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Executive Summary

The purpose of this project was to establish a solid foundation for future
Egyptian innovation policy and related strategies. To achieve such a target, a
thorough analysis of the capabilities of Egyptian institutions for science,
research and technology (SRT), the administrative organization and its
business processes and the needs of the Egyptian industry (especially of the
innovative SMEs) had to be done. The accomplished input will be used to
generate design principles for policy proposals and suggestions for the
reorganization and revitalization of the Egyptian SRT landscape in different
timeframes in a sustainable way.

The project design is based on the methodological approach by working on
three main modules as vertical tasks:

e  Performance of science, research and technology

e Industry demands and needs to be served by science, research and
technology

e Design principles for science, research and technology development and
guidelines for restructuring

To assure, that a maximum of already existing but maybe locally scattered
knowledge will be used within the project, it seemed reasonable to start with
a preliminary assessment to “collect” knowledge. Furthermore, considering
the strong soaring integration of the Mediterranean rim into the European
Union an attempt was made in conducting a screening process to ensure
input from various experts.
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1. Overall Objectives

The title reflects the overall objective of this project: evaluation of the Egyptian
Science, Research and Technology Landscape for the Design of the Egyptian
Innovation Policy and Strategy. It entails three elements, which will be
explained in this report.

The project goals can be divided into short-term, mid-term and long-term
objectives. A direct effect results in achieving the short-term objectives while
mid-term objectives address follow-up actions after the project itself to
guarantee sustainable effects. The long-term objectives correspond directly
with the overall political aims of Egypt to change the structure of SRT system.

The project partners (Ministry of Higher Education and State for Scientific
Research and Fraunhofer IPK) are responsible to take short-term measures, as
a direct effect triggered by the project. The mid- and long-term measures
have to be realized after the project is finalized. The Egyptian partners are
given appropriate measures and procedures in order to reach mid-term and
long-term objectives.

In cooperation with experts from Germany (e.g. Fraunhofer-Gesellschaft etc.)
different science, technology and research institutions in Egypt were evaluated
and so a unique chance was created to build long lasting partnerships
between the corresponding institutions for further cooperation.

Another very important issue of the project was passing on knowledge to the
involved Egyptian partners. This took place along the knowledge chain:

. Preparation of relevant knowledge
. Adaptation of knowledge to country specific framework conditions
. Transfer of knowledge

. Exemplary implementation
. Consolidation
. Dissemination for public use

Evaluation of the Egyptian Science, Research and Technology Landscape
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1.1 Short-Term Objectives

The project established data for the areas of:

e  Policy definition for research, science and technology
e  Definition of key fields with achievable targets and sub-goals
e Viable support mechanisms for sustainability and future growth

e Proposal for organization of division of labour between government and
other institutions in the research, science and technology area

e Needs for research, science and technology in the economy and society

e Reorganization proposal for SRT landscape to revitalize its service
function for community and industry, here especially the small and
medium sized companies (SME), which are considered as the backbone
of innovation and employment

o Definition of fields of research, science and technology to be developed
in the future (long-, mid- and short-term)

e  State of the capabilities and future plans of Egypt SRT institutions in
comparison to other surrounding countries and Europe (Competitiveness
Benchmarking)

e Know-how transfer on the assessment process of the industry and the
community’s and policy needs throughout the project

e  Proposal for a SRT master plan.

1.2 Mid-term and Long-term Objectives

The mid-term objectives were defined as those goals (milestones) that need to
be achieved in order to obtain the sustainable implementation of actions,
which are required to achieve the long-term objectives. Both mid-term and
long-term objectives will rely strongly on the results of this project. Of course,
the achievement of those results was only possible due to the sincere efforts
of Egyptian decision makers.

Short-term

o Emergency actions: Focus on existing resources to support economic
recovery

Mid-term

. Built on analyzed proven strengths

o Restructuring, optimization, reorientation, upgrading

Long-term

. Competencies networking, demand driven, performance accountability,
strategic orientation

Evaluation of the Egyptian Science, Research and Technology Landscape
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2. Project Approach

The overall project approach is organized in three major modules. Module 1
and 2 will be conducted simultaneously while Module 3 will follow as a logical
result of the first two modules, though it will be initiated from the beginning
of the project. The modules’ topics are:

. Analysis of Industrial Demands and Societal Needs for Science, Research
and Technology

. Assessment of the Performance of the present SRT System
. Design Principles to Improve the National Innovation System

The following figure (Fig. 1) shows how the three modules are interlinked and
visualizes the input capacity on the project timescale.

The modules on a time scale
Module 1 Module 2
=
3
(0]
Module 3
Fig. 1: The three project modules on a time scale

Those three modules are subdivided into twelve work packages. All work
packages basically follow the same work structure: structuring the objects,
observing, assessing and finally analyzing. The different work packages are
shown in the following table 1).
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Analysis of Industrial Demands and

Module 1 Societal Needs for Science, Research
and Technology (SRT)
Work Package 1 Assessment of Industrial Needs

Setting up of a Technology Foresight

Work Package 2
Process

Assessment of the Performance of the

HECIE present SRT System
National SRT Performance and

Work Package 3 International Benchmarking based on R&D
Indicators

Work Package 4 Performance of University Research

Work Package 5 Performance of Research Institutes
Performance of Technology Transfer and

ok IR 6 Regional Distribution of Technology Supply

Module 3 Design Principles to Improve the

National Innovation System

Relevant Framework Conditions of SRT in

Work Package 7
9 Egypt

Design Principles for Institution Building,

Work Package 8 Reorganization and Support

Design Principles for the Incentive

Work Package 9 Structure of Industrial R&D

Design Principles for Technology Transfer
Work Package 10 and Regional Development —
Strengthening SME

Design Principles for Strengthening

Work Package 11 International Cooperation in R&D

Proposal for Activities Accompanying the

Work Package 12 Implementation of an SRT Master Plan

Table 1: Overview on Work Packages

24
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The work packages, which are marked with a grey background were
performed as described in phase 1. It is proposed to work on the module 2 in
an additional project, which will be phase 2, after phase 1 is completed.

The results of the individual work packages will be described below.

The Ministry of Higher Education and Scientific Research (MHESR) in
conjunction with the Industrial Modernization Center (IMC) belonging to the
Ministry of Industry and Trade (MIT) undertook the initiative to design a
comprehensive national innovation policy and strategy. Once it will be realized
it will enhance and strengthen Egypt’s economic prosperity and international
competitiveness.

The results of this project within this offer will provide concrete
recommendations on how to properly implement the mentioned strategy.

MHESR decided to conduct the required national innovation policy and
strategy by means of the evaluation which resulted by a series of studies and
surveys. The project is meant to be helpful also for the design of various other
projects and surveys needed.

By using the elements of a knowledge transfer the project will provide also
design principles for the planning as well as for the layout of further
investigations either to assess new matters or to reassess already established
facts, for instance verifying the success of implemented measures.

The application of the above mentioned multiple proven methodologies will
ensure that crucial factors for the Egyptian innovation strategy like:

. Focused R & D strategy and policy

. Platforms for private public dialogue on innovation

. Framework to address current and future industrial demands

. Restructuring and repositioning towards an Egyptian culture of
innovation

. Coordination between all stakeholders assuring a common set of

targets will be available.

On the level of policy recommendations questions like:
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. How the government / public sector could support innovation

. How the private sector could be encouraged to put innovation on the
top of their agenda

. How to develop a strong, innovation based research landscape
. How to tap on international innovation
. How to create an innovation friendly culture and environment in Egypt

by incorporating all parts of society will be answered.

In regard to the development of implementation plans, it is considered to:

. Establish strong and viable technology transfer mechanisms
. Provide a sound data base for the national R&D capabilities available
. Establish business technology incubator schemes

. Organize national capacity building programs concerning, management
of incubators, commercialization of R&D results and IPR issues, etc.

. Trigger entrepreneurships at all relevant levels in Egypt
. Attract international organizations to take part in funding the
innovation system of Egypt on mutual benefit basis.

Phase 1 priority work packages (selection of the above mentioned work
packages):

Taking into consideration the above priorities and requirements, this Phase 1
project includes the following work packages (WP) — (Modules 1 and 2):

WP1: Assessment of Industrial Needs

WP3: National SRT Performance

WP4: Performance of University Research

WP5: Performance of Applied Research Institutions

WP6: Performance of Technology Transfer and Regional Distribution of

Technology Supply (Regional Development)

All principal remaining work packages (work packages 7 — 12) are proposed
for a later phase 2 as before described and are not subject of this project
report.

The results of the work packages marked with a grey background (see Table
1) as part of this final report will extensively describe reliable information for
the following outputs:
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. Well documented design of the assessment study to identify the current
strengths and weaknesses of the ‘Egyptian Innovation System’.

. Set of indicators to evaluate and monitor the Egyptian Innovation
System continuously.

. Draft document describing Egypt’s newly defined innovation strategy
together with the connected new policies.

. Rough implementation and action plan to set the new innovation
strategy and policies into motion.
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3. Work Package 1 - Enterprise Innovation Survey

3.1 Introduction

Work package 1 was adapted to the Egyptian needs and prerequisites. During
2008, the Egyptian Ministry of Higher Education had run a survey on industry
innovation performance with a specially designed questionnaire. The results of
this survey have been used within the project to assess the status quo of
innovation activities in the Egyptian industry.

According to the standard of the European Union, the instrument used in the
innovation performance measurement systems is the so called community
innovation survey (CIS). It measures the output of innovation with a defined
set of quantitative and qualitative indicators.

National Innovation Systems (EU Framework)

General National Indicators (Input) Innovation Indicators (Output)

Global economic flows (OECD Handbook on Patent Statistics (Patent Manual 2008)
Economic Globalisation Indicators )

Productivity and trade (OECD Manual on
Measuring Productivity (2001) ) => Community Innovation Survey (CIS)

Innovation Specific Indicators (Input)
R&D (Frascati Manual)

HRST (Canberra Manual 1995)

Innovation policy

Innovation performance (Oslo Manual) l

Information and Communication Technologies

Fig. 2: EU Framework for the measurement of innovation performance —
input and output factors
Source: Fraunhofer IPK
3.1.1 Design of the Study

The questionnaire used for the enterprise innovation survey was designed
according to the Oslo Manual, which describes how to collect and measure
the indicators needed to assess national innovation performance in the private
sector. Based on a questionnaire adapted from South Africa, the Egyptian
questionnaire was translated while maintaining the same codes (see Annex 2:
Questionnaire of Egyptian National Innovation Survey 2008). The adjustments
were done by the team prior to the starting of field work stages.
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The questionnaire was designed to collect data in terms of different
characteristics of enterprises from various governorates and cities all over
Egypt. The frame of the sample selection was drawn by the Egyptian
manufacturing federation according to ISIC. It represents all sectors of the
Egyptian enterprise landscape.

3.1.2 Selection of the Sample and Field Work

Enterprises, which are located in new manufacturing cities were also assessed.
These new cities are 6 of October City, EI-Oubout City, 10th of Ramadan
City, Alexandria (Borg AlArab City) as well as the Delta region El-Mahalla
ElKobra City that represent the textile industry and Damieta City that
represents the furniture industry. From Upper Egypt the sample was drawn
from El-Minia, El-Gedida and Assuit.

The field work contained the following activities:

. The pre-testing stage to check the questionnaire (n= 150) and the
design of the sample.

. The selection of the field staff: A data collection personnel was selected
from qualified staff of NCSCS, or from new graduates who had prior
data collection experience.

. The task team trained these nominees and provided an extra number of
candidates to allow for the attrition of disqualified candidates.

. Innovation awareness documents were also prepared.
. Filed reviewers, supervisor and interviewers included females besides
males.

