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0. EXECUTIVE SUMMARY

This report represents the results of the implementation of the first generation of the

European Innovation Scoreboard (EIS) in the Republic of Macedonia. This document is a

methodological exercise aimed, primarily, at providing methods and tools for the future

implementation of a Macedonian EIS.

The correct use of innovation scoreboards (IS) is to provide summarized and robust

evidence, which raises public awareness, supports a political debate and gives policy

makers hardcore evidence, as one fundamental input for policy making.

In this case, the analysis, carried out on a single annual implementation of the detection

system, is a mere exercise, from which it is not possible to draw definitive conclusions.

For this reason, it is a first version EIS Report for the Republic of Macedonia, with the

prevailing purposes being to define and run a system for identification and analysis of data

in the future. Because of this, it is not appropriate to draw solid conclusions from the

information shown in detail. In order to pursue the considerations, there is a need to

develop, over time, the analysis that will deliver more in-depth considerations. The setup

methodology is valid for future implementations and will serve as a method for future

surveys, ensuring more reliable conclusions.

However, during the analysis – the first of its kind in the Republic of Macedonia – many

aspects and elements worthy of reflection have been highlighted and these may represent

useful guidelines for innovation and research policies in the country.

In order to obtain qualitative information and to estimate the size of some variables, it was

necessary to proceed through a census of the Macedonian enterprises, identified through a

specific sample extrapolation. The objective of the survey was to generate statistical data

necessary to carry out the analysis of innovation and entrepreneurship drivers and

applications indicators for Macedonian IS. In addition to the survey, a desk analysis was

conducted from institutional sources and official statistics were retrieved from the

involved institutional stakeholders.

The EIS Macedonia survey followed general guidelines set out by INNO-Metric

Instruments1 and by the Organisation for Economic Cooperation and Development

(OECD) publication known as the Oslo-Manual (OECD 2005). These documents offered

suggestions regarding the implementation of innovation surveys, including statistical

1 http://www.proinno-europe.eu/metrics
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procedures and a review of the range of concepts that fall together under the umbrella term

“innovation.”

Although it is the first running year of the EIS in Macedonia, key points were detected,

and they will be explored in further surveys. These indicators could be already useful in

providing guidance to the implementation of innovation policies in general:

1. For most of the indicators, there is a gap between the Republic of Macedonia and

all the other countries considered.

2. Despite these difficulties, with a good analysis of the indicators, positive dynamics

for growth can be seen. Macedonia is generally still below the European average

but is accelerating at a considerable pace.

3. The business system does not react and does not innovate, although there is a

tendency toward an increased number of patents and community trademarks.

4. Weak systems for financial support of innovation, both public and private, are

noted, and the government must work in order to develop as soon as possible.

5. A weak system of business-university linkage is obvious.

6. There is no general governance in the overall system of innovation. The focus

should be put on regulatory issues, using a logical framework to encourage and

support business strategies.

7. Majority of firms are very small (micro) and the entrepreneurial system is

scattered, with very little experience in utilizing cooperation.

8. The university system should invest more in science and technology.

9. Overal innovation strategy for the Republic of Macedonia should be defined.

The addressing of these important issues will create an innovation infrastructure and a

means by which the research results can spread to the proper people within industry and

commerce. The growth of economic performance is sustained by the stimulation of

creativity and increased technological or managerial competences.

The gaps Macedonian enterprises have – with respect to factors that directly impact

competitiveness – are primarily in innovation, research and development. Another

important factor affecting the delay of Macedonia’s rise is in the field of information

society, although all of the above domains have a crucial role in the development of a solid

industrial base.
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In Macedonia, a reformation of the entire research, development and innovation system

would be the most effective way to increase economic competitiveness and reduce the gap

between the country’s performance in comparison to EU countries. An increase of interest

in research, development and innovation activities can be realized through the creation of

a proper legal framework law and financial instruments that stimulate both research and

the economic application of the research results.

A greater level of interest in these important domains will contribute to a greater number

of innovative enterprises and better results. At the Macedonian government level,

proposals have been made to apply a series of stimulus actions to research, development

and innovation activities through three layers of politics:

- Tax Policy: Introducing specific, stimulative tax policies aimed at sustaining the

research, development and innovation activities in the realm of enterprise;

- Financial Policy: Promotion of proper financial tools and services to sustain the

research, development and innovation activities within enterprise, with a specific

emphasis on venture capital;

- Competition Policy: Re-orientation of government funds to innovative enterprises.

Following recent European Union recommendations, the percent allocated to research

and development from total government funds will be 3% of GDP.

To improve the innovation performance of its businesses, the Republic of Macedonia must

give greater importance to increasing the financing of research, development and

innovation activities. An important way to accomplish this objective is to stimulate these

areas of the economy by employing larger numbers of private-sector financial resources.

At present, the largest percent of financial resources for the research field comes from

public funds.
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0.1 Abbrevations
AEC Agency for Electronic Communication

APPRM Agency for Promotion of Entrepreneurship

CIS Community Innovation Survey

CoC Chambers of Commerce

CR Central Registry

DSL Digital Subscriber Line

EBOPS Extended Balance of Payments Services Classification

EIS European Innovation Scoreboard

EPO European Patent Office

ESA European System of Accounts

EU European Union

GDP Gross Domestic Product

IPR Intellectual Property Rights

IS Innovation Scoreboard

ISCED International Standard Classification of Education

MoE Ministry of Economy

MoES Ministry of Education and Science

MoF Ministry of Finance

MoIS Ministry of Information Society

NACE

The Statistical Classification of Economic Activities in the European
Community

NBRM National Bank of Republic of Macedonia

OECD Organization of Economic Development Countries

OHIM EU Office for Harmonization in the Internal Market

PMBOK Project Management Body of Knowledge 

R&D Research and Development

RM Republic of Macedonia

SII Summary Innovation Index

SOIP State Office for Industrial Property

SPSS Statistical Package for the Social Sciences

SSO State Statistical Office
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PART ONE

THE INNOVATION SURVEY IN MACEDONIA
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1. FRAMEWORK OF ANALYSIS

1.1 Introduction
As defined in thе agreement between the Ministry of Economy (MoE) of the Republic of

Macedonia and Contesti SRL, this part of the following document describes the survey

results of the implementation of EIS in the Republic of Macedonia.

The survey was carried out in two phases between May and Sepember 2010:

1. First phase – a pilot survey, that was conducted in the period of late June (by face

to face interviews);

2. Second phase – a main survey that was conducted in the period between the end of

July and the mid of September (via interviews and e-mail questionnaires).

The main survey was conducted in eight country regions:

1 Pelagonia region (Bitola, Demir Hisar, Krusevo, Prilep and Resen);

2 Vardar region ( Veles, Kavadarci, Negotino and Sveti Nikole);

3 North-Eastern region ( Kumanovo, Kratovo and Kriva Palanka);

4 South-Western region (Ohrid, Struga, Debar, Kicevo and Makedonski Brod);

5 Skopje region;

6 South-Eastern region (Strumica, Valandovo, Gevgelija and Radovis);

7 Polog region (Tetovo and Gostivar);

8 Eastern region (Stip, Berovo, Vinica, Delcevo, Kocani and Probistip).

The data collected were processed using the Statistical Package for the Social Sciences

(SPSS) and the main results are presented in the following document. The following pages

will present the path of the analysis, focusing on the main indicators coming from it.

1.2 Activities Carried Out
The EIS is an instrument developed at the initiative of the European Commission in order

to provide a comparative assessment of the innovation performance of European Union

(EU) Member States. The assessment is based on a wide range of indicators covering
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structural conditions, knowledge creation, innovation at the firm level and outputs in terms

of new products, services and intellectual property. In the table bellow, all EIS indicators

are listed.

CONTESTI has developed, as submitted to the Ministry of Economy, a project proposal

structured in the different steps.

CONTESTI has already implemented the project start-up phase by producing an

Inception report (Operational plan of work). After methodological tuning, a specific desk

analysis phase was conveyed, in order to collect relevant data for EIS. The objectives and

the outputs of this phase are listed below:

MACRO
ACTIVITIES

OBJECTIVES TARGETS MAIN OUTPUTS

Desk available
data acquisition

● To estimate or measure
the innovation drivers
that could be analyzed
through a desk sources
analysis

● To check different
international
approaches to the IS
monitoring

● To analyze how to
build IS indicators and
check data availability
at the national level

● To collect and analyze
available data

● MoE
● MoES
● MoF
● MoIS
● CR
● SSO
● CoC
● SOIP
● AEC
● NBRM

● Estimated list of
innovation drivers
indicators

● Estimated or measured
list of knowledge creation
indicators

● Estimated or measured
list of intellectual
property indicators

● Report on research
deliverables covering the
research phase of the
survey

● A proper methodology
applied for missing data

● Analysis of existing data

In order to better investigate the current situation and to have a focus on local and regional

issues, CONTESTI conducted the survey in cooperation with several local partners, that

covered on-site investigation of almost 2000 enterprises. The steps regarding this analysis

were:

Phase. Design and Implementation of the Survey

● Action 1 - Representative sample definition
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● Action 2 - Survey draft definition

● Action 3 - Interviews

● Action 4 - Data analysis

● Action 5 - Synthesis and representation

The macro objectives of the survey were the following:

MACRO
ACTIVITIES

OBJECTIVES TARGETS MAIN OUTPUTS

Survey

● To estimate or
measure the
innovation
drivers that need
to be analyzed
through a direct
survey analysis

● To define criteria
for the sample of
enterprises

● To publish a
guideline for the
survey

● To carry out a
pilot survey

● To conduct an
“on-site survey”

● To conduct an
on-site/e- survey

● To realize an
“e-mail survey”

● To analyze
collected data and
produce a survey
report

2000
Macedonian
companies

● Defined sample
● Publishing guidance for the survey

developed and perform training for
surveyors

● Pilot survey (on –site 50 companies)
● On-site survey (500 companies)
● Telephone survey (500 companies)
● E-mail survey (1000 companies)
● Survey report
● Estimated or valued list of innovation

& entrepreneurship indicators
● Estimated list of application indicators
● Report on companies‘ survey

performed
● Calculation of a Dimension Composite

Innovation Index (DCII) for each
innovation dimension (human
resources, finance and support, firm
investments, linkages and
entrepreneurship, throughputs,
innovators, economic effects)

● Calculation of block of dimensions
composite innovation index (BCII) –
(enablers, firm activities, outputs)

The following paragraphs describe, in detail, the methods that were used in conducting the

analysis, constructing the sample, and processing the data. The text also describes the

results that will be studied in future activities, and highlights critical issues that the

research has identified. During the course of follow up studies, this document will be

utilized as a marker of the first set of EIS indicators for the Republic of Macedonia.

13
FINAL REPORT



2. THE SURVEY

2.1 Implementation Procedures
In order to obtain qualitative information and to estimate the size of some variables, it was

necessary to conduct a census of the Macedonian enterprises, identified through a specific

sample extrapolation. The objective of the survey was to generate statistical data necessary to

carry out the analysis of innovation and entrepreneurship drivers and applications indicators

for Macedonian IS.

The survey followed the general guidelines set out in an OECD publication known as the

Oslo-Manual (OECD 2005). This document offered suggestions for the realisation of

innovation surveys, including information on statistical procedures and a review of the range

of concepts that fall together under the umbrella term “innovation.” These include:

- Product Innovation: Bringing to market or into use new and improved products,

including both tangible goods and the provision of services. The degree of innovation is

shown by the distinction between products which are only new to that particular company

and those products which are totally new to the market.

- Process Innovation: Significant changes in the way that goods/services are

produced/provided, again differentiating between processes which are only new to that

particular company and processes that are totally new in the industry.

- Categories of Investment: This includes research & development (R&D), capital goods

and software acquisitions, or design activity to be used for either implementation of

current innovations or for future changes to products or processes.

- Management Related Types: These have sometimes been referred to as soft or wider

innovations, such as strategic changes to the organization of a business or its functions,

carried out in an effort to increase competitiveness through efficiency or service

improvement.

It was also very important to be familiar with the procedures of the Community Innovation

Survey (CIS) 2008, and follow Eurostat2 recommendations.

The survey was conducted by using CIS 4 ( version 4) questionnaires3.

3 http://www.oecd.org/dataoecd/52/35/40140021.pdf
2 Statistical Office of the European Communities
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The CIS deals with the innovation activities of enterprises within EU Member States. The CIS

was carried out under Commission Regulation (EC) No. 1450/2004, implementing Decision

No. 1608/2003/EC. The survey collected information about product and process innovation,

as well as organizational innovations and other key variables, during the three-year period

from 2006 to 2008. Most questions cover new or significantly improved goods/services or the

implementation of new or significantly improved processes, logistics or distribution methods.

Data were collected in accordance with Macedonian laws and the survey was carried out

under the agreed set of international rules as laid out in the OECD Oslo Manual. The

collected information is strictly confidential and was used only for the statistical purposes of

this research.

The business classification used for the CIS 2006-2008 survey is based on the Statistical

Classification of Economic Activities in the European Community (NACE Rev. 2).

The random stratified sample was taken from the Central Registry. The CIS survey samples

were selected from the NACE categories, as presented in the table. A team of interviewers

from the local supported organisations conducted a survey from May 2010 until mid

September 2010. A total of 3000 survey forms were issued to the sampled enterprises from

the Central Registry of the Republic of Macedonia. The sample returns were then grossed

using this registry population to produce overall results. Participation in the survey was on a

voluntary basis. After the validation of returned surveys, 1980 forms were taken into

consideration.

In addition to the questions from CIS 4, a set of questions about internet use in companies, as

well as questions about the role of management in innovation, have been included. This was

in an effort to find out how management considers innovative thinking, to discover the level

of influence that different management styles have on innovation, and to understand the

actions and influence that broadband internet use has on innovation development.

In order to gather up-to-date desk data, the team has identified all the relevant institutions that

have information on innovation, research and development and other subjects that may help

the survey to meet the required indicators. The identified institutions in the Republic of

Macedonia were:

1. State Statistical Office

2. Customs Administration of the Republic of Macedonia

3. Macedonian ICT Chamber of Commerce
15
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4. National Bank of the Republic of Macedonia

5. Ministry of Education and Science

6. Ministry of Information Society

7. Ministry of Finance

8. Ministry of Economy

9. Central Registry

10. Agency for Electronic Communication

11. State Office of Intellectual Property of the Republic of Macedonia

The Ministry of Economy organized and hosted a kick-off meeting in May 2010 where the

goals and objectives of the survey were presented to the representatives of the institutions

listed above.

During the period of May-June 2010, the team and the Ministry of Economy sent letters to the

relevant institutions, requesting the concrete data needed for the survey.

The return ratio of the institutions was rather unsatisfactory, not because of a lack of

cooperation from the state institutions, but due to the unavailability of the required data. A

portion of the institutions either did not have the data or did not conduct the necessary

research or surveys on the specific (requested) subjects. The following categories of data were

gathered by these institutions:

1. Central Registry: A list of 3000 companies under pre-defined criteria, the total

number of companies, investment in R&D by company and the annual amount of the

investment, investment in patents, licenses and royalties

2. National Bank of Macedonia: Venture capital investments, private credit (related to

GDP)

3. State Statistical Office: Number of newly established companies, and total number of

companies

4. State Office of Industrial Property of the Republic of Macedonia: Number of

applied and approved patents, trademarks and industrial designs

5. Ministry of Education and Science: Tertiary graduates ISCED 5-6 (by year and age)
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Some of the missing data was collected from the Eurostat database and the World Bank

database.

2.2 The Methodology Used to Conduct the Survey
In order to comply with the European EIS methodology, the team had a few basic criteria that

defined which Macedonian companies would be surveyed:

● Three years of existence (for these companies), at the minimum;

● To have done business activities in 2006, 2007 and 2008 (and 2009, where applicable);

● Data to be shared in all 8 regions, according to the latest territorial division;

● Sub-groups to be included in all sectors of NACE, except:

● Administrative and secondary services sector

● Public administration, defense and obligatory social insurance sectors;

According to these criteria, a “request for submission of data for the creation of an innovation

report” was made and submitted to the Central Registry. The Central Register Registry

provided the research team with a database of 3000 companies that fulfilled the basic criteria.

The database was then divided into 8 groups, according to the Macedonian statistical regions:

1. Skopje

2. Pelagonia

3. Polog

4. Eastern

5. Southeastern

6. Northeastern

7. Southwestern

8. Vardar

The survey in these regions was conducted by local organizations with proven expertise in the

research field, including regional enterprise support centers, enterprise support agencies, etc.

The process of interviewing the companies was initiated by official e-mail invitation,

featuring an official letter of invitation from the Ministry of Economy, and the questionnaire.

Companies had the opportunity to choose how they prefer to be surveyed:
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● By filling-out the questionnaire with the assistance of one of the interviewers, or

● By filling-out the questionnaire by themselves and sending it back via e-mail

The companies that did not respond to the first e-mail were contacted by phone and were

given further information about the survey, including the reasons why their participation was

needed. From the eight statistical regions, we received 2078 answered questionnaires, while

as valid for analyse 1980 questionnaires in total. The data delivered by these questionnaires

was then entered into a database that was specifically designed for input of the gathered data.

This matrix was used as a basic tool for the calculation of aggregated results.
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3. SAMPLE DESIGN IN THE MACEDONIA EIS2010

3.1 Introduction
The EIS sample was based on a stratified random sample using variables such as sector and

size of the company. The total population for EIS consists of all active companies registered

in the Central Registry of RM (to have done business in 2006 or 2007 or 2008) and to have

existed for at least three years.

Target population requirements are outlined under the NACE codification revision 2. All

sectors in NACE code rev. 2 should be taken into consideration in this survey, excluding

sectors L and Q.

3.2 Region/Country Coverage
The survey suggested the division of the Country into 8 regions:

1. Skopje

2. Pelagonia

3. Polog

4. Eastern

5. Southeastern

6. Northeastern

7. Southwestern

8. Vardar

3.3 Population Counts
Looking at the total number of companies was helpful in defining the proper sample size:
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3.3 a - New registered companies

Year Number of companies
2006 8728
2007 10279
2008 10646
2009 8725

3.3 b - Total number of registered
companies at end of year

Year Number of companies
2006 91104
2007 94112
2008 98270
2009 101323

3.3 c Related to NACE code revision v 1.1

New registered companies by sector NACE rev 1.1 2006 2007 2008
A Agriculture, hunting and forestry 327 636 910
B Fishing 7 10 19
C Mining and quarrying 28 29 24
D Manufacturing 1156 1324 1233
E Electricity, gas and water supply 12 21 31
F Construction 607 593 731

G
Wholesale and retail trade; repair of motor
vehicles, motorcycles, personal and household
goods

3885 4499 4268

H Hotels and restaurants 730 864 980
I Transport, storage and communication 1069 1072 1008
J Financial intermediation 35 41 39
K Real estate, renting and business activities 573 769 821
M Education 34 72 70

L Public administration and defence; compulsory
social security

3 3 2

O Other community, social and personal service
activities

262 346 509

P Activities of households 1
TOTAL 8728 10279 10646
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From 2009 NACE code rev 2 is in place.

3.3.d New registered companies by sector NACE rev 2

New registered companies by sector NACE rev 2 2009
А Agriculture, forestry and fishing 469

B Mining and quarrying 20

C Manufacturing 933

D Electricity, gas, steam and air conditioning supply 35

E Water supply; sewerage, waste management and remediation activities 33

F Construction 627

G Wholesale and retail trade; repair of motor vehicles and motorcycles 3290

H Transportation and storage 964

I Accommodation and food service activities 924

J Information and communication 230

K Financial and insurance activities 28

L Real estate activities 44

M Professional, scientific and technical activities 447

N Administrative and support service activities 163

P Eeducation 59

Q Human health and social work activities 1

R Arts, entertainment and recreation 144

S Other service activities 314

TOTAL 8725

3.4 Sample Size
The sample size has been limited to 3000 Macedonian active enterprises, for it to properly

represent the country. The working assumption was that the final sample would be very close

to 2000. And the results from the survey confirmed that assumption, since at the end there

were 1980 valid surveyed companies.
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3.5 Stratified Random Sampling

3.5.1 Definitions
The sampling method used for the selection of interviewed enterprises is the stratified random

sampling method. The stratified sample makes it possible to achieve greater accuracy at the

same cost, or similarly, the same accuracy level at a lower cost.

First, the N elements of the reference population are divided into k groups, or strata. These

must be as homogeneous and as similar to each other as possible on the basis of an

appropriate criterion of size N1, N2,...,Nk, so that N1+N2+...+Nk = N. This means that each

layer is formed so that there is no overlapping; i.e. each element appears in a single

layer. Consequently, the sample is formed by extracting units separately from each layer n1,

n2 ,..., nk. How units are choosed within each layer can be carried out by simple random

sampling or systematic sampling.

If the sampling fraction is equal for each layer, when considering the individual layers, it

defines a proportional stratified sampling. The sampling fraction might also be different, and

in this case it is defined as an “optimal” stratified sampling.

Proportional stratified sampling was used to obtain a more representative sample than what

would have been achieved by simple random or systematic sampling. After the stratification

of the population elements has been completed, according to the characters that influence the

phenomenon to be studied the most , a certain number of units were extracted from each layer

in proportion to the number of layers so that: n1/N1 = n2/N2 = ... = nk/Nk = n/N so that each

layer represent a specific proportion of the whole sample, in the same way each population

does for the entire population.

Optimal stratified sampling usually improves the efficiency of the sampling plan by using

different sampling fractions for each layer. In some cases, this method provides greater

accuracy than proportional sampling does. Consequently, it is more suitable to use an optimal

sample when the internal variability of the layers is high. Depending on the characteristics

that we intend to study and on the variability of the layer, the sampling fraction will vary from

layer to layer, when “optimal allocation” criteria is applied.

Advantages:

- Thanks to the stratification method, the precision of estimations is generally increased

without increasing the total size of the sample;
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- The stratification method is very convenient when the statistical distribution of the

variable to be collected is highly asymmetric.

Drawbacks:

If there is not sufficient general information, building up the layers can be very expensive, and

incorrect stratification can result in misleading results.

3.5.2 Sampling Plan for Macedonia EIS
For the purposes of field research in the Republic of Macedonia, two stratification criteria

have been adopted: economic size (in terms of employed workforce), and business sector.

The basic criteria was the enterprise to be in existence for a minimum of three years during

the period 2006-2008 and to show some business activities over the years.

The coverage is therefore organized in a two-dimensional matrix of cells defined by one of

the possible intersections Number of Workers * Sector. The sample of companies is then

selected by the individual cells, thus ensuring adequate representation of heterogenity in the

field of observation.

After defining the sample size for each domain, the random drawing of names to be submitted

for interviews occurs inside the cell, the result of an additional sub-stratification that takes

into account a more disaggregated set of variables.

In relation to the different layers for each domain, a proportional random sample as follows is

extracted in the following way:

● ni represents the sample size in the i-th layer of the population

● n represents the total sample size in the domain

● Ni and N, are respectively population in the i-th layer of the same population and total

population

When there are not many units within a domain, most of the population stratification may lead

to some difficulties in replacing the non-respondent enterprises, because of the lack of other

companies that have the same characteristics. This problem is overcome by replacing the

positions of non-respondent enterprises with units that have the minimum "difference" from
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the sampled unit. Once the stage of data collection is completed, a series of activities aimed at

identifying and correcting outliers and non-response with regard to single questions is

applied.

We found anomalous data, or outliers, i.e. those that deviated significantly from the average

value of the observations, in homogeneous strata of the population. They (yi) were usually

equivalent to the observations not covered in a range of acceptability of the variance

observed, defined in the following way:

The outliers identified are replaced by the average value .

Similar procedures were activated to detect and estimate non-response or values that are

formally incorrect.

These procedures are closely related to the estimator chosen and, hence, to the sampling

strategy (stratified sampling without substitution). They are made by using a balanced

estimator of the total:

where yi are the sample observations and πi chances of inclusion in the sample units of the

population referring to the observations.

Since, in stratified sampling, the i-th unit probability of being sampled in h layer is

thus equal to the survey rate in the layer, we will have the following correct estimator of the

total:

This means that the estimator of the stratified sampling, without replacement, is equal to the

sum of as many estimators for expansion as the number of layers that are considered.
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Additional conditions are obviously required to carry out inference operations on a single

layer and to check the actual representation of the sample units, in particular:

- bigger than a predefined threshold (corresponding to the number of theoretical sampling

design for the layers where it must be guaranteed);

- representing at least 10% of the population layer.

If these conditions were not met, no estimations could be made for the layer in question, and

it would be made necessary to pass on to the next higher level of aggregation.

4. MAIN RESULTS OF THE SURVEY: NATIONAL AND REGIONAL
INNOVATION SYSTEM IN MACEDONIA

4.1 Data Elaboration: The Key Topics
The survey was designed to collect data on the innovation processes of firms in industries.

The information gathered mainly concerns:

- the kind of technological innovation introduced;

- the influence of government policies in enhancing the innovation climate;

- expenditures on innovative activities carried out by the company;

- the share of turnover generated by new products;

- the impact of enterprises’ innovation activities.

The survey takes into account other aspects of the innovation process such as: the factors that

restrict or prevent enterprises from developing innovation activity, the public support of

innovation, cooperation agreements, sources of information on innovation, and the propensity

to use patents or other forms of intellectual property protection.

Data collection is certainly the most critical phase of any statistical analysis, especially for

those that are based on samples, and rely on the principle that collected units are

"representative." With this project, the worry may be that some companies were not taken into

account. For these reasons, the collected data were processed with statistical methodologies

and techniques that ensure the quality of the information collected. This has allowed analysts

to identify and eliminate errors and incompatibilities in the questionnaires.

The qualitative analysis revealed the following problems:

- Absence of information about turnover and employees for some sampled firms;

25
FINAL REPORT



- Many questions have not been answered by companies;

- Incomplete answers and typing errors.

The identification of errors led to the need, in some cases, to recontact the company and/or, in

the most simple and obvious way, make the corrections directly on the questionnaire.

4.2 Dimensions and Characteristics
The enterprise system in Macedonia is characterized by small sized firms in terms of both

turnover and employees. These are companies with low turnover and limited staff. A specific

survey question was about the change of turnover from 2007 to 2009. The percentage of

relevant answers to this question was very limited.

More than 85% of the companies thought that it was unnecessary to give us information on

finance and turnover. This clearly shows “cultural closure” from enterprises (particularly for

smaller firms and those in peripherical areas) and shows how reluctant enrepreneurs are to

talk about information of this kind.

At the same time, the prevalence of "no answers" can affect reality as it is depicted in the

survey. Looking at relevant answers, 4.4% of enterprises had a turnover in 2007 between

1,000,000 and 10,000,000 Euros. This percentage decreased to 4.2% in 2009 (tab. 4.2.a – b).

Due to the difficulty in sizing the sample interviewed, from the economic point of view, it

could be useful to use, by analogy, as sizing depends on the number of employees declared

and their variation from 2007 to 2009 (tab. 4.2.d – e). In 2007, the percentage of enterprises

with 0-5 employees was equal to 51.8% (down to 49.6% in 2009). In general, the majority of

companies are set in a size range below 50 employees (with 77.7% of companies in 2007 and

78.70% in 2009).

By analyzing the information from a geographical point of view, the smallest enterprises (0 to

5 employees) are located in the northeast regions (68% in 2007 and 62% in 2009) and in the

southeast (64.8% in 2007 and 62.8% in 2009). Larger companies (over 51 employees) are

mainly located in the eastern region. Besides these problems, enterprises are highly isolated in

terms of relationships with other companies and towards target markets.
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To the question "In 2009, was your enterprise part of an enterprise group?" only 3.9% said

yes, 21% did not answer, while over 75.1% said they were independent (tab. 4.2.g). From the

78 firms that said they belonged to a group, 53% had a head office in Macedonia, while the

others were fairly distributed in other countries (Austria, Serbia, Turkey, etc.).