After the initial general office training sessions, consequent training sessions
were held in small groups because of the specific areas and different
governorates: Cairo, Alexandria, Gharbia, Assuit, and Minia.

Pre-test field training was also conducted. The questionnaires were reviewed
each day by the research team and common mistakes were discussed in the
following morning. The staff of field was selected based on their performance
and evaluation results throughout the week.

The data collection process started after the training phase. The review of the
questionnaires was done by field reviewers during the data collection process.
Reviewers were also instructed to visit enterprises with researchers in case
there was any doubt of the data validity.

Supervisors were responsible for the stock of blank questionnaires and also for
the collection of questionnaires after they were reviewed by field reviewers.
As well, they were in charge of the distribution of samples assigned to the
team among researchers.
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Progress

Phase 1month | 2month | 3 month | 4 month | 5month | 6 month

Office preparation

Questionnaire Design

Pre-Test

Field Work

Office review, coding and
validation

Data Entry and re-interview

Data Analysis

Report Writing and
documentation

Table 2: Timetable of enterprise innovation survey (Source: Ministry of Higher
Education Egypt)

3.2 Study Results

The following pages will give an overview of the most important findings from
the analysis of 2943 valid data sets, which were collected during the survey.
The whole section is structured as follows: first, some general information
about the analyzed data is given in the first section (3.2.1 Basic Structural
Data) in order to describe the data sample of this study.

The following section (3.2.2 Overview on Innovation Activities) outlines some
basic information on innovation activities in Egypt. The most important groups
like sector, region and company size are analyzed according to their
innovation performance. Then this rough overview is being specified in section
3.2.3. (Innovation Activities in Detail: Innovation Active Companies) taking a
closer look at different kinds of innovation activities (product and process
innovative companies). The following questions are analyzed in the above
mentioned section:

. Who developed these innovations?
. Did these innovations mainly originate in Egypt or abroad?
. Were any of these innovations new on the market or new to the firm?

. Which were the most important sources of information for the
innovations?

. Which were the most important outcomes/effects of those innovations?
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The subsequent section (3.2.4 Background Information: Prerequisites of
Innovation) displays the sources, effects, perceived constraints etc. for all
companies taking part in this study in comparison to all innovative companies
(product and process). It includes the results from the following questions:

. Were there any innovation activities abandoned or are still ongoing?

. What were the types of innovation activities, the enterprise was active
in?

. Was there any public financial support for innovation activities?

. Which were the most important barriers to innovation?

. Which were the most important sources of information for your
innovations?

. Did the enterprise engage in any organization or marketing
innovations?

Generally, all answers refer to a period between the years 2005-2007.

3.2.1 Basic Structural Data

The following figures give an overview of the enterprises, which have
participated in the survey according to their location, size and sector. The
major part of enterprises is located in the Cairo region (Cairo and Giza).
Generally, the selection of the sample in terms of sizes corresponds to the
actual distribution of enterprises across Egypt. This means, within the total
sample of 2943 enterprises participating in the survey, the sample distribution
reflects the real local distribution of all enterprises in Egypt.

size of enterprises involved in the innovation survey in percentage
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Fig. 3 Number of enterprises involved in the innovation survey per
Governorate

Concerning the size of enterprises included in the study, the great majority are
micro (1-5) and small (6-49) enterprises (80,4%). This ratio reflects the
situation of the Egyptian economy, which is mainly based on the performance
of very few big internationally acting companies and depending highly on the
economic performance of a very high number of very small companies. The
officially published percentage of SMEs in the Egyptian economy differs
slightly according to the information source, but according to estimations,
more than 99% of Egyptian enterprises are micro, small or medium sized
enterprises (1-49 employees).’

' Central Agency for Public Mobilization and Statistics, Arab Republic of Egypt, 1996
Establishments Census
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Size of Enterprises 2007
(N=2943)
50%
40,1%  40,3%
40% -
30% -
20% -
11,6%
10% -
’ 4,7%
1,4% 1,1% 0,9%
0% - ' ' S s — — E—
1-5 6-49 50-199 200-499 500-1000 >1000 Missing
Fig. 4: 2007 size of enterprises involved in the innovation survey in

percentage

The following chart (Fig. 5) display the distribution of participating companies
across sectors and branches. Generally, more than 86% of the participating
companies are coming from the manufacturing sector and only 13,8% are
working in the services sector.

The distribution of the survey does not reflect the real ratio between
companies working in the service and the industrial sector in Egypt. According
to the most recent data available, the service sector accounts for almost half
of the GDP (48,9%) while occupying about 51% of the labor force. Industry
accounts for 37,6% of the Egyptian GDP while occupying only 17% of the
total labor force.?

The agricultural sector accounts for 32% of the countries GDP but has not
been involved in the study.

From a total number of 2943 companies involved in the study, the biggest
group of companies works in the textile industry, which is the most important
industrial branch in Egypt. In the study, this rank is closely followed by the
metallurgy and wood industry. Within the group of service industry,
companies working in the field of gastronomy and tourism are the biggest

group.

2 https://Awww.cia.gov/library/publications/the-world-factbook/geos/eg.html
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Participating Companies across Sectors and Branches
(N=2943)

Textile Industry 18,0%

Metallurgy 9%

Wood Industry

Chemical Products

Equipment and Machinery

Manufacturing

Food and Tabacco

Construction

Paper Industry and Publishing

Other

Gastronomy and Tourism

Services

Financial Services

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%

Fig. 5: Number of companies participating in the innovation survey
displayed by sector and branch in percentage

Almost 99% of these companies do serve customers in Egypt (see figure
below). Only few companies have additional customers in Africa (7,6%), Asia
(7%) and Europe (6%). Only 4,5% sell goods or services to America.
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Geographic Markets to which Goods or Services were sold in
2005 to 2007 (N=2943)
98,8%

100%
80%
60%
40%
20%

7,6% 6’0% 4’5% 7,0% 3,6%

0% ] 1 — 1 =
Egypt Africa Europe America Asia Other
Fig. 6: Geographic markets to which goods or services were sold in
percentage
3.2.2 Overview on Innovation Activities

The purpose of this section is to give a broad overview of the range of
indicators of innovation activities in Egypt and to show a general picture of
innovations in Egypt. Later sections will explore elements of this broad picture
in more detail in order to give deeper insights for policy and practice.

Inrovation

Mon-
ekl technalagical

Product Process Marketing Organisational

Services

Fig. 7: Basic concept of firm-related innovation activities

Underpinning the analysis, a classification of enterprises in ‘innovation active’
and ‘none innovation active’ had to be realized. The common concept, which
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helps to explain and to describe corporate innovation, divides innovation into
technological and non-technological innovation. The definition of an
‘innovation active’ business implies the following criteria: the enterprise has to
introduce a new product or significantly improved product (good or service) or
the process of making supply. Insofar, technological innovation is consisting of
both product (goods and services) innovation and process innovation.

The following section only describes the innovation performance of Egyptian
companies in terms of technological innovation. Non-technological innovation
is being regarded as an important prerequisite for technological innovation.
Therefore it will be analyzed in the section 3.2.4.6.

An analysis of those enterprises which indicated innovation activities shows,
that about 18,8% of Egyptian companies are active in either process
innovation or product innovation. Breaking down the analysis to the single
types of innovation reveals that out of these almost 19% innovation active
companies, 13,2% are active in goods or services innovation, and 21,8% are
active in process innovation.

Types of Innovation Activities in Companies
(N=2943)
20,0%

17,9% 16,67

16,0%
13,2%
12.0% 10.2%
8.2%
8,0%
- j
0,0% -

Only Service | Only Goods Goods and

Innovation Innovation Service
Innovation
Product Innovation Process Innovation
Innovation active (all)
Fig. 8: Innovation active companies — split by types of innovation in
percentage

3.22.1 Innovation in Sectors

Looking at the differences between innovation activities per sector, the
analysis outlines a higher percentage of innovation activities in the service
sector. Almost 25% of service companies indicate innovation activities
compared to less than 18% in the manufacturing sector.
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Innovation Active Enterprises per Sector (2007)
100,0%
82,1%
80,0% o :
60,0% -
40,0%
20,0%
0,0% -
Innovative Enterprises None Innovative Enterprises
I Services Sector B Manufacturing
Fig. 9: Innovation active enterprises per sector in percentage

The company sample of the services sector includes 152 companies from the
financial sector and 253 companies from gastronomy and tourism sector.
Astoundingly, the financial sector is responsible for the high innovation rate
within the services sector as a whole: 32,9% of the innovative enterprises do
perform process innovations and 28,9% do perform product innovation. The
tourism and gastronomy sector is less innovative with 18,6% of product
innovation activities and 22,5% of process innovations.

The proceeding text will give a more detailed analysis of all companies, which
are active in either product or process innovation. The total number of
companies which are active in at least one of these innovation activities is 554
across all sectors.

32272 Innovation and Size

Taking a closer look at the innovation activities performed by different
enterprises classified by size clearly shows that the rate of innovation is
growing with the size of the company. Micro enterprises as well as small
enterprises are the least innovation actives. Most innovative active companies
are those with 500 to 1000 employees. Especially process innovation seems to
be a major issue within this group: 50% of those enterprises perform process
innovation.

Generally, service innovation is the innovation type showing the lowest rate,
close to product innovation. The most important type of innovation
irrespective of the size of the company is process innovation.
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Innovation Activities according to Company Sizes
60%
50% 20%
° 45% 44%
40% ,_7
0,
339% 34%
30% 79 29% 0 n
19% &
20% 7% - —
10% -
0% -
1-5 6-49 50-199 200-499 500-1000 >1000
(N=1179) (N=1184) (N=340) (N=138) (N=42) (N=32)
B Goods Innovation @ Services Innovation O Process Innovation
Fig. 10: Innovation activities in enterprises according to size in percentage

3.2.2.3 Innovation and Region

Looking at the different regions in Egypt and their innovation performance,
the analysis clearly states great differences between single regions. The two
regions, which can be clearly identified as the innovation-leaders among the
Egyptian Governorates are Beni Suef (42,9%) and Monoufia (38,4%). Qena
and Asyut have a surprisingly low innovation rate with only 4,5%.

The Cairo region with the two governorates of Cairo and Giza, which is the
majority of companies involved in this study, is located at an average level in
the middle of all innovative regions. It has to be noted, that the sample is not
representative for the number of industries in the governorates.
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Innovation-active Enterprises per Region

45%

40%

35%

30%

38.4%

£O0597/6

25% -
. 19,7%
20% 17,1% 17,0% 16.7%
14,7%
15% - 11,8%
10% 2
-
5% 45% 4,5%
-
0% -
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Fig. 11: Ratio of innovation-active enterprises per region
3.2.3 Innovation Activities in Detail: Innovation Active Companies
The following section takes a closer look at innovation activities in Egyptian
companies. The analysis distinguishes between product innovation (goods and
services) and process innovation.
3.2.3.1 Product Innovation

In the following section, only those enterprises are described, which are active
either in goods or in service innovation, meaning they are generally active in
product innovation. The total number of this group counts 388 across all
sectors and sizes.

The question about the responsibility for the innovations was answered by
352 enterprises — which equals 90,7% of the group with the result that
innovations were mainly developed within the enterprise itself or within the
enterprise group. Only a marginal percentage states, that other enterprises are
involved or completely responsible for innovation activities.
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Responsibility for Innovations
Goods and Services Innovative Companies (N=388)
80% -+
60% -
40%
% e 1,5% 0,5%
»9 /0 ,9 /0
0% | I R
Mainly own Own enterprise Mainly other No Answer
enterprise or together with enterprises or
enterprise group other enterprises institutions
or institutions
Fig. 12: Responsibility for innovations in percentage (innovation active —

goods and services only)

The following answers are responding to the results described above, i.e. the
majority of innovations are realized within the enterprises themselves.
Accordingly, the majority of product innovations are coming from Egypt and
from not abroad.

Origin of Innovations
Goods and Service Innovative Companies (N=388)
0,
100% 91.2%
80% -
60% -
40% -
20% -
8,0%
0,8%
0% -
In Egypt Abroad No Answer
Fig. 13: Origin of innovations in percentage (innovation active — goods and

services only)
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Enterprises were also asked about the degree of novelty of their innovations:
“Where their goods or service innovations new to the market or new to the
firm?”

According to the definition of an innovation, a new or improved product,
service or process has to be a first-time result of the firm at minimum. An
innovation which is “something new to the firm” means that a new or
improved product or process has been established in the firm and likewise it is
technologically novel for the enterprise. It is possible that it has been already
established in another form in other firms or industries. The maximum of an
innovation is the introduction of something completely new on the market.

According to the answers of those 388 companies, which are active in
product innovation, the rate of innovations that are new to the market is very
high: more than 55% of the companies stated, that their innovation results
(new or improved products or processes) were introduced to the market for
the very first time!

Degree of Novelty
Goods and Services Innovative Companies (N=388)
100%

80% - 77,3%
60% 55,2%
40% -
20% -

0% -

New to Market New to firm
Fig. 14: Degree of novelty in percentage (innovation active — goods and

services only)

Recently, the innovation literature discussed how the ideas and the use of an
innovation can be accomplished. Furthermore, the importance of various
sources of information was noticed. In particular, the balance between
internal and external sources of information and amongst external sources,
the balance between public and private information sources has to be taken
into account. With this in mind the next figure (Fig. 15) outlines responses
given in the survey.
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Regarding the sources of information, which are used to plan or to establish
an innovation activity, a closer look at the cooperation partners of research
institutions will follow.

The most important information sources for innovation are the own enterprise
or the own enterprise group, meaning that Egyptian enterprises rather prefer
in-house R&D activities. Nearly the same preference is given to cooperations
with clients or customers as well as suppliers. It indicates a very well ongoing
networking between enterprises and a good cooperation within the
companies supply chain.

Highly Important Sources of Information
Goods and Services Innovative Companies (N=388)

Sources within your enterprise or enterprise group 62,1%
Clients or customers

Suppliers of equipment, materials, components or software
Competitors or other enterprises in your sector

Conferences, trade fairs, exhibitions

Consultants, commercial labs or private R&D institutes

Scientific journals and trade/technical publications 19,8%
Professional and industry associations

Government or public research institutes

Universities and Technikons

0% 10% 20% 30% 40% 50% 60% 70%

Fig. 15: Highly important sources of information for innovation activities in
percentage (innovation active — goods and services only)

As result, R&D institutions and universities are the least important partners for
enterprise innovation activities in Egypt. This fact is confirmed by the analysis
in section 3 — work packages 4 and 5 on the survey of university and research
centre performance. Generally, scientific sources like journals or conferences
are less considered as innovation input factors for enterprises. Private R&D
laboratories and consultancies seem to be even more important than the
public institutions. In short, Egyptian companies rely much more on non-
academic input for innovation. Hence, information sources from the own
company, clients, customers and even suppliers are the three most important
information sources.
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The effects of innovation attempts and activities highlight other aspects:
many enterprises stated a very great impact of innovation activities in terms of
successfully entering new markets. As well as increasing their market shares,
product or service quality or in general the capacity of production processes or
services. Due to innovation activities, enterprises are also improving the
flexibility of production processes and services. But innovation had less effect
on labor costs and savings in materials or energy.

Being innovative indeed seems to be a benefit for innovative companies in
Egypt. Because increasing market shares will have a direct effect on the
financial income of a company and so investments in innovation activities will
pay off in the long run.

Highly Important Effects of Innovation
Goods and Services Innovative Companies (N=388)

Improved quality of goods or services 6,7%
Improved flexibity of production or service provision

Increased range of goods or services

Entered new markets or increased market share

Increased capacity of production or service provision

Met governmental regulatory requirements

Reduced environmental impacts or improved health and safety

Reduced labour costs per unit output

Reduced materials and energy per unit output

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Fig. 16: Highly important effects of innovation in percentage (innovation
active — goods and services only)
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3.2.3.2 Process Innovation

Now the following section only takes a look at those enterprises, which are
active in process innovation. The total number of this group counts 527 across
all sectors and sizes. The results of this group will be compared to the group
of product innovators analyzed in the section above. Generally, there are no
major differences between the two groups so that the explanations and main
results of the section above apply equally for product and process innovators.

The questionnaire distinguished between 3 types of process innovation
activities. Companies are considered as process innovators, if they chose one
of the following options:

. Introduction of new or significantly improved methods of
manufacturing or new or significantly improved methods of producing
goods or services

. Introduction of new or significantly improved logistics, delivery or
distribution methods
. Introduction of new or significantly improved support activities for their
processes.
Enterprises with Specific Process Innovations 2005 - 2007
(N=527)
100% 86.3%
80% -
65,5%
60% -
40% -
20%
0% -
New or significantly New or significantly New or significantly
improved methods of improved logistics, improved supporting
manufacturing or delivery or distribution  activities for processes
producing goods or methods
services
Fig. 17: Specific process innovations 2005-2007 in percentage (innovation

active companies only — process innovations)

The figure above shows, that most companies introduced new or improved
manufacturing or production methods for their goods and services. New
logistics and supporting processes are considered almost equally important
and were introduced by about 66% of process innovative enterprises.
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The question about the responsibility for the innovations was answered by
519 enterprises — which equals 98,7% of the group with the result that
innovations were mainly developed within the enterprise itself or with in the
enterprise group (88,4%). Only a marginal percentage states, that other
enterprises are involved or completely responsible for innovation activities.

In comparison with the group of product innovative enterprises (see previous
section) this percentage is a little higher: compared to product innovators
(7,2%), 8,6% of process innovators stated, that innovations were developed
in cooperation with other enterprises.

The percentage of externally delivered innovations is almost equally low within
both groups — product and process innovative enterprises.

Responsiblity for Innovations Process Innovative Companies
(N=527)
0,
100% 88,4%
80% -
60% -
40% -
20%
8,6% 1,7% 1,3%
0% - ;
Mainly your Your enterprise Mainly other No Answer
enterprise or together with enterprises or
enterprise group other enterprises institutions
or institutions
Fig. 18: Responsibility for innovations 2005-2007 in percentage (innovation

active only — process innovations)

Just as for product innovative enterprises, the answers to the question
whether these innovations originated in Egypt or abroad confirms the results
which were just described in the paragraph above: the majority of innovations
are realized within the enterprises themselves so that in consequence the
majority of process innovations are coming from Egypt and from not abroad
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Origin of Innovations
Process Innovative Companies (N=527)
100%
° 88,2%

80% -

60% -

40% -

20% 11,0%

0,8%
0% -
Egypt Abroad No Answer

Fig. 19: Origin of innovations 2005-2007 in percentage (innovation active

companies only — process innovations)

Just as for product innovative enterprises, the sources of information, which
are used to plan or to establish an innovation activity are analyzed in detail in
the following graph.

Generally, the results do not differ heavily between product and process
innovative companies as already mentioned. Also for process innovative
enterprises, the most important partners for innovation are their own
enterprises or own enterprise groups, meaning that Egyptian enterprises
rather prefer in-house R&D activities also in terms of process innovations.
Nearly the same preference is given to cooperation’s with clients or customers
as well as suppliers.

Least important information sources are universities, research institutes and
industry associations. Surprisingly, scientific journals are even more frequently
used (18,1%) for information on latest developments than universities or
research institutions (only about 7%). In consequence, a company which plans
or is interested in implementing innovation activities would rather prefer to
read a journal than asking an expert from research directly. This applies for
product innovators as well.
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Highly Important Sources of Information
Process Innovative Companies (N=527)

Sources within your enterprise or enterprise group 58,6%
Clients or customers

Suppliers of equipment, materials, components or software
Competitors or other enterprises in your sector
Conferences, trade fairs, exhibitions

Consultants, commercial labs or private R&D institutes

Scientific journals and trade/technical publications

Professional and industry associations 10,3%

Government or public research institutes

Universities and Technikons

0% 10% 20% 30% 40% 50% 60%  70%

Fig. 20: Highly important sources of information in percentage (innovation
active companies only — process innovations)

The effects of process innovations were generally assessed a little less
important for enterprises than product innovations: for example, 75,3% of
enterprises answered, that a process innovation could improve the quality of
their goods and services. Compared to 86,7% of product innovators who
stated this effect, a difference between these two groups is more than 11%.

The same applies for effects like “entering new markets” or “increased rage
of goods” etc. In consequence, product innovation seems to have a more
direct impact on a company’s performance than process innovation.
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Highly Important Effects of Innovation
Process Innovative Companies (N=527)

Improved quality of goods or services

Improved flexibity of production or service provision

Increased range of goods or services

Increased capacity of production or service provision

Entered new markets or increased market share

Met governmental regulatory requirements

Reduced environmental impacts or improved health and safety

Reduced materials and energy per unit output

Reduced labour costs per unit output
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Fig. 21: Highly important effects of innovation in percentage (innovation
active companies only — process innovations

3.2.4 Background Information: Prerequisites of Innovation

3.24.1 Abandoned and Ongoing Innovation Activities 2005-2007

The following figure reflects the ongoing and abandoned innovation activities
during the years 2005 to 2007. Most of the companies seem to be engaged
in long term innovation projects, as more than 65% of the innovation active
companies answered, that their innovation activities were still ongoing after
the end of the year 2007. Only 18% of the enterprises abandoned innovation
efforts within this timeframe.
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Abandoned and ongoing innovation activities 2005-2007
(N = 554)

Still ongoing

Abandoned

0% 10% 20% 30% 40% 50% 60% 70%

Fig. 22: Abandoned and ongoing innovation activities 2005 — 2007 in
percentage (innovation active companies only)

3.2.4.2 Types of Innovation Activities 2005-2007

Enterprises were asked, in which kind of innovation activities they were
engaged during the years 2005-2007. The following analysis describes the
results of this question first for innovation active enterprises and second for all
enterprises.