Concerning the geographical focus of target markets, as many as 84% of the surveyed

companies reported having local and regional markets as their target markets. Only 35%

answered they targeted the national market, and only 14.5% answered they targeted the

European market was one of their target markets. The percentage of the companies that

reported having their target markets in other countries that were not included in the previous

categories was 7.7%.
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4.2.a Enterprise’s total turnover for 2007

   0-50.000
€

50.000-2
00.000 €

200.000-
500.000

€

500.000-1.00
0.000

€

1.000.000-10
.000.000

€

10.000.000-50.
000.000

€

>50.000.000
€ No answer Total

Are
a

EAST
a.v.4 0 5 19 18 38 8 13 149 250
% ,0% 2,0% 7,6% 7,2% 15,2% 3,2% 5,2% 59,6% 100,0%

NORTHEAST
a.v. 0 0 0 0 0 0 0 250 250
% ,0% ,0% ,0% ,0% ,0% ,0% ,0% 100,0% 100,0%

PELAGONIA
a.v. 0 0 0 0 0 0 0 250 250
% ,0% ,0% ,0% ,0% ,0% ,0% ,0% 100,0% 100,0%

POLOG
a.v. 20 0 3 8 6 9 1 183 230
% 8,7% ,0% 1,3% 3,5% 2,6% 3,9% ,4% 79,6% 100,0%

SKOPJE
a.v. 0 1 3 1 11 8 5 221 250
% ,0% ,4% 1,2% ,4% 4,4% 3,2% 2,0% 88,4% 100,0%

SOUTHEAST
a.v. 1 0 3 8 14 9 4 211 250
% ,4% ,0% 1,2% 3,2% 5,6% 3,6% 1,6% 84,4% 100,0%

SOUTHWES
T

a.v. 1 1 1 0 11 7 4 225 250
% ,4% ,4% ,4% ,0% 4,4% 2,8% 1,6% 90,0% 100,0%

VARDAR
a.v. 4 3 4 1 7 7 8 216 250
% 1,6% 1,2% 1,6% ,4% 2,8% 2,8% 3,2% 86,4% 100,0%

Total
a.v. 26 10 33 36 87 48 35 1705 1980
% 1,3% ,5% 1,7% 1,8% 4,4% 2,4% 1,8% 86,1% 100,0%

4 a.v. = absolute value.
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4.2.b Enterprise’s total turnover for 2009

   0-50.000
€

50.000-2
00.000 €

200.000-
500.000

€

500.000-1.00
0.000

€

1.000.000-10
.000.000

€

10.000.000-50.
000.000

€

>50.000.000
€ No answer Total

Are
a

EAST

a.v
. 0 13 22 14 29 12 11 149 250

% ,0% 5,2% 8,8% 5,6% 11,6% 4,8% 4,4% 59,6% 100,0%

NORTHEAST
a.v
. 0 0 0 0 0 0 0 250 250

% ,0% ,0% ,0% ,0% ,0% ,0% ,0% 100,0% 100,0%

PELAGONIA
a.v
. 0 0 0 0 0 0 0 250 250

% ,0% ,0% ,0% ,0% ,0% ,0% ,0% 100,0% 100,0%

POLOG
a.v
. 20 0 2 4 11 7 1 185 230

% 8,7% ,0% ,9% 1,7% 4,8% 3,0% ,4% 80,4% 100,0%

SKOPJE
a.v
. 0 1 2 1 14 10 5 217 250

% ,0% ,4% ,8% ,4% 5,6% 4,0% 2,0% 86,8% 100,0%

SOUTHEAST
a.v
. 1 0 2 11 11 11 4 210 250

% ,4% ,0% ,8% 4,4% 4,4% 4,4% 1,6% 84,0% 100,0%

SOUTHWES
T

a.v
. 1 0 3 4 12 4 5 221 250

% ,4% ,0% 1,2% 1,6% 4,8% 1,6% 2,0% 88,4% 100,0%

VARDAR
a.v
. 4 2 4 2 6 8 8 216 250

% 1,6% ,8% 1,6% ,8% 2,4% 3,2% 3,2% 86,4% 100,0%

Total
a.v
. 26 16 35 36 83 52 34 1698 1980

29
FINAL REPORT



% 1,3% ,8% 1,8% 1,8% 4,2% 2,6% 1,7% 85,8% 100,0%
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4.2.c  Enterprise’s total number of employees in 2007

   0-5 6-10 11-50 51-250 >250 No answer Total

Are
a

EAST
a.v
. 139 30 48 29 3 1 250

% 55,6% 12,0% 19,2% 11,6% 1,2% ,4% 100,0%

NORTHEAST
a.v
. 170 34 31 14 1 0 250

% 68,0% 13,6% 12,4% 5,6% ,4% ,0% 100,0%

PELAGONIA
a.v
. 96 12 5 10 5 122 250

% 38,4% 4,8% 2,0% 4,0% 2,0% 48,8% 100,0%

POLOG
a.v
. 129 47 33 6 0 15 230

% 56,1% 20,4% 14,3% 2,6% ,0% 6,5% 100,0%

SKOPJE
a.v
. 118 33 56 8 3 32 250

% 47,2% 13,2% 22,4% 3,2% 1,2% 12,8% 100,0%

SOUTHEAST
a.v
. 162 30 23 11 0 24 250

% 64,8% 12,0% 9,2% 4,4% ,0% 9,6% 100,0%

SOUTHWES
T

a.v
. 101 30 52 16 2 49 250

% 40,4% 12,0% 20,8% 6,4% ,8% 19,6% 100,0%

VARDAR
a.v
. 110 23 26 12 5 74 250

% 44,0% 9,2% 10,4% 4,8% 2,0% 29,6% 100,0%

Total
a.v
. 1025 239 274 106 19 317 1980

% 51,8% 12,1% 13,8% 5,4% 1,0% 16,0% 100,0%

4.2.d  Enterprise’s total number of employees in 2009

   0-5 6-10 11-50 51-250 >250 No answer Total

Are
a

EAST
a.v
. 138 30 47 32 2 1 250

% 55,2% 12,0% 18,8% 12,8% ,8% ,4% 100,0%

NORTHEAST
a.v
. 155 43 38 13 1 0 250

% 62,0% 17,2% 15,2% 5,2% ,4% ,0% 100,0%

PELAGONIA
a.v
. 92 15 6 11 4 122 250

% 36,8% 6,0% 2,4% 4,4% 1,6% 48,8% 100,0%

POLOG
a.v
. 119 51 38 5 0 17 230

% 51,7% 22,2% 16,5% 2,2% ,0% 7,4% 100,0%

SKOPJE
a.v
. 107 42 62 7 4 28 250
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% 42,8% 16,8% 24,8% 2,8% 1,6% 11,2% 100,0%

SOUTHEAST
a.v
. 157 28 32 10 0 23 250

% 62,8% 11,2% 12,8% 4,0% ,0% 9,2% 100,0%

SOUTHWES
T

a.v
. 98 35 58 22 0 37 250

% 39,2% 14,0% 23,2% 8,8% ,0% 14,8% 100,0%

VARDAR
a.v
. 116 19 31 13 5 66 250

% 46,4% 7,6% 12,4% 5,2% 2,0% 26,4% 100,0%

Total
a.v
. 982 263 312 113 16 294 1980

% 49,6% 13,3% 15,8% 5,7% ,8% 14,8% 100,0%

4.2.e  Enterprises that are part of a group

No answer Yes No
a.v. % a.v. % a.v. %

415 21,0% 78 3,9% 1487 75,1%

4.2.f  Head office location

 
a.v. %

No answer 10 12,8
Austria 4 5,1
Albania 1 1,3
Bulgaria 1 1,3
Germany 4 5,1
Greece 2 2,6
Egypt 1 1,3
Macedonia 42 53,8
U.S.A 1 1,3
Serbia 4 5,1
Тurkey 4 5,1
Netherlands 2 2,6
Croatia 1 1,3
Switzerland 1 1,3
Total 78 100,0
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4.2.g  Geographic markets during the three years 2007 to 2009

   Local / regional within Macedonia National (other regions of
Macedonia)

Other European Union (EU),
EFTA, or EU candidate countries All other countries

   Yes No No answer Yes No No
answer

Yes No No
answer

Yes No No answe

Are
a

EAST
a.v. 221 29 0 96 154 0 51 199 0 34 216 0
% Area 88,4% 11,6% ,0% 38,4% 61,6% ,0% 20,4% 79,6% ,0% 13,6% 86,4% ,0%

NORTHEAST
a.v. 250 0 0 80 170 0 21 229 0 8 242 0
% Area 100,0% ,0% ,0% 32,0% 68,0% ,0% 8,4% 91,6% ,0% 3,2% 96,8% ,0%

PELAGONIA
a.v. 241 3 6 153 56 41 71 91 88 10 75 165
% Area 96,4% 1,2% 2,4% 61,2% 22,4% 16,4% 28,4% 36,4% 35,2% 4,0% 30,0% 66,0%

POLOG
a.v. 184 1 45 134 3 93 14 5 211 7 4 219
% Area 80,0% ,4% 19,6% 58,3% 1,3% 40,4% 6,1% 2,2% 91,7% 3,0% 1,7% 95,2%

SKOPJE
a.v. 197 21 32 113 67 70 46 104 100 39 108 103
% Area 78,8% 8,4% 12,8% 45,2% 26,8% 28,0% 18,4% 41,6% 40,0% 15,6% 43,2% 41,2%

SOUTHEAST
a.v. 224 22 4 44 142 64 34 149 67 31 148 71
% Area 89,6% 8,8% 1,6% 17,6% 56,8% 25,6% 13,6% 59,6% 26,8% 12,4% 59,2% 28,4%

SOUTHWES
T

a.v. 210 5 35 33 141 76 21 151 78 10 155 85
% Area 84,0% 2,0% 14,0% 13,2% 56,4% 30,4% 8,4% 60,4% 31,2% 4,0% 62,0% 34,0%

VARDAR
a.v. 136 6 108 51 11 188 29 24 197 13 26 211
% Area 54,4% 2,4% 43,2% 20,4% 4,4% 75,2% 11,6% 9,6% 78,8% 5,2% 10,4% 84,4%

Total
a.v. 1663 87 230 704 744 532 287 952 741 152 974 854
% Area 84,0% 4,4% 11,6% 35,6% 37,6% 26,9% 14,5% 48,1% 37,4% 7,7% 49,2% 43,1%
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4.3 Products and Process Innovation Attitude
Product innovation is the introduction of a significantly improved good or service to a new

market in terms of capabilities, user friendliness, components or sub-systems. Products are

necessarily new to the companies, but not necessarily new to its market. Product innovations

may be originally developed by the company or by some other party.

If new products and new processes are the tangible results of innovation projects, their

implementation involves many elements, which are perhaps more intangible but equally

important: they are summarized in the concept of managerial innovation.

Innovation management is the backbone on which is built the ability to innovate in products

and processes. It refers to all the elements that make management effective and efficient, as

well as to the ability to anticipate and react to continuous changes within the marketplace

(pioneering vision, appropriate strategy and organization, adapting to cultural changes,

management style, management of talent, revising administrative procedures, evaluating the

level of management control, information systems, and corporate structure, etc.).

Another determining factor of innovation, especially in certain sectors where domestic

companies excel, is creativity, even when loosely defined as having the most basic

understanding of "style" in design techniques and skills.

It is clear that, when analyzing management’s tools for managing innovation, an equally

important role is played by competitive strategies and marketing mix choices. This includes

the development of new markets by acquiring advantages over competitors in the medium to

long term, the ultimate goal of any product or process innovation.

This suggests that product and process innovation actually represents a very distinct category

of innovation, although it is often imprecisely viewed as synonumous with the broader term

“entrepeneurial innovation.”

A specific part of the questionnaire was dedicated to a series of questions,

the first of which was about the introduction of new products during the period 2007-2009.

The question was the following: During the three year period from 2007 to 2009, did your

enterprise introduce new or significantly improved goods/services? (Excluding the simple

resale of new goods purchased from enterprises and other changes of an aesthetic nature only)

Only 17.3% of surveyed companies said yes, saying they had introduced product innovations

(tab 4.3.a). Geographically speaking, the most innovative companies are those of the

southwest (34.4%) and Skopje (32%).
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And 51.60% of product innovations are developed internally by a company or the enterprise

group. A smaller proportion (14.5%) come up with innovations in collaboration with other

companies or institutions (universities, research centers, etc.) (tab. 4.3.b).

The introduction of product innovations were mainly due to changes originating within the

company (in 59.6%), and were usually not related to market changes (Only 31.2%) (tab.

4.3.c).

There are many reasons that drive a company to innovate, but there are two essential

concepts. The first has a more tactical and contingent nature (innovating to keep from

succombing) and the other has a more strategic and structural nature (innovating to gain a

competitive advantage).

The first innovation concept, that relating to “necessity” (the more passive of the two

concepts), is tied directly to the theory of the product life cycle.

The ability to predict and anticipate decline – decline being marked by either the introduction

of completely new products and services (compared to the existing products and services) into

the marketplace (a process described as radical innovation), or the redesign of existing

products with differentiating features (a process described as incremental innovation) – allows

the organization to obtain good results with both the current situation (mix of old products and

new products) and with future prospects (as new product life cycles are triggered by the

introduction of innovative products / services).

In this process of "reactive" innovation the company must know how to handle a key variable:

the amount of time from conception to the launching of the product on the market (time to

market).

The time to market may vary, depending on the sector and the level of innovation (radically

new products have a longer development time than incremental innovations). Additionally, a

management error can have disastrous consequences: even if a product is improved

technologically, if it is launched later than the competitor’s product, it will remain unsold in

warehouses and, thus, no longer relate to market demand.

The innovation process improves production efficiency (new plants and equipment, new

production technologies, new raw materials, etc.) by minimizing the unit production costs,

compared to competitors.

Due to an increase in profitability, a result of lower unit costs, the company is able to provide

more innovative leadership positions.
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The main drawback is that a competitive advantage, by definition, always becomes obsolete

sooner or later, as new competitors enter the market and new alternatives become available.

Even current competitors will tend to react and attack the market with even more advanced

technologies.

Companies, small ones in particular, often neglect these aspects, dedicating time and money

to innovations that are either too risky and/or not financially viable unless their capital

structure is restructured.

Like product innovation, innovation in production processes – whether organizational,

logistics-based, or via the introduction of specific technologies – allows companies to

innovate. Using these criteria, questions were asked of the participants.

Again, on average, more than 74% of enterprises have not introduced (as completely new or

significantly improved) manufacturing, goods-producing, or service-based method/methods;

nor have they introduced new or significantly improved logistics, delivery or distribution

methods for supplies, goods or services; nor have they introduced new or significantly

improved activities for supporting processes, such as maintenance systems or operations in

purchasing, accounting or computing. The introduction of new processes is around 17%. This

percentage is up to 19% for innovative methods of distribution and product logistics (4.3.d -

e).

Companies were asked what their source of innovation was. Innovation primarily originates

from within the company. The innovation activities relating to this increased level of

collaboration include the acquisition of machinery, equipment, software, and licenses;

engineering and development work, industrial design, training, marketing and R&D, when

they are specifically aimed at developing and/or implementing a product or process

innovation. This also includes basic R&D as an innovation activity, even when it is not related

to a product and/or process innovation.
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4.3.a Enterprise’s innovation of goods and services

   new or significantly improved
goods

new or significantly
improved services

   Yes No No
answer Yes No No

answer

Area

EAST
a.v. 23 227 0 12 238 0
% Area 9,2% 90,8% ,0% 4,8% 95,2% ,0%

NORTHEAST
a.v. 45 205 0 23 227 0
% Area 18,0% 82,0% ,0% 9,2% 90,8% ,0%

PELAGONIA
a.v. 22 225 3 47 184 19
% Area 8,8% 90,0% 1,2% 18,8% 73,6% 7,6%

POLOG
a.v. 23 198 9 54 161 15
% Area 10,0% 86,1% 3,9% 23,5% 70,0% 6,5%

SKOPJE
a.v. 80 153 17 53 165 32
% Area 32,0% 61,2% 6,8% 21,2% 66,0% 12,8%

SOUTHEAST
a.v. 43 203 4 50 195 5
% Area 17,2% 81,2% 1,6% 20,0% 78,0% 2,0%

SOUTHWES
T

a.v. 86 157 7 75 153 22
% Area 34,4% 62,8% 2,8% 30,0% 61,2% 8,8%

VARDAR
a.v. 21 186 43 20 174 56
% Area 8,4% 74,4% 17,2% 8,0% 69,6% 22,4%

Total
a.v. 343 1554 83 334 1497 149
% Area 17,3% 78,5% 4,2% 16,9% 75,6% 7,5%

37
FINAL REPORT



4.3.b Enterprise’s sources of goods and services innovation

 
 
 

Mainly your
enterprise

together with
other

Mainly
your

enterprise
or group

No
answer

Mainly other
enterprises

or
institutions

Total

Are
a

EAST
a.v. 1 10 0 21 32
% Area 3,1% 31,3% ,0% 65,6% 100,0%

NORTHEAST
a.v. 28 35 0 3 66
% Area 42,4% 53,0% ,0% 4,5% 100,0%

PELAGONIA
a.v. 10 12 27 0 49
% Area 20,4% 24,5% 55,1% ,0% 100,0%

POLOG
a.v. 3 52 4 1 60
% Area 5,0% 86,7% 6,7% 1,7% 100,0%

SKOPJE
a.v. 16 44 29 13 102
% Area 15,7% 43,1% 28,4% 12,7% 100,0%

SOUTHEAST
a.v. 5 57 9 3 74
% Area 6,8% 77,0% 12,2% 4,1% 100,0%

SOUTHWES
T

a.v. 8 43 52 8 111
% Area 7,2% 38,7% 46,8% 7,2% 100,0%

VARDAR
a.v. 5 18 5 3 31
% Area 16,1% 58,1% 16,1% 9,7% 100,0%

Total
a.v. 76 271 126 52 525
% Area 14,5% 51,6% 24,0% 9,9% 100,0%

4.3.c  Destination of product innovations during the three years 2007 to 2009

   New to your market Only new to your firm
   Yes No No answ. Yes No No answ.

Area

EAST a.v. 22 10 0 31 1 0
% Area 68,8% 31,3% ,0% 96,9% 3,1% ,0%

NORTHEAST a.v. 2 64 0 64 2 0
% Area 3,0% 97,0% ,0% 97,0% 3,0% ,0%

PELAGONIA a.v. 20 28 1 33 8 8
% Area 40,8% 57,1% 2,0% 67,3% 16,3% 16,3%

POLOG a.v. 14 39 7 43 15 2
% Area 23,3% 65,0% 11,7% 71,7% 25,0% 3,3%

SKOPJE a.v. 33 64 5 47 40 15
% Area 32,4% 62,7% 4,9% 46,1% 39,2% 14,7%

SOUTHEAST a.v. 20 51 3 28 40 6
% Area 27,0% 68,9% 4,1% 37,8% 54,1% 8,1%

SOUTHWEST a.v. 36 61 14 55 38 18
% Area 32,4% 55,0% 12,6% 49,5% 34,2% 16,2%

VARDAR a.v. 17 8 6 12 9 10
% Area 54,8% 25,8% 19,4% 38,7% 29,0% 32,3%

Total a.v. 164 325 36 313 153 59
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% Area 31,2% 61,9% 6,9% 59,6% 29,1% 11,2%
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4.3.d Innovation introduced during years 2007-2009

 

Area
EAST NORTHEAST PELAGONIA POLOG Skopje SOUTHEAST SOUTHWEST VARDAR Total

a.v. % a.v. % a.v. % a.v. % a.v. % a.v. % a.v. % a.v. % a.v. %

New or significantly
improved methods of
manufacturing or
producing goods or
services

Yes 24 7,0% 72 21,1% 37 10,9% 21 6,2% 47 13,8% 32 9,4% 78 22,9% 30 8,8% 341 100,0%
No 226 14,9% 178 11,7% 179 11,8% 204 13,4% 190 12,5% 215 14,2% 161 10,6% 165 10,9% 1518 100,0%
No
answer 0 ,0% 0 ,0% 34 28,1% 5 4,1% 13 10,7% 3 2,5% 11 9,1% 55 45,5% 121 100,0%

Total 250 12,6% 250 12,6% 250 12,6% 230 11,6% 250 12,6% 250 12,6% 250 12,6% 250 12,6% 1980 100,0%

New or significantly
improved logistics,
delivery or
distribution methods
for your inputs, goods
or services

Yes 20 5,3% 55 14,5% 82 21,6% 35 9,2% 58 15,3% 37 9,8% 70 18,5% 22 5,8% 379 100,0%
No 230 15,6% 195 13,3% 150 10,2% 180 12,2% 172 11,7% 209 14,2% 170 11,6% 164 11,2% 1470 100,0%
No
answer 0 ,0% 0 ,0% 18 13,7% 15 11,5% 20 15,3% 4 3,1% 10 7,6% 64 48,9% 131 100,0%

Total 250 12,6% 250 12,6% 250 12,6% 230 11,6% 250 12,6% 250 12,6% 250 12,6% 250 12,6% 1980 100,0%

New or significantly
improved supporting
activities for your
processes, such as
maintenance systems
or operations for
purchasing,
accounting, or
computing

Yes 29 8,6% 19 5,6% 73 21,5% 22 6,5% 61 18,0% 42 12,4% 70 20,6% 23 6,8% 339 100,0%
No 221 14,9% 231 15,6% 148 10,0% 189 12,7% 167 11,3% 200 13,5% 167 11,3% 161 10,8% 1484 100,0%
No
answer 0 ,0% 0 ,0% 29 18,5% 19 12,1% 22 14,0% 8 5,1% 13 8,3% 66 42,0% 157 100,0%

Total 250 12,6% 250 12,6% 250 12,6% 230 11,6% 250 12,6% 250 12,6% 250 12,6% 250 12,6% 1980 100,0%
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4.3.e Who developed these process innovations

Area

EAST NORTHEAS
T

PELAGONI
A POLOG Skopje SOUTHEAS

T SOUTHWEST VARDAR Total

a.v
. % a.v. % a.v. % a.v

. % a.v. % a.v. % a.v. % a.v
. % a.v. %

Mainly your
enterprise or
enterprise
group

2 ,8% 31 12,4% 26 10,4% 41 16,5% 38 15,3% 53 21,3% 37 14,9% 21 8,4% 249 100,0%

Mainly your
enterprise
together with
other
enterprises
or
institutions

8 3,9% 94 45,4% 28 13,5% 2 1,0% 18 8,7% 4 1,9% 44 21,3% 9 4,3% 207 100,0%

Mainly other
enterprises
or
institutions

40 46,5% 2 2,3% 7 8,1% 0 ,0% 19 22,1% 2 2,3% 14 16,3% 2 2,3% 86 100,0%

No answer 0 ,0% 0 ,0% 44 41,1% 2 1,9% 27 25,2% 2 1,9% 22 20,6% 10 9,3% 107 100,0%

Total 50 7,7% 127 19,6% 105 16,2% 45 6,9% 102 15,7% 61 9,4% 117 18,0% 42 6,5% 649 100,0%
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4.4 Public Resources and Information Sources for Innovation
A specific section was aimed at analyzing the use of public resources in development

innovation. The analysis covered both the local financial sources (governmental), and funds

from European and other international organizations/projects.

The results show very restricted access to public funds (tab. 4.4.a – b – c). Only 9.3% of

companies have used local resources, only 0.5% have used national resources, and only 5.4%

have used the European Union and other international resources. Only 18 companies out of

1980 joined the 7th Framework Program.

One of the most important elements analyzed had to do with significant innovations in

information sources (tab. 4.3.d – e – f). Internal sources are widely used, as 43.5% of the

surveyed said they were highly important.

The second most widely used source of informatioan was "market sources: suppliers of

equipment, materials, components, or software," the use of which is highly important (35%).

The use of information from customers was also quite strong (32.5%).

Government or public research institutes, conferences, trade fairs, exhibitions, scientific

journals, trade/technical publications are less significant.

Geographically speaking, the Pelagonia region makes great use of “market sources” and

“institutional sources” (high importance).

Results suggest there is a need for initiating policies that support companies in the complex

process of innovation. In this context, several cases in Europe have shown that incentives,

both at the firm level and at the business-networking level, are instrumental in promoting

innovation. However, these actions should accompany additional initiatives that help meet

these demands, preferably through the cooperation of universities and research centers, and by

creating places for the development of innovation.

EU Innovation Clusters may tackle this issue. The Innovation Clusters are implemented by

groups of firms (start-ups, small, medium and large enterprises) and research organizations

working to stimulate and enable innovation process through:

- Intensive interaction between companies, and between companies and research

institutions;

- The joint use of facilities (infrastructure and equipment) for scientific research and

technological innovation;
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- The sharing of experiences and knowledge;

- The transfer of technology;

- Networking and the spreading of information.

4.4.a Use of local or regional resources for innovation

Area

Local or regional authorities

Yes No No answer Total
a.v
. % a.v. % a.v. % a.v. %

EAST 4 6,5% 58 93,5% 0 ,0% 62 100,0%
NORTHEAST 4 2,9% 132 97,1% 0 ,0% 136 100,0%
PELAGONIA 24 22,4% 58 54,2% 25 23,4% 107 100,0%
POLOG 3 4,3% 55 79,7% 11 15,9% 69 100,0%
Skopje 15 10,1% 95 64,2% 38 25,7% 148 100,0%
SOUTHEAST 12 13,5% 49 55,1% 28 31,5% 89 100,0%
SOUTHWEST 14 9,2% 94 61,4% 45 29,4% 153 100,0%
VARDAR 0 ,0% 41 71,9% 16 28,1% 57 100,0%
Total 76 9,3% 582 70,9% 163 19,9% 821 100,0%

4.4.b Use of Governative resources for innovation

Area

Central government

Yes No No answer Total
a.v
. % a.v. % a.v. % a.v. %

EAST 3 4,8% 0 ,0% 59 95,2% 62 100,0%
NORTHEAST 0 ,0% 0 ,0% 136 100,0% 136 100,0%
PELAGONIA 1 ,9% 1 ,9% 105 98,1% 107 100,0%
POLOG 0 ,0% 0 ,0% 69 100,0% 69 100,0%
Skopje 0 ,0% 0 ,0% 148 100,0% 148 100,0%
SOUTHEAST 0 ,0% 6 6,7% 83 93,3% 89 100,0%
SOUTHWEST 0 ,0% 8 5,2% 145 94,8% 153 100,0%
VARDAR 0 ,0% 1 1,8% 56 98,2% 57 100,0%
Total 4 ,5% 16 1,9% 801 97,6% 821 100,0%
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4.4.c Use of Governative resources for innovation

Area

The European Union

Yes No No answer Total
a.v
.

% a.v. % a.v. % a.v. %

EAST 3 4,8% 59 95,2% 0 ,0% 62 100,0%
NORTHEAST 0 ,0% 136 100,0% 0 ,0% 136 100,0%
PELAGONIA 20 18,7% 43 40,2% 44 41,1% 107 100,0%
POLOG 0 ,0% 57 82,6% 12 17,4% 69 100,0%
Skopje 9 6,1% 90 60,8% 49 33,1% 148 100,0%
SOUTHEAST 7 7,9% 54 60,7% 28 31,5% 89 100,0%
SOUTHWES
T 3 2,0% 104 68,0% 46 30,1% 153 100,0%

VARDAR 2 3,5% 39 68,4% 16 28,1% 57 100,0%
Total 44 5,4% 582 70,9% 195 23,8% 821 100,0%
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4.4.d Information sources

  Area

  EAST NORTHEAST PELAGONI
A

POLOG Skopje SOUTHEAS
T

SOUTHWES
T

VARDAR Total

  a.v
.

% a.v. % a.v. % a.v
.

% a.v. % a.v. % a.v. % a.v
.