The answers to the question about type or nature of innovation efforts points
out that the majority of enterprises is active in efforts related to the
acquisition of new machinery, equipment or software (see Fig. 23). The
second and third most common types of innovation activities are training and
in-house R&D. As expected, only 31,5% (Extramural R&D) and 32,4%
(Acquisition of external knowledge) of all innovation active enterprises are
cooperating with external partners like other enterprises or R&D institutions in
order to implement innovation activities.
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Types of Innovation Activities 2005-2007
Innovation Active only (N=554)
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Acquisition  Training  Intramural Market Other  Acquisition Extramural
of (in-house) introduction  activities of other or
machinery, R&D of (including  external  outsourced
equipment innovations  design)  knowledge R&D
and
software
Fig. 23: Types of innovation activities 2005-2007 in percentage (innovation

active companies only)

When looking at the answers to the same question of all companies, which
participated in the study, the picture doesn’t change significantly: most of the
companies are acquiring new machinery, equipment and software in order to
implement innovation activities, least common activities are the acquisition of
external sources of innovation.
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Types of Innovation Activities 2005-2007
(N=2943)
20%
16,1%
0, ]
16% 14,2% 14,0%
11,5%
o/ | )
12% 10,4%
o/ |
8% 6,2% 6,0%
N I I:
00/0 T T T T T T
Acquisition  Training Intramural Market Other Acquisition Extramural
of (in-house) introduction  activities of other or
machinery, R&D of (including external  outsourced
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and
software
Fig. 24: Types of innovation activities 2005-2007 in total percentage (all

companies)

3.24.3 Public Financial Support for Innovation Activities 2005-2007

Financial support from public authorities or institutions is an important
prerequisite in order to motivate and encourage innovation activities in
companies. Between the years 2005 and 2007 only a very small ratio of all
companies involved in the study have received any kind of financial support
from public institutions. 0,75% received support from national funding
agencies, and another 0,75% received financial aids from foreign government
or funds. Municipalities and Governorates seem to be almost inactive in
financing corporate innovation. This indicates that official Egyptian efforts in
supporting research and innovation in companies are still improvable,
especially at local level.
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Public Financial Support for Innovation Activities 2005-2007
(N=2943)
0,8% .
0,68% 0.75% 0,71%
0,6% 0,58%
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0,0% . ‘
Metros and Gowernorate National National funding Foreign
municipalities government  agencies such  government/
as ASRT, public sources
STDF, MOSR  (e.g. European
Commission)
Fig. 25: Public financial support 2005-2007 in percentage (all companies)

When taking a closer look at the answers of innovation active companies only,
the picture looks more promising. Fewer than 4% received support by
national funding agencies, the Egyptian government and international
governments. Nevertheless, foreign funding sources are almost equally used
as Egyptian support instruments, which indicated a weak national system of
innovation support programs and company support.
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Public Financial Support for Innovation Activities 2005-2007
(N=554)
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Fig. 26: Public financial support 2005-2007 in percentage (innovation active

only)

3.2.4.4 Barriers to Innovation

Beyond resource considerations (as indicated by skills and expenditures), the
academic literature is increasingly concerned regarding the extent of perceived
barriers to innovation which hinder innovative activities. At this point,
perceptions are more important than any objective measurement of
constraints. If firms perceive any difficulty, they are likely to react to it
regardless of its objective basis. To date, much of the debate (often focused
upon smaller firms) has been concerned with the existence of financial
constraints to innovation. However firms seem to be in fact 'know-how’
constrained, rather than financially constrained. The access to adequately
qualified personnel may be the principal barrier to innovation for most firms.
Data from the CIS allows us to explore these issues.

The analysis for Egypt clearly shows that the decision not to innovate is made
due to financial reasons. Lack of funding by their own enterprises or their
enterprise groups is one of those reasons. Additionally, the innovation costs
are considered as too high.
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Barriers to Innovation 2005-2007
(N=2943)
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Fig. 27:

Factors hampering innovation activities 2005-2007 (all companies)

Very low impacts on negative innovation decisions have factors like
‘difficulties in finding partners for innovation’ or ‘uncertain demand and
market situations’. An issue, which is not yet clearly outlined but does have a
slight impact, is the lack of qualified personnel.

The following figure only shows the highly important factors, which
hampered innovation in all companies.
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Highly Important Barriers to Innovation 2005-2007
(N=2943)

No need due to prior innovations 9,9%

Difficulty in finding co-operation partners for innovation 10,6%

No need because of no demand for innovations 11,8%

Uncertain demand for innovative goods or services 12,0%
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Innovation costs too high 39,6%
Lack of funds within your enterprise or group 42,6%
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Fig. 28: Highly important factors that hampered innovation 2005-2007 in

percentage (all companies)

The subsequent figure shows the answer to the question on highly important
barriers of innovation only for innovation active companies. Within this group,
the high costs for innovation are the most important barrier to innovation, the
second factor is the lack of funding from the own enterprise. Consequently,
innovation is mainly hampered by financial reasons.
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Highly Important Barriers to Innovation 2005-2007
Innovation Active only (N=554)
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Fig. 29: Highly important factors that hampered innovation 2005-2007 in

percentage (innovation active companies only)

The group of non innovative companies almost shows the same picture: lack
of funds from the own company, from other companies and high innovation
costs are the three main reasons, not to start innovation activities at all. On
the other hand, the lack of qualified personnel, finding the right cooperation
partners or the absence of innovation demand are less important barriers.
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Highly Important Barriers to Innovation
None Innovative Enterprises only (N=2389)
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Fig. 30: Highly important factors hampering innovation in percentage (none-

innovation active companies only)

3.2.45 IPR Issues

Traditionally, Egyptian companies are very retentive in applying for patents or
making use of their IPR rights in general. The study shows, that at least 580
from all 2943 companies have registered a trademark during the past years.
While 226 registered an industrial design and 111 claimed a copyright for
their innovations, only 64 companies applied for a patent in Egypt. Even less
companies are active on the international market and applied for a patent
outside the country.

This last result corresponds to the results from questions about the
responsibility as well as the origin of innovations (see sections 3.2.3.1 and
3.2.3.2). Here both, product and process innovators, stated that they are
mostly active in the Egyptian market.
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Fig. 31: Did your enterprise apply for or register one of the following options

(all companies)?

3.24.6 Organizational and Marketing Innovation

In recognition of the fact that technical innovation (i.e. innovation in products
and processes only) may capture only a small group of innovation outputs, the
CIS included questions relating to the so called ‘wider’ innovation. It appears,
that technical innovation to certain sectors, particularly services are less
relevant. By exploring a wider set of technological change activities (in the
broader sense of knowledge of tools and crafts, rather than concerning
physical artifacts), it is hoped that the CIS may more adequately represent
innovative activity in all the surveyed sectors. Unfortunately, the question
relating to wider innovation was posed at the end of the questionnaire and
therefore it is more difficult to relate these responses to other questions like
sources of information or effect of innovation. Nonetheless, the following
figure explores some of these issues.

Evaluation of the Egyptian Science, Research and Technology Landscape
for the Design of the Egyptian Innovation Policy and Strategy - Cairo 2010




\

~ Fraunhofer

IPK

Innovation Activities (N=2943)
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Fig. 32: Number of companies performing different types of innovation in

total numbers (all companies)

Keeping the figure in mind, around 18% of all Egyptian companies are
actively performing innovation activities in terms of process and product
innovation. A total number of 40,9% is reached in the analysis if the answers
concerning wider innovation activities are included in the analysis.
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Fig. 33: Overview on innovation activities including organizational and

marketing innovation (all companies)

Wider innovations include the following activities:

o New or significantly improved knowledge management systems for
better use or exchange information, knowledge and skills within your
enterprise

. Major changes to the organization of work within the enterprise, such
as changes in the management structure or integrating different
departments or activities

. New or significant changes in external relations with other firms or
public institutions, like through alliances, partnerships, outsourcing or
sub-contracting

o Significant changes to the design or packaging of a good or service

. New or significantly changed sales or distribution methods, such as
internet sales, franchising, direct sales or distribution licenses.

Looking at the share of enterprises indicating one of these activities, the
distribution is rather stable (see Fig. 34). Improved relations to externals like
clients, customers or other institutions are the most common organizational
improvements, while new distribution and sales methods are less usual.
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Wider Innovation Activities (N=1086)
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Fig. 34: Wider innovation activities in detail (innovation active companies
only — marketing and organizational innovation)

Comparing the ratio per company size between all innovation types including
wider innovation reveals a difference in the importance of the type of wider
innovation. The bigger the company, the less innovation in terms of
organizational structures is being introduced. Within companies above 1000
employees, the ratio between process, service, product and wider innovation
is almost equally distributed (25%). Within smaller companies, the importance
of service innovations seems to be rather low, while the importance of process
innovations grows with the growth of company size.
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Fig. 35: Types of wider innovation per company size

Having a look at those companies, which are inactive in product or process
innovation shows, that a respective part is either active in organizational or
marketing innovation. It signals, that those companies are open for change
and consider internal improvements as important for their future success.

Organisational and Marketing Innovations 2005-2007
None Innovative Companies only (N=2389)
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Fig. 36: Organizational and marketing innovation 2005 — 2007 in

percentage (non innovation active companies only)

Evaluation of the Egyptian Science, Research and Technology Landscape
for the Design of the Egyptian Innovation Policy and Strategy - Cairo 2010




Z Fraunhofer

IPK

Organisational and Marketing Innovations 2005-2007
Innovative Companies only (N=554)
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Fig. 37: Organizational and marketing innovation 2005-2007 in percentage

(innovation active companies only)
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4. Work Package 3 — National SRT Performance

As part of the whole project (Phase 1) work package 3, “National SRT
Performance” based on R&D Indicators for Egypt will be described in the
following section of this final report.

In order to assess the previous and present performance of Egypt's SRT
system, first of all an R&D indicator analysis was conducted by the Egyptian
Ministry of Higher Education and Scientific Research in Cairo. The data given
in this report is mostly based on the research efforts and indicator calculations
of the Ministry. This analysis will facilitate the identification of future
perspectives and strategic goals, which have to be concentrated on.

Therefore the project in total will provide a detailed view on the present
situation of R&D in Egypt as well as its future perspectives regarding the
development of the Egyptian science and technology system.

4.1 Special Objectives of this Work Package

The R&D indicator analysis pursues in a narrower sense the following
objectives:

. Assessment of Egypt’s R&D capability
. Analysis of the Egyptian position in terms of R&D in relation to its

economy
. Cost-effectiveness of Egypt’'s R&D
. Identification of specialized fields of science in Egypt
. Assessment of Egypt's R&D performance by international comparison

with selected foreign and MENA countries

. Assessment of the concordance between scientific activities and specific
industrial needs

4.2 Methodology and Structure of this Report

The R&D indicator analysis encompasses a number of tools, which have been
considered as necessary in order to achieve useful results:

o Desktop  Research  (national/international  statistics, documents,
databases)

. Indicator Analysis in Egypt

. International Benchmarking (mostly by selected UNESCO, OECD and
MENA countries).
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Based on the results of the indicator analysis a synthetic assessment is derived
in the conclusion section that comprises the following features:

. Assessment of the role of high-tech in the Egyptian industry

. Assessment of the matching of research, development and production
activities

. Assessment of the efficiency of R&D in Egypt

4.3 Selection of R&D Indicators

Within the scope of this analysis, a range of important and commonly applied
R&D indicators was considered and selected in terms of the availability of data
and the relevance of results for this project.

4.3.1 Overview of Important R&D Indicators

The following gives an overview of important R&D indicators that can be
found in the literature (e.g. Grupp, H. 1997; OECD 1993; OECD 1997).

Type of R& D

Basic Applied Experimental
Research Research Development

1
v ‘
Scientific Patent
Publications Applications
a Output and Performance
: : Indicators
) o External Trade
Input Indicators Throughput o Techn. Balance of Payment
« R&D Expenditure Indicators e Innovation Indicators

e R&D Personnel

* R&D Co-operations
o ICT Infrastructure

NV

Combined Indicators

Fig. 38: Overview of important R&D indicators

R&D indicators are typically divided into input, throughput and output
indicators.
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Selected input indicators are:

. R&D Expenditure:

. Gross Domestic Expenditure on R&D

o R&D Intensity (R&D expenditure / GDP)

. R&D Personnel (total R&D personnel, total scientists and engineers)

Selected throughput indicators (scientific output indicators) are:

o Bibliometric Indicators:

o Number of scientific articles and citations (total and by selected fields of
science)

. Citation rates

o Patent Indicators

Selected output indicators (technological and economic output indicators) are:

. External Trade in High-Tech Products (imports / exports)

432 Data Requirements and Available Sources
R&D performance in Egypt was studied considering the following
delimitations:
. Maximum observation period of 3 years
. Data used for comparison from national and international level
. Considering different fields of science
. Considering different classifications of R&D activities
. Considering different industrial classifications
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4.4 R&D Indicator Analysis

The world devoted 1,7% of gross domestic product (GDP) to R&D in 2002. In
monetary terms, this corresponds to 830 billion US$, according to estimates
by the UNESCO Institute for Statistics (December 2004). These global
distributions conceal huge discrepancies. They reflect the enormous divide in
terms of development, prosperity, health and participation in the world
economy but also in world affairs in general.

The question is, what is the role of the Arab states, especially Egypt,
concerning R&D production in the world and what are the challenges for
Egypt on the way towards a knowledge economy?

It will take a handful of indicators to answer these questions. Looking at
several indicators, there is no doubt that there are wide margins between the
scores of regions or countries.

Distinctions can be identified between several regions. Only a few countries in
the world are producing science and are benefiting from it. To give an
overview of the scientific activities worldwide, it is useful to compare the
GERD/GDP-ratio for several countries and areas. The following figure presents
gross domestic expenditure on R&D (GERD) as a percentage of the gross
domestic product (GDP).
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Fig. 39: Gross domestic expenditure on R&D as a percentage of GDP, 2007
or latest available year

Source: UNESCO Institute for Statistics estimates, September 2009
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The UNESCO Institute for Statistics estimates an increase of the world R&D
expenditure from 2002 to 2007 by 44% in absolute terms. In relative terms,
1,7% of the world’s GDP was devoted to R&D also in 2007. Nevertheless, the
gross expenditure on R&D as a percentage of GDP in Egypt is still on a rather
low level with 0,2% only.

To give some more details on the current situation in Egypt in terms of GDP as
well as of the GERD as percentage of GDP, the following analysis was
performed by the Egyptian Ministry for Higher Education and Scientific
Research.

( Billion L.E.) Gross Expenditure ( Billion L.E.)
24 8964 | 900
2,2 850

2 / 15 1 800
7‘%// 1 750

01,8

o 1,6 1,71 700 9

o 1,6 T

, / 650
14 13 /“47'7 1 600
’ 0—14&—"/ | 550
192 4853 538,5

) / -+ 500
1 | | | | 450
2003/2004 2004/2005 2005/2006 2006/2007 2007/2008

‘—Q—GERD —e—GDP

Fig. 40: Gross expenditure on R&D

It can be seen, that the GDP has increased tremendously from 485.2 billion
Egyptian Pounds in 2003/2004 to 896.5 billion Egyptian Pounds in
2007/2008. This indicates a growth rate of 85% within 4 years. In terms of
the gross expenditure on R&D the expenditures increase from 1.31 billion
Egyptian Pounds in 2003/2004 to 2.15 billion Egyptian Pounds in 2007/2008,
which equals a growth rate of 60% based on the calculations and statistics of
Egyptian Ministry for Higher Education and Scientific Research.

In terms of the GDP at market prizes and the current total expenses of the
state the following figure indicates that in 2003/2004 the total expenses of
the state counted 146 billion Egyptian Pounds compared to 244.1 2007/2008,
which is an increase of about 67%. Compared to the growth of the GDP of
84% between 2003/2004 and 2007/2008 and the growth of the total
expenses of the state are smaller. In one of the next paragraphs it will be
explained and shown, that the same kind decline stands for the public
expenditures on R&D as well as for the gross expenditures on R&D.
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Fig. 41: GDP at market prizes and current total expenses of the state

The next figure also shows the analysis of differences among selected
countries in terms of the Egyptian GDP compared to some MENA countries
(Middle East and North Africa).
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Compared to the other selected countries, Egypt’s gross expenditures on R&D
is rather small. Hence, less than 2% of the national GDP is spent on R&D.

R&D Expenditure (% ofGDP) 2000-2005
0,8%
0,69%
0,67% ’ 0,66%
0.7% : 0,63% ’
0,6%
0,5%
0,4%
0,3%
0,19% 0,20%
0,2%
] 0,11%
||
0.0 I
Egypt Iran Joradn Kuwait Malaysia Tunisia Turkey
Fig. 43: Egyptian gross expenditure on R&D (2000-2005) compared to other

countries

A further analysis comes to a similar result. Globally, in 62 out of 106
analyzed countries, the percentage of GDP devoted to R&D has significantly
increased. The following figure illustrates this trend in R&D expenditure
between 1996 and 2007 for those countries with a R&D-intensity below 1.5%
in both vyears. It can be seen that in terms of Egypt the R&D
expenditures are still on a rather low level, but stable.
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Fig. 44: GERD as a percentage of GDP, 1996 (or earliest available year) and
2007 (or latest available year), countries with R&D intensity below
1.5% in both years.

Source: UNESCO Institute for Statistics estimates, September 2009
To give some more details on R&D key indicators, the following figure

indicates the world gross domestic product (GDP), population, gross
expenditure on R&D (GERD) and personnel in 2002.
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GERD /

KEY INDICATORS ON GDP Population GERD GERD GDP GERD per
WORLD GDP & GERD (in billions) (in millions) (in billions) % world % inhabitant
World 47 599.4 6 176.2 829.9 100.0 1.7 134.4
Developed countries 28 256.5 1195.1 645.8 77.8 2.3 540.4
Developing countries 18 606.5 42942 183.6 221 1.0 42.8
Less-developed countries 736.4 686.9 0.5 0.1 0.1 0.7
Americas 14 949.2 849.7 328.8 39.6 2.2 387.0
North America 11 321.6 319.8 307.2 37.0 2.7 960.5
Latin America and the Caribbean 3627.5 530.0 21.7 2.6 0.6 40.9
Europe 13 285.8 795.0 226.2 27.3 1.7 284.6
European Union 10 706.4 453.7 195.9 23.6 1.8 431.8
Comm. of Ind. States in Europe 1460.0 207.0 17.9 2.2 1.2 86.6
Central, Eastern and Other Europe | 1 119.4 134.4 12.4 1.5 1.1 92.6
Africa 1760.0 832.2 4.6 0.6 0.3 5.6
Sub-Saharan countries 1096.9 644.0 3.5 0.4 0.3 5.5
Arab States Africa | 663.1 | 188.2 [1.2 | 0.1 |0.2 | 6.5
Asia 16 964.9 3 667.5 261.5 31.5 1.5 71.3
Comm. of Ind. States in Asia 207.9 72.6 0.7 0.1 0.4 10.3
Newly Indust. Asia 2 305.5 374.6 53.5 6.4 2.3 142.8
Arab States Asia | 556.0 [ 103.9 [0.6 [ 0.1 [ 0.1 [6.2
Other Asia 1720.0 653.7 1.4 0.2 0.1 2.1
Oceania 639.5 31.8 8.7 1.1 1.4 274.2
Other groupings

Arab States All [ 1219.1 [ 292.0 [1.9 [0.2 [0.2 [ 6.4
Comm. of Ind. States All 1667.9 279.6 18.7 2.2 1.1 66.8
OECD 28 540.0 11441 655.1 78.9 2.3 572.6
Selected countries

Argentina 386.6 36.5 1.6 0.2 0.4 44.0
Brazil* 1300.3 174.5 13.1 1.6 1.0 75.0
China 5791.7 1280.4 72.0 8.7 1.2 56.2
Egypt* 252.9 66.4 0.4 0.1 0.2 6.6
France 1 608.8 59.5 35.2 4.2 2.2 591.5
Germany 22261 82.5 56.0 6.7 2.5 678.3
India* 2777.8 1048.6 20.8 2.5 0.7 19.8
Japan 3481.3 127.2 106.4 12.8 3.1 836.6
Mexico 887.1 100.8 3.5 0.4 0.4 34.7
Russian Federation 1164.7 144 1 14.7 1.8 1.3 102.3
South Africa 444.8 45.3 3.1 0.4 0.7 68.7
United Kingdom 1574.5 59.2 29.0 3.5 1.8 490.4
United States of America 10 414.3 288.4 290.1 35.0 2.8 1005.9
* GERD figures for Brazil, India and Egypt are all for 2000.

Note: For Asia, the sub-regional totals do not include China, India or Japan.

Fig. 45:

Source:

Global R&D Indicators
UNESCO Institute for Statistics estimates, December 2004

The shares of North America and Europe in world GERD are on a gently
downwards sloping path. North America was responsible for 38,2% of
world GERD in 1997 but 37% in 2002. For Europe, the corresponding
indicators are 28,8% in 1997 and 27,3% in 2002.
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The most remarkable trend is to be found in Asia, where GERD has grown
from a world share of 27,9% in 1997 to 31,5% in 2002. As for the remaining
regions, Latin America and the Caribbean, Oceania and Africa, these each
account for just a fraction of the total, at respectively 2,6% (down from 3,1%
in 1997), 1,1% (stable) and 0,6% (stable).

Another remarkable fact is, that all Arab States together were only responsible
for 0,2% of world GERD in 2002. This is a first indicator that the Arab States
are faced with great challenges to become a value-based knowledge
economy. This counts for Egypt as well.

To unearth, where the interesting dynamics are taking place and where there
is @ genuine cause for concern, we need to go into detail.

In North America, there are some discrepancies and these are naturally of
some concern to local and state governments. R&D is concentrated in a small
number of states: in the USA, for example, 60% of all R&D is carried out in
just six states, with California alone accounting for 20%.

With 25 Members since the accession of ten new countries from Central,
Eastern and Southern Europe in May 2004, the European Union (EU) now
accounts for 90% of European GERD. No doubt the ten new member
countries will ‘catch up’ by attracting greater investment in R&D and
generating higher levels of income. It is a natural process and does not imply a
trend simply towards de-concentration. R&D budget of the EU represents just
5% of public expenditure and demonstrates there is no such thing yet as a
truly European R&D market.

As far as Asia is concerned, it is now clear that the so-called Newly
Industrialized Asian economies, together with China and, to a lesser extent,
India have become serious contributors to world GERD and to the stock of
knowledge. In 2002, China contributed 8,7% of world GERD, up from 3,9%
in 1997. This compared with 6,4% for the Newly Industrialized Asian
economies, up from 3,9% in 1997, even if the percentage remained stable
between 1997 and 2000. India contributed 2,5% to world GERD in 2000, up
from 2% in 1997. The complicated political scene and slowly broadening
technological base — now firmly rooted in information and communications
technology (ICT), space, pharmaceuticals and biotechnology — are moving
India slowly upwards.

By looking at the public expenditure on education as percentage of GDP in
Egypt and selected countries, the picture for Egypt is different compared to
the gross expenditure on R&D, as shown in the following figures.
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Fig. 46: Egypt’s expenditure on education
Expenditure on Education as a Proportion of GDP
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Fig. 47: Expenditure on education as a proportion of GDP

The expenditure on education was continually increasing during the last years
from 22.7 billion Egyptian Pounds in 2003/2004 to 32.8 billion Egyptian
Pounds in 2007/2008. This is an increase by more than 44% within 4 years.

Nevertheless, by comparing the growth of GDP from 485.3 billion Egyptian
Pounds in 2003/2004 to 896.5 billion Egyptian Pounds in 2007/2008 (>84%),
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the ratio of expenditures on education as a proportion of GDP did decrease
from 4.7 % in 2003/2004 to 3.7% in 2007/2008.