% a.v. %

Internal: Within your
enterprise or enterprise
group

High 27 43,5% 71 52,2% 82 76,6% 26 37,7% 61 41,2% 33 37,1% 42 27,5% 15 26,3% 357 43,5%
Medium 23 37,1% 51 37,5% 23 21,5% 19 27,5% 28 18,9% 25 28,1% 29 19,0% 10 17,5% 208 25,3%
Low 6 9,7% 14 10,3% 0 ,0% 8 11,6% 17 11,5% 7 7,9% 22 14,4% 3 5,3% 77 9,4%
Not used 6 9,7% 0 ,0% 0 ,0% 0 ,0% 3 2,0% 6 6,7% 8 5,2% 2 3,5% 25 3,0%
No
answer 0 ,0% 0 ,0% 2 1,9% 16 23,2% 39 26,4% 18 20,2% 52 34,0% 27 47,4% 154 18,8%

Total 62 100,0
% 136 100,0% 107 100,0% 69 100,0

% 148 100,0
% 89 100,0% 153 100,0% 57 100,0

% 821 100,0%

Market sources:
Suppliers of equipment,
materials, components,
or software

High 24 38,7% 70 51,5% 77 72,0% 18 26,1% 36 24,3% 12 13,5% 39 25,5% 8 14,0% 284 34,6%
Medium 16 25,8% 61 44,9% 28 26,2% 17 24,6% 51 34,5% 42 47,2% 42 27,5% 13 22,8% 270 32,9%
Low 16 25,8% 5 3,7% 0 ,0% 16 23,2% 9 6,1% 8 9,0% 9 5,9% 6 10,5% 69 8,4%
Not used 6 9,7% 0 ,0% 0 ,0% 3 4,3% 5 3,4% 9 10,1% 8 5,2% 1 1,8% 32 3,9%
No
answer 0 ,0% 0 ,0% 2 1,9% 15 21,7% 47 31,8% 18 20,2% 55 35,9% 29 50,9% 166 20,2%

Total 62 100,0
% 136 100,0% 107 100,0% 69 100,0

% 148 100,0
% 89 100,0% 153 100,0% 57 100,0

% 821 100,0%

Market sources: Clients
or customers

High 41 66,1% 37 27,2% 76 71,0% 22 31,9% 34 23,0% 24 27,0% 22 14,4% 11 19,3% 267 32,5%
Medium 11 17,7% 50 36,8% 29 27,1% 11 15,9% 33 22,3% 32 36,0% 26 17,0% 8 14,0% 200 24,4%
Low 8 12,9% 46 33,8% 0 ,0% 19 27,5% 13 8,8% 8 9,0% 12 7,8% 6 10,5% 112 13,6%
Not used 2 3,2% 3 2,2% 0 ,0% 1 1,4% 8 5,4% 7 7,9% 6 3,9% 6 10,5% 33 4,0%
No
answer 0 ,0% 0 ,0% 2 1,9% 16 23,2% 60 40,5% 18 20,2% 87 56,9% 26 45,6% 209 25,5%

Total 62 100,0
% 136 100,0% 107 100,0% 69 100,0

% 148 100,0
% 89 100,0% 153 100,0% 57 100,0

% 821 100,0%
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4.4.e- Information sources 2

  Area

 
 EAST NORTHEAST PELAGONI

A POLOG Skopje SOUTHEAS
T

SOUTHWES
T VARDAR Total

  a.v
. % a.v. % a.v. % a.v

. % a.v. % a.v. % a.v. % a.v
. % a.v. %

Market sources:
Competitors or other
enterprises in your
sector

High 16 25,8% 0 ,0% 55 51,4% 20 29,0% 16 10,8% 11 12,4% 8 5,2% 6 10,5% 132 16,1%

Medium 15 24,2% 22 16,2% 44 41,1% 10 14,5% 48 32,4% 41 46,1% 34 22,2% 12 21,1% 226 27,5%

Low 14 22,6% 63 46,3% 3 2,8% 20 29,0% 24 16,2% 9 10,1% 18 11,8% 5 8,8% 156 19,0%

Not used 17 27,4% 51 37,5% 0 ,0% 3 4,3% 15 10,1% 10 11,2% 5 3,3% 3 5,3% 104 12,7%
No
answer 0 ,0% 0 ,0% 5 4,7% 16 23,2% 45 30,4% 18 20,2% 88 57,5% 31 54,4% 203 24,7%

Total 62 100,0% 136 100,0% 107 100,0% 69 100,0% 148 100,0% 89 100,0% 153 100,0% 57 100,0% 821 100,0%

Market sources:
Consultants,
commercial labs, or
private R&D institutes

High 7 11,3% 67 49,3% 56 52,3% 20 29,0% 10 6,8% 4 4,5% 24 15,7% 4 7,0% 192 23,4%

Medium 10 16,1% 28 20,6% 39 36,4% 9 13,0% 31 20,9% 26 29,2% 25 16,3% 6 10,5% 174 21,2%

Low 8 12,9% 32 23,5% 9 8,4% 19 27,5% 14 9,5% 21 23,6% 21 13,7% 7 12,3% 131 16,0%

Not used 37 59,7% 9 6,6% 0 ,0% 5 7,2% 40 27,0% 20 22,5% 24 15,7% 10 17,5% 145 17,7%
No
answer 0 ,0% 0 ,0% 3 2,8% 16 23,2% 53 35,8% 18 20,2% 59 38,6% 30 52,6% 179 21,8%

Total 62 100,0% 136 100,0% 107 100,0% 69 100,0% 148 100,0% 89 100,0% 153 100,0% 57 100,0% 821 100,0%

Institutional sources:
Universities or other
higher education
institutions

High 3 4,8% 22 16,2% 38 35,5% 13 18,8% 10 6,8% 1 1,1% 19 12,4% 1 1,8% 107 13,0%

Medium 3 4,8% 24 17,6% 54 50,5% 8 11,6% 20 13,5% 20 22,5% 7 4,6% 7 12,3% 143 17,4%

Low 10 16,1% 59 43,4% 9 8,4% 20 29,0% 21 14,2% 20 22,5% 37 24,2% 8 14,0% 184 22,4%

Not used 46 74,2% 31 22,8% 0 ,0% 11 15,9% 53 35,8% 30 33,7% 26 17,0% 11 19,3% 208 25,3%
No
answer 0 ,0% 0 ,0% 6 5,6% 17 24,6% 44 29,7% 18 20,2% 64 41,8% 30 52,6% 179 21,8%

Total 62 100,0% 136 100,0% 107 100,0% 69 100,0% 148 100,0% 89 100,0% 153 100,0% 57 100,0% 821 100,0%
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4.4.f - Information sources 3

  Area

  EAST NORTHEAST PELAGONI
A POLOG Skopje SOUTHEAS

T
SOUTHWES

T VARDAR Total

  a.v
. % a.v. % a.v. % a.v

. % a.v. % a.v. % a.v. % a.v
. % a.v. %

Institutional sources:
Government or public
research institutes

High 3 4,8% 2 1,5% 29 27,1% 10 14,5% 4 2,7% 3 3,4% 4 2,6% 3 5,3% 58 7,1%
Medium 5 8,1% 5 3,7% 59 55,1% 12 17,4% 9 6,1% 14 15,7% 10 6,5% 5 8,8% 119 14,5%
Low 6 9,7% 38 27,9% 9 8,4% 20 29,0% 14 9,5% 24 27,0% 16 10,5% 3 5,3% 130 15,8%
Not used 48 77,4% 91 66,9% 0 ,0% 10 14,5% 63 42,6% 30 33,7% 32 20,9% 18 31,6% 292 35,6%
No
answer 0 ,0% 0 ,0% 10 9,3% 17 24,6% 58 39,2% 18 20,2% 91 59,5% 28 49,1% 222 27,0%

Total 62 100,0
% 136 100,0% 107 100,0% 69 100,0

% 148 100,0
% 89 100,0% 153 100,0% 57 100,0

% 821 100,0%

Other sources:
Conferences, trade fairs,
exhibitions

High 21 33,9% 29 21,3% 48 44,9% 21 30,4% 12 8,1% 5 5,6% 18 11,8% 2 3,5% 156 19,0%
Medium 14 22,6% 80 58,8% 47 43,9% 11 15,9% 56 37,8% 28 31,5% 35 22,9% 14 24,6% 285 34,7%
Low 8 12,9% 19 14,0% 3 2,8% 16 23,2% 20 13,5% 22 24,7% 25 16,3% 6 10,5% 119 14,5%
Not used 19 30,6% 8 5,9% 1 ,9% 4 5,8% 17 11,5% 16 18,0% 15 9,8% 6 10,5% 86 10,5%
No
answer 0 ,0% 0 ,0% 8 7,5% 17 24,6% 43 29,1% 18 20,2% 60 39,2% 29 50,9% 175 21,3%

Total 62 100,0
% 136 100,0% 107 100,0% 69 100,0

% 148 100,0
% 89 100,0% 153 100,0% 57 100,0

% 821 100,0%

Other sources: Scientific
journals and
trade/technical
publications

High 11 17,7% 57 41,9% 36 33,6% 14 20,3% 14 9,5% 4 4,5% 5 3,3% 1 1,8% 142 17,3%
Medium 18 29,0% 54 39,7% 50 46,7% 13 18,8% 41 27,7% 19 21,3% 39 25,5% 13 22,8% 247 30,1%
Low 10 16,1% 20 14,7% 8 7,5% 20 29,0% 17 11,5% 30 33,7% 34 22,2% 11 19,3% 150 18,3%
Not used 23 37,1% 5 3,7% 0 ,0% 5 7,2% 20 13,5% 18 20,2% 13 8,5% 3 5,3% 87 10,6%
No
answer 0 ,0% 0 ,0% 13 12,1% 17 24,6% 56 37,8% 18 20,2% 62 40,5% 29 50,9% 195 23,8%

Total 62 100,0
% 136 100,0% 107 100,0% 69 100,0

% 148 100,0
% 89 100,0% 153 100,0% 57 100,0

% 821 100,0%
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4.5 New Business Practices to Organization Procedures
Organizational innovation is described as a new method relating to an enterprise's business

practices (including knowledge management), either within the internal organization or in

external, new relations. The decision to enact these new methods should not be random, but

based in a deliberate strategy.

The introduction of organizational innovation in Macedonia from 2007 to 2009 is as follows

(tab. 4.5.a):

- “New methods of organising work responsibilities and decision making” (19.4%);

- “New business practices for organising procedures”(12.8%);

- “New methods of organising external relations with other firms or public institutions”

(9,4%).

These data show a low organizational innovation capacity, but this is easily understandable

when it comes to small businesses and local markets. Companies that do not face wider

markets tend to maintain traditional organizational standards.

When examined geographically, these general levels of organizational innovation are

consistent, with the exception of enterprises in the Pelagonia region, where we see a higher

level of organizational innovation.

According to the innovative companies, organizational innovation is “highly”significant (tab.

4.5.b) in order to:

- Reduce time to satisfy customer or supplier needs;

- Improve quality of goods/services.
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4.5.a New business practices for organising procedures

AREA

New business practices for
organising procedures

New methods of organising work
responsibilities and decision

making

New methods of organising
external relations with other
firms or public institutions

Yes No No
answ. Yes No No answ. Yes No No answ.

EAST
a.v. 17 233 0 23 227 0 22 228 0
% 6,8% 93,2% ,0% 9,2% 90,8% ,0% 8,8% 91,2% ,0%

NORTHEAST
a.v. 54 196 0 82 168 0 10 240 0
% 21,6% 78,4% ,0% 32,8% 67,2% ,0% 4,0% 96,0% ,0%

PELAGONIA
a.v. 50 147 53 63 143 44 54 139 57
% 20,0% 58,8% 21,2% 25,2% 57,2% 17,6% 21,6% 55,6% 22,8%

POLOG
a.v. 19 198 13 71 147 12 24 188 18
% 8,3% 86,1% 5,7% 30,9% 63,9% 5,2% 10,4% 81,7% 7,8%

SKOPJE
a.v. 40 190 20 54 174 22 24 185 41
% 16,0% 76,0% 8,0% 21,6% 69,6% 8,8% 9,6% 74,0% 16,4%

SOUTHEAST
a.v. 20 220 10 34 206 10 21 217 12
% 8,0% 88,0% 4,0% 13,6% 82,4% 4,0% 8,4% 86,8% 4,8%

SOUTHWEST
a.v. 30 197 23 38 188 24 22 198 30
% 12,0% 78,8% 9,2% 15,2% 75,2% 9,6% 8,8% 79,2% 12,0%

VARDAR
a.v. 23 166 61 19 162 69 9 166 75
% 9,2% 66,4% 24,4% 7,6% 64,8% 27,6% 3,6% 66,4% 30,0%

Total
a.v. 253 1547 180 384 1415 181 186 1561 233
% 12,8% 78,1% 9,1% 19,4% 71,5% 9,1% 9,4% 78,8% 11,8%
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4.5.b  Organizational innovations introduced between 2007 and 2009

 High Medium Low Not  relevant No answer Total

 a.v. % a.v. % a.v. % a.v. % a.v. % a.v. %

Reduce time to respond to customer or supplier needs 292 53,8% 148 27,3% 73 13,4% 15 2,8% 15 2,8% 543 100,0
%

Improve ability to develop new products or processes 165 30,4% 191 35,2% 97 17,9% 74 13,6% 16 2,9% 543 100,0
%

Improve quality of your goods or services 325 59,9% 155 28,5% 39 7,2% 16 2,9% 8 1,5% 543 100,0
%

Reduce costs per unit output 245 45,1% 155 28,5% 82 15,1% 40 7,4% 21 3,9% 543 100,0
%

Improve communication or information sharing within
your enterprise or with other enterprises or institutions 200 36,8% 163 30,0% 102 18,8% 51 9,4% 27 5,0% 543 100,0

%
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4.6 Marketing Innovation
Marketing innovation consist of implementing a new marketing concept or strategy that differs

significantly from the enterprise’s existing marketing methods and which has not been used before.

This kind of innovation implies significant changes in product design or packaging, product

placement, product promotion or pricing. Seasonal, regular and other routine changes in marketing

methods are excluded from the concept of marketing innovation.

The results of the analysis show that one out of five companies implement (tab. 4.6.a):

- new methods for pricing goods/services (i.e. first time use of variable pricing by demand,

discount systems, etc.);

- new media or techniques in product promotions (i.e. the first time use of new advertising

media, a new brand image, introduction of loyalty cards, etc.).

On the contrary, about 11% of the companies implemeted:

- significant changes to the aesthetic design or packaging of a good/service (excluding

changes that are essentially innovations in the actual product, such as changes in product

function or user characteristics),

- new methods for product placement or sales channels (i.e. the first time use of franchising

or distribution licensing, direct selling, exclusive retailing, new concepts for product

presentation, etc.).

Marketing innovation is highly important (tab. 4.6.b) in order to:

- increase or maintain market share (46,4%);

- introduce products to new customer groups (43,8%).

But marketing innovations have a low level of importance or are not relevant for introducing

products to new geographic markets for 34% of Macedonian entrepreneurs.
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4.6.a Changes to the aesthetic design or packaging of a good or service

   
Significant changes to the

aesthetic design or packaging
of a good or service

New media or techniques for
product promotion

New methods for product
placement or sales channels

New methods of pricing goods
or services

   Yes No No
answer Yes No No

answer Yes No No
answer Yes No No

answer

Are
a

EAST
a.v. 10 240 0 36 214 0 7 243 0 9 241 0
% 4,0% 96,0% ,0% 14,4% 85,6% ,0% 2,8% 97,2% ,0% 3,6% 96,4% ,0%

NORTHEAST
a.v. 4 246 0 31 219 0 22 228 0 59 191 0
% 1,6% 98,4% ,0% 12,4% 87,6% ,0% 8,8% 91,2% ,0% 23,6% 76,4% ,0%

PELAGONIA
a.v. 22 217 11 59 177 14 42 193 15 130 89 31
% 8,8% 86,8% 4,4% 23,6% 70,8% 5,6% 16,8% 77,2% 6,0% 52,0% 35,6% 12,4%

POLOG
a.v. 13 214 3 61 166 3 62 165 3 31 191 8
% 5,7% 93,0% 1,3% 26,5% 72,2% 1,3% 27,0% 71,7% 1,3% 13,5% 83,0% 3,5%

SKOPJE
a.v. 48 190 12 57 161 32 18 189 43 31 177 42
% 19,2% 76,0% 4,8% 22,8% 64,4% 12,8% 7,2% 75,6% 17,2% 12,4% 70,8% 16,8%

SOUTHEAST
a.v. 33 206 11 40 199 11 23 215 12 42 182 26
% 13,2% 82,4% 4,4% 16,0% 79,6% 4,4% 9,2% 86,0% 4,8% 16,8% 72,8% 10,4%

SOUTHWES
T

a.v. 51 166 33 60 154 36 40 174 36 66 135 49
% 20,4% 66,4% 13,2% 24,0% 61,6% 14,4% 16,0% 69,6% 14,4% 26,4% 54,0% 19,6%

VARDAR
a.v. 18 174 58 21 166 63 12 172 66 19 157 74
% 7,2% 69,6% 23,2% 8,4% 66,4% 25,2% 4,8% 68,8% 26,4% 7,6% 62,8% 29,6%

Total
a.v. 199 1653 128 365 1456 159 226 1579 175 387 1363 230
% 10,1% 83,5% 6,5% 18,4% 73,5% 8,0% 11,4% 79,7% 8,8% 19,5% 68,8% 11,6%
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4.6.b Marketing innovations introduced between 2007 and 2009

 High Medium Low Not
relevant No answer Total

 a.v. % a.v. % a.v
. % a.v

. % a.v
. % a.v. %

Increase or maintain
market share 235 46,4% 155 30,6% 43 8,5% 11 2,2% 63 12,4% 507 100,0%

Introduce products
to new customer
groups

222 43,8% 143 28,2% 62 12,2% 16 3,2% 64 12,6% 507 100,0%

Introduce products
to new geographic
markets

134 26,4% 126 24,9% 90 17,8% 82 16,2% 75 14,8% 507 100,0%

4.7 Innovations with Environmental Benefits
Environmental innovation is a new or significantly improved product (good/service), process,

organizational method or marketing method that creates environmental benefits compared to

alternatives.

The environmental benefits can be:

- a primary objective of the innovation or the result of other innovation objectives;

- created during the production of a good or service, or through the post-sale use of a

good or service by the end user.

The first part of the survey aims to understand whether the introduction of innovations, during

the 2007-2009 period, led to environmental benefits for the companies.

The main environmental benefits for companies ( tab. 4.7.a) are:

- reduced material and energy use per unit of output;

- reduced soil, water, noise, and/or air pollution.

The environmental benefits for the end user (tab. 4.7.b) are:

- reduced energy use,

- reduced air, water, soil or noise pollution.

The second portion focused on the introduction of environmental innovations which were

influenced by external factors (tab. 4.7.c). Macedonian companies have introduced

environmental innovations due to:
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- existing environmental regulations or taxes on pollution;

- environmental regulations or taxes they thought would be introduced in the near

future.

Only 12% of the companies implemented procedures that regularly identify and reduce the

enterprise’s environmental impacts (tab. 4.7.d).

4.7.a Environmental benefits from the production of goods or services

 Yes No No answer Total
 a.v. % a.v. % a.v. % a.v. %
Reduced material use per
unit of output 296 14,9% 1459 73,7% 225 11,4% 1980 100,0%

Reduced energy use per unit
of output 293 14,8% 1442 72,8% 245 12,4% 1980 100,0%

Reduced CO2 ‘footprint’
(total CO2 production) by
your enterprise

133 6,7% 1592 80,4% 255 12,9% 1980 100,0%

Replaced materials with less
polluting or hazardous
substitutes

202 10,2% 1514 76,5% 264 13,3% 1980 100,0%

Reduced soil, water, noise, or
air pollution 226 11,4% 1493 75,4% 261 13,2% 1980 100,0%

Recycled waste, water, or
materials 152 7,7% 1468 74,1% 360 18,2% 1980 100,0%

4.7.b  Environmental benefits from a post-sale use of the product by the end user

 Yes No No answer Total
 a.v. % a.v. % a.v. % a.v. %
Reduced energy use 356 18,0% 1434 72,4% 190 9,6% 1980 100,0%
Reduced air, water, soil or
noise pollution 268 13,5% 1484 74,9% 228 11,5% 1980 100,0%

Reducing emissions of
greenhouse gases 151 7,6% 1579 79,7% 250 12,6% 1980 100,0%

Improved recycling of
product after use 148 7,5% 1530 77,3% 302 15,3% 1980 100,0%
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4.7.c  Did your enterprise introduce an environmental innovation in reponse to

 Yes No No answer Total
 a.v. % a.v. % a.v. % a.v. %
Existing environmental
regulations or taxes on
pollution

188 9,5% 1600 80,8% 192 9,7% 1980 100,0%

Environmental regulations
or taxes that you expected
to be introduced in the
future

160 8,1% 1608 81,2% 212 10,7% 1980 100,0%

Availability of government
grants, subsidies or other
financial incentives for
environmental innovation

55 2,8% 1683 85,0% 242 12,2% 1980 100,0%

Current or expected market
demand from your
customers for
environmental innovations

90 4,5% 1641 82,9% 249 12,6% 1980 100,0%

Voluntary codes or
agreements for
environmental good
practice within your sector

58 2,9% 1653 83,5% 269 13,6% 1980 100,0%

4.7.d  Procedures in place to regularly identify and reduce your enterprise’s
environmental impacts

 
 a.v. %

 
Yes: Implemented before January 2007 83 4,2

 
Yes: Implemented or significantly improved after January 2007 161 8,1

 
No 1091 55,1

 
No answer 645 32,6

 
Total 1980 100,0

4.8 Internet Use in Enterprises
Internet use in enterprises is quite significant: only 1 company in 4 declares no use of

broadband internet. Half of the enterprises are connected through ADSL, and 81,1% of the

enterprises use it everyday (tab.4.8.a and b). Skopje is the region that uses it the most (66,8%

for the ADSL Internet), and the eastern region uses it the least (36,8%).
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The internet is used (tab. 4.8.c and d) by employees, not just managers, for:

- e-mail

- seeking new business opportunities

- performing work-related tasks

In the last three years, on average of 34% of companies have increased internet access speed

(tab. 4.8.e), with the maximum number being in Skopje (54,5%) and in the south-western

region (44,6%).

Regarding the possession and use of web sites, 60,4 % of enterprises do not have a website

and only 10% use the company’s web site to support their business operations (tab. 4.8.f).

4.8.a Broadband internet used in the company

   

No, we don’t
use

broadband
Internet

ADSL
Internet

Internet
Leased

Line

Cable
Internet

Other
Broadban

d
Internet

Total

Are
a

EAST
a.v. 79 92 7 66 6 250
% 31,6% 36,8% 2,8% 26,4% 2,4% 100,0%

NORTHEAST
a.v. 67 154 0 29 0 250
% 26,8% 61,6% ,0% 11,6% ,0% 100,0%

PELAGONIA
a.v. 21 140 0 88 1 250
% 8,4% 56,0% ,0% 35,2% ,4% 100,0%

POLOG
a.v. 67 132 1 15 15 230
% 29,1% 57,4% ,4% 6,5% 6,5% 100,0%

SKOPJE
a.v. 26 167 8 46 3 250
% 10,4% 66,8% 3,2% 18,4% 1,2% 100,0%

SOUTHEAST
a.v. 81 101 1 67 0 250
% 32,4% 40,4% ,4% 26,8% ,0% 100,0%

SOUTHWES
T

a.v. 66 144 8 19 13 250
% 26,4% 57,6% 3,2% 7,6% 5,2% 100,0%

VARDAR
a.v. 95 127 4 21 3 250
% 38,0% 50,8% 1,6% 8,4% 1,2% 100,0%

Total
a.v. 502 1057 29 351 41 1980
% 25,4% 53,4% 1,5% 17,7% 2,1% 100,0%
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4.8.b How often internet is used in the enterprises

   Everyda
y

A Few
days in
week

Rare I don ‘t
know

No
answer Total

Area

EAST
a.v. 120 28 22 1 0 171
% 70,2% 16,4% 12,9% ,6% ,0% 100,0%

NORTHEAST
a.v. 135 35 12 0 1 183
% 73,8% 19,1% 6,6% ,0% ,5% 100,0%

PELAGONIA
a.v. 169 47 4 6 3 229
% 73,8% 20,5% 1,7% 2,6% 1,3% 100,0%

POLOG
a.v. 135 13 6 0 9 163
% 82,8% 8,0% 3,7% ,0% 5,5% 100,0%

SKOPJE
a.v. 189 19 9 1 6 224
% 84,4% 8,5% 4,0% ,4% 2,7% 100,0%

SOUTHEAST
a.v. 152 10 5 1 1 169
% 89,9% 5,9% 3,0% ,6% ,6% 100,0%

SOUTHWEST
a.v. 153 8 2 0 21 184
% 83,2% 4,3% 1,1% ,0% 11,4% 100,0%

VARDAR
a.v. 145 4 2 0 4 155
% 93,5% 2,6% 1,3% ,0% 2,6% 100,0%

Total
a.v. 1198 164 62 9 45 1478
% 81,1% 11,1% 4,2% ,6% 3,0% 100,0%

4.8. c How many employees have access to the internet

   
Only

managemen
t

All
employee

s

Most of the
employees’

Only part of
employees
for which
Internet is

necessary in
their work

No
answer Total

Area

EAST
a.v. 72 42 7 50 0 171
% 42,1% 24,6% 4,1% 29,2% ,0% 100,0%

NORTHEAST
a.v. 62 55 32 33 1 183
% 33,9% 30,1% 17,5% 18,0% ,5% 100,0%

PELAGONIA
a.v. 115 77 9 18 10 229
% 50,2% 33,6% 3,9% 7,9% 4,4% 100,0%

POLOG
a.v. 92 35 7 27 2 163
% 56,4% 21,5% 4,3% 16,6% 1,2% 100,0%

SKOPJE
a.v. 71 89 35 27 2 224
% 31,7% 39,7% 15,6% 12,1% ,9% 100,0%

SOUTHEAST
a.v. 58 61 29 21 0 169
% 34,3% 36,1% 17,2% 12,4% ,0% 100,0%

SOUTHWES
T

a.v. 30 60 41 50 3 184
% 16,3% 32,6% 22,3% 27,2% 1,6% 100,0%
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VARDAR
a.v. 48 25 50 23 9 155
% 31,0% 16,1% 32,3% 14,8% 5,8% 100,0%

Total
a.v. 548 444 210 249 27 1478
% 37,1% 30,0% 14,2% 16,8% 1,8% 100,0%

4.8.d For which purposes do you most often use broadband internet

 Yes No Total
 a.v. % a.v. % a.v. %
For e-mail 1267 85,7% 211 14,3% 1478 100,0%
For seeking new business opportunities"

976 66,0% 502 34,0% 1478 100,0%

For performing working tasks 975 66,0% 503 34,0% 1478 100,0%
For professional education 510 34,5% 968 65,5% 1478 100,0%
For buying or selling products or services

219 14,8% 1259 85,2% 1478 100,0%

For data transfer including video, pictures
and music 395 26,7% 1083 73,3% 1478 100,0%

For other Internet applications 320 21,7% 1158 78,3% 1478 100,0%
For software downloads 222 15,0% 1256 85,0% 1478 100,0%
For news and information related to yours
business" 451 30,5% 1027 69,5% 1478 100,0%

I don’t know 0 0,0% 1478 100,0% 1478 100,0%

4.8.e Internet access speed was increased

   Yes No I don’t
know

No
answer Total

Are
a

EAST
a.v. 58 55 58 0 171
% 33,9% 32,2% 33,9% ,0% 100,0%

NORTHEAST
a.v. 21 162 0 0 183
% 11,5% 88,5% ,0% ,0% 100,0%

PELAGONIA
a.v. 43 110 70 6 229
% 18,8% 48,0% 30,6% 2,6% 100,0%

POLOG
a.v. 65 86 9 3 163
% 39,9% 52,8% 5,5% 1,8% 100,0%

SKOPJE
a.v. 122 49 29 24 224
% 54,5% 21,9% 12,9% 10,7% 100,0%

SOUTHEAST
a.v. 64 88 12 5 169
% 37,9% 52,1% 7,1% 3,0% 100,0%

SOUTHWEST
a.v. 82 55 6 41 184
% 44,6% 29,9% 3,3% 22,3% 100,0%

VARDAR
a.v. 45 70 7 33 155
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% 29,0% 45,2% 4,5% 21,3% 100,0%

Total
a.v. 500 675 191 112 1478
% 33,8% 45,7% 12,9% 7,6% 100,0%

4.8.f For which purposes are internet websites used

 Yes No Total
 a.v. % a.v. % a.v. %
No, our company have no own web
site 893 60,4% 585 39,6% 1478 100,0%

For advertising and information of
our company 367 24,8% 1111 75,2% 1478 100,0%

For direct sale of products and
services 82 5,5% 1396 94,5% 1478 100,0%

Education and training 26 1,8% 1452 98,2% 1478 100,0%
Support of business 148 10,0% 1330 90,0% 1478 100,0%
I don’t know 22 1,5% 1456 98,5% 1478 100,0%

4.9  Enterprises and Management Style
In enterprises, employee training is one way to promote the innovation process. The survey

results show that only 24,5% of enterprises, in the 2007-2009 period, have provided their

employees the opportunity to participate in a training session. Training includes participation

on workshops, conferences, education, pre-qualification and all other activities aimed at

increasing staff efficiency, even though they are often not part of a formal educational

process. Skopje is in the first position again (32,8%).

Data are crossed with those for the top management. 58,2% of them define top management

as “hard working, full with energy, focusing of delivering results”, while the 22,3% think it is

“Creative with new ideas, risk taking and initiates changes” (tab. 4.9.a).

In most enterprises (tab. 4.9.b/c/d):

- there are rules and policies in place, but they are sometimes not adhered to or enforced

(44%);

- there are organizational charts and job descriptions (56,5%);

- the main focus is on perfecting existing products and services (40,9%).
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The analysis also shows us that entrepreneurs are unwilling to take risks. Only 9% believe

that “the more risks you take, the more successful you are” (tab. 4.9.e) and that for 39,4%,

“results are difficult to predict” (tab. 4.9.f).

4.9.a  Work of top management
(Gives marks from 1 to 4. Mark with 1the  activities that management mostly performs and with 4 those activities  management least performs)

 1 2 3 4 No answer Total
 a.v. % a.v. % a.v. % a.v. % a.v. % a.v. %

Introducing new
procedures, detail
planning,
coordinate and
control fulfillment

788 39,8% 211 10,7% 250 12,6% 411 20,8% 320 16,2% 1980 100,0%

Creative with new
ideas, risk taker
and initiate changes

747 37,7% 229 11,6% 236 11,9% 442 22,3% 326 16,5% 1980 100,0%

Team player,
solving problems
with compromises,
integrate ideas

677 34,2% 426 21,5% 210 10,6% 337 17,0% 330 16,7% 1980 100,0%

Hard worker, full
with energy,
focusing of
delivering results

1153 58,2% 220 11,1% 176 8,9% 197 9,9% 234 11,8% 1980 100,0%

4.9.b In the organization

   
We have very
few rules or

policies

We have rules and
policies in place,

but they are
sometimes not
adhered to or

enforced

Order is
inconsistent. There

are rules and
policies in some
areas, but not in

others

No
answer Total

Are
a

EAST
a.v. 81 113 56 0 250
% 32,4% 45,2% 22,4% ,0% 100,0%

NORTHEAST
a.v. 95 116 39 0 250
% 38,0% 46,4% 15,6% ,0% 100,0%

PELAGONIA
a.v. 124 63 37 26 250
% 49,6% 25,2% 14,8% 10,4% 100,0%

POLOG
a.v. 116 60 33 21 230
% 50,4% 26,1% 14,3% 9,1% 100,0%

SKOPJE
a.v. 67 105 38 40 250
% 26,8% 42,0% 15,2% 16,0% 100,0%

SOUTHEAST
a.v. 111 90 39 10 250
% 44,4% 36,0% 15,6% 4,0% 100,0%
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SOUTHWES
T

a.v. 18 174 30 28 250
% 7,2% 69,6% 12,0% 11,2% 100,0%

VARDAR
a.v. 23 155 11 61 250
% 9,2% 62,0% 4,4% 24,4% 100,0%

Total
a.v. 635 876 283 186 1980
% 32,1% 44,2% 14,3% 9,4% 100,0%

4.9.c In the organization 2

   
We have an
organization
chart and job
descriptions

We are
organized

around tasks at
hand and

available people

We have
organization
charts that

change
frequently

No
answer Total

Area

EAST
a.v. 104 92 54 0 250
% 41,6% 36,8% 21,6% ,0% 100,0%

NORTHEAST
a.v. 80 139 31 0 250
% 32,0% 55,6% 12,4% ,0% 100,0%

PELAGONIA
a.v. 31 135 47 37 250
% 12,4% 54,0% 18,8% 14,8% 100,0%

POLOG
a.v. 72 117 21 20 230
% 31,3% 50,9% 9,1% 8,7% 100,0%

SKOPJE
a.v. 103 92 17 38 250
% 41,2% 36,8% 6,8% 15,2% 100,0%

SOUTHEAST
a.v. 134 91 15 10 250
% 53,6% 36,4% 6,0% 4,0% 100,0%

SOUTHWES
T

a.v. 177 37 15 21 250
% 70,8% 14,8% 6,0% 8,4% 100,0%

VARDAR
a.v. 142 41 5 62 250
% 56,8% 16,4% 2,0% 24,8% 100,0%

Total
a.v. 843 744 205 188 1980
% 42,6% 37,6% 10,4% 9,5% 100,0%
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4.9.d Focus of organization

   

Expanding into new
markets and/or

adding new products
and services

Perfecting our
existing

products and
services

Building our
internal

infrastructure

No
answer Total

Are
a

EAST
a.v. 103 81 66 0 250
% 41,2% 32,4% 26,4% ,0% 100,0%

NORTHEAST
a.v. 53 49 148 0 250
% 21,2% 19,6% 59,2% ,0% 100,0%

PELAGONIA
a.v. 52 128 29 41 250
% 20,8% 51,2% 11,6% 16,4% 100,0%

POLOG
a.v. 106 62 30 32 230
% 46,1% 27,0% 13,0% 13,9% 100,0%

SKOPJE
a.v. 84 115 35 16 250
% 33,6% 46,0% 14,0% 6,4% 100,0%

SOUTHEAST
a.v. 126 105 10 9 250
% 50,4% 42,0% 4,0% 3,6% 100,0%

SOUTHWES
T

a.v. 55 147 27 21 250
% 22,0% 58,8% 10,8% 8,4% 100,0%

VARDAR
a.v. 60 123 8 59 250
% 24,0% 49,2% 3,2% 23,6% 100,0%

Total
a.v. 639 810 353 178 1980
% 32,3% 40,9% 17,8% 9,0% 100,0%

4.9.e In your organization 3

   
Long term personal
success stems from

avoiding risk

The more risks you
take, the more

successful you are
No answer Total

Are
a

EAST
a.v. 134 116 0 250
% 53,6% 46,4% ,0% 100,0%

NORTHEAST
a.v. 100 150 0 250
% 40,0% 60,0% ,0% 100,0%

PELAGONIA
a.v. 150 50 50 250
% 60,0% 20,0% 20,0% 100,0%

POLOG
a.v. 140 67 23 230
% 60,9% 29,1% 10,0% 100,0%

SKOPJE
a.v. 170 50 30 250
% 68,0% 20,0% 12,0% 100,0%

SOUTHEAST
a.v. 192 48 10 250
% 76,8% 19,2% 4,0% 100,0%

SOUTHWEST
a.v. 176 48 26 250
% 70,4% 19,2% 10,4% 100,0%

VARDAR
a.v. 164 23 63 250
% 65,6% 9,2% 25,2% 100,0%
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Total
a.v. 1226 552 202 1980
% 61,9% 27,9% 10,2% 100,0%

4.9.f In your organization 4

   

We generally
beat our

annual budget
numbers

Our results
are difficult to

predict

It is a stretch to meet
our budget targets,

but we generally are
able to hit those

targets

No
answer Total

Are
a

EAST
a.v
. 52 103 95 0 250

% 20,8% 41,2% 38,0% ,0% 100,0%

NORTHEAST
a.v
. 37 128 85 0 250

% 14,8% 51,2% 34,0% ,0% 100,0%

PELAGONIA
a.v
. 53 109 52 36 250

% 21,2% 43,6% 20,8% 14,4% 100,0%

POLOG
a.v
. 38 62 103 27 230

% 16,5% 27,0% 44,8% 11,7% 100,0%

SKOPJE
a.v
. 60 114 67 9 250

% 24,0% 45,6% 26,8% 3,6% 100,0%

SOUTHEAST
a.v
. 97 117 29 7 250

% 38,8% 46,8% 11,6% 2,8% 100,0%

SOUTHWEST
a.v
. 87 72 60 31 250

% 34,8% 28,8% 24,0% 12,4% 100,0%

VARDAR
a.v
. 108 75 23 44 250

% 43,2% 30,0% 9,2% 17,6% 100,0%

Total
a.v
. 532 780 514 154 1980

% 26,9% 39,4% 26,0% 7,8% 100,0%

4.10 Legal Protection
The following table shows the data relating to procedures involving the registration of

trademarks, patent and industrial designs.

On average, only 1,1% of respondents have registered or have started registration procedures

for a patent, while 1,8% have done so for industrial design, and 4,9% for a registered

trademark.

This situation is common in all regions, except for the Skopje region, where 9,2% of

enterprises have registered or started procedures for registering a trademark.
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4.10.a  Have you registered or started the procedure for registering

   Registered Trademark Patent Industrial Design

   Yes No No
answer Yes No No

answer Yes No No
answer

Are
a

EAST
a.v. 9 241 0 3 247 0 6 244 0
% 3,6% 96,4% ,0% 1,2% 98,8% ,0% 2,4% 97,6% ,0%

NORTHEAST
a.v. 21 229 0 0 250 0 7 243 0

% 8,4% 91,6% ,0% ,0% 100,0
% ,0% 2,8% 97,2% ,0%

PELAGONIA
a.v. 16 21 213 5 19 226 2 14 234
% 6,4% 8,4% 85,2% 2,0% 7,6% 90,4% ,8% 5,6% 93,6%

POLOG
a.v. 12 206 12 3 214 13 5 210 15
% 5,2% 89,6% 5,2% 1,3% 93,0% 5,7% 2,2% 91,3% 6,5%

SKOPJE
a.v. 23 209 18 3 220 27 6 217 27
% 9,2% 83,6% 7,2% 1,2% 88,0% 10,8% 2,4% 86,8% 10,8%

SOUTHEAST
a.v. 8 232 10 0 236 14 5 230 15
% 3,2% 92,8% 4,0% ,0% 94,4% 5,6% 2,0% 92,0% 6,0%

SOUTHWEST
a.v. 4 219 27 5 218 27 0 222 28
% 1,6% 87,6% 10,8% 2,0% 87,2% 10,8% 0,0% 88,8% 11,2%

VARDAR
a.v. 5 197 48 2 188 60 4 187 59
% 2,0% 78,8% 19,2% 0,8% 75,2% 24,0% 1,6% 74,8% 23,6%

Total
a.v. 98 1554 328 21 1592 367 35 1567 378
% 4,9% 78,5% 16,6% 1,1% 80,4% 18,5% 1,8% 79,1% 19,1%
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PART TWO

EIS INDICATORS IN MACEDONIA
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5. EIS 2008-2010 - INDICATORS

Introduction
The European Innovation Scoreboard (EIS) has been published annually since 2001 to track

and benchmark the relative innovation performance of EU27 Member States. From the EIS

2008 onwards the methodology has been revised and the number of dimensions increased to 7

and grouped into 3 main blocks covering enablers, firm activities and outputs (Figure 1).

These dimensions bring together a set of related indicators to give a balanced assessment of

the innovation performance in that dimension. The blocks and dimensions have been designed

to accommodate the diversity of different innovation processes and models that occur in

different national contexts. The EIS uses the most recent statistics from Eurostat and other

internationally recognised sources as available at the time of analysis. International sources

have been used wherever possible in order to improve comparability between countries. Also

significant number of data is acquired from nationally realized Community Innovation

Surveys.

Regarding the Republic of Macedonia some of the indicators have been calculated by

estimation of information from the survey. However, it is difficult to consider information

which relates to only a portion of the respondents. There is the risk of losing the accuracy and

reliability of the information, as well as the validity of the indicators, which are constructed

through the use of such information. The numbering of the proposed indicators is the same as

the official EIS.

In order to have as much reliable data per indicator as possible, the roles of a stakeholder are

defined.

Stakeholders are institutions that provided support in:

- data collection

- clarification of important issues

- data analysis

- the providing of valuable information related to a topic

- data validation.
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5.1 Enablers
Enablers capture innovation drivers that are external to the firm, which may include highly

skilled human resources, innovative financing options, and elements relating to public support

of innovation.

5.1.1 Human Resources
This dimension considers the abilities of high-skilled and educated people as key inputs for

innovation. It should correspond closely to the EIS 2007 “innovation drivers” dimension.

Human resources were considered a key condition for innovation.. The following indicators

are included:

1.1.1 S&E and SSH Graduates per 1000 Population Aged 20-29

Numerator: Number of S&E (science and engineering) and SSH (social sciences and

humanities) graduates at first stage of tertiary education (ISCED 5).

S&E Graduates: All first-stage of tertiary education graduates (ISCED classes 5a and 5b) in

life sciences (ISC42), physical sciences (ISC44), mathematics and statistics (ISC46),

computing (ISC48), engineering and engineering trades (ISC52), manufacturing and

processing (ISC54), and architecture and building (ISC58).

SSH Graduates: All first-stage of tertiary education graduates (ISCED classes 5a and 5b) in

the arts (ISC21), humanities (ISC22), social and behavioral sciences (ISC 31), journalism and

information (ISC32), business and administration (ISC34) and law (ISC38).

Denominator: The reference population includes all age classifications between 20 and 29

years of age.

Rationale: The indicator is a measure of the supply of new first-stage tertiary graduates with

training in Science & Engineering (S&E) and Social Sciences & Humanities (SSH). Due to

problems of comparability for educational qualifications across countries, this indicator uses

broad educational categories. A broad coverage can be an advantage, since graduates of

one-year programs are of value to incremental innovation in the manufacturing and service

sectors. The indicator is extended, as compared to EIS 2007, by considering SSH graduates

highly relevant for services (activities), following a recommendation from one of the

workshop participants. By broadening the definition of human resources in innovation, it is
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possible to establish links not only to technological innovation but also to non-technological

innovation, thus better capturing services innovation.

The indicator has been limited to ISCED 5, only following the introduction of indicator 1.1.2

on doctorate graduates.

Data source: Eurostat

The International Standard Classification of Education (ISCED) was designed by UNESCO

to serve as an instrument suitable for assembling, compiling and presenting statistics on

education, both within individual countries and internationally.

It presents standard concepts, definitions and classifications. ISCED covers all organized and

sustained learning opportunities for children, youth and adults, including those with special

needs education, irrespective of the institution, the entity providing the education, or the form

in which these learning opportunites are delivered.

Stakeholders:

- Ministry of Science and Education

- State Statistical Office

Note:

In Macedonia, instead of using the term “engineering,” the terms “technology” and “technical

science” are used.

Results:

S&E and SSH graduates per 1000 population aged 20-29

YEAR 2008 2007 2006

Republic of Macedonia* 27,6 21,4 16,7

*) Source: Eurostat

1.1.2 S&E and SSH Doctorate Graduates per 1000 Population Aged 25-34

Numerator: Number of S&E (science and engineering) and SSH (social sciences and

humanities) graduates at second stage of tertiary education (ISCED 6).

S&E Graduates: All second-stage of tertiary education graduates (ISCED class 6) in life

sciences (ISC42), physical sciences (ISC44), mathematics and statistics (ISC46), computing
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(ISC48), engineering and engineering trades (ISC52), manufacturing and processing (ISC54),

and architecture and building (ISC58).

SSH Graduates: All second-stage of tertiary education graduates (ISCED class 6) in arts

(ISC21), humanities (ISC22), social and behavioral science (ISC 31), journalism and

information (ISC32), business and administration (ISC34), and law (ISC38).

Denominator: The reference population includes all age classes between 25 and 34 years of

age.

Rationale: The indicator is a measure of the supply of new second-stage tertiary graduates

with training in Science & Engineering (S&E) and Social Sciences & Humanities (SSH). For

most countries ISCED 6 captures PhD graduates only, with the exception of Finland, Portugal

and Sweden, where they include non-PhD degrees that lead to an award of advanced research

qualification.

Data source: Eurostat

Definitions: This population is defined according to ESA 1995.

The European System of National and Regional Accounts (ESA 1995) is a harmonized

methodology, and this methodology is characterized by a precision and accuracy in the

concepts, definitions, classifications and accounting rules which must be applied in order to

arrive at a consistent, reliable and comparable quantitative description of the economies of the

member states.

Total Population: On a given date, the total population of a country consists of all persons,

national or foreign, who are permanently settled in the economic territory of the country, even

if they are temporarily absent from it. In some cases, an annual average of head counts will

provide an appropriate basis for estimating national variables or a number that may be used as

a denominator in comparisons.

The total population of a country includes:

a) nationals settled in the country;

b) national civilians who are staying abroad for a period of less than one year (frontier

workers, seasonal workers, tourists, patients, etc.);

c) foreign civilians settled in the country for a period of one year or more (including the

personnel of the institutions of the European communities and of international civilian

organizations located within the geographic territory of the country);
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d) Foreign military personnel working with international military organizations located

within the geographic territory of the country;

e) Foreign technical assistance personnel on long-term assignments who work in the

country and are deemed to be employed by their host government on behalf of the

government, or international organization, which is actually financing their work.

By convention, the total population also includes the following, irrespective of the length of

their stay outside the country:

1.1.1 National students however long they study abroad;

2.1.1 Members of the country’s armed forces stationed in the rest of the world;

3.1.1 Nationals who are on the staff of national scientific organizations established

outside the geographic territory of the country;

4.1.1 Nationals who are on the staff of diplomatic missions abroad;

5.1.1 Nationals who are members of the crews of fishing boats, other ships, aircraft and

floating platforms operating partly or wholly outside the economic territory.

Stakeholders:

- Ministry of Education and Science

- State Statistical Office

Results:

S&E and SSH doctorate graduates per 1000 population aged 25-34

YEAR 2008 2007 2006

Republic of

Macedonia*
0,3 0,3 0,3

*) Source: Eurostat

1.1.3 Population with Tertiary Education per 100 Population Aged 25-64

Numerator: Number of persons in age class with some form of post-secondary education

(ISCED 5 and 6).
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Denominator: The reference population includes all age classes between 25 and 64 years of

age.

Rationale: This is a general indicator of the supply of advanced skills. It is not limited to

science and technical fields because the adoption of innovations in many areas, particular in

the service sectors, depends on a wide range of skills. Furthermore, it includes the entire

working age population, because future economic growth could require drawing on the

non-active fraction of the population. However, international comparisons of education levels

are difficult, due to large discrepancies in educational systems, access, and the level of

attainment that is required to receive a tertiary degree.

Data source: Eurostat

Stakeholders:

- Ministry of Education and Science

- State and private universities

- State Statistical Office

Results:

Population with tertiary education per 100 population aged 25-64

YEAR 2008 2007 2006

Republic of

Macedonia*
14,8 13,4 14,2

*) Source: Eurostat

1.1.4 Participation in Life-Long Learning per 100 Population Aged 25 - 64

Definition: Life-long learning is defined as participation in any type of education or training

course during the four weeks prior to the survey.

It includes initial education, further education, training within the company, seminars,

apprenticeship, on-the-job training, distance learning, evening classes, self-learning etc.

It also includes courses for general interest such as language, data processing, management,

art, culture and health courses.

Numerator: Number of persons involved in life-long learning.
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Denominator: The reference population includes all age classes between 25 and 64 years of

age.

Stakeholders:

- Ministry for Science and Education

- State Statistical Office

- Central Registry Office

Rationale: A central characteristic of a knowledge economy is continual technical

development and innovation. Individuals need to continually learn new ideas and skills or to

participate in life-long learning. All types of learning are valuable, since it prepares people for

“learning to learn.” The ability to learn can then be applied to new tasks with social and

economic benefits.

Data Source: Eurostat

Results:

Year 2008 2007 2006

Participation in life-long

learning per 100

population aged 25 to 64

2,5 2,8 2,3

*) Source: Eurostat

1.1.5 Youth Education Attainment Level (% of population aged 20-24 having

completed at least upper secondary education)

Definitions:

ISCED 3   Upper secondary level of education (3A, 3B, 3C).

In most countries this is the last level of secondary education.

There is a huge discrepancy between requirements for ISCED 3 programs in different EU

countries.

(Between 2 and 5 years of age)

ISCED 3A - Program on level 3, designed to obtain direct access to ISCED 5A.

ISCED 3B - Program on level 3, designed to obtain direct access to ISCED 5B.

ISCED 3C - Program on level 3, designed to obtain direct access to ISCED 5A or 5B
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Numerator: The youth education attainment level is defined as the percentage of young

people 20-24 year of age having attained at least the upper secondary education level, i.e. with

an education level of ISCED 3a, 3b or 3c at a minimum (numerator).

Denominator: The reference population includes all age classes between 20 and 24 years of

age.

Stakeholders:

- Ministry for Science and Education

- State Statistical Office

Note:

The indicator measures the qualification level of the population, 20- 24 years of age, in terms

of their formal education degrees. So far, it provides a measure for the “supply” of human

capital of that age group and for the output of education systems in terms of graduates. A

study for OECD countries suggests a positive link between education and economic growth.

According to this study, on average, an additional year of school attainment is estimated to

increase economic growth by around 5% immediately and by a further 2.5% in the long run

(De la Fuente and Ciccone, “Human Capital in a Global and Knowledge-Based Economy”,

Final report for DG Employment and Social Affairs, 2002). Completion of upper secondary

education is generally considered to be the minimum level required for successful

participation in a knowledge-based society. It is increasingly important, not just for successful

entry into the labor market, but also to allow students access to learning and training

opportunities offered by higher education. School attainment is a primary determinant of

individual income and labor market status. Persons who have completed at least upper

secondary education have access to jobs with higher salaries and better working conditions.

Based on the new law for education that was adopted in 2007 and became effective in 2008,

secondary education is obligatory. A discrepancy in the data could be noticed in the future.

Elementary and secondary education is under the jurisdiction of municipality authorities.

Rationale: The indicator measures the qualification level of the population, 20-24 years of

age, in terms of formal educational degrees. It provides a measurement of the “supply” of

human capital in that age group and for the output of education systems in terms of graduates.

Completion of upper secondary education is generally considered to be the minimum level

required for successful participation in a knowledge-based society and is positively linked

with economic growth.
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Data source: Eurostat

Results:

Year Youth education attainment level*

2006 71,20%
2007 73,50%
2008 73,60%

*) Source: Eurostat

5.2.2 Finance and Support
R&D and innovation are key elements in a knowledge-based society. Reliable and comparable

statistics and indicators to monitor this area are of crucial importance.

The Frascati Manual makes an effort to strengthen various methodological recommendations

and guidelines, in particular for improving R&D statistics in the services sector and collecting

more detailed data on human resources for R&D.

The Frascati Manual deals exclusively with the measurement of human and financial

resources devoted to research and experimental development (R&D), often referred to as

R&D “input” data.

Although the manual is a technical document, it represents a huge effort on the part of OECD

to increase understanding regarding the role of science and technology in the analysis of

national systems of innovation. Furthermore, it provides internationally accepted definitions

for R&D and the classification of its component activities.

1.2.1 Public R&D Expenditures  (% of GDP)

Definitions: Public R&D expenditures are those that the government spends in the country

for R&D in governmental and high education sectors. Costs should be shown in the national

currency and at current prices.

R&D includes creative work undertaken on a systematic basis in order to increase the stock of

knowledge (including knowledge of man, culture and society) and the use of this stock of

knowledge to devise new applications.

Numerator: All R&D expenditures in the governmental sector, as well as those in the higher

education sector
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Denominator: Gross Domestic Products, as defined in ESA 1995, shown in national currency

and at current prices

Stakeholders:

- High Education Institutions and MANU (Macedonian Academy for Science and Arts)

- State Statistical Office

- Ministry of Economy

- Ministry of Education and Science

- National Bank of Macedonia

Note:

R&D expenditures represent a key driver for economic growth in a knowledge-based society.

As such, trends in R&D expenditures represent key indicators of future competitiveness and

wellness for a country.

Recognizing the importance of R&D, the European Commission set targets for all EU

member countries to increase R&D budgets to 3% of GDP through 2010, and two-thirds of

this budget should come from the business enterprise sector.

It is important to note that, a few months ago, the Macedonian government announced a

public call for financing of R&D projects in all higher education institutions.

Results:

R&D costs as percentage of GDP

Costs 2004 2005 2006 2007

Funds from the state budget/

GDP for science and research*
0,23 0,21 0.18 0.14

*) Source: Ministry for Science and Education “R&D policies and expenditures”

1.2.2 Venture Capital (% of GDP)

Definitions:

Venture Capital Investment: Private equity raised for investment in companies. Management

buyouts, management buyins, and venture purchase of quoted shares are excluded.
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Data are broken down into investment stages:

Early Stage: Includes seed and start-up capital, and the expansion and replacement stage

(which includes expansion and replacement capital).

Seed Money: Financing provided to research, assess and develop initial concepts before a

business has reached the start-up phase.

Start-Up Capital: Financing provided for product development and initial marketing,

manufacturing and sales.

Expansion Financing: Financing provided for the growth and expansion of a company which

is breaking even or trading profitably. Capital may be used to finance increased production

capacity, market or product development, and/or provide additional working capital. It

includes bridge financing for the transition from being a private company to a publicly-owned

company, as well as rescue/turnaround financing.

Replacement Capital: The purchase of existing shares of a company from another private

equity investment organization, or from another shareholder or shareholders. It includes

refinancing of bank debt.

Nominator: Investment in venture capital, in local currency and at current prices.

Denominator: Gross domestic product as defined in ESA 1995.

Stakeholders:

- Ministry of Economy

- Ministry of Finance

- Chambers of Commerce

- National Bank of Macedonia

Rationale: The amount of venture capital is a proxy for the relative dynamism of new

business creation. Particularly for enterprises using or developing new (risky) technologies,

venture capital is often the only available means of financing their expanding business. By

broadening the definition, from early-stage VC only (EIS 2007) to early-stage and expansion

and replacement VC, the indicator will give a better picture of the capacity of the domestic

VC industry and will also decrease volatility.
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Comment: Venture capital is a highly volatile indicator. Therefore, two-year averages should

be used to reduce volatility rates. Also, an indicator of private credit is included to capture

national contexts where such credit is important for financing innovation (cf. indicator 1.2.3).

Data source: EVCA (European Venture Capital Association)/Eurostat

In Macedonia there are several equity funds, but in this moment it is not known the ammount

of invested capital in the companies.

Results:

Data for 2008

No. Name of the private equity fund Size of the private equity fund
(EUR)

1 Fisher ALPHA 1.030.000,00
2 Fisher DELTA 1.110.000,00
3 Fisher GAMA 1.450.000,00
4 Small Investment Fund 500.000,00
5 BAUART Kapital Investments Fund 500.000,00
6 Beta Invest Kapital 500.000,00
7 Euro Equity Invest Fond 30.750.000,00
8 Nova Investment 500.000,00
9 Potenca Global Invest 62.000.000,00
10 Privaten investiciski fond Finvest Prima 500.000,00
11 SEE Invest Fond 111.700.000,00
12 Taurus rastecki fond 61.500.000,00
13 Fisher OMEGA privaten investiciski fond 2.570.000,00
14 Fisher TETA 500.000,00
 TOTAL 275.110.000,00

*) Source: National Bank of Republic of Macedonia

Note:

Since the data is not available for Mavcedonia, this subindicator is not calculated.

1.2.3 Ratio of Credit to the Private Sector from Deposit-Taking Financial Institutions
Relative to GDP
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Numerator: Claims on the private sector by commercial banks and other financial

institutions that accept transferable deposits such as demand deposits (line 22d of IMF

International Financial Statistics).

Denominator: Gross domestic product (line 99b of IMF International Financial Statistics).

Rationale: Following FORA’s Innovation Monitor (FORA, 2007), the availability of private

credit is used as an indicator of the supply of start-up capital. This indicator is the most

reliable available indicator of financing for innovation, other than venture capital. Given the

importance of finance as an enabler for innovation, it is included in the EIS 2008. A study by

Lederman and Maloney (2003) also shows that deeper capital markets, as measured by the

availability of private credit, facilitate R&D investments.