The overall public expenditures on education as a percentage of the gross
domestic product (GDP) are illustrated in the following figure together with a
comparison to other countries in MENA. It can be seen, that in 2005 the ratio

was 4.5%.
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Fig. 48: Egyptian expenditure on education (% from GDP) compared to

MENA countries
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The trend in the number of researchers paints a similar picture to that of
financial investment in R&D. Not surprisingly but still indicative of the new era
we live in, there were more researchers in China in 2002 than in Japan, and
more in the Newly Industrialized Asian economies as a whole than in

Germany.
GERD per
Researchers researcher
Researchers % world per million (US$
WORLD RESEARCHERS, 2002 (thousands) researchers  inhabitants thousands)
World 5521.4 894.0 150.3
Developed countries 39111 70.8 3272.7 165.1
Developing countries 1607.2 291 374.3 114.3
Less-developed countries 3.1 0.1 4.5 153.7
Americas 1 506.9 27.3 1773.4 218.2
North America 1368.5 24.8 4 279.5 224.5
Latin America and the Caribbean 138.4 2.5 261.2 156.5
Europe 1843.4 334 2 318.8 122.7
European Union 1106.5 20.0 2438.9 177.0
Comm. of Ind. States in Europe 616.6 11.2 2979.1 29.1
Central, Eastern and Other Europe | 120.4 2.2 895.9 103.4
Africa 60.9 1.1 73.2 76.2
Sub-Saharan Countries 30.9 0.6 48.0 113.9
Arab States Africa | 30.0 | 0.5 | 159.4 | 40.9
Asia 2034.0 36.8 294.6 128.5
Comm. of Ind. States in Asia 83.9 1.5 1155.0 8.9
Newly Indust. Asia 2911 5.3 777.2 183.7
Arab States Asia | 9.7 | 0.2 ] 93.5 | 66.6
Other Asia 095.0 1.2 T00.2 20.9
Oceania 76.2 1.4 2 396.5 114.4
Other groupings
Arab States All | 39.7 [ 0.7 | 136.0 | 47.2
Comm. of Inad. States All 7005 TZ.7 Z2505.3 20.7
OECD 3414.3 61.8 29844 191.9
Selected countries
Argentina 26.1 0.5 715.0 61.5
Brazil* 54.9 1.0 314.9 238.0
China 810.5 14.7 633.0 88.8
France 177.4 3.2 2981.8 198.4
Germany 264.7 4.8 3 208.5 211.4
India* 117.5 2.1 112.1 176.8
Japan 646.5 11.7 5084.9 164.5
Mexico* 21.9 0.4 217.0 159.7
Russian Federation 491.9 8.9 3414.6 30.0
South Africa 8.7 0.2 192.0 357.6
United Kingdom* 157.7 2.9 2661.9 184.2
United States of America* 1261.2 22.8 4 373.7 230.0
* India 1998, United States 1999, United Kingdom 1998, Brazil 2000, Mexico 1999.

Fig. 49:

Source:

Global indicators on R&D capacities

UNESCO Institute for Statistics estimates, December 2004
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The leading Asian economies share a strong commitment to S&T: the
Republic of Korea, Singapore and Taiwan of China devote more than 2% of
GDP to R&D. As for China, it is well on the way to realizing its goal of a 1,5%
GERD/GDP ratio by 2005. Meanwhile, India has set its own sight on crossing
the 2% threshold in the coming years.
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Fig. 50: Shares of world researchers by principal regions/countries, 2002 and
2007
Source: UNESCO Institute for Statistics estimates, September 2009

Taking a bird’s eye view of the dynamics of S&T production obliges us to deal
separately with the Community of Independent States (CIS), made up of
the countries of the former Union of Soviet Socialist Republics (USSR) in
Europe and Asia. Under Soviet rule, most of these now independent states
had built up strong R&D systems, albeit unbalanced ones from an economic
perspective.

Since the disintegration of the USSR more than a decade ago, the R&D
systems of all these states have become a shadow of their former selves, yet
their size still stands out. The proportion of GDP spent on R&D by the Russian
Federation, for example, still stands at 1,3%. Moreover, the number of
researchers in Russia, 3,400 per million inhabitants, is the third-highest in the
world, after Japan (5,100) and the USA (4,400). The downside is that
expenditure per researcher amounts to a pittance in the Russian Federation,
translating into low salaries and negligible expenditure on equipment, housing
and consumables. Nowhere in the world is GERD per researcher as low as
here, at just US$ 8,900, compared with US$ 200,000 in many developed
states and US$ 30,000 in the Russian Federation. Nor are there any signs that
the situation is improving in these states.
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Unlike in Asia, there is no discernible steady upturn in R&D in Latin America
and the Caribbean. On the contrary, there actually seems to be a downturn.
The region’s share in world GERD has fallen back from 3,1% in 1997 to 2,6%
in 2002. Moreover, three countries — Brazil, Mexico and Argentina — account
for 85% of the region’s GERD, leaving the remainder with average
expenditure of no more than 0,1% of GDP — with the small but notable
exception of Cuba, at 0,6%.

The situation in Africa is even bleaker. The GERD/GDP ratio is already low, for
both the sub-Saharan countries and the Arab states of Africa, at 0,3% and
0,2% respectively, but even that paints a picture that is rosier than reality:
South Africa is responsible for 90% of GERD in sub-Saharan Africa and Egypt
and to a lesser extent Tunisia, Morocco and Algeria carry out practically all
R&D in the Arab states of Africa. Certainly, there are encouraging signs in a
number of countries but, after a prolonged period of disruption; many
countries are struggling simply to get back to where they were in the 1970s
and early 1980s.

In terms of the number of researchers in R&D per million capita, the most
recent analysis and statistics of the Egyptian Ministry of Higher and Scientific
Research shows a higher number of researchers compared to the analysis of
the most recent analysis of UNESCO. Nevertheless, in comparison to other
MENA countries Egypt is still ranking in the midfield.

Researchers in R&D (per million population)
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Fig. 51: Number of researchers in R&D (1990-2005) per capita in million

What is true for the Arab states of Africa also holds for the Arab states of
Asia, albeit to a somewhat lesser degree. A handful of countries account for
most of the sub-region’s GERD, among them Jordan, Kuwait and Saudi
Arabia. Some might argue that the reason for the dismal performance from
even the fossil fuel-rich countries lies in their relatively high income per capita.
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One could counter this argument by saying that the fossil fuel-rich countries
could afford to spend much more on R&D but are apparently not sufficiently
convinced of the need to invest in a knowledge economy. Yet, no country will
be able to achieve and durably maintain prosperity and a high quality of life
without using the results of research and ensuring a well-educated
population.

The challenges for the Arab World are defined by the World Bank as follows:
“The Arab world has strong potential for growth and development, but it
remains poorly integrated into the global economy apart from the oil sector. It
has the highest unemployment among developing regions, as well as the
lowest economic participation by women. The region's poor and rich
countries alike suffer from such problems as water scarcity, lack of economic
diversity, weak public accountability, and conflict.”

Research and Development in the Arab countries:

The most recent study of UNESCO, the Science Report 2005, indicates the
following R&D activities for the Arab countries. In terms of full time equivalent
(FTE) researchers, in 1999 the distribution in Arab countries shows that the
majority, around 44%, converges on agricultural research, mainly due to the
fact that most Arab countries rely heavily on the agricultural sector. Egypt for
instance, allocated almost half of its FTE workforce in this field, a total
of 10,744 or 56%. There are only three Arab countries whose main area of
research concentration is different, namely Bahrain, Jordan and Qatar,
respectively with a focus on economics, industry and education.

The following figure (UNESCO Science Report 2005) shows the number of FTE
researchers in 1999 in the Arab countries, distributed across specific areas of
R&D. It is worth noting that research on petroleum-related topics, being the
main source of income for many Arab countries, hosts a relatively low number
of researchers. In 1999, only 6% to 8% of FTE researchers in Kuwait, Oman,
and Saudi Arabia were dedicated to petroleum, and 11% to 15% committed
their research to energy.
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Fig. 52: FTE researcher in the Arab countries in specific R&D areas (1999)

There were 876 researchers, scientists and engineers (RSE) per million
inhabitants worldwide in 2000, but the number dropped down from 985 in
1997. This overall decline is explained by the rapid population growth in the
developing countries, for which the number of RSE fell from 347 to 313 per
million between 1997 and 2000. The indicator remains unchanged in the
developed regions over the same period. We are seeing a very low
presence of RSE in the Arab States and, above all, in Africa.

In terms of the distribution of R&D units by R&D area, the UNESCO Science
Report 2005 indicates, that the most recent numbers of 1996 show 322 R&D
units in the Arab countries, 55 of which operated in the agriculture sector.
Once again, Eqgypt led the Arab countries with a total of 64 R&D units,
mostly dedicated to health, industry and agriculture. It is noteworthy
that a presumably important area for R&D efforts, namely water, attracted the
interest of a rather small number of institutions, namely 17 units.

It can be assessed that there is still a huge gap in terms of the number
of FTE researchers in the Arab countries as well as in strategic research
fields especially for coping with local challenges.
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Fig. 53: Researchers per million population by region/principal countries
(2000)

Source: UNESCO Science Report 2005

Besides the number of FTE researchers, the gross expenditure on research and
development (GERD) of a country or a region is another important input
indicator for measuring the capacities of R&D. In recent years the Arab
States’ already small contribution to world GERD has declined in relative terms
from 0,4% to 0,2%, whereas a small expansion can be observed in the CIS,
from 1,5% up to 1,8%, essentially underpinned by the recovery of the
Russian Federation after a decade of absolute decline or, at best, stagnation.
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Nearly 85% of overall Arab GERD were performed in the following seven
countries in the late 1990s: Egypt, Jordan, Kuwait, Morocco, Saudi Arabia,
Syria and Tunisia, the fifteen remaining states of the Arab League together
accounting for the remainder.

The detailed comparison of GERD per region and country is given in the
following figure. The Arab States (Africa/Asia combined) devote only 0,2% of
their resources to R&D. This low figure merits a more detailed look to
ascertain to what extent the overall Arab GDP is inflated by the values of
important petroleum production figures (although not all the states concerned
are oil producers). However, the presence of researchers from the Arab
region, albeit negligible by international standards, is still about three times
higher (0,6%) than the region’s share of world GERD.
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Fig. 54: GERD as a percentage of GDP by region/principal countries (2000)
Source: UNESCO Science Report 2005
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The picture is quite similar when looking at typical output indicators of an
innovation system, that is the number of patents granted to selected countries
(see following figures). In the following figure the need for a logarithmic scale
alone highlights the deficiency of the MENA countries in patenting activity.
Between 1992 and 2001, Economic & Social Commission for Western Asia
(ESCWA) member countries registered between 1 and 42 patents, with the
exception of Saudi Arabia, which has been granted a total of 117 patents.

Summing up the number of patents granted to each ESCWA member country
between 1992 and 2001 barely amounts to 4% of the total number of
patents granted to e.q. Israel. Nevertheless, patenting has steadily been on the
rise in the region as a whole. In 1992, 15 patents were granted to the ESCWA
region, whereas the number grew to 36 in 2001.
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Fig. 55: Cumulative number of patents granted to selected countries (1992-
2001)
Source: United States Patents and Trademark Office

Several of the most R&D-intensive Arab States are geographically situated on
the African continent, like Egypt, and their R&D is strongly supported by
public finance as already shown before. In the past 10 to 15 years, R&D
resources dropped severely in the countries of ‘'median Africa’. And where
little R&D is being performed, it is essentially project-financed by international
agencies, NGOs and, in exceptional cases, by industrial corporations from
abroad.

Another most recent analysis performed by the Egyptian Ministry for Higher
Education and Scientific Research gives similar results (see next figure).
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Fig. 56: Patents applied for and granted in Egypt

Although the number of patents granted at the Egyptian Patent Office was
increasing by almost 70% from 48 patents granted at the Egyptian Patent
Office in 2005 to 80 patents granted at the Egyptian Patent Office in 2008,
the overall number is still lacking behind similar other developing countries
respectively countries in transition. Nevertheless, the following picture
indicates, that the global importance of the Egyptian patents is on quite high
level by having nearly one third of the Egyptian patents granted internally.
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Fig. 57: Number of patents granted to Egyptians
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Further analysis performed by the Egyptian Ministry for Higher Education and
Scientific Research in the area of patent applications show that the patent
application activities compared to other selected MENA countries are on a
quite high level. Especially compared to other North-African countries, Egypt is
performing very well by having 428 patent applications by Egyptian residents
between 1997 and 2005.
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Fig. 58: Patent applications in Egypt compared to selected MENA countries

(1997 - 2005)

Nevertheless it has to be clearly stated that although the comparison with
selected North African countries gives a quite positive picture, the further
comparison with other selected MENA and Asian well as with South-American
countries demonstrates a gap in the Egyptian performance in terms of patents
granted (see figure above about cumulative number of patents granted to
selected countries (1992-2001).