Data Source: IMF, International Financial Statistics

Stakeholders:

- National Bank of Macedonia

- Ministry of Finance

Results:

Ratio of credit to the private sector from deposit-taking financial institutions relative to
GDP

2006 2007 2008 2009 2010
(01.01-30.06)

Credits of enterprises (million
denars) 49.969 68.881 93.292 91.292 94.234

Participation of the credits of
enterprises in GDP 16,07% 19,44% 23,41% 22,45% 22,27%

GDP (million denars) 310.915 354.322 398.491 406.651 423.080

1.2.4 Broadband Access by Firms (% of firms)

Definition: Broadband lines, based on OECD, are defined as those with a capacity equal to or

higher than 256 Kbit/s.

Numerator: Number of enterprises (excluding the financial sector) with 10 or more

employees with broadband access.
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Denominator: Total number of enterprises (excluding the financial sector) with 10 or more

employees.

Stakeholders:

- State Statistical Office

- Agency for Electronic Communication

- MASIT (Macedonian Assotiation for Information Technologies)

Note:

The development of electronic communication networks and services, and especially, fast

internet, is a basic technological platform for an information-based society.

These technologies connect customers, businesses and government and speed-up social

interactions.

Today, several technologies exist that allow fast internet, including: DSL, cable modems,

lease lines, satellite internet, and quite new technologies such as VDSL, mobile broadband

and WiMAX.

Rationale: Realizing Europe's full e-potential depends on creating the conditions for

electronic commerce and allowing the internet to flourish. This indicator captures the relative

use of this e-potential by the number of enterprises that have access to broadband.

Comment: The preferred indicator would also capture mobile broadband access, but such

data are not yet available.

Data source: Eurostat

Results:

Broadband access by firms (% of firms)**

Year
Broadband

access by firms

Total Broadband

connections

Total number

of firms
% of firms

2006* 5.844 36.485 94.112 6%

2007 15.424 99.106 98.270 16%

2008 29.752 180.610 101.323 29%

* Not reliable data for broadband access by firms, interpolated according to the data for 2007 and 2008
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**) Source: MASIT - IT Chamber of Commerce

5.2 Firms Activities
Firm activities capture innovation efforts at the firm level. The following indicators will be

included.

5.2.1 Firm Investments
This dimension will replace the “knowledge creation” dimension of the EIS 2007 and focuses

on the relative size and distribution between sectors of performance of countries’ R&D

expenditures. R&D performance depends on the industrial structure and firms’ size

distribution, which is why it may be criticised as having a high tech bias. However, this bias

should be balanced out by the non-technological innovation dimension.

2.1.1 Business R&D Expenditures (% of GDP)

Definition: According to the Frascati manual, the following entities are included in the

business R&D sector:

All firms, organizations and institutions whose primary activities are either products for

market or services (excluding higher education) which are sold at fair-market price. Also

belonging to this category are all private non-profit organizations which serve the previous.

Numerator: All R&D expenditures in the business sector according to Frascati manual

definitions, in national currency and at current prices.

Denominator: Gross Domestic Product, as defined in ESA 1995 in national currency and at

current prices.

Stakeholders:

- Chambers of Commerce

- State Statistical Office

- Ministry of Economy

Note:

The term R&D covers three activities: basic research, applied research and experimental

development;
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Basic Research: Experimental or theoretical work undertaken primarily to acquire new

knowledge of the underlying reasons behind phenomena and observable facts, without any

particular application or use in view.

Applied Research: Also original investigation undertaken in order to acquire new knowledge.

However, it is directed primarily towards a specific practical aim or objective.

Experimental Development: Systematic work – drawing on existing knowledge gained from

research and/or practical experience – which is directed at producing new materials, products

or devices, at installing new processes, systems or services, or at substantially improving

those which have already been produced or installed. R&D covers both formal R&D (in R&D

units) and informal or occasional R&D (in other units). (See definition: Frascati manual –

chapter 2).

Rationale: The indicator captures the formal creation of new knowledge within firms. It is

particularly important in the science-based sector (pharmaceuticals, chemicals and some areas

of electronics) where most new knowledge is created in or near R&D laboratories.

It is necessary to conduct a detail overview of the Frascati manual in order to have a uniform

agreement among EU member countries regarding the definition of R&D and surveys related

to R&D.

Data source: Eurostat

Results:

R&D costs as percentage of GDP

Kind of costs 2006 2007

Participation of the

business sector/ GDP*
0.03 0.04

*) Source: Ministry for Science and Education “R&D policies and expenditures”

2.1.2 IT Expenditures (% of GDP)
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Definition: Total expenditures on IT; capture hardware, software and other services. The data

cover the total market, including expenditures from the public and private sectors (enterprises,

as well as those of individuals and households).

Numerator: Total expenditures on IT in national currency and at current prices.

Denominator: Gross Domestic Product, as defined in ESA 1995 in national currency and at

current prices.

Stakeholders:

- Ministry of Economy

- Ministry of Finance

- MASIT (Macedonian Association of Information Technology)

- State Statistical Office

Rationale: IT is a fundamental feature of knowledge-based economies and the driver of

current and future productivity improvements. An indicator of IT investment is crucial for

capturing innovation in knowledge-based economies, particularly due to the diffusion of new

IT equipment, services and software. One disadvantage of this indicator is that it is ultimately

obtained from private sources, with a lack of good information on the reliability of the data.

Another disadvantage is that a portion of the expenditures are for final consumption and may

have few productivity or innovation benefits.

Comment: The EIS 2007 indicator captured all ICT expenditures, thus capturing both IT and

communications expenditures. The communications component is no longer included, as

these expenditures appear to capture carrier services not related to innovation, particularly in

several of the new member states 15.

Data source: EITO/Eurostat

Results:

Year Total spending in Million USD % from GDP

2007 163,63 2,2%

2008 159,05 0,9%

2009 164,48 1,9%
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2.1.3 Non-R&D Innovation Expenditures (% of Total Turnover)

Numerator: Sum of total innovation expenditure for enterprises, in national currency and at

current prices, excluding intramural and extramural R&D expenditures. (Community

Innovation Survey: CIS-4 question 5.2, sum of variables RMACX and ROEKX)

Denominator: Total turnover for all enterprises (both innovators and non-innovators), in

national currency and at current prices. (Community Innovation Survey: CIS-4 question 11.1,

variable TURN04)

Rationale: This indicator measures non-R&D innovation expenditures 16 as a percentage of

total turnover.

Several of the components of innovation expenditure, such as investment in equipment and

machinery and the acquisition of patents and licenses, measure the diffusion of new

production technology and ideas. Compared to the EIS 2007, the indicator no longer captures

intramural and extramural R&D expenditures, and thus no longer overlaps with the indicator

on business R&D expenditures.

Data source: Eurostat (Community Innovation Survey)

Results *:

• Numerator 77.131.804

• Denominator 8.523.977.840

• Indicator 0,9

*data refer to the sample

5.2.2 Linkages & Entrepreneurship
Entrepreneurship, and the networks and linkage between actors, have been considered to be a

key concepts in innovation . It is widely accepted the importance of coperation, not only at the

national level but also at the international level, reflecting the diffusion of innovation among

86
EIS, European Innovation Scoreboard in the Republic of Macedonia 2010



actors. Indicators of scientific publications and co-patents are indicative of levels of

cooperation. The following indicators are included in this group.

2.2.1 SMEs Innovating In-House (% of SMEs)

Definitions:

Innovative firms are those firms which have introduced new products or processes either

in-house or in combination with other firms.

This indicator does not include new products or processes developed by other firms.

The size of the firms is defined by several criteria: number of employees, total turnover, and

total revenue. The most-often applied classification is based on the number of employees;

micro firms have up to 10 employees, small firms have up to 50 employees, medium firms are

between 50 and 250 employees, and large ones have more than 250 employees.

Numerator: Sum of SMEs with in-house innovation activities.

Denominator: Total number of SMEs.

Stakeholders:

- Ministry of Economy

- Chambers of Commerce

- State Statistical Office

- Central Registry Office

Rationale: This indicator measures the degree to which SMEs – those that have introduced

any new or significantly improved products or production processes during the three-year

period – have innovated in-house.

The indicator is limited to SMEs because almost all large firms innovate.

Data are taken from CIS4 questions 2.2 and 3.2, i.e. whose SMEs which are either:

- A product innovator who, to the question “Who developed these product innovations,”

answered yes to at least one of the following categories of CIS4 question 2.2: “Mainly

your enterprise or enterprise group” or “Your enterprise together with other enterprises

or institutions.”

- A process innovator who, to the question “Who developed these process innovations,”

answered yes to at least one of the following categories of CIS4 question 3.2: “Mainly
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your enterprise or enterprise group” or “Your enterprise together with other enterprises

or institutions.”

Data source: Eurostat (Community Innovation Survey)

Results*:

• Numerator 188

• Denominator 1670

• Indicator 11,3

*data refer to the sample

2.2.2 Innovative SMEs Cooperating with Others (% of all SMEs)

Definition: Firms with cooperation activities are those that had any cooperation agreements

for innovation activities with other enterprises or institutions within the three year period

(i.e. those SMEs who replied Yes to CIS-4 question 6.2)

Numerator: All SMEs with innovation cooperation activities.

Denominator: Total number of SMEs (both innovators and non-innovators).

Rationale: This indicator measures the degree to which SMEs are involved in innovation

cooperation. Complex innovations, in particular in ICT, often depend on the ability to draw on

diverse sources of information and knowledge, or to collaborate on the development of an

innovation. This indicator measures the flow of knowledge between public research

institutions and firms, and also between firms and other firms.

The indicator is limited to SMEs because almost all large firms are involved in innovation

cooperation.

Stakeholders:

- Ministry of Economy

- State Statistical Office

- Central Registry Office

Data Source: Eurostat (Community Innovation Survey)

Results*:

• Numerator 160
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• Denominator 1670

• Indicator 9,6

*data refer to the sample

2.2.3 Firm Renewal (SMEs Entries and Exits as a % of all SMEs)

Definition: The indicator is defined as the sum of the number of births of enterprises and the

number of deaths of enterprises divided by the number of all firms. Only firms with at least 5

employees and who are active in NACE classes C, D, E, G51, I, J and K are included.

Numerator: A birth amounts to the creation of a combination of production factors, with the

restriction that no other enterprises are involved in the event. Births do not include entries into

the population due to mergers, break-ups, split-offs or the restructuring of a set of enterprises.

It does not include entries into a sub-population resulting only from a change of activity.

A birth occurs when an enterprise starts from scratch and actually starts activity. An enterprise

creation can be considered an enterprise birth if new production factors, in particular new

jobs, are created. If a dormant unit is reactivated within two years, this event is not considered

a birth.

A death amounts to the dissolution of a combination of production factors, with the restriction

that no other enterprises are involved in the event.

Deaths do not include exits from the population due to mergers, take-overs, break-ups or the

restructuring of a set of enterprises. It does not include exits from a sub-population resulting

only from a change of activity. An enterprise is included in the count of deaths only if it is not

reactivated within two years. Equally, a reactivation within two years is not counted as a birth.

Denominator: Total number of SMEs.

Comment: Following comments from the EIS methodology, only firms with at least 5

employees and who are active in NACE classes C, D, E, G51, I, J and K are included “in

order to avoid measuring firm turbulence in retail trade, restaurants, construction services and

other sectors that are predominantly based on non-innovation competition.”

Rationale: An important aspect of this dimension is the existence of new firms in an

economy, which may signal an innovative environment; an environment where enterprise

births (creation) take place in parallel with enterprises deaths (discontinuation) and survival,
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reflecting what is known as “creative destruction.” According to a recent Eurostat report

(Eurostat, 2008) on enterprise birth, survival and death, which was based on data from 15

member states in 2005, enterprises born in 2005 represented about 10% of all active

enterprises. Employment in newly born enterprises tended to offset employment losses caused

by enterprise deaths. As for the surviving firms, those that did survive employed more persons

than the initial employment levels of all newly born enterprises in 2000 (PRO INNO /INNO

Metrics: Rethinking the European Innovation Scoreboard: A New Methodology for 2008-2010

21). These statistics point to the relevance of new firms in the economy, even though there

were significant differences among member states and economic sectors.

Data source: Eurostat (business demography indicators presented by size class).

Stakeholders:

- Ministry of Economy

- State Statistical Office

- Central Registry Office

Results:

SMEs entries and exits as a % of all SMEs

Year Firm renewal
(SMEs entries and exits as a % of all SMEs)

2006 4,22%

2007 5,30%

2008 4,81%

*) Source: Central Regitry of the Republic of Macedonia

2.2.4 Scientific Public-Private Co-Publications per Million Population

Numerator: Number of public-private co-authored publications.

“Public-private co-publications” are defined as all research-related papers (document types

include research articles, research reviews, notes and letters) published in the Web of Science

database. These co-publications have been allocated to one or more countries, according to

the geographic location of the business enterprise (or enterprises) that is listed in the author’s

affiliate address(es); as a result, the geographic location of the public sector research

partner(s) in those addresses is not relevant. Each co-publication is counted as one publication
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for each country, irrespective of the number of co-authors and (parent) organizations listed in

the author’s affiliate address (es).

Denominator: Total population, as defined in the European System of Accounts (ESA1995).

Rationale: This indicator captures public-private research linkages and active collaboration

activities between business sector researchers and public sector researchers that result in

academic publications.

Comment: Data reflect two-year averages. The quantity of public-private co-publications is

highly skewed across countries, and this indicator has no predetermined maximum value: a

square root transformation will therefore be used to reduce the volatility and skewed

distribution of scores on this indicator.

Data source: Thomson Reuters/CWTS Web of Science database.

Stakeholders:

- Ministry of Education and Science

- National and University Library

Results:

The data was not provided by respective Macedonian institutions. This information is also not

available on the EUROSTAT database. Also, Macedonia does not have access to the Web of

Science database. The closest approximation is the data available at World Bank statistics.

Scientific public-private co-publications per million population
2005 2006 2007 2008

Scientific and technical journal articles 43 42 58 ..

*) Source: World Bank

5.2.3 Throughputs

This dimension should capture some of the intermediate results from the innovation process.

The IPR indicators from the EIS 2007 “intellectual property” dimension could be included in

this dimension, including patents resulting from technological innovation and trademarks and

industrial designs that also result from non-technological and services innovation. Workshop

participants suggested that differences among sectors should be considered in the EIS. This

sectoral approach is captured by using both technological and non-technological throughput
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indicators, reflecting different types of innovation, innovation modes, and economic

specialization of countries. The following indicators will be included.

2.3.1 EPO Patents per Million Population

(EPO-European Patent Organization/Office)

The capacity of firms to develop new products will define their competitive advantage. One

indicator of the rate of new products is the number of applications for patents. This indicator

measures the number of patent applications in the European Patent Office.

Definition: A patent is a set of exclusive rights, given from the state to the innovator for a

given period of time, in exchange for his/her invention. Innovation can be loosely defined as a

useful process, machinery, part for machinery, material, or any other useful improvement. The

granting of the patent does not actually give the patent holder rights to use the novelty, but

rather gives the holder the right to restrict others from using, selling, enhancing or exporting

the novelty. As patent holders, they have the right to sell, license, or transfer the patent to

other parties or to simply cancel the patent altogether.

Patents are just one of the number of intellectual property rights, which fall into two broad

categories:

- Industrial Property: this chiefly consists of technical inventions, trademarks and

industrial designs;

- Copyright: this is mainly associated with literary, musical, artistic, photographic and

audiovisual works, including some software.

Numerator: Number of patents applied for at the EPO, by years of filling.

Denominator: Total population as defined in ESA 1995.

Stakeholders:

- Ministry of Economy

- State Office for Industrial Property

- State Statistical Office

Note:

Intellectual property is a basic asset for many companies, and represents one source of their

competitive advantage. The critical importance of intellectual property and innovation to the

increased productivity and economic growth is clearly recognized. Efficient systems relating

to property rights (simple but clear procedures, well defined laws, low costs for registering
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patents, etc.) help in creating a favorable environment for innovation, and inefficient systems

relating to intellectual property rights can be a significant barrier to innovation.

The Republic of Macedonia, according to the report for competitiveness of World Economic

Forum, is ranked 116th out of 131 countries in the protection of intellectual property rights.

The innovative capacity of the country is estimated according to the criteria for

competitiveness, and Macedonia is in 84th place out of 131 ranked countries.

Patent data has particular strengths and weaknesses as a technology indicator. Problems

naturally arise when information that patent offices, initially collected for administrative

purposes, is subsequently used to investigate technological activity.

Patent system strengths lie in:

- the availability of data from patent offices in most countries across the world, usually

including data that dates back a very long time;

- the detailed information available about the type of technology, the inventor, relevant

markets, and so on;

- the wide range of computerized databases developed by institutions and commercial

entities, which help facilitate access and data manipulation.

Patent system weaknesses are linked to:

- institutional factors, including aspects of patent law and procedures, which may vary

from one country or institution to another;

- the particular role of patenting in the complex process of invention and innovation, and

its role in firms’ strategies

- differences in patenting behavior across sectors, patent institutions, markets, types of

inventors and types of firms.

Data Source: Eurostat

Results:

Year EPO patents per million population*

2007 257.73

2008 214.78

*) Source: Industrial Property Protection Office of the Republic of Macedonia
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2.3.2 Community Trademarks per Million Population

Definition:

A trademark is a distinctive sign, which identifies certain goods or services as those produced

or provided by a specific person or enterprise.

New community trademarks represent a name, symbol, or device which is used in trade with

goods that have the aim of being distinguished from other goods on the market.

According to Macedonian law, the trademark should be accompanied by a protective “sign,

which may be graphically shown and is used to differentiate from other goods or services on

the market”.

According to the state office for industrial property “with the trademark signs which are

appropriate for differentiation are protected, and these include: words, letters, numbers,

drawings, pictures, combinations of colors, three-dimensional forms, including forms of

goods and their packaging.”

Numerator: Number of new community trademarks.

Denominator: Total population as defined in the European System of Accounts (ESA 1995).

Stakeholders:

- Ministry of Economy

- State Office of Industrial Property

- State Statistical Office

Note:

By the revised EU methodology for innovation, published in May 2005, the number of new

community trademarks and the number of new industrial designs are taken into consideration

when the composite innovation index is calculated. There are differences between applying

for a registered trademark and the granting of registration for a trademark.

Rationale: “Trademarks are an important innovation indicator, especially for the service

sector” (Frietsch, 2005). The community trademark gives its proprietor a uniform right,

applicable in all member states of the European Union, on the strength of a single procedure,

which simplifies trademark policies at the European level. It fulfills the three essential

functions of a trademark at the European level: it identifies the origin of goods and services, it

guarantees consistent quality through evidence of the company's commitment vis-à-vis the

consumer, and it is a form of communication, as a basis for publicity and advertising. The

community trademark may be used as a manufacturer's mark, a mark for goods of a trading
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company, or a service mark. It may also take the form of a collective trademark: properly

applied, the regulation governing the use of the collective trademark guarantees the origin, the

nature, and the quality of goods and services by making them distinguishable, which is

beneficial to members of the association or body owning the trademark.

Note:

This is a rapidly increasing and highly skewed indicator, with no predetermined maximum

value: a square root transformation will be used to reduce the volatility and skewed

distribution of this indicator.

It is important to mention that with the new law for protection of the Cyrillic alphabet,

in a very short time a significant number of new community trademark registrations

will occur.

Data Source: OHIM (Office of Harmonization for the Internal Market)

Results:

Community trademarks per million population*
Year Domestic Foreign Total

2006 157,18 472,51 629,69

2007 135,70 342,18 477,88

2008 302,64 586,74 889,38

*) Source: State Statistical Office

2.3.3 Number of New Community Designs per Million Populations

Definition:

Design – according to the Office for Harmonization of Internal Markets of the EU (OHIM), as

the official body for registration of designs and trademarks within the EU – represents the

outward appearance of a product or part of it, resulting from the lines, contours, colors, shape,

texture, materials and/or ornamentation.

According to Macedonian Law, industrial design is defined as “new form of body, picture,

drawing, contour, composition of colors, texture and their combination, which can be
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transferred onto an industrial or craft product, or its part, for fulfilling the conditions of

novelty and peculiarity.

The design of the certain product could be a synonym for the brand, and may have monetary

value, treated as a fix asset.

Obviously, there are differences between design treatment in the United States and the EU.

While in the US, design is treated as patent and it is under the authority of the USPTО

(United States Patent and Trademark Office), in the EU it is not under the authority of the

EPO, but under the authority of OHIM.

Numerator: Number of new community designs .

Denominator: Total population as defined in the European System of Accounts (ESA 1995).

Rationale: A design is the outward appearance of a product or part of it resulting from the

lines, contours, colors, shape, texture, materials and/or its ornamentation.

A product can be any industrial or handicraft item, including packaging, graphic symbols and

typographic typefaces, but excluding computer programs. It also includes products that are

composed of multiple components, which may be disassembled and reassembled. Community

design protection is directly enforceable in each member state and it provides both the option

of an unregistered and a registered community design right for one area, encompassing all

member states.

Note:

This is a rapidly increasing and highly skewed indicator with no predetermined maximum

value: a square root transformation will be used to reduce the volatility and skewed

distribution of this indicator.

Stakeholders:

- Ministry of Economy

- State Office of Industrial Property

- State Statistical Office

Data Source: OHIM (Office of Harmonization for the Internal Market)

Results:

Number of new community designs per
million populations
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Year Domestic Foreign Total

2006 15.62 4.88 20.50

2007 16.60 1.46 18.06

2008 12.69 7.81 20.50

*) Source: Industrial Property Protection Office of the Republic of Macedonia

2.3.4 Technology Balance of Payments flows (receipts plus payments) (% of GDP)

Numerator: Royalty and license fees, receipts (BoP, current US$) plus royalty and license

fees, payments (BoP, current US$)

Denominator: GDP (current US$).

Rationale (OECD, Science, Technology and Industry Scoreboard 2007): Technology

receipts and payments constitute the main form of disembodied technology diffusion. Trade in

technology comprises four main categories:

- transfer of techniques (through patents and licenses, disclosure of know-how);

- transfer (sale, licensing, franchising) of designs, trademarks and patterns;

- services with a technical content, including technical and engineering studies, as well as

technical assistance;

- industrial R&D.

TBP payments capture disembodied technology acquisition, and TBP receipts capture

disembodied technology exports. We do not use the balance of receipts and payments, as this

will hide the underlying size of technology flows. For many catching-up countries,

technology imports are as important for improving the efficiency of production processes as

technology exports are to the “innovation leaders” as they commercialize their

close-to-the-frontier technological activities17.

Data Source: World Bank, World Development Indicators

Stakeholders:

- Ministry of Economy

- State Office of Industrial Property

- State Tax Office
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Results:

Technology balance of payments flows (receipts plus payments)
Year 2006 2007 2008
Macedonia, ,"Royalty and license fees,
payments (BoP, current US$)

8.665.872 19.319.106 24.890.350

Macedonia, "Royalty and license fees,
receipts (BoP, current US$)

2.664.613 4.642.698 5.837.465

GDP (current US$) 6.793.000.000 7.911.000.000 9.520.000.000
Technology Balance of Payments flows 0,17% 0,30% 0,32%

- *) Source: World Bank
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5.3 Outputs
Outputs capture the results of innovation, both through the relative prominence of innovating

firms and by several economic effects of innovation activities, and the results of innovation in

high-tech and knowledge-intensive industries. The following indicators will be included:

5.3.1 Innovators
In terms of types of innovators (technological, non-technological, organizational and

marketing), workshop participants suggested reflecting both embodied and disembodied

technologies, but with special care when using “perception based” indicators, which are

collected in the CIS (Community Innovation Survey). For this reason, these indicators

received a lower weight when compared to other indicators.

Furthermore, different types of innovators reflect different innovation modes and take into

account sector differences (both tangible and intangible outputs), a suggestion that was also

considered in the sub-dimension “throughputs” within the dimension “firms activities”.

3.1.1 Technological (product or process) Innovators (% of all SMEs)

Numerator: The number of SMEs who introduced a new product or a new process to one of

their markets.

Data are taken from CIS-4 questions 2.1 and 3.1, i.e. those SMEs which have either

introduced:

- A product innovation, i.e. have introduced either “new or significantly improved goods”

or “new or significantly improved services.”

- A process innovation, i.e. have introduced either “new or significantly improved

methods of manufacturing or producing goods or services,” “new or significantly

improved logistics, delivery or distribution methods for supplies, goods or services,” or

“new or significantly improved supporting activities for processes, such as maintenance

systems or operations in purchasing, accounting, or computing.”

Denominator: Total number of SMEs.

Rationale: Technological innovation, as measured by the introduction of new products

(goods or services) and processes, is key to innovation in manufacturing activities. Higher

shares of technological innovators should reflect a higher level of innovation activities.
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Data Source: Eurostat (Community Innovation Survey)

Results*:

• Numerator 655

• Denominator 1670

• Indicator 39,2

*data refer to the sample

3.1.2 Non-Technological (marketing or organizational) Innovators  (% of all SMEs)

Numerator: The number of SMEs who introduced a new marketing innovation and/or

organizational innovation to one of their markets.

Data are taken from CIS-4 question 10.1, i.e. those SMEs which have either introduced:

- A marketing innovation, i.e. have introduced either “’significant changes to the design

or packaging of a good or service” or “new or significantly changed sales or distribution

methods, such as internet sales, franchising, direct sales or distribution licenses.”

- An organizational innovation, i.e. have introduced either “new or significantly improved

knowledge management systems to better use or exchange information, knowledge and

skills within the enterprise,” “a major change to the organization of work within the

enterprise, such as changes in the management structure or integrating different

departments or activities” or “new or significant changes in relations with other firms or

public institutions, such as through alliances, partnerships, outsourcing or

subcontracting.”

Denominator: Total number of SMEs.

Rationale: The Community Innovation Survey mainly asks firms about their technical

innovation. Many firms, particularly in the service sectors, innovate through other

non-technological forms of innovation. Examples of these are marketing and organizational

innovations. This indicator tries to capture the extent that SMEs innovate through

non-technological innovation.

Data Source: Eurostat (Community Innovation Survey)

Stakeholders:

- Ministry of Economy
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- National Agency for SME

Results*:

• Numerator 514

• Denominator 1670

• Indicator 30,8

*data refer to the sample

3.1.3 Resource Efficiency Innovators

This indicator is captured by the following two sub-indicators, each contributing 50% of the

overall score for resource efficiency innovators:

3.1.3a Reduced Labor Costs Resulting from Process Innovations

Numerator: Sum of innovating firms who replied that their product or process innovation

had a highly important effect on reducing labor costs per unit of output (CIS-4 question 7.1,

variable ELBR).

Denominator: Total number of innovating firms.

Rationale: This indicator captures the cost savings from process innovation.

Comment: This indicator will be included jointly with indicator 3.1.3b, using a relative

weight of 50%.

Data Source: Eurostat (Community Innovation Survey)

Results*:

• Numerator 212

• Denominator 821

• Indicator 25,8

*data refer to the sample
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3.1.3b Reduced Use of Materials and Energy Resulting from Process Innovations

Numerator: Sum of innovating firms who replied that their product or process innovation

had a highly important effect on reducing materials and energy per unit of output (CIS-4

question 7.1, variable EMAT).

Denominator: Total number of innovating firms.

Rationale: This indicator captures the energy savings from process innovation and is thus a

partial proxy for eco-innovation.

Note:

This indicator will be included jointly with indicator 3.1.3a, using a relative weight of 50%.

Data source: Eurostat (Community Innovation Survey)

Results*:

• Numerator 231

• Denominator 821

• Indicator 28,1

*data refer to the sample

5.3.2 Economic Effects
Innovation is at the heart of policies aimed at increasing competitiveness and productivity,

while also enabling continuous improvement in the standard of living in a globalized and very

competitive world. Innovation in business can lead to higher and sustainable profitability, or

the ability to beat competitors and provide higher value to customers. At the national

economy level, innovation can be shown to be a major factor in the growth of output and

productivity. It offers a way of meeting other challenges, including maintaining and

improving the environment, improving the quality of life through better healthcare and

transport systems, and improving a range of infrastructure elements that support economies

and societies.

This part of the survey should follow the general guidelines set out in the Oslo-Manual

(OECD 2005). This offers suggestions on the conduct of innovation surveys, including
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statistical procedures, and a review of the range of concepts that fall together under the

umbrella term “innovation.” These include:

- Product Innovation: Bringing to the market or into use by business, new and improved

products, including both tangible goods and the provision of services. The degree of

innovativeness is shown by the distinction between products that are simply new to a

particular business and those that are totally new to the market;

- Process Innovation: Significant changes in the way that goods or services are produced

or provided, again differentiating between processes new to a particular business or

those that are completely new to the industry;

- Categories of Investment: Includes R&D, capital goods, software acquisition, design

activity directed at implementing current innovations or directed at future product or

process changes;

- Management-Related Types of Innovation: which have sometimes been referred to as

soft or wider innovation, such as strategic changes to the organization of a business or

its functions, in order to achieve gains in competitiveness through efficiency or service

improvements.

It is also very important to be familiar with the Community Innovation Survey, and follow

Eurostat recommendations.

This dimension, economic effects, would correspond to the EIS 2007 “Applications”

dimension. A criticism of this dimension is that it focuses too much on high-tech performance

(Schibany et al., 2007). Here, one could better integrate the economic outputs of innovation,

e.g. level and/or growth in labor productivity, with several of the current EIS indicators. The

following indicators will be included:

3.2.1 Employment in Medium-High and High-Tech Manufacturing (% of total workforce)

Numerator: Number of employed persons in the medium-high and high-tech manufacturing

sectors. These include chemicals (NACE24), machinery (NACE29), office equipment

(NACE30), electrical equipment (NACE31), telecommunications and related equipment

(NACE32), precision instruments (NACE33), automobiles (NACE34), and aerospace and

other transport (NACE35).

Denominator: The total workforce includes all manufacturing and service sectors.

103
FINAL REPORT



Rationale: The share of employment in high technology manufacturing sectors is an indicator

of the manufacturing economy that is based on continual innovation through creative,

inventive activity. The use of total employment gives a better indicator than using the share of

manufacturing employment alone, since the latter will be affected by the hollowing out of

manufacturing in some countries.

Data source: Eurostat (High-tech industry and knowledge-intensive services:

Economic, Science & Technology and Employment statistics)

Stakeholders:

- State Statistical Office

- Central Registry Office

- State Employment Office

Results:

Employment in medium-high and high-tech manufacturing
(% of total workforce)*

Year Medium and Hi Tech Total % of total

2006 According to NACE 1 13.967 569.792 2%

2007 13.283 589.254 2%
2008 According to NACE 2 23.040 608.374 4%

*) Source: Eurostat;

3.2.2 Employment in Knowledge-Intensive Services (% of total workforce)

Numerator: Number of emplyed persons in the knowledge-intensive service sectors, which

include water transport (NACE 61), air transport (NACE 62), post and telecommunications

(NACE64), financial intermediation (NACE 65), insurance and pension funding (NACE 66),

activities auxiliary to financial intermediation (NACE 67), real estate activities (NACE 70),

renting of machinery and equipment (NACE 71), computer and related activities (NACE72),

research and development (NACE73), and other business activities (NACE 74).

Denominator: The total workforce includes all manufacturing and service sectors.
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Rationale: Knowledge-intensive services provide services directly to consumers, such as

telecommunications, and provide inputs to the innovative activities of other firms in all

sectors of the economy. The latter can increase productivity throughout the economy and

support the diffusion of a range of innovations, particularly those based on ICT. (PRO INNO

/INNO Metrics: Rethinking the European Innovation Scoreboard: A New Methodology for

2008-2010 26)

Data Source: Eurostat (High-tech industry and knowledge-intensive services:

Economic, Science & Technology and Employment statistics)

Stakeholders:

- State Statistical Office

- Central Registry Office

- State Employment Agency

Results:

Employment in knowledge-intensive services (% of total workforce)*

Year Knowledge-intensiv
e services Total % of

total

2006
According to NACE 1

9.428 569.792
1,65%

2007 8.137 589.254 1,38%

2008 According to NACE 2
28.659

608.369 4,7 %

*) Source: Eurostat

3.2.3 Exports of Medium and High-Technology Products as a Share of Total Exports

Numerator: Value of medium and high-tech exports, in national currency at current prices.

High-tech exports include exports of the following SITC Rev.3 products: 266, 267, 512, 513,

525, 533, 54, 553, 554, 562, 57, 58, 591, 593, 597, 598, 629, 653, 671, 672, 679, 71, 72, 731,

733, 737, 74, 751, 752, 759, 76, 77, 78, 79, 812, 87, 88 and 891 (cf. Hollanders, 2006).
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Denominator: Value of total exports, in national currency and at current prices.

Rationale: The indicator measures the technological competitiveness of the EU, i.e. the

ability to commercialize the results of research and development (R&D) and innovation in

international markets. It also reflects product specialization by country. In the modern

economy, creating, exploiting and commercializing new technologies is vital to the

competitiveness of countries. This is because medium and high-technology products are key

drivers for economic growth, productivity and welfare, and are generally a source of high

value-added and well-paid employment.

Data Source: Eurostat/UN Comtrade

Stakeholders:

- Ministry of Economy

- Customs Administration of the Republic of Macedonia

Results:

Exports of high technology products as a share of total
exports (NACE rev. 1.1)

YEAR 2006

Republic of Macedonia* 0,773

*) Source: Eurostat

Exports of high technology products as a share of total exports

(NACE rev.2)

YEAR 2007 2008
Republic of Macedonia 0,69 0,981

*) Source: Eurostat;

3.2.4 Exports of Knowledge-Intensive Services as a Share of Total Services Exports

Numerator: Exports of knowledge-intensive services (KIS) are measured by the sum of

credits in EBOPS (Extended Balance of Payments Services Classification) 207, 208, 211, 212,

218, 228, 229, 245, 253, 254, 260, 263, 272, 274, 278, 279, 280 and 284 (PRO INNO /INNO
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Metrics: Rethinking the European Innovation Scoreboard: A New Methodology for 2008-2010

27). Total KIS exports will be overestimated, as EBOPS 284 also covers activities in ISIC 90

sewage and refuse disposal, sanitation and similar activities, but it is expected that this

overestimation is quite small.

Denominator: Total services exports as measured by credits in EBOPS 200.

Rationale: The indicator measures the competitiveness of the knowledge-intensive services

sector. The indicator is comparable to indicator 3.2.3 on high-tech manufacturing export

performance. Knowledge-intensive services are defined as NACE classes 61-62 and 64-72.

These can be related to the above-mentioned EBOPS classes using the correspondence table

between NACE, ISIC and EBOPS, as provided in the UN Manual on Statistics of

International Trade in Services (UN, 2002) .

Data Source: Eurostat (Balance of Payments statistics)

Stakeholders:

- Ministry of Economy

- Customs Administration of the Republic of Macedonia

Results:

The data was not provided by respective Macedonian institutions. This information is

also not available on the EUROSTAT database.

3.2.5 Sales of New-To-Market Products (% of total turnover)

Numerator: Sum of total turnover of new or significantly improved products for all

enterprises. (Community Innovation Survey, CIS-4 question 2.3, variable TURNMAR).

Denominator: Total turnover for all enterprises (both innovators and non-innovators), in

national currency and at current prices. (Community Innovation Survey: CIS-4 question 11.1,

variable TURN09).

Rationale: This indicator measures the turnover of new or significantly improved products,

which are also new to the market, as a percentage of total turnover. The product must be new

to the firm, which in many cases will also include innovations that are world-firsts. The main
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disadvantage is that there is some ambiguity in what constitutes a ‘new to market’ innovation.

Smaller firms or firms from less developed countries could be more likely to include

innovations that have already been introduced onto the market elsewhere.

Data Source: Eurostat (Community Innovation Survey)

Results *:

• Numerator 366.790.756

• Denominator 8.523.977.840

• Indicator 4,3%

*data refer to the sample

3.2.6 Sales of New-To-Firm Products (% of total turnover)

Numerator: Sum of total turnover of new or significantly improved products to the firm but

not to the market for all enterprises. (Community Innovation Survey, CIS-4 question 2.3,

variable TURNIN)

Denominator: Total turnover for all enterprises (both innovators and non-innovators), in the

national currency and at current prices. (Community Innovation Survey: CIS-4 question 11.1,

variable TURN04)

Rationale: This indicator measures the turnover of new or significantly improved products to

the firm as a percentage of total turnover. These products are not new to the market. Sales of

new to the firm but not new to the market products are a proxy of the use or implementation

of elsewhere already-introduced products (or technologies). This indicator is thus a proxy for

the degree of diffusion of state-of the- art technologies.

Data Source: Eurostat (Community Innovation Survey)

Eurostat Metadata Note:

http://epp.eurostat.ec.europa.eu/cache/ITY_SDDS/EN/inn_cis4_sm1.htm

Results*:

• Numerator 479.873.081

• Denominator 8.523.977.840
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• Indicator 5,6%

*data refer to the sample
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6. THE INTERNATIONAL EIS BENCHMARKING ANALISYS

6.1 Methodological Considerations

6.1.2 Introduction
The benchmark structure analysis that follows has been constructed taking into account the

countries of the benchmark EIS officer. These are the following 34 states, including non-EU

members:

1) AT Austria

2) BE Belgium

3) BG Bulgaria

4) CH Switzerland

5) CY Cyprus

6) CZ Czech Republic

7) DE Germany

8) DK Denmark

9) EE Estonia

10) EL Greece

11) ES Spain

12) FI Finland

13) FR France

14) HR Croatia

15) HU Hungary

16) IE Ireland

17) IS Iceland

18) IT Italy

19) LT Lithuania

20) LU Luxembourg

21) LV Latvia

22) MK Macedonia

23) MT Malta

24) NL Netherlands

25) NO Norway

26) PL Poland

27) PT Portugal
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28) RO Romania

29) RS Serbia

30) SE Sweden

31) SI Slovenia

32) SK Slovakia

33) TR Turkey

34) UK United Kingdom

Macedonia was included among these countries.

The work that follows has been built by delivering, first, the analysis of a synthetic indicator

(SII), built taking into consideration the limitations and reliability of the current detection

system.

The summary indicator was constructed considering the indicators, enablers, and firm

investments and outputs, which are highlighted in the following paragraphs. A further detail,

always falling against the indicators of the higher level, is the analysis of basic indicators.

The analysis of basic indicators, and indicators of synthesis of the first level, was achieved

through an audit of the current status by arranging them along a timeline, with the analysis of

growth rates over the years.

As well in the base indicators analysis (as the histograms show), the state of the art of

indicators, calculated and normalized at one time, were built with scatter plots that measure

the dynamics of change in the indicators.

For each of the countries surveyed, the rate of change from year to year for all those

indicators for which there was data available has been considered. By comparing this

information with the level reached by the given indicator, it is possible to get useful

information about the convergence of innovation processes in the benchmark analysis.

Values above the horizontal line suggest a level of innovation performance above the

European average. Values for the trend to the right of the vertical line, however, are growing

at a rate higher than the average of the benchmark.

In this way, you can define 4 different zones, each of which outlines a different performance

profile of the country analyzed:
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Quadrant I: These are the countries who act in advance: they anticipate trends and showe

performance that is a level above the European average and the benchmark itself.

Quadrant II: Braked. The countries in this area are slowing down: although showing a high

level for the indicator, above the European average, the relative trend is below the average of

the benchmark and with small variations.

Quadrant III: In this area the countries are losing ground: both the level and the trend is up a

position behind the European average and the benchmark.

Quadrant IV: Countries in this area accelerated albeit from low levels, the high trend allows

them to converge to the European average.

The function of innovation scoreboards is to provide summarised and robust evidence, which

raises public awareness, supports a political debate and gives policy makers hardcore

evidence as an input (one among others) for policy. A potential misuse of using IS would be

to apply it as an undisputed tool, without complementing it with qualitative indicators, a

historical perspective and a debate. The misuse of innovation scoreboards can happen when

quotations are isolated and the conclusions taken out of context. Innovation scoreboards can,

when misused, provide misleading and simplistic summaries of national innovative

capabilities and do more harm than good.

In this case, the analysis carried out on a single annual implementation of the detection system

are a mere exercise which is not possible to consider as a definitive conclusion.

In order to pursue further considerations, there is a need to develop further analysis over time

and weigh the data on a timeline, thus delivering more in-depth considerations.

The benchmarking work and the construction of the EIS highlight the shortcomings and

weaknesses of the surveys.

The setup methodology is valid for future implementations and will serve as a method for

future surveys, to ensure the reliability considerations.

Before starting the comments on the benchmarking, it is necessary to point out that, currently,

the methods for calculating and estimating the indicators (particularly for some of the basic

indicators) are not yet fully operational.

It is necessary to carry out further surveys in future years, firstly, in order to estimate and

normalize some of the indicators according to historical surveys and, secondly, to trigger the

national statistical system and other institutions, which will be responsible for collecting and
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storing additional data that will allow the measurement or estimation of the following

indicators:

a. 2.2.4 Public-private co-publications per million population;

b. 3.2.4 Knowledge-intensive services exports (% of total services exports)

The unavailability of these indicators and the availability (by official sources) of indicators

related to annuities, which cannot always be updated and may not be in line with those of

other countries’ benchmarks, in some cases, affects the ability to make plausible estimates.

It is important to consider these aspects, in order not to fall into the trap of reading as a

universal deduction the benchmark that arises after only the first exercise conducted in

developing a methodological self-running EIS survey system in Macedonia.

Until the establishment of the system of standardization and construction of the indicators

(according to a summary of the hierarchy, from the elementary to the more synthetic) also

suffers from this anomaly. For this reason, subject to the rigidity and the quality of the

method, one should be very cautious in considering, in particular, the indicator Index

Summary Innovation, as discussed below, which puts Macedonia in intermediate positions

with respect to the benchmark considered.

6.1.2 Benchmarking Analysis - Profile of Innovation Performance
In order to create aggregates of performance across countries, calculations have been made

for the 35 countries which have the information for each indicator of the EIS and the average

of the last year available. Two classes have been idenified, one with values above (called high

class value) and with values below (called low class value) the average value found.

Then, within each class (high value, low value) the average was recalculated. Two other

clusters for each class have been identified:

- the one with values above (medium-low values) and one with values below (low

values) the average class low value;

- the one with values above (high values) and one with values below ( medium-high

values) the average class high value.
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In detail, the average for the generic indicator r is calculated as follows:

M = k=1,……..,35

Class n is characterized by those countries whose indicator value is r ≤ M.

Class N is characterized by those countries whose indicator value is r> M.

Within those the average is recalculated as so:

M1 =

M2 =

For M1 to identify the class:

- n1 is characterized by those countries whose indicator value is r ≤ M1.

- n2 is characterized by those countries whose indicator value is r> M1.

For M2 to identify the class:

- N1 is characterized by those countries whose indicator value is r ≤ M2.

- N2 is characterized by those countries whose indicator value is r> M2.

The colors used in the graphs correspond to the identification of the indicators within those

classes: green represents high values (leader - Class N2), yellow represents medium to high

values (class N1), orange represents medium-low values (moderators - Class n2) , blue

represents low values (countries of retrieval - Class n1).

 Low Values

 Medium-Low Values

 Medium-High Values

 High Values
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SUMMARY INNOVATION INDEX

The Index I is calculated for the generic country c, according to the directions EIS 2009, as

follows:

I = where = ( – min ) / (max

– min ), c = 1…….35.

where K indicates the indicator and the weight attached to it.

6.2 A General Overview of the Macedonian Positioning

6.2.1 Summary Innovation Index Positioning

The chart below shows the summary results of the indicator, SII (Summary Innovation Index),

with the possibility of comparison among the countries considered the benchmark (the

countries that officially adopt the EIS methodology for measuring performance in

innovation).

Notwithstanding the methodological considerations and the current difficulties in findings

regarding Macedonia, there are three basic indicators that are slightly less accurate estimation

of the synthetic indicators of the EIS and these are represented as follows: for benchmarking

purposes, the leaders in innovation are Switzerland, Sweden, Finland, Denmark, Germany,

and the UK, with scores above average (0.37) among the 35 countries.

There are a number of countries that are less dynamic, but performing above the average in

question and close to the EU average (0.42): Netherlands, Cyprus, Estonia, Austria, Iceland,

Belgium, France and Ireland.

At the bottom of the rankings are Bulgaria, Serbia, Turkey, Latvia, Hungary and Croatia. The

areas of greatest weakness seem to be in private spending on R & D, the number of patents in

high technology, and a difficulty in implementing tools for development.

Macedonia is part of the weakest groups, with an index of 0.28, similar to countries such as

Lithuania, Romania, Poland, Slovakia, Italy and Malta.
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Based on a statistical cluster analysis of the SII scores over a five-year period, the countries

can be divided into the following groups:

- Denmark, Finland, Germany, Sweden, Switzerland, Luxembourg and the UK are the

innovation leaders, with innovation performance well above that of the EU27 and all

other countries.

- Austria, Belgium, Cyprus, Estonia, France, Iceland, Ireland, the Netherlands and

Slovenia are the innovation followers, with innovation performance below those of the

innovation leaders but close to or above that of the EU27.

- Czech Republic, Greece, Malta, Norway, Italy, Slovakia, Portugal and Spain are the

moderate innovators with innovation performance below the EU27.

- Bulgaria, Croatia, Latvia, Lithuania, Romania, Hungary, Serbia, Poland and Turkey

are the catching-up countries. Although their innovation performance is well below

the EU27 average, this performance is increasing towards the EU27 average over

time. Macedonia is included in this group as well.
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In a manner consistent with EIS 2008-2010 methodology, the SII indicator was constructed by

building on three blocks of dimensions analyzed: enablers, firm activities and outputs.

The following pages describe the relative position of Macedonia, in relation to these three

dimensions, by observing the performance as recorded and valued at a certain date, compared

with 35 countries of the benchmark, both with respect to the dynamics of growth in recent

years and the indicator synthesis compared to the benchmark.

The analysis of rates of change/growth indicators was carried out only for some indicators,

where official time series statistics for the last year are available.

6.2.2 Enablers Summary Indicators (state of the art and growth performance

benchmarking)

This indicator captures the main drivers of innovation that are external to the firm, and is

divided into the following 2 dimensions:

1) Human Resources – the availability of high-skilled and educated people (one of the

most important innovation drivers);

2) Finance and Support – the availability of financing for innovation projects and the

support of government for innovation activities (these are also important drivers of

innovation).

The first synthetic indicator considered, human resources, captures the availability of

highly-skilled and educated people as a key input for innovation. It would closely correspond

to the EIS 2007 "innovation drivers" dimension. Human resources were considered a key

condition for innovation, according to various surveys. The following indicators will be

included:

- S&E and SSH graduates per 1000 population aged 20-29

- S&E and SSH doctorate graduates per 1000 population aged 25-34

- Population with tertiary education per 100 population aged 25-64

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

- Youth education attainment level (% of population aged 20-24 having completed at least

upper secondary education)
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The overall situation of the human resources indicator is at the top for Switzerland, Finland,

Denmark, UK and Ireland, with values well above the European average and the benchmarks

considered (0.45 and 0.44).

Around the European average are placed Germany, Austria, Luxembourg, Iceland and Latvia.

Macedonia (with an index of 0.16) falls well below the European average and the benchmark,

and Macedonia ranks fourth from the end, before Turkey, Malta and Serbia.

The rates of performance growth show the strong momentum and difficulty of smaller

countries regarding this indicator, likely a sign of policy choices affecting performance

growth. The strongest countries tend to maintain a constant rate of growth. Negative values of

investment affected the performance of Spain, France and Hungary.

The second synthetic indicator considered to be an enabler references the value of financing

and support. This dimension captures indicators measuring the availability of innovation

financing and the public support for innovation. The following indicators will be included:

- 1.2.1 Public R&D expenditures (% of GDP)

- 1.2.3 Ratio of credit towards the private sector from deposit-taking financial

institutions, relative to GDP

- 1.2.4 Broadband access

Unfortunately, for the indicator 1.2.2 Venture capital (% of GDP), the data was not

available.

Except for Iceland, whose position at the top of the ranking of the indicator clearly reflects the

lack of some data, Luxembourg, Spain, Netherlands, Denmark, Sweden and United Kingdom

are located at the top of the list. The latter two countries have record index values of 0.77 and

0.82 respectively, well above the EU average (0.53).

Macedonia is located at the bottom of the benchmark, which ranks similarly to other

less-performing countries considered (Romania, Poland, Croatia, Hungary, Bulgaria,

Slovakia, Czech Republic and Greece).

When observing the dynamics of the last three years, the situation is reversed (for the

countries for which data are available).

Macedonia – with an index of variation equal to 42.13 registers, together with Serbia that

precedes it with 46.41 and Poland and Czech Republic that followed – has growth rates much

higher than the EU average (0,81), considering the benchmark of the average (9.22).

118
EIS, European Innovation Scoreboard in the Republic of Macedonia 2010



119
FINAL REPORT



120
EIS, European Innovation Scoreboard in the Republic of Macedonia 2010



6.2.3 Firm Activities Indicators (state of the art and growth performance

benchmarking)

The indicators for the activities of firms capture innovation efforts that firms undertake,

recognising the fundamental importance of firms’ activities in the innovation process. This is

captured in the following 3 dimensions:

- Firm Investments: This dimension covers the range of different investments firms make

in order to generate innovations. It includes investments needed to generate new products

or processes (i.e. technological innovation), as well as for introducing “softer” innovations

in marketing and organizational innovations (i.e. non-technological innovation). Such

investments can be done by performing R&D, but also by using already existing

knowledge, e.g. by buying more efficient machinery and equipment.

- Linkage & Entrepreneurship: This dimension captures the entrepreneurial efforts and the

related collaboration efforts among innovating firms as well as from within the public

sector.

- Throughputs: This dimension captures the intellectual property rights (IPR) generated as

a throughput in the innovation process, including IPR relevant to both technological and

non-technological innovation and technology balance of payments flows.

As for the synthetic indicator that measures investment records of firms, the states which are

above the European average (with a ratio of 0.50) are Iceland (with 0.51), Denmark (0.52),

France (0.59), Estonia (0.61), Austria (0.64), Germany (0.66), United Kingdom (0.66),

Sweden (0.72), Finland (0.88) and Switzerland (0.96).

In relation to this summary, under-performing countries are Turkey (0.01), Croatia (0.07),

Greece (0.10), Lithuania (0.15), Spain (0.15), Bulgaria (0.19), Italy (0.20), Malta (0.21) and

Macedonia (0.21).

The synthetic indicator that measured the ability of companies to meet investment needs,

through the availability of resources devoted to R & D and innovation activities in general

(including investment in IT), is composed of the following basic indicators:

- Business R & D expenditures (% of GDP)

- IT expenditures (% of GDP)

- Non-R & D innovation expenditures (% of total turnover)
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Clear signs of weakness can be seen among Macedonian businesses, as they do not invest

their resources in innovative activities, probably because of the prevalence of very small

companies which have a limited investment capacity and a low sensitivity to issues of

innovation and research. Also, it could be a sign of the high cost of capital in the country and

the associated difficulties in gaining access to financial resources.

The business dynamic in Macedonia, however, showed some positive performance with

respect to the indicator relating to the activities of linkage and partnership, particularly with

respect to the ability to produce and record.

In the first case, the indicator is to measure abilities of entrepreneurship, characterized by

networks and linkage between actors, which is considered a key concept in innovation by

participants. Participants stressed the importance of cooperation at the national level, but also

at the international level. This reflects the diffusion of innovation among actors. Scientific

publications and co-patents are indicators of cooperation.

This indicator, measured by the basic indicators SMEs innovating in-house (% of all SMEs);

innovative SMEs cooperating with others (% of all SMEs); firm renewal (SMEs entries and

exits as a% of all SMEs); and scientific public-private co-publications per million population,

puts Macedonia in an intermediate position relative to the benchmark considered. In this case,

the most dynamic countries are Austria, Belgium, Cyprus, Sweden, Iceland and Finland.

A final interesting aspect of the summary indicators of "firm activities," refers to the

measurement of so-called "throughputs" aimed to observe the ability to create "intellectual

property."

This dimension could be included here, and it includes patents resulting from technological

innovation and trademarks and industrial designs, also resulting from non-technological and

services innovation. Survey participants suggested that differences among sectors should be

considered in the EIS. This sectoral approach is captured by using both technological and

non-technological throughput indicators, reflecting different types of innovation, innovation

modes and economic specialization of the countries. The following indicators will be

included:

● EPO patents per million population;

● Community trademarks per million population;

● Community designs per million population;
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● Technology balance of payments flows (receipts plus payments) (% of GDP).

Macedonia, with respect to this indicator is at the top of the benchmark. The disaggregated

data highlights a large number of "community trademarks per million population," as of 2008.

This may be related to a specific activity by investors who have decided to register

trademarks in Macedonia, or the community trademark may be linked to other factors of an

administrative nature. Previously, it has been noted that, due to the implementation of the law

for protection of the Cyrilic alphabet, all trademarks and designs which are with Latin letters

must be protected as community trademarks. This could be the reason why there was a very

high number of new community trademarks in 2008.

This is still evident, as the number of registrations is high. Compared to these summary

indicators, Macedonia follows only Ireland, Denmark, Switzerland and Luxembourg. Spatial

dimensions also likely influenced this indicator, since at the denominator, there is a

relationship with the number of inhabitants (community indicators and community design

trademarks are measured per million inhabitants).

Throughputs indicators can show the dynamics that, in recent years, put Macedonia in an

intermediate position with respect to the countries of the benchmark and well above the EU

average and many countries like United Kingdom, Italy, Spain, Netherlands, Belgium,

Austria, Sweden, France, Denmark, Czech Republic, Finland, Germany, Ireland, Cyprus,

Switzerland and Norway.

Even in this case, the dynamics may be ascribed to different reasons, including the procedures

by which the dimensional indicator is calculated.
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6.2.4 Outputs Indicators (state of the art and growth performance benchmarking)

Outputs indicators capture, on the basis of available indicators, the outputs of firm activities.

These are divided into the following 2 dimensions:

- Innovators: This dimension captures the success of innovation by quantifying the number

of firms that have introduced innovations onto the market or within their organizations. It

covers both technological and nontechnological innovations.

- Economic Effects: This dimension captures the economic success of innovation in

employment, exports and sales due to innovation activities.

Regarding the innovators (technological, non-technological, organizational and marketing),

survey participants suggested reflecting both embodied and disembodied technologies, but

with special care when using "perception-based" indicators, which are collected in the CIS -

Community Innovation Survey. For this reason, these indicators received lower weight when

compared to other indicators.

Furthermore, different types of innovators reflect different innovation modes and take into

account sector differences (both tangibles and intangibles outputs), a suggestion that was also

considered in the sub-dimension "throughputs" within the dimension "firms activities."

Synthesis contributes to the definition of the following indicators:

- Technological (product or process) innovators (% of all SMEs)

- Non-technological (marketing or organizational) innovators (% of all SMEs)

- Resource efficiency innovators

The analysis of this indicator is affected by the availability of data and standardization of data

to 2009 with regard to Macedonia.

Macedonian data were measured through the survey. The data for France, Iceland, Serbia,

Switzerland (and the EU average) remain excluded from the analysis of this indicator, because

they are not predictable, updated or available from official sources.

The indicator in question identifies a number of high-performing countries (Sweden, Portugal,

Ireland, Greece, Cyprus, Belgium, Germany). With the reference to 2009 data, Macedonia is

among these places.
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The countries that lie at the back of the group, when compared to the size of the benchmark

innovators, are Latvia, Hungary, Slovakia, Lithuania, Bulgaria and Malta.

The summary indicator of "economic impact" is defined by a complex series of basic

indicators:

- Employment in knowledge-intensive services (% of total workforce);

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

- Exports of high and medium technology products as a share of total exports;

- Exports of knowledge-intensive services as a share of total services exports;

- Sales of new-to-market products (% of total turnover);

- Sales of new-to-firm products (% of total turnover).

The analysis of the synthetic indicator puts Macedonia at the last position of the benchmark.

Obviously, again, in Macedonia the effects of innovation policies do not show their effects on

the economy, as evidenced by the leading countries of the benchmark analysis.