By looking at the specialization fields of the patent applications in Egypt (see
next figure) between 2003 and 2008 it can be seen that most of the patent
applications are in the fields of Humanitarian Needs, Restructuring Operations
and Transport as well as in the field of Chemistry and Metallurgy. Other fields
like Textile and Paper, Established Buildings, Mechanical Engineering, Physics
and Nuclear as well as Electricity and Communications do not play an
important role in terms of patent applications.
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m Physics and Nuclear O Electricity and Communications
Fig. 59: Patent applications across specialization fields

Besides the patent applications another main characteristics of the countries
that have achieved a high human development index is the impressive
ratio of technology exports to the total export of goods, representing an
average of over 70% of their exports (see following figure). Some Arab
countries show respectable figures in this indicator, namely: Tunisia, 71%,;
Morocco, 34%; and Egypt, 33%. The bulk of these figures represent low
technology exports (52%, 22% and 24% for Tunisia, Morocco and Egypt
respectively) and medium technology exports (16%, 12% and 7%
respectively). For Arab countries better positioned in the human development
index, either their technology exports represent a small percentage of the
total exports (ranging between 7% and 9%) or even less. The same situation
applies to the rest of the Arab countries.
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Fig. 60: Low, medium and high technology exports from selected ESCWA
member countries compared with selected neighboring countries
(1999)
Source: UNDP — Human Development Report 2001

All the above mentioned indicators as well as the assessment of the current
situation in the Arab World in general in terms of R&D input and output
indicators show a need for change and improvement.

High Technology Exports (2004)
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Fig. 61: Egypt’s high-technology exports 2004 compared to selected MENA
countries
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A further most recent analysis of the Egyptian Ministry for Higher Education
and Scientific Research gives further details ion the Egyptians high-technology
exports 2004 compared to selected MENA countries (see figure above). Based
on this analysis even in terms of high-tech exports Egypt is ranking behind oil-
rich countries like Oman, Qatar and Bahrain. Such economies are mostly
depending on oil and gas exports are not famous or well-known for their
high-tech sectors.

Other typical output indicators of an innovation system are related to the
number of articles and publications as well as to the citations of articles and
publications.

In terms of the number of articles published in scientific and technical
journals, Egypt achieved a quite substantial amount. Between 1996 and 2005
an analysis performed by the Egyptian Ministry for Higher Education and
Scientific Research counted 27.237 articles published in scientific and
technical journals (see next figure). The comparison with other selected MENA
countries gives the result that the Egyptian researchers are performing very
well in this area.

Number of Articles (1996-2005)
27237

9149 10035

Fig. 62: Scientific and Technical Journal Articles (1996-2005)

By looking just at the number of researchers who were publishing articles in
the Egyptian print media (see next figure) the number declined from 7.162 in
2005 to 3.706 in 2007. By knowing, that Egypt is having around 40.000
researchers (see figure further above: researchers in R&D per mill. capita) it
has to be stated that although the overall number of articles published in
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scientific and technical journals seems to be quite high, whereas the
performance per researchers can still be improved.

Number of Researches published
in Egyptian Print Media
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Fig. 63: Number of researchers published in Egyptian print media
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Fig. 64: Research articles published in international magazines according to

their specialization (1998 — 2007)
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By looking in more detail at the scientific and technical fields of specialization
of research articles published in international magazines between 1998-2007
it can be seen in the figure above, that most of the research articles are
published in science. Based on this analysis performed by the Egyptian
Ministry of Higher Education and Scientific Research more than 50% of the
overall number of articles is published in the scientific and technical fields of
specialization of natural science (14.043), followed by engineering (5.671) and
medicine (4.308).

A further analysis of output indicators of the Egyptian innovating system is
about the citation index of Egyptian publications across all scientific fields. A
citation index is an index of citations between publications, allowing the
analyst to easily establish which later documents cite which earlier documents.

In terms of the Citation Index of the Egyptian publications across all scientific
fields the following figure shows that the number of Egyptian publications
cited did increase continuously from about 1.000 in 1996 to more than 8.000
in 2007. This analysis performed by the Egyptian Ministry of Higher Education
and Scientific Research illustrates, that although the number of researchers
who are publishing articles is decreasing over the last years (as shown further
above), the quality of the publications is continuously and even
disproportionately increasing.
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Fig. 65: Citation Index — Egyptian publications across all scientific fields
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5. Work Packages 4 and 5 - Performance of University
Research and of Research Centers

5.1 Introduction

Along with the evaluation of the innovation performance within the Egyptian
industry, the Egyptian Ministry of higher education has been running an
evaluation and assessment regarding the performance of universities and
research centers. For the future of the national innovation system of Egypt it is
vital, that industry as well as research institutions know their strengths and
weaknesses in terms of innovation in order to provide suitable measures and
programs for the future development and enhancement of innovation
capabilities of both sides.

It is the very first time that an evaluation takes place so universities and
research centers are not well acquainted with the topic of innovation
performance and its surrounding topics. Therefore, many topics of the
guestionnaire have been misunderstood or were answered in a unexpected
manner. Probably this fact will change within the next years as the Egyptian
Ministry of Higher Education is planning to repeat the study every two or
three years in order to establish a continuous monitoring of the developments
in universities and research centers.

5.2 Study Approach

The Fraunhofer-Gesellschaft has developed an evaluation method including 9
success factors and 5 performance criteria to measure the performance of
applied research institutes (Kuhlmann, Holland 2005). This procedure was
already applied successfully in the assessment of research institutions in
Indonesia within the project “Evaluation of the Indonesian Science, Research
and Technology System to Strengthen the National Innovation System”
(PERISKOP). Considering the success of this project, it seemed reasonable to
choose the same method for the evaluation of the Egyptian R&D landscape.
Therefore, the methodology was used for the assessment of the performance
of the Egyptian universities as well as for the performance assessment of
research centers.

Originally, the methodology was designed as an interview-based approach,
collecting information needed from personal interviews. The structure of the
interview guideline was especially developed for this project.

As the study is being done for the first time, the ministry decided that detailed
interviews within each faculty or research unit should not be carried out. It
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seemed to be better to interview just the heads of institutes and research
centers answering the questionnaire on behalf of their whole institution.
Nevertheless, from a total number of 16 universities who participated in the
study, the questionnaire was answered only by the university president in nine
cases. In three cases, the president answered the questionnaire and
additionally, several faculties returned a completed questionnaire. Three
universities only gave the questionnaire to certain faculties, which filled in the
questionnaire. De facto from Egypt’'s 16 universities all institutions returned
guestionnaires.

Altogether, available data for the analysis was generated by 16 universities
and 10 research centers.

Due to the fact, that some universities provided in addition complete
guestionnaires from some of their faculties, the available data sets for the
analysis rises from originally 26 (10 research centers and 16 universities) to 46.
This means, that 20 questionnaires were returned from university faculties.

For the university analysis, all questionnaires were included in order to make
the results more representative and hence giving them more severity.

Universities and research centers involved in the study are distributed all over
Egypt. They amount to a total number or 46. No analysis by governorate had
been conducted. because the statistical entities were too small Therefore, a
regional analysis has been run on the basis of a regional classification
according to Egypt's major regions “Upper Egypt”, Lower Egypt” and
“Cairo”. The figure below shows, that the types of institutions involved in the
study are not equally distributed over the country. Thus, in Lower and Upper
Egypt the major part of institutions who have been answering the
questionnaire are universities (presidents of universities or heads of faculties).
In Upper Egypt are situated just universities and faculties (in total 16), in lower
Egypt exists one Research Centre and 15 universities and faculties. Whereas
almost all research centers involved in this study are located in Cairo. This
distribution has to be taken into account when analyzing and interpreting the
data from the regional analysis on the following pages.
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Governorate (Universities /Faculties/ Research Institutes)

Fig. 66: Regional distribution of institutes taking part in the study

For the evaluation of all institutions, the Fraunhofer-Gesellschaft derived a set
of 9 success factors and 5 performance criteria (see Fig. 68) that are vital for
the efficiency of universities and research centers. This set facilitates the
analysis of the actual and future potential of applied research institutes. As an
output of this first evaluation, this set can also be used for self-assessment
and development of the institutions in the future.
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Criteria for the Assessment of Applied Research

Success Applied Performance
Factor Research J Criteria

Prerequisite s> Result

Fig. 67: Criteria for the assessment of applied research institutions

The 9 success factors describe the most important prerequisites for a
successful realization of the tasks or for an effective functioning of universities
and research centers. The nine success factors are listed as follows:

1. Strategic Orientation

2. Technology Management

3. Link to Industry

4. Link to Science

5. Communicative Competence

6. Organization and Management

7. Human Resources

8. Scientific-Technical Equipment

9. Financing Structure
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Five Performance Criteria:

1. Coherence of Strategic Business Field Planning and Technological
Supporting Needs of Industrial Sectors

2. Science and Technology Competence
3. Success of Economic Problem Solution
4. Profit Situation

5. Human Resources and Scientific-Technical Equipment

9 Success Factors of Applied Research Institutions

Strategic

Orientation
Technology
Management Industrial

Relationship
Organization & Scientific
Management @ @ Relationship

Human Communication
Resources competence

FlnanC|aI Saence & Technology
Equipment

Fig. 68: Nine success factors of universities and research centers
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5.3 Background and Main Findings of the Nine Success Factors

5.3.1 General Information

53.1.1 Background

In the first part of the questionnaire, designed for the evaluation and
assessment of universities and research centers, some general information
from the participating institutions was asked. These questions were most of all
qualitative thus; survey participants were able to answer freely and could write
down opinions and self assessments. The answers to these questions were
categorized for the analysis except for some questions, which answers were
just too heterogeneous and could not be classified.

53.1.2 Main Findings

One of the questions in the section of the general data was posed regarding
the reasons for the foundation of the institution. As categories for the
analysis, the following issues have been identified: Education, Community
services, Establishing a centre of excellence, Performance of basic research,
Performing applied research, Technology transfer and assimilation, Providing
scientific and technological assistance and consultation, Providing specialized
technical trainings and support/ improve national economy national industries.
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Fig. 69: Reasons for Foundation of the Institutions

Indeed, some of the institutions were not only established for education and
research in general, they have been established with the aims, to cooperate
with industry of technical research centers in order to do “Technology transfer
and assimilation” and to “improve national economy national industries”.

Fig. 69 shows the frequencies of single reasons of foundation for universities
and research centers. Of course, education is the most significant reason for
the existence of universities, but it is less important to research centers. For
research centers, the performance of applied research seems to be one very
strong reason for their existence (7 out of 10 answers), while technology
transfer and assimilation is surprisingly not at all an issue for them. This aspect
is rather worked on in the universities to a small degree (4 answers).

The institutions were also asked about their opinion, how the staff would
develop within the next years in general. The figure below shows that at a
very clear growth tendency is present in all institutions: research and
administrative staff will be increasing in almost all institutions, while only two
universities out of 36 have indicated to keep the number of employees at a
stable level. An interesting fact is that 30% of research centers are expecting
a decrease in their administrative staff (3 answers out of 10).
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Fig. 70: Trend in Staff Development
5.3.2 Strategic Orientation
53.2.1 Background

[ Strategic Orientation ]

Fig. 71: Elements of the success factor strategic orientation

Within the last decade, economy, science, and technology sectors have
continued to change dynamically by an ever-increasing rate. In order to fulfill
the current and future demands and needs of industry, the research centers
need to adapt to the dynamic situation of their entire environment. Effective
innovations require a specific overall lead-time. Therefore, institutes have to
focus on a strategy oriented policy and should not only concentrate on the
current market-situation. In addition, constantly declining product-life-cycles
by simultaneously increasing R&D-durations require a strategic orientation,
too.
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Hence, besides other main emphases, a reliable strategic field business plan
has to be set up in research institutions. Prerequisite for such implementation
is a durable and accurate observation of markets and technologies. The
strategic competence plan has to be based on a reliable strategic field
business plan. Instruments, such as long-term-based personnel plan and
personnel development, need to be established to support the creativity and
efficiency of staff, which are some of the most relevant resources for R&D.

Moreover, organizational structures play a major role in the development and
learning process of personnel. Regarding external processes, successful
institutes have to establish multilateral networks (industry-research institute-
universities) rather than on a bilateral basis (institute and industry) to find
prospective members for strategic alliances.

5322 Main Findings

The majority of Egyptian research centers and universities (including faculties)
are doing some kind of strategic planning and/or strategic observations of
future markets or technology trends. In average 85% of the institutions
answered with “yes” regarding this issue (see figure below). More than 50%
of universities and research centers are observing the market and technology
trends by analyzing the specific demand and supply side in both fields within
their specific research area. Therefore the prerequisites for a strategic planning
of future research fields and demands from industry are met within most of
the institutions. The question is now whether these market or demand
observations are also feed back into the actual planning of a universities
curriculum or the research fields of a research centre.
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Strategic Business Field Planning
Overview all Institutions

1. Is there any documentation of the Strategic-Business-
Field-Planning?

3. Does the Rl perform any observation about the technology
development to do a Strategic-Business-Field-Planning?

4. Does the RI perform any observation about the global
social, political and ecological trend to do a Strategic-
Business-Field-Planning?

2. Does the Rl perform any observation about the market
development to do a Strategic-Business-Field-Planning?

0% 20% 40% 60% 80% 100%

\ B YES -No\

Fig. 72: Activities in strategic business field planning

In the following regional analysis, only the positive answers where considered
when running the statistics. Taking this into account, the following figure
reveals no major differences in the regions concerning their activity in business
field planning. As already stated above, universities (including faculties) as well
as research centers are equally active in planning and monitoring their
strategies related to future research and activity fields. Only the third question
regarding the activities related to the observation of technology developments
reveals a slight variation. The institutes are all active in Cairo, whereas the
universities and faculties of Lower Egypt are less active in following a strategic
observation of technology trends (68,8%).
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Fig. 73: Regional performance of activities in strategic business field
planning

A closer look at the kinds of strategies which the institutions have regarding
their future activities shows that the majority of institutions have well-
structured ideas about their vision, mission and overall strategies. Besides, it is
all written down in documents. Mission and vision normally indicate the more
general ideas for the purpose and the future of the institution. When it comes
to the more concrete parts of the future planning like long-term, mid-term
and short-term objectives, fewer institutions have established or formulated
detailed goals for the near future (see Fig. 74). For example, only 18 out of 46
institutions have documented clear mid-term objectives and even a bit less (15
out of 46) documented their short- or long-term objectives.
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Fig. 74: Which types of strategic plans are implemented and documented?

Looking at the regional distribution of answers further differences in detail
can be seen. In general institutes located in Lower Egypt (which are mostly
universities except one research centre) are often much more successful in
documenting their business strategies. In even more concrete parts of
strategic planning, i.e. the mid-term and long-term objectives are set and
documented by more than 50% of the institutions in Lower Egypt. On the
contrary, institutions in Upper Egypt (which are all universities or faculties) are
obviously the least active in documenting short to long-term plans. Cairo
universities, faculties and research centers perform a good average in strategic
planning.
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Fig. 75: Regional analysis of implemented and documented strategic plans

In terms of staff development, 40 out of 46 institutions have an internal
strategy for developing their staff strategically according to the institutions
needs. The strategies and methodologies, which are used, can be seen in
more detail in Fig. 69. The most common methods developing human
resources are internal trainings and education programs by own experts or
experts from the university itself. Only 18 institutions are working with experts
coming from the industry to train their staff. Regarding the research centers,
about 50% of them are providing education programs or trainings held by
experts from the industry.
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Fig. 76: Strategies for internal staff development

Looking at the regional differences it becomes clear that the institutions
located in Cairo are the most active and experienced ones in developing and
training their staff by internal resources. They are running internal education
programs and their staff is trained by own experts. Institutions from Lower
Egypt are cooperating with experts from other institutions to train their staff.
In Upper Egypt this method seems to be less common. The ratio of industry
involvement in terms of staff development is almost equally distributed and
rather low, as stated above.
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Fig. 77: Strategies for internal staff development according to regions
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5.3.3 Technology Management

53.3.1 Background

[ Technology Management ]

Fig. 78: Elements of the success factor technology-management

Technology Management centers the capability of research institutes to
accomplish technology development. Therefore, the core competence of
research institutes is their performance in technology development, especially
the production of prototypes and demonstration objects. The quantity of
applied patents and licenses could be an indicator for activities on technology
development, but it would not represent the entire performance of research
institutes concerning technology development. An important capability of
research institutes is to develop complete system solutions like the
combination of different technologies and techniques.

Besides the integration of technologies, a research institute must bring various
key players together to fulfill an effective technology development and to
cooperate in technology support programs acting as coordinator in such
technology support programs or other network projects. This could be the key
for the integrative function of these institutes.

In addition to other capabilities, an efficient project management is essential
for a successful Technology Management. Particularly, the required
interdisciplinary working procedures within projects regarding system
solutions or technology interweaving need a well-organized project
management.

53.3.2 Main Findings

In terms of capabilities in technology management, the performance of
universities (including faculties) and research centers is apparently less
profound. Almost 30% approximately of all institutions indicated to have no
experiences in developing complete technical system solutions or in
supporting technology interweaving. Therefore research and development
remains specialized and limited to existing fields like specialized research units.
There is no incorporation of technologies, which might add, enlarge or
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complement the research. The same applies to experiences with the
development of prototypes and demonstrators. 30% of all institutions have
no or just very little experiences in this field. Taking a closer look at the given
answers by research centers reveals that nine out of ten have had experiences
in the field of prototype construction or related activities like demonstrators.
Universities and their faculties are less experienced with technological
development and testing.

Experiences with the Construction of Prototypes or
Demonstrators
Research Centres
0% 20% 40% 60% 80% 100%
= Yes H No ‘
Fig. 79: Does the Institution have any experiences with the construction of

prototypes or demonstrators?

A similar picture emerges in terms of patents and licenses. A majority of
research centers applied for a patent or a license in the last five years, less
than 50% of universities (including faculties) have done the same (see Fig.
80). All in all, less than 50% of all institutions have applied for patents or
licenses to secure the results of their research activities. As the application for
patents and licenses is generally rather uncommon in Egypt, the result of the
R&D survey resembles the results of the industry innovation survey. There, the
amount of patent applications for developed products or prototypes was also
very low in comparison to other countries.
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Fig. 80: Application for patents or licenses within the last five years

The regional activities in patent or license applications can hardly be
interpreted. The reason why research centers in Upper Egypt indicated 0 % of
patent applications is simply due to the fact that no research centers from
Upper Egypt were participating in the study. Whereas the result of 100%
reflects just the only one research centre located in Lower Egypt, which
answered the questionnaire. An interesting fact is that universities in Lower
Egypt seem to be the most active ones in patent applications. The greatest
part is reached by 16 universities or faculties of universities, which are active in
this field as shown in the figure above.
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Fig. 81: Applications for patents and licenses in regions

5.34 Industry Relationship

5.3.4.1 Background

[ Industry Relationship ]

Fig. 82: Elements of the success factor industry relationship

A crucial characteristic of applied research is the close relationship with
industry, especially with SMEs, to define the most relevant research needs.
Regarding this, the cooperation with enterprises can be seen as the most
important instrument.
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Another main subject regarding Industry Relationship is the innovation
performance of research institutions. This means new products will be
launched in cooperation with enterprises. But as defined, innovation normally
is the task of the economy and not of research institutes. Research institutes
should support and strengthen the innovation process.

In addition to support the project or process, another important factor of
Industry Relationship is the bi-directional know-how transfer via heads (staff).
On the one hand, experienced employees from research institutes should
change their jobs after their research career to industry to use their achieved
knowledge in industry research, and on the other hand, researchers from
industry should collaborate on specific research projects with research
institutes, too.

But especially SMEs, which are struggling to survive in the market every single
day can not achieve sufficient knowledge about current research fields and
the status of applied research in various areas. Therefore, research institutes
must manage a reliable further education offer for SMEs. SMEs must be
strengthened to survive in the increasingly competitive markets.

Hence, the Industry Relationship of research institutes must especially focus on
SMEs. Furthermore, the amount of technology based spin-offs of research
institutes could be seen as the industry orientation of research institutes
(industrial networking). Additionally, regarding Industry Relationship, the
collaboration of staff of research institutes in regional, national or
international bodies of experts, committees or professional associations plays
an increasing role.

5342 Main Findings

The relation and cooperation between research centers, universities on the
one hand and industry on the other has to be looked at very carefully in
Egypt. The study revealed that there are several ways and types of
cooperation between research and industry. For example, chapter 5.3.2.2
outlined that indeed 18 out of 46 institutions are cooperating with industry
for the training and qualification of staff. Especially research centers (50%)
chose industry for staff development. Fig. 83 shows that 36 out of 46
institutions are cooperating with industry for joint research projects.

Regarding the follow-up activities or joint technical development, the ratio of
institutions cooperating with industry is declining: just 50% of the
respondents have indicated follow-up orders by their industry partners, and
even less stated joint activities in terms of commercialization of results.
Certainly, the majority of institutions cooperate with industry for one project
but these activities neither lead to long-term partnerships for research and
development nor achieve outputs successful enough to be commercialized as
a product or technical solution for the market.
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Overview all Institutions

29. Are there any follow-up orders from enterprises?

30. Does the Rl perform any cooperation projects with
industry and science?

31. Are there any consulting services or technology _
cooperations, which do not have any contractual bindings?

32. Does the RI commercialise any R&D-results in coop-
eration with enterprises?

33. Doe the RI/University contribute to the innovation
process?
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Fig. 83: Relationship to the industry

The regional analysis below shows some differences in the overall analysis.
Again, universities and faculties in Lower Egypt as well as the only research
institute in Lower Egypt are the institutions with the most frequent industrial
relationships. Especially the question 31 regarding consulting services and
technology cooperation and question 33 which is posed to ask about the
contribution to industrial innovation processes were answered positively more
often by institutions in this region. Universities (including faculties) from Upper
Egypt are falling a little bit behind in all concerns about industry relationships.
Cairo institutions (almost equally distributed between research centers and
universities) are performing quite well in average, following up closely behind
Lower Egypt.
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Fig. 84: Relationship to industry in regions

Having a look at the types of cooperation partners the major part of partners
for joint projects are coming from industry or public bodies, like governmental
institutions. Only a very small part is taken by small and medium-size
enterprises. Most of the industry cooperation’s deal with bigger enterprises,
which are mostly active in technical development themselves and looking for
further partners. SMEs are often less experienced with research and
development and unable to initiate a suitable partnership for research and
development activities. Getting in contact to big research institutions is often
too complicated and too expensive.
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Fig. 85: Who are the clients of orders?

The answers given regarding the regional distribution of clients clearly indicate
that Upper Egypt is leading in terms of SME collaborations whereas clients in
the public sector seem to be less important. But Lower Egypt’s institutions are
also strong in collaboration with bigger industries as well as with the public
sector. A reason might be that in Lower Egypt the regional concentration of
industries is bigger which makes it easier to connect to each other. SMEs are
more numerous and active in the region of Upper Egypt and therefore more
frequently clients are universities, university faculties and research centers.
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Fig. 86: Who are the clients of orders in regions?

A detailed analysis regarding the rate of SME as cooperation partners in the
ratio of all cooperation partners reveals that around 20% of all institutions do
not have at all SMEs as clients or partners