However, when comparing the relative change in terms of dynamism in recent years,

Macedonia is in a prominent position among the countries surveyed. Notwithstanding the

need for a thorough check of the indicator and a further comparison and monitoring in other

locations to confirm the dynamism, it is clear that the level of performance is increasing (as is

the case among the weaker states that are investing in the benchmark for the different levers

of innovation) and record rates of change are most evident.
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6.3 International Positioning of Macedonia in Relation to the Basic Indicators
6.3.1 Human Resources Indicators (state of the art and growth performance

benchmarking)

Within the basic indicators of the group on human resources, Macedonia almost always ranks

among the countries catching-up, except for the indicator "Youth education attainment level”

(% of population aged 20-24 having completed at least upper secondary education), for which

Macedonia ranks among the moderate innovators, with values below the European average. In

summary, compared to this block of indicators, Macedonia ranks:

- In last place, when comparing the S&E and SSH graduates per 1000 population aged

20-29, highlighting the difficulty of the university system in providing young graduates

with high-tech skills. This figure, however, has shown stark changes, demonstrated

particularly by the scatter plot which shows that Macedonia is among the countries which

accelerates rapidly, albeit from low levels, demonstrating a trend that may allow it to

converge towards the higher European average. But, since this is an acceleration from a

lagging position, it is necessary to invest heavily in the areas which will promote

convergence with the European average.

- At fourth from last place, when comparing S & E doctorate and SSH graduates per 1000

population aged 25-34, ahead of Cyprus, Iceland and Malta. In this case, the position is

weaker than the previous one because, by observing the growth dynamics, Macedonia is

positioned in the quadrant "losing ground", i.e. the states that showed a position that was

trending backwards in both categories, with compared to the European average and the

benchmark. Investment is needed in this direction.

- Sixth from the last is the position of Macedonia for the indicator measuring the

participation in life-long learning per 100 population aged 25-64. This is a position well

below the European average and below the average benchmark, which places the country in

a loss position in this category. This is a position slightly below the average of the

benchmark, from which specific policies that support participation in the life-long learning

could stimilate the country to catch up.

- As already noted, Macedonia is in a middle position, though still below the European

average for the indicator measuring youth education attainment level, along with countries

such as Norway, Denmark, Luxembourg, Germany, Netherlands and Italy. Even from a
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dynamic point of view, this position has elements of positive acceleration, considering a

growth in Macedonia regarding this indicator.
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6.3.2 Finance and Support Indicators (state of the art and growth performance

benchmarking)

For the finance and support indicators, Macedonia is among the countries considered the

weakest against the benchmark. Specifically, the detailed situation is as follows:

- A very weak percentile of public resources go toward R & D. Macedonia is in last place

in the benchmark indicator for public R & D expenditures. This situation is also

confirmed by observing the changes in the last period, for which it would be appropriate

and strategically sound to commit public resources to leverage change in the future for

this indicator;

- Macedonia also ranks dead last when analysing the ratio of credit towards the private

sector from deposit-taking financial institutions, as a percentage to GDP. For this

indicator, it is not possible to change data in the series. The present data demonstrates the

substantial weakness of Macedonian industry to attract private investment in R & D.

- Macedonia ranks in last place against the benchmark with regard to broadband access.

Looking at the growth rates of recent years reveals a highly dynamic investment in this

area, although the current position is far below the European average.
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6.3.3 Firm Investments Indicators

Regarding the indicators for firm investments, the following data were recorded:

- for the indicator measuring business R & D expenditure (% of GDP), Macedonia has the

lowest ranking among the countries considered, and there is a substantial gap between it

and the leader countries (Germany, Austria, Denmark, Finland, Sweden). The value is

very low, and this could be due to a low pecentage of companies operating in Macedonia

in the science-based sectors.

- For the indicator relating to IT Expenditures (% of GDP) – which is crucial for capturing

information on the diffusion of new IT equipment, services and software – the results set

Macedonia among the moderate countries;

- In Macedonia, a good amount of investment in innovation is not in actual R &D, but in

machinery and equipment and the acquisition of patents and licenses. The figure (% of

turnover), reported for 2009 (the figure for the rest of the benchmark refers to the

previous year), reflects this.
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6.3.4 Linkage and Entrepreunership Indicators  (state of the art and growth

performance benchmarking)

Regarding the group of indicators related to the dimension linkage and entrepreunership, the

situation puts Macedonia in the middle area between the members of the benchmark, with

regard to the percentage of firms that innovate in total (this figure was estimated by analyzing

the survey).

Compared to the indicator for the percentage of firms that collaborate regularly with others,

Macedonia is located at an intermediate level, ranking among the innovation followers, along

with Croatia, Norway, Lithuania, United Kingdom and Ireland.

Regarding firm renewals – an indicator that helps describe the value of a firm – Macedonia

occupies an intermediate level, analogous to that of the Czech Republic, Austria, Spain,

Latvia and Portugal.
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6.3.5 Throughputs Indicators (state of the art and growth performance

benchmarking)

When compared to the benchmark, Macedonia ranks at the sixth position concerning the

“registration of EPO patents per million of population.” Regarding data related to the

"trademarks community," the Macedonian Republic is in second place after Luxembourg.

Such data may also be slightly "distorted" by the formula to calculate the index that refers to

the number of patents or trademarks per million inhabitants.

The data registrations for “community trademarks” and “technology balance of payments”

put Macedonia in a low position in the ranking.
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6.3.6 Innovators Indicators (state of the art)

Macedonia is placed in an intemediate-advanced position for the portion for the survey

testing the group of factors knows as "innovators indicators”. Specifically:

- Macedonia is among the followers countries, according to the survey since 2009, with

regard to the indicator quantifying SMEs introducing product or process innovations,

along with Canada, Denmark, Greece, Cyprus, Portugal, Sweden and Ireland. Again, it is

a figure in the survey which refers to an annuity different from that adopted for other

countries and, therefore, the normalization could be distorted. The figure for this indicator

must be checked further in following years and in the next survey.

- When looking at non-technological innovation (marketing or organizational innovation),

Macedonia occupies an intermediate position. It is positioned in a group comprised of the

United Kingdom, Malta, Romania, Czech Republic and Croatia.

- Macedonia sits in an excellent position for the indicators dealing with the reduction of

labor costs, which makes the country more attractive for investment by businesses.

Macedonia is ranked third behind Greece and Cyprus. In this case, the normalization of

data relating to the 2009 survey should be checked in the next tax year.

- Another bit of data derived from the survey that requires further future surveys and

counterclaims is “SME’s reducing of materials and energy.” Macedonia is ranked in first

place because a large number of firms in the analyzed sample responded positively to the

question. Of course, additional verification elements should be employed to give balance

to this conclusion.
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6.3.7 Economic Effects  Indicators (state of the art and growth performance

benchmarking)

As for economic effects – the dimension that brings together the economic success that

innovation activities have on employment, exports and sales – the following data can be

reported:

- Employment in medium-high and high-tech manufacturing sectors accounts for 22% (as a

% of workers). Macedonia was the class leader, ahead of Slovakia, Germany and the

Czech Republic.

- Personnel employed in knowledge-intensive service sectors represents 4% of total

employment in Macedonia, compared to 14.92% in Europe-class countries with retrieved

data.

- Medium and high-tech exports represent 1% of total exports in Macedonia, which is in

the lower value of European Union-class countries with retrieved data.

- In Macedonia, the economic impact on turnover caused by product innovations for the

market represents 4.3% (class countries of retrieval) and for the firms 5.6% (class

moderators).

Although the score achieved in the individual indicators was lower than the European

average, we can see, as highlighted, that Macedonia obtained similar or indeed better results

in comparison with the European Union, when looking at the variation. Macedonia is always

located in Quadrant IV, and states in this area accelerated, albeit from low levels, and the

upward trend may allow them to converge with the European average.
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6.4 Country Profile Related to EU Performances

The following graphs compare the performance of the Republic of Macedonia with the

European average (EU27) for every dimension analyzed: compared to the SII (Sintesys

innovation index), compared to the Dimension OUTPTS, specifically in relation to Economic

Effets, to the Dimension FIRM ACTIVITIES, compared to the indicators Throughputs,

Entrepreunership & Linkages, Firm Investments, to the Dimension ENABLERS, compared

to the indicators Finance and support and Human Resources. Macedonia is still placed below

the European average, with the exception of the indicators Throughputs, Linkages &

Entrepreunership.

The Republic of Macedonia is positioned, specifically to the Throughputs indicators, above

the European average. The innovative capacity of the country is estimated according to the

criteria for competitiveness, and Macedonia is in 84th place out of 131 ranked countries,

according to the report for competitiveness of World Economic Forum. The disaggregated

data highlights a large number of "community trademarks per million population," for the

year 2008. This may be related to a specific activity by investors who have decided to register

trademarks in Macedonia, or the community trademark may be linked to other factors of an

administrative nature. Previously, it has been noted that, due to the implementation of the law

for protection of the Cyrilic alphabet, all trademarks and designs which are with Latin letters

must be protected as community trademarks. This could be the reason why there was a very

high number of new community trademarks in 2008.

Regarding the group of indicators related to the dimension Linkage and entrepreunership, the

situation puts Macedonia in the middle area between the members of the benchmark, with

regard to the percentage of firms that innovate in total (this figure was estimated by analyzing

the survey). Compared to the indicator for the percentage of firms that collaborate regularly

with others, Macedonia is located at an intermediate level, above EU average.

Conversely, the Republic of Macedonia occupies an extreme weak position with regard to the

indicators related to business finance. For the finance and support indicators, Macedonia is

among the countries that are considered the weakest against the benchmark. Specifically, the

detailed situation is as follows: A very weak percentage of public resources go towards R &

D. Macedonia is in last place of the benchmark indicator for public R & D expenditures.

Macedonia is: one of the weakest countries, when considering the spread of venture capital; it

also ranks dead last when analysing the ratio of credit towards the private sector from
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deposit-taking financial institutions, as a percentage to GDP; it ranks in last place position

against the benchmark with regard to broadband access.

Regarding the dynamics of growth: the observation refers to the average changes between the

available data related to the last year compared to the previous last two years. The Republic

of Macedonia registered a much higher growth performance than the European average. This

is due to percentage changes from a position of weakness towards relatively better positions.

This dynamic is typical of economies that move from situations of discomfort into situations

of better positioning. Although these changes are relative.

The EU average is calculated by taking in to consideration countries that have already

obtained positions of advantage and therefore vary less rapidly.
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7. CONCLUSIONS AND RECOMMENDATIONS

7.1 Thoughts and Reflections on the Macedonian Innovation System:
Governance, Foresight, and Human Capital

It is now recognized that the ability to govern and exploit the full potential of knowledge

creation and diffusion of innovation are key competitive factors. Most say they are among the

most efficient instruments available for the economic development of a country. Also very

important is the continual production of new knowledge, as this becomes a crucial factor in

maintaining and improving a country’s competitiveness. However, there is no guarantee of a

positive correlation between knowledge and economic growth, nor that the mere increase in

expenditures on R&D and innovation support will automatically lead to improved products or

processes: the generation, adoption and diffusion of new knowledge is a complex process.

Financial incentives are not a sufficient tool to eliminate the problems. Above all,

technological change is endogenous to the economic system.

New technologies do not appear randomly or as the result of successful academic research,

but rather as the result of ongoing research, the commitment of key actors, and the generation

and adoption of new knowledge, the results of which are built up and used to gain additional

knowledge.

The apparent linearity of the innovation process has proved to be incorrect, which has

resulted in the introduction of new models that take into account feedback and circularity

within the innovation processes. New points of view have suggested that diffusion and

transfer are the mechanisms that link R&D to economic growth, and if the results of research

are not transferred to the economy, then public support for research becomes meaningless.

To improve this situation, the dissemination of policy initiatives is required. But the creation

and dissemination of knowledge can only be effective if it is organized as an interactive

system. Technology and innovation are not created in isolated organizations, but in

environments in which competent and trained individuals interact in constructive and

complementary ways. In this way, they assimilate existing knowledge to develop new ideas,

products and manufacturing processes.

Consequently, the level of technological sophistication in a territorial system depends not

only on the strategies of individual enterprises, but may also be affected by government

intervention introduced to correct any systemic disadvantages.
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In other words, businesses are indeed a key element of the innovation system, but individual

companies cannot create the necessary sufficient conditions for generating and/or adopting

new knowledge. There is a whole system of interconnected actors – the business community,

infrastructure cognition and interface, and institutions – active in the processes of creating

and transferring knowledge.

This leads to the need for further integration of the processes related to the production of

knowledge (which takes place in universities, research centers and technology-based

companies) with the process of territorial innovation.

The concepts of interaction and integration appear to have lead to the success (example - the

Basque Region case). Based on the concept of clusters, the success of the entities within a

given territory, in a given area, is influenced by local factors, demand from business

associates, and the strategy, structure and competition of companies. The adoption of the

cluster model requires policy makers to build on existing strengths – to support actors in

those areas which already have available skills and competencies – so those actors can

become more innovative and have greater access to the resources necessary for production

activities.

Technological or organizational knowledge are created in research labs or companies, and in

both cases there are elements that favor or impede the spread of these types of knowledge. In

the case of research institutes, the diffusion of knowledge occurs when they have an incentive

to disseminate the results. The most common forms of incentives arise from increased

opportunities for funding or recognition.

At the same time, companies have shared interests with respect to the dissemination of

knowledge. They invest in technology in order to maximize their return on investment, but, at

the same time, they create situations – through the dissemination of this new knowledge to

outside parties – whereby suppliers, customers, and potential competitors can benefit from

the company’s innovation.

Businesses on the buying side compete for the transfer of knowledge from suppliers, because

this knowledge helps buyers improve the quality of their goods and develop new products or

process, all of which can lead to new clients or increased sales. However, while firms have an

interest in sharing knowledge along the supply chain, they also seek to protect the knowledge

from being gained by current and potential competitors.
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As more scientific knowledge is developed, companies are increasingly taking possession of

it and limiting its spread through secrecy or legal protection.

Given this situation, the common denominator of externalities based on trust, interaction and

transfer marks the approach of policies based on clusters, networks and systems, compared to

the traditional sectoral approach.

The importance of knowledge transfer, and the obstacles associated with it, is the main

challenge, particularly how these obstacles do or do not support the dissemination of

knowledge, considering the characteristics of the actors with regard to the specific rules and

practices prevailing in each local system.

To achieve the objective of creating and strengthening the innovation system, it is not useful

to think of a set of measures that must be put down to the responsibility of a few politicians.

It is much more useful to plan for a system that utilizes the interaction of multiple actors at

different levels (not necessarily all of them public), capable of steering a process which offers

to Macedonian companies a group of opportunities and resources which are not only

financial, but that are also characterized by technological innovations, information, service,

and relationships, which are chosen from a position of greater awareness, and with idea in

mind that these elements need to be a part of a well-thought-out competitive strategy.

7.2 The Macedonian Innovation System: Policy Directions In Line with
European Strategies

The focus on the innovation system (national or regional) started in the 1990's, when the

debates on economic growth and competitiveness were directed more towards the theme of

innovation. At the same time, there was the passage of the centrality of issues

macroeconomic aggregates, which linked the new growth theory, featuring a more in-depth

analysis of industry dynamics and a new focus on the institutional arrangements (in terms of

organization and behavior) in which innovation occurs.

The main actors of this process were by far the international organizations, particularly

OECD, the European Union and the United Nations agencies dealing with development.

The logic of the innovation system recognizes that the mechanisms of innovation have

developed various guidelines and strategic points which open up opportunities. This
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highlights the role of actors in the system, allowing for the recognition of behaviors that

support/block the process of innovation.

Moreover, the analysis based on the innovation system put a great importance on the issue of

policy, not just by recognizing the key role of defining some of the important indicators of

decision-making actors in innovation, but also by pointing out that the behavior of the actors

(institutions) was influenced by not just by specific policies but by the whole set of public

policies. From this comes the strategic consideration for the issue of prioritization and

coordination. The impact of policies, therefore, arises from their interaction with the

"institutions."

The approach of the innovation system has finally brought into the equation the dynamics of

demand, not usually considered. The dynamics of demand are crucial in defining the focus of

research, the choice of technology, and the speed of diffusion of innovation. In addition, these

dynamics act not only through the market, but also through a variety of mechanisms and

collaborative relationships between users and producers of innovation, which are out of the

market.

The framework of the subjects in the innovation system in the Republic of Macedonia –

including functions of government, the production of research, and the transfer and use of

such innovations – is very articulate.

It is a system in the process of being created5, both from the point of view of roles and with

regard to the system of relationships, which are often strongest among subjects but less

coherent and converging when the overall system is looked at.

The business structure in Macedonia is very weak, with weakness in the field of independent

investment based on the "real" needs of competitiveness. On the side of those with

production functions for scientific research, there are obvious weaknesses in the supply

system, compared to the role of technology transfer and the relationship with the enterprise

system. Universities tend to have better relationships with those institutions.

Because of the critical situation, it is possible, however, to put in place a series of strategies

and actions that move in accordance with the logic of the innovation system. By having the

strategic goal of becoming highly  innovative country, the following actions can be taken:

5 For a thorough assessment would be appropriate to undertake an analysis / research of the different actors of
the national innovation system.
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1. develop national innovation strategy for next 20 years;

2. create mechanisms to promote the continuous and structured cooperation between

the public and private sector (through strategic technology research consortia);

3. focus on mechanisms for the evaluation, monitoring and controlling of

performance and the mode of action for the various players;

4. associate the strategies of national competitiveness with those of innovation,

including through mechanisms of sectoral autonomy;

5. strengthen the system of relations between actors at all levels in a system but with

the focus on growth, making businesses more competitive (through cooperation

projects, clusters, programs and strategic research cooperation).

These strategies are broadly in line with the objectives and actions undertaken by the

European Union, for over a decade, in connection with the results of the Councils of Lisbon

and Gothenburg.

At the meeting in Lisbon in March of 2000, the European Council established as the main

target for the follwing ten years the turning of the European Union into the most competitive

knowledge-based economy in the world. Innovation was identified to be the most important

tool used to accomplish this objective.

The important role of innovation in the growth of economic performance implies a rise in the

innovation performance factor over time. To accomplish the main objective of the European

Council, in the first stage, it is necessary to reduce the innovation delay between the

European Union and United States of America.

Important issues that have to be solved include improving the innovation infrastructure, as

well as the mechanisms that spread research results from industry and commerce to the

end-users. The growth of economic performance is sustained by the stimulation of creativity

and technological or managerial competences.

The gaps that Macedonian companies have, with respect to resources that directly effect its

growth in competitiveness, exist especially in the fields of innovation and R&D. Another

important shortcoming of Macedonia arises in the field of information society, while all of

the above domains have a crucial role in the development of a powerful industrial base.
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The reformation of the entire research, development and innovation system is the main way

to increase economic competitiveness and to reduce the gaps between Macedonia and other

EU members. An increase of interest in the research, development and innovation activities

may be realized through a proper law framework and financial instruments that stimulate the

research and the economic application of the research results.

A greater level of interest in this important domain means a greater number of innovative

enterprises and better results. At the Macedonian government level, there are projections to

apply a set of stimulus actions for research, development and innovation activities in the

enterprise through three layers of politics:

- Tax Policy: introducing specific stimulating tax policies for the sustaining of research,

development and innovation activities within enterprises;

- Financial Policy: promoting of proper financial tools and services to sustain research,

development and innovation activities within enterprises, with a special emphasis on

venture capital;

- Competition Policy: re-orientating of government funds to innovative enterprises.

According to recent European Union recommendations, the percentage allocated to

research and development from the total government funds should be 20%.

To improve the innovation performance of its enterprises, the Republic of Macedonia must

place a greater importance on increasing the financing of research, development and

innovation activities. An important way to accomplish this objective is to stimulate the

application of a larger amount of private financial resources. Presently, the greatest percent of

financial resources for the research field comes from public funds.

Macedonia’s government should project that 3% of GDP will go toward the financing of

research, development and innovation activities in the next 10-15 years, with the funds

originating mainly from private sources. Also, the government should foster industries of the

future and secure value from R&D commercialization, and to consider establishment of

innovation (patent) fund that will support innovative SMEs.

Human capital is also very important for any effort aimed at increasing competitiveness.

Developing the skill base in the workforce is a key driver of innovation for companies. In

increasingly knowledge-oriented industries, companies employing workers with higher level

of skills are more likely to innovate than the others. Development of human capital can be
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done through initial education and life-long learning. In the process of reforming the

research, development and innovation systems, Macedonia has to adapt its higher education

system to these new challenges. The technical and scientific domains must be oriented to the

newest techniques for developing scientific careers.

Participation in life-long learning among personnel from high-performance research units is

also very important. That means big investments in human resources and the allocating of

important financial resources for high-tech equipment. These efforts have to be oriented

primarily toward universities and research institutes, and should be the foundation for strong

partnerships between the academic and business communities.

One of the most significant objectives in the Strategy for Research, Development and

Innovation refers to strongly encouraging the growth of the number of people involved in

research up to the year 2015, and to decrease the average age in the research field to less than

40 years or age.

One way of increasing enterprise’s competitiveness is encouraging the cooperation and

internationalization of research activities. Macedonia has to promote the partnerships

between universities and research institutes and Macedonian and European enterprises.

Currently, the majority of Macedonian enterprises give special attention to obtaining

competitive advantages based on low cost production factors. They neglect the competitive

strategies sustained by increased productivity. In the very near future, market success will

come to those products having a high level of added value. That supplementary added value

is obtained only by applying the results of research, development and innovation activities.

In order to remain competitive, firms need to be encouraged to develop new products, employ

more workers, and also find creative ways to improve productivity and thereby reduce costs.

The quality of the business environment is therefore critical to ensure that companies have

both the right incentives as well as capacities to carry out and finance innovative activities. In

particular, innovative companies will be sensitive to the structure of incentives, on the various

elements that condition investments, and the overall framework conditions in the economy.
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7.3 Methodological Considerations for Creating a Self-Running EIS in the
Future: Gaps and Needs

The work done over the last few months for the construction of the EIS in Macedonia has

been very interesting, in terms of both the results and the assumptions relating to future work.

From the standpoint of results, the work provides a framework for accurate and specific

knowledge that can be the starting point for policies in the field of innovation. These

results are due to the great efforts made by researchers in conducting field research and

reconstruct the framework of who owns/produces information at the institutional level. These

institutions, in most cases, produce this information in an individual sector, lacking a single

subject reference on this issue.

This system of governance can be a constraint with respect to the need for updated and timely

information.

In the coming years, Macedonia should make a real technological leap, especially in those

areas and sectors that characterize the national production system. To operate

effectively, it must have accurate information, allowing it to make strategic choices that lead

to success.

Numbers do not fully describe the social realities and complex organizations, such as

businesses, however, they are a source of information which is of great relevance and

importance for defining specific policies that relate to innovation. Additionally, only

timely and updated information on innovation allows for the identification of strengths and

weaknesses in the systems and for the design of effective intervention strategies.

Therefore it is not possible to postpone investments in human, financial and organizational

resources which would create an information system that is capable of offering

comprehensive and updated information to the various institutions involved.

Based on this information, National Institution/Body should be established (or from already

established entities to be selected one with responsibilities for EIS) in Macedonia with a view

to:

- Continuously monitor and make available data on innovation in Macedonia;

- Provide statistical information on relevant phenomena;

- Build surveys and studies on topics of interest for the planning of assistance in terms

of R & D;
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- Promote the circulation of information between the various actors in the national

innovation system;

- Identify macro trends and identify possible lines of interpretation.

More generally, there seems to be a need, in the short term, for the Macedonian government

to:

- stress a culture which is based on the full awareness of the strategic

statistical information, and stresses the importance of the associated knowledge to the

systems programmers who are called upon to administer the databases;

- creation of enterprise networks that can be supported by financial contributions from

government at national, regional and local level in order to unlock the development of

the private sector;

- improve collaboration at the level of academia-to-business or business-to-business.

- improve services for local firms to adopt non-technological innovation

- facilitate greater peer-based learning among firms (especiall towards innovation

related issues);

- encourage innovation by providing visibility and publicity and symbolic prizes for

innovations;

- improve domestic firms’ access to business services supporting technological (i.e.

R&D) or non-technological innovation (i.e. organisation design or marketing

techniques;

- improve domestic firms’ access to finance to support technological innovation
(development of angel networks, acces to venture capital, etc.);

- strengthen the agencies responsible for the production and analysis of relevant

statistical information, given this increased demand for timely and reliable

information (table).

Table - Subjects and time pattern of release of the data of the EIS

Indicators Data update MKD
ENABLERS

Human resources
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Table - Subjects and time pattern of release of the data of the EIS

Indicators Data update MKD

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

Ministry of Education
and Science,  State
Statistical Office

1.1.2
S&E and SSH doctorate graduates per 1000
population aged 25-34 (second stage of tertiary
education)

Yearly   Monthly
Ministry of Education
and Science,  State
Statistical Office

1.1.3 Population with tertiary education per 100
population aged 25-64 Yearly   Monthly

Ministry of Education
and Science,  State
Statistical Office

1.1.4
Participation in life-long learning per 100
population aged 25-64

Yearly   Monthly
Sammy Annual

Ministry of Education
and Science,  State
Statistical Office,
Central Registry Office

1.1.5 Youth education attainment level Yearly   Monthly
Ministry of Education
and Science,  State
Statistical Office

Finance and support

1.2.1 Public R&D expenditures (% of GDP) Yearly
Monthly

Ministry of Education
and Science,  State
Statistical Office,

1.2.2 Venture capital (% of GDP) Yearly   Monthly
Ministry of Finance,
National Bank of
Macedonia

1.2.3 Private credit (relative to GDP)
Yearly
Yearly
Sammy Annual

Ministry of Finance,
National Bank of
Macedonia

1.2.4 Broadband access by firms (% of firms) Monthly
Yearly

State Statistical Office,
Agency for Electronic
Communication

FIRMS ACTIVITIES
Firm investments

2.1.1 Business R&D expenditures (% of GDP)
Sammy Annual
Monthly
Yearly

Chambers of Commerce,
State Statistical Office,
Central Registry Office

2.1.2 IT expenditures (% of GDP)
Yearly
Yearly
Yearly  Monthly

Ministry of Finance,
MASIT
State Statistical Office

2.1.3
Non-R&D innovation expenditures (% of
turnover) 2 Years Survey

Linkages & entrepreneurship
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Table - Subjects and time pattern of release of the data of the EIS

Indicators Data update MKD

2.2.1 SMEs innovating in-house (% of SMEs)

2Years
Yearly
Sammy Annual
Monthly
Sammy Annual

Survey
Ministry of Economy,
State Statistical Office,
Central Registry Office

2.2.2 Innovative SMEs collaborating with others (% of
SMEs) 2 Years Survey

2.2.3 Firm renewal (SMEs entries + exits) (% of
SMEs)

Yearly
Monthly
Sammy Annual

State Statistical Office,
Central Registry Office

2.2.4 Public-private co-publications per million
population

Yearly
Yearly

Ministry of Education
and Science,
National and University
Library

Throughputs

2.3.1 EPO patents per million population
Yearly
Yearly
Monthly

State Office for
Industrial Property,
State Statistical Office

2.3.2 Community trademarks per million population
Yearly
Yearly
Monthly

State Office for
Industrial Property,
State Statistical Office

2.3.3 Community designs per million population
Yearly
Yearly
Monthly

State Office for
Industrial Property,
State Statistical Office

2.3.4 Technology Balance of Payments flows (% of
GDP)

Yearly
Monthly
Monthly
Yearly

State Office of Industrial
Property,
State Tax Office,
Ministry of Finance

OUTPUTS
Innovators

3.1.1 Technological (product/service/process)
innovators (% of SMEs) 2 Years Survey

3.1.2 Non-technological (marketing/organizational)
innovators (% of SMEs)

2Years
Monthly   Yearly

Survey
Ministry of Economy,
National Agency for
SME

3.1.3 Resource efficiency innovators (% of firms) 2 Years Survey

Economic effects

3.2.1 Employment in medium-high & high-tech
manufacturing (% of workforce)

Monthly
Sammy Annual
Monthly

State Statistical Office,
Central Registry Office
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Table - Subjects and time pattern of release of the data of the EIS

Indicators Data update MKD

3.2.2 Employment in knowledge-intensive services (%
of workforce)

Monthly
Sammy Annual
Monthly

State Statistical Office,
Central Registry Office

3.2.3 Medium and high-tech exports (% of total
exports)

Yearly
Quartely

Ministry of Economy
Macedonian Custom

3.2.4 Knowledge-intensive services exports (% of total
services exports)

Yearly
Quartely

Ministry of Economy,
Customs Administration
of the Republic of
Macedonia

3.2.5 New-to-market sales (% of turnover) 2 Years Survey

3.2.6 New-to-firm sales (% of turnover) 2 Years Survey
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ANNEX

INNOVATION UNION SCOREBOARD 2010

AND

THE REPUBLIC OF MACEDONIA
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8.1  Introduction
European Union introduced the first edition of the Innovation Union Scoreboard (IUS) on

February 1, 2011. IUS is based on the previous European Innovation Scoreboard

methodology. It should become the new tool that will help monitor the implementation of the

Europe 2020 Innovation Union flagship by providing a comparative assessment of the

innovation performance of the EU27 Member State, several other European countries

(including the Republic of Macedonia) and the US, Japan and the BRIC (Brazil, Russia, India

and China) countries. IUS should analyse the relative strengths and weaknesses of respective

countries research and innovation systems. The Republic of Macedonia is included for a

first time in this methodology.

This Annex is based on the IUS Report published by European Commission (Pro Inno

Europe INNO-METRICS), but will be focused only to IUS Macedonian data.

The former list of 29 indicators in the EIS 2009 has been replaced with a new list of 25

indicators, which better capture the performance of national research and innovation systems

considered as a whole. 19 of the previous 29 indicators have been carried over from last

year’s edition, of which 12 indicators have not been changed, 2 indicators have been merged,

and 5 indicators have been partly changed by using broader or narrower definitions or

different denominators. Taking into account the merging of 2 indicators, 18 indicators of the

IUS 2010 are equivalent to those of the EIS 2009 and in addition 7 new indicators have been

introduced. While some of the indicators of the IUS (such as public R&D expenditure) can be

more easily influenced by policy intervention than others (such as SMEs innovating

in-house), the overall ambition of the Innovation Union Scoreboard is to inform policy

discussions at national and EU level, by tracking progress in innovation performance within

and outside the EU over time.

The IUS uses the most recent statistics from Eurostat and other internationally recognised

sources as available at the time of analysis. International sources have been used wherever

possible in order to improve comparability between countries. It is important to note that the

data relates to actual performance in 2007 (4 indicators), 2008 (10 indicators) and 2009 (10

indicators). As a consequence the IUS 2010 may not fully capture the possible impact of the

economic and financial crisis on innovation performance. Data for indicator 3.1.3

“High-growth innovative enterprises as a percentage of all enterprises” is not sufficiently

available yet and therefore only 24 of the 25 indicators have been used in producing the
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composite innovation indicator. The IUS 2010 includes innovation indicators and trend

analyses for the EU27 Member States, as well as for Croatia, Iceland, the Republic of

Macedonia, Norway, Serbia, Switzerland and Turkey. It also includes comparisons based on

a more reduced set of indicators between the EU27, the US, Japan and the BRIC (Brazil,

Russia, India and China) countries.

8.2   IUS  2010 Methodology

The IUS 2010 largely follows the methodology of previous editions in distinguishing

between 3 main types of indicators and 8 innovation dimensions, capturing in total 25

different indicators.

The Enablers capture the main drivers of innovation performance external to the firm and it

differentiates between 3 innovation dimensions. The Human resources dimension includes 3

indicators and measures the availability of a high-skilled and educated workforce. The new

Open, excellent and attractive research systems dimension includes 3 indicators and measures

the international competitiveness of the science base. The Finance and support dimension

includes 2 indicators and measures the availability of finance for innovation projects and the

support of governments for research and innovation activities.

Firm activities capture the innovation efforts at the level of the firm and it differentiates

between 3 innovation dimensions. The Firm investments dimension includes 2 indicators of

both R&D and non-R&D investments that firms make in order to generate innovations. The

Linkages & entrepreneurship dimension includes 3 indicators and measures entrepreneurial

efforts and collaboration efforts among innovating firms and also with the public sector. The

Intellectual assets dimension captures different forms of Intellectual Property Rights (IPR)

generated as a throughput in the innovation process.

Outputs capture the effects of firms’ innovation activities and it differentiates between 2

innovation dimensions. The Innovators dimension includes 3 indicators and measures the

number of firms that have introduced innovations onto the market or within their

organisations, covering both technological and non-technological innovations and the

presence of high-growth firms. The indicator on innovative high-growth firms corresponds to

the new EU2020 headline indicator, which will be completed within the next two years. The
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Economic effects dimension includes 5 indicators and captures the economic success of

innovation in employment, exports and sales due to innovation activities.

The indicators included in each of the dimensions are listed in Table 1 and definitions are

presented in Table 2. Comparation of EIS 2009 and IUS 2010 indicators is presented in table

The IUS uses the most recent statistics from Eurostat and other internationally recognised

sources as available at the time of analysis. International sources have been used wherever

possible in order to improve comparability between countries. It is important to note that the

data relates to actual performance in 2007 (4 indicators), 2008 (10 indicators) and 2009 (10

indicators). As a consequence the IUS 2010 does not capture the most recent changes in

innovation performance or the impact of policies introduced in recent years which may take

some time to impact on innovation performance. Nor does it fully capture the impact of the

financial crisis on innovation performance.
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Table 1: Innovation Union Scoreboard Indicators

Main type / innovation dimension / indicator Data source Reference
year(s)

ENABLERS
Human resources
1.1.1 New doctorate graduates (ISCED 6) per 1000 population aged 25-34 Eurostat 2004 – 2008
1.1.2 Percentage population aged 30-34 having completed tertiary
education Eurostat 2005 – 2009

1.1.3 Percentage youth aged 20-24 having attained at least upper secondary
level education Eurostat 2005 – 2009

Open, excellent and attractive research systems

1.2.1 International scientific co-publications per million population Science Metrix /
Scopus 2004 – 2008

1.2.2 Scientific publications among the top 10% most cited publications
worldwide as % of total scientific publications of the country

Science Metrix /
Scopus 2003 – 2007

1.2.3 Non-EU doctorate students6 as a % of all doctorate students Eurostat 2003 – 2007
Finance and support
1.3.1 Public R&D expenditures as % of GDP Eurostat 2005 - 2009
1.3.2 Venture capital (early stage, expansion and replacement) as % of
GDP Eurostat 2005 - 2009

FIRM ACTIVITIES
Firm investments
2.1.1 Business R&D expenditures as % of GDP Eurostat 2005 - 2009

2.1.2 Non-R&D innovation expenditures as % of turnover Eurostat 2004, 2006,
2008

Linkages & entrepreneurship

2.2.1 SMEs innovating in-house as % of SMEs Eurostat 2004, 2006,
2008

2.2.2 Innovative SMEs collaborating with others as % of SMEs Eurostat 2004, 2006,
2008

2.2.3 Public-private co-publications per million population CWTS / Thmsn.
Reuters 2004 – 2008

Intellectual assets
2.3.1 PCT patents applications per billion GDP (in PPS€) Eurostat 2003 – 2007
2.3.2 PCT patent applications in societal challenges per billion GDP (in
PPS€) (climate change mitigation; health)

OECD /
Eurostat 2003 – 2007

2.3.3 Community trademarks per billion GDP (in PPS€) OHIM / Eurostat 2005 – 2009
2.3.4 Community designs per billion GDP (in PPS€) OHIM / Eurostat 2005 – 2009
OUTPUTS
Innovators

3.1.1 SMEs introducing product or process innovations as % of SMEs Eurostat 2004, 2006,
2008

3.1.2 SMEs introducing marketing or organisational innovations as % of
SMEs Eurostat 2004, 2006,

2008
3.1.3 High-growth innovative firms N/A N/A
Economic effects
3.2.1 Employment in knowledge-intensive activities (manufacturing and
services) as % of total employment Eurostat 2008, 2009

3.2.2 Medium and high-tech product exports as % total product exports UN / Eurostat 2005 – 2009
3.2.3 Knowledge-intensive services exports as % total service exports UN / Eurostat 2004 – 2008
3.2.4 Sales of new to market and new to firm innovations as % of turnover Eurostat 2004 – 2008
3.2.5 License and patent revenues from abroad as % of GDP Eurostat 2005 - 2009

6 For non-EU countries the indicator measures the share of non-domestic doctoral students.
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Table 2: Definitions of Indicators

Indicators Numerator Denominator Source
1.1.
1

New doctorate graduates
(ISCED 6) per 1000
population aged 25-34

Number doctorate graduates (ISCED 6) Population
between 25 and
34 years

Eurostat

1.1.
2

Percentage population
aged 30-34 having
completed tertiary
education

Number of persons in age class with some
form of post-secondary education (ISCED 5
and 6)

Population
between 30 and
34 years

Eurostat

1.1.
3

Percentage youth aged
20-24 having attained at
least upper secondary
education

Number of young people aged 20-24 years
having attained at least upper secondary
education attainment level, i.e. with an
education level ISCED 3a, 3b or 3c long
minimum

Population
between 20 and
24 years

Eurostat

1.2.
1

International scientific
co-publications per
million population

Number of scientific publications with at
least one co-author based abroad (where
abroad is non-EU for the EU27)

Total population Science Metrix
/ Scopus
(Elsevier)

1.2.
2

Scientific publications
among the top-10%
most cited publications
worldwide as % of total
scientific publications of
the country

Number of scientific publications among
the top-10% most cited publications
worldwide

Total number of
scientific
publications

Science Metrix
/ Scopus
(Elsevier)

1.2.
3

Non-EU doctorate
students as a % of all
doctorate holders

For EU Member States: number of
doctorate students from non-EU countries.
For non-EU countries: number of
non-national doctorate students

Total number of
doctorate
students

Eurostat

1.3.
1

Public R&D
expenditures (% of
GDP)

All R&D expenditures in the government
sector (GOVERD) and the higher education
sector (HERD)
Comment: since data on GERD public
funding from abroad (non-domestic) are not
available for all countries, data on GERD
by sectors of performance, i.e. data on the
cost of R&D executed in the public sector
(regardless of the source of these funds) are
used as a proxy instead of data on the funds
invested in R&D by the public sector
(regardless of where they have been spent)

Gross Domestic
Product

Eurostat

1.3.
2

Venture capital (% of
GDP)

Venture capital investment is defined as
private equity being raised for investment
in companies. Management buyouts,
management buyins, and venture purchase
of quoted shares are excluded. Venture
capital includes early stage (seed + start-up)
and expansion and replacement capital
Comment: For this indicator two-year
averages have been used

Gross Domestic
product

Eurostat
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Indicators Numerator Denominator Source
2.1.
1

Business R&D
expenditures (% of
GDP)

All R&D expenditures in the business
sector (BERD)
Comment: since data on abroad
(non-domestic) business funding of GERD
are not available for all countries, data on
GERD by sectors of performance, i.e. data
on the cost of R&D executed in firms
(regardless of the source of these funds) are
used as a proxy instead of data on the funds
invested in R&D by firms (regardless of
where they have been spent)

Gross Domestic
Product

Eurostat

2.1.
2

Non-R&D innovation
expenditures (% of
turnover)

Sum of total innovation expenditure for
enterprises, in thousand euros and current
prices excluding intramural and extramural
R&D expenditures

Total turnover
for all
enterprises

Eurostat
(Community
Innovation
Survey)

2.2.
1

SMEs innovating
in-house (% of SMEs)

Sum of SMEs with in-house innovation
activities. Innovative firms are defined as
those firms which have introduced new
products or processes either 1) in-house or
2) in combination with other firms

Total number of
SMEs

Eurostat
(Community
Innovation
Survey)

2.2.
2

Innovative SMEs
collaborating with others
(% of SMEs)

Sum of SMEs with innovation co-operation
activities, i.e. those firms that had any
co-operation agreements on innovation
activities with other enterprises or
institutions in the three years of the survey
period

Total number of
SMEs

Eurostat
(Community
Innovation
Survey)

2.2.
3

Public-private
co-publications per
million population

Number of public-private co-authored
research publications. The definition of the
"private sector" excludes the private
medical and health sector. Publications are
assigned to the country/countries in which
the business companies or other private
sector organisations are located

Total population CWTS /
Thomson
Reuters

2.3.
1

PCT patent applications
per billion GDP (in
PPP€)

Number of patent applications filed under
the PCT, at international phase, designating
the European Patent Office (EPO). Patent
counts are based on the priority date, the
inventor’s country of residence and
fractional counts.

Gross Domestic
Product in
Purchasing
Power Parity
Euros

OECD /
Eurostat

2.3.
2

PCT patent applications
in societal challenges
per billion GDP (in
PPP€)

Number of PCT patent applications in
Climate change mitigation and Health.
Patents in Climate change mitigation equal
those in Renewable energy, Electric and
hybrid vehicles and Energy efficiency in
buildings and lighting. Patents in
health-related technologies include those in
Medical technology (IPC codes (8th
edition) A61[B, C, D, F, G, H, J, L, M, N],
H05G) and Pharmaceuticals (IPC codes
A61K excluding A61K8)

Gross Domestic
Product in
Purchasing
Power Parity
Euros

OECD /
Eurostat

2.3.
3

Community trademarks
per billion GDP (in
PPP€)

Number of new community trademarks
applications

Gross Domestic
Product in
Purchasing
Power Parity
Euros

OHIM /
Eurostat
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Indicators Numerator Denominator Source
2.3.
4

Community designs per
billion GDP (in PPP€)

Number of new community designs
applications

Gross Domestic
Product in
Purchasing
Power Parity
Euros

OHIM /
Eurostat

3.1.
1

SMEs introducing
product or process
innovations (% of
SMEs)

Number of SMEs who introduced a new
product or a new process to one of their
markets

Total number of
SMEs

Eurostat
(Community
Innovation
Survey)

3.1.
2

SMEs introducing
marketing or
organisational
innovations (% of
SMEs)

Number of SMEs who introduced a new
marketing innovation or organisational
innovation to one of their markets

Total number of
SMEs

Eurostat
(Community
Innovation
Survey)

3.1.
3

High-growth innovative
firms

Definition not yet available Definition not
yet available

3.2.
1

Employment in
knowledge-intensive
activities as % of total
employment

Number of employed persons in
knowledge-intensive activities in business
industries. Knowledge-intensive activities
are defined, based on EU Labour Force
Survey data, as all NACE Rev.2 industries
at 2-digit level where at least 33% of
employment has a higher education degree
(ISCED5 or ISCED6)

Total
employment

Eurostat

3.2.
2

Medium and high-tech
product as % of total
product exports

Value of medium and high-tech exports.
These exports include exports of the
following SITC Rev.3 products: 266, 267,
512, 513, 525, 533, 54, 553, 554, 562, 57,
58, 591, 593, 597, 598, 629, 653, 671, 672,
679, 71, 72, 731, 733, 737, 74, 751, 752,
759, 76, 77, 78, 79, 812, 87, 88 and 891

Value of total
exports

UN Comtrade

3.2.
3

Knowledge-intensive
services exports as % of
total services exports

Exports of knowledge-intensive services
are measured by the sum of credits in
EBOPS (Extended Balance of Payments
Services Classification) 207, 208, 211, 212,
218, 228, 229, 245, 253, 260, 263, 272,
274, 278, 279, 280 and 284

Total services
exports as
measured by
credits in
EBOPS 200

UN / Eurostat

3.2.
4

Sales of new-to-market
and new-to-firm
innovations as % of
turnover

Sum of total turnover of new or
significantly improved products, either new
to the firm or new to the market, for all
enterprises

Total turnover
for all
enterprises

Eurostat
(Community
Innovation
Survey)

3.2.
5

License and patent
revenues from abroad as
% of GDP

Export part of the international transactions
in royalties and license fees

Gross Domestic
Product

Eurostat

8.2.1  Data availability
The Innovation Union Scoreboard uses the most recent statistics from Eurostat and other

internationally recognised sources as available at the time of analysis. International sources

have been used wherever possible in order to improve comparability between countries. Note

that the most recent data for the indicators are available at different years. The calculations
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are made by labelling with 2010 the most recent year available, though the data relate to

actual performance in 2007 (4 indicators), 2008 (10 indicators) and 2009 (10 indicators).

The availability of data country by country at each year is given in Table 3 showing that

non-EU27 countries have lower availability. The indicator Venture Capital has the lowest

data availability in the database (69% across all Counties).

Table 3: Country by country data availability (in percentage)

2010 2009 2008 2007 2006 2010 2009 2008 2007 2006
EU27 100 100 100 100 100 NL 96 96 96 96 96
BE 100 100 100 100 100 AT 100 100 100 100 100
BG 100 100 100 100 100 PL 100 100 100 100 100
CZ 100 100 100 100 100 PT 100 100 100 100 100
DK 100 100 100 100 100 RO 100 100 100 100 100
DE 96 96 96 96 96 SI 92 92 92 92 92
EE 96 96 96 96 96 SK 100 100 100 100 100
IE 96 96 96 96 96 FI 100 100 100 100 100
GR 100 100 100 100 100 SE 100 100 100 100 100
ES 96 96 96 96 96 UK 92 92 92 92 92
FR 100 100 100 100 100 HR 92 92 92 92 92
IT 100 100 100 100 100 TR 92 92 92 92 92
CY 96 96 96 96 96 IS 75 75 75 75 75
LV 96 96 96 96 96 NO 96 96 96 96 96
LT 96 96 96 96 96 CH 92 92 92 92 92
LU 96 96 96 96 96 MK 75 75 75 75 75
HU 100 100 100 100 100 RS 75 75 75 75 75
MT 96 96 96 96 96

8.3  Innovation Union Scoreboard: Major Findings

8.3.1 Innovation performance
A summary picture of innovation performance is provided by the Summary Innovation Index,

a composite indicator obtained by an appropriate aggregation of the 24 IUS indicators. Figure

1 shows the performance results for 27 EU Member States and other non-EU countries that

was included in the IUS.
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Figure 1: European Countries’ innovation performance

Note: Average performance is measured using a composite indicator building on data for 24 indicators going from a lowest possible

performance of 0 to a maximum possible performance of 1. Average performance in 2010 reflects performance in 2008/2009 due to a lag in

data availability.

Based on the Summary Innovation Index, the European states fall into the following four

country groups:

● Switzerland, Denmark, Finland, Germany and Sweden all show a performance well

above that of the EU27. These countries are the Innovation leaders.

● Austria, Belgium, Cyprus, Estonia, France, Ireland, Luxembourg, Netherlands,

Slovenia, Iceland and the UK all show a performance close to that of the EU27. These

countries are the Innovation followers.

● The performance of Czech Republic, Greece, Hungary, Italy, Malta, Poland, Portugal,

Slovakia and Spain is below that of the EU27. From non-EU countries here are

Norvey and Croatia. These countries are Moderate innovators.

● The performance of Bulgaria, Latvia, Lithuania and Romania is well below that of the

EU27. In this group are also Republic of Macedonia, Turkey and Republic of Serbia.

These countries are Modest innovators.

Bulgaria, Estonia, Malta, Romania, Portugal and Slovenia are the growth leaders with an

average annual growth rate well above 5%. There continues to be a steady convergence,

where less innovative Member States have – on average – been growing faster than the more

innovative Member States. This convergence process however seems to be slowing down.
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While the Moderate and Modest innovators clearly catch-up to the higher performance level

of both the Innovation leaders and Innovation followers, there is no convergence between the

different Member States within these 2 lower performance groups. Convergence between the

Member States does take place within the Innovation leaders and in particular within the

Innovation followers convergence. Between-group convergence thus seems to be stronger

than within-group convergence.

Table 4: Country abbreviations

AT Austria IT Italy
BE Belgium JP Japan
BG Bulgaria LT Lithuania
BR Brazil LU Luxembourg
CH Switzerland LV Latvia
CN China MK Republic of MacedoniaCY Cyprus
CZ Czech Republic MT Malta
DE Germany NL Netherlands
DK Denmark NO Norway
EE Estonia PL Poland
ES Spain PT Portugal
EU27 EU27 RO Romania
FI Finland RS Serbia
FR France RU Russia
GR Greece SE Sweden
HR Croatia SI Slovenia
HU Hungary SK Slovakia
IE Ireland TR Turkey
IN India UK United Kingdom
IS Iceland US United States

8.3.2  Growth performance
The growth in innovation performance has been calculated for each country and for the EU27

using data over a five-year period. This calculation is based on absolute changes in the

indicators (Figure 2).

All countries except Lithuania show an absolute improvement in the innovation performance

over time. Portugal has experienced the fastest growth in performance. However, the growth

performance patterns need to be seen in the overall context of changed indicators; for

instance, Lithuania's and Cyprus' past strong growth performance would have been
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maintained to a certain extend under last year's methodology, while countries like France

have seen their growth performance increased due to the change of indicators.

Within the Innovation leaders, Finland and Germany are the growth leaders. Estonia and

Slovenia are the growth leaders of the Innovation followers. Of the Moderate innovators all

countries have grown faster than the EU27. The growth leaders here are Malta and Portugal.

Most of the Modest innovators have grown at a faster pace than the EU27, only Lithuania has

experienced a below average growth. Bulgaria and Romania are the growth leaders of the

Modest innovators.

For the individual indicators it is observed high growth for Population with completed

tertiary education, International scientific co-publications and Community trademarks. A

high negative growth rate is observed for Non-R&D innovation expenditure and, to a lesser

extent, for Venture capital, SMEs innovating in-house, SMEs with product or process

innovations and SMEs with marketing or organisational innovations. Of these 5 indicators

with a strong negative growth 4 indicators are derived from the Community Innovation

Survey.

The average EU growth rate is low compared to that of most Member States. Only 5 Member

States are growing at a lower pace and that 22 Member States are growing faster than the

EU27. The statistical explanation for this is that of large numbers: where individual countries

can obtain relatively high growth rates for single indicators, this is far less likely for the

EU27 as it is the aggregate of 27 Member States, where high growth performance on a single

indicator by some Member States is partially or completely offset by low or negative growth

performance on the same indicator by other Member States.
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Figure 2: EU27 Growth performance

The shaded area gives the average growth rate for the EU27 for all indicators.
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8.4  Country profile of the Republic of Macedonia
In this section a more detailed profile of the Republic of Macedonia is shown highlighting its

relative strengths and weaknesses in innovation performance and its main drivers of

innovation growth.

The Republic of Macedonia is one of the modest innovators with a below average

performance.

Relative strengths are in Innovators Relative weaknesses are in Open, excellent and attractive

research systems, Finance and support and Intellectual assets.

High growth is observed for New doctorate graduates, Knowledge-intensive services exports

and License and patent revenues from abroad. A strong decline is observed for PCT patent

applications and Community trademarks. Growth performance in Human resources, Firm

investments and Outputs is above average, Growth performance in Finance and support and

Intellectual assets is below average.

Figure 3: Republic of Macedonia Innovation Performance

Indicator values relative to the EU27 (EU27=100).

Figure 4: Average Growth  of Performances of the Republic of Macedonia
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Table 5: A comparison of the indicators in the EIS 2009 and IUS 2010

EIS 2009 IUS 2010 COMMENT

ENABLERS ENABLERS
Human resources Human resources
1.1.1 S&E and SSH graduates (1st stage) per
1000 population aged 20-29 --- EIS 2009 indicator no

longer used
1.1.2 S&E and SSH doctorate graduates (2nd

stage) per 1000 population aged 25-34
1.1.1 New doctorate graduates (ISCED 6) per
1000 population aged 25-34

Broader definition than that
used in the EIS 2009

1.1.3 Population with tertiary education per 100
population aged 25-64

1.1.2 Percentage population aged 30-34 having
completed tertiary education

Age group more narrowly
defined than in EIS 2009

1.1.4 Participation in life-long learning per 100
population aged 25-64 --- EIS 2009 indicator no

longer used

1.1.5 Youth education attainment level
1.1.3 Percentage youth aged 20-24 having
attained at least upper secondary level
education

Different names but
identical

--- Open, excellent and attractive research systems

--- 1.2.1 International scientific co-publications per
million population New indicator

---
1.2.2 Scientific publications among the top
10% most cited publications worldwide as % of
total scientific publications of the country

New indicator

--- 1.2.3 Non-EU doctorate students as % of total
doctorate students of the country New indicator

Finance and support Finance and support
1.2.1 Public R&D expenditures as % of GDP 1.3.1 Public R&D expenditures as % of GDP Identical to EIS 2009

1.2.2 Venture capital as % of GDP 1.3.2 Venture capital (early stage, expansion
and replacement) as % of GDP Identical to EIS 2009

1.2.3 Private credit as a % of GDP --- EIS 2009 indicator no
longer used

1.2.4 Broadband access by firms --- EIS 2009 indicator no
longer used

FIRM ACTIVITIES FIRM ACTIVITIES
Firm investments Firm investments
2.1.1 Business R&D expenditures as % of GDP 2.1.1 Business R&D expenditures as % of GDP Identical to EIS 2009

2.1.2 IT expenditures as a % of GDP --- EIS 2009 indicator no
longer used

2.1.3 Non-R&D innovation expenditures as %
of turnover

2.1.2 Non-R&D innovation expenditures as %
of turnover Identical to EIS 2009

Linkages & entrepreneurship
2.2.1 SMEs innovating in-house as % of SMEs 2.2.1 SMEs innovating in-house as % of SMEs Identical to EIS 2009
2.2.2 Innovative SMEs collaborating with
others as % of SMEs

2.2.2 Innovative SMEs collaborating with
others as % of SMEs Identical to EIS 2009

2.2.3 Firm renewal rate (SMEs entries and exits
as a % of all SMEs) --- EIS 2009 indicator no

longer used
2.2.4 Public-private co-publications per million
population

2.2.3 Public-private co-publications per million
population Identical to EIS 2009

Throughputs Intellectual Assets
2.3.1 EPO patent applications million
population --- EIS 2009 indicator no

longer used

--- 2.3.1 PCT patents applications per billion GDP
(in PPS€) New indicator

---
2.3.2 PCT patent applications in societal
challenges per billion GDP (in PPS€) (climate
change mitigation; health)

New indicator

2.3.2 Community trademarks per million
population

2.3.3 Community trademarks per billion GDP
(in PPS€) Different denominator

2.3.3 Community designs per million
population

2.3.4 Community designs per billion GDP (in
PPS€) Different denominator

2.3.4 Technology Balance of Payments flows as
% of GDP --- Receipts captured in IUS

2010 indicator 3.2.5
OUTPUTS OUTPUTS
Innovators Innovators
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EIS 2009 IUS 2010 COMMENT

3.1.1SMEs introducing product or process
innovations as % of SMEs

3.1.1 SMEs introducing product or process
innovations as % of SMEs Identical to EIS 2009

3.1.2 SMEs introducing marketing or
organisational innovations as % of SMEs

3.1.2 SMEs introducing marketing or
organisational innovations as % of SMEs Identical to EIS 2009

3.1.3 Resource efficiency innovators as % of all
firms --- EIS 2009 indicator no

longer used
--- 3.1.3 High-growth innovative enterprises New indicator
Economic effects Economic effects
3.2.1 Employment in medium-high & high-tech
manufacturing as % of workforce --- EIS 2009 indicator no

longer used
3.2.2 Employment in knowledge-intensive
services as % of workforce --- EIS 2009 indicator no

longer used

---
3.2.1 Employment in knowledge-intensive
activities (manufacturing and services) as % of
workforce

New indicator

3.2.3 Medium and high-tech manufacturing
exports as % of total product exports

3.2.2 Medium and high-tech product exports as
% of total product exports Identical to EIS 2009

3.2.4 Knowledge-intensive services exports as
% of total services exports

3.2.3 Knowledge-intensive services exports as
% of total services exports Identical to EIS 2009

3.2.5 Sales of new to market innovations as %
of turnover 3.2.4 Sales of new to market and new to firm

innovations as % of turnover
Combines EIS 2009
indicators 3.2.5 and 3.2.63.2.6 Sales of new to firm innovations as % of

turnover

--- 3.2.5 Licence and patent revenues from abroad
as % of GDP

Part of EIS indicator 2.3.4
on TBP flows
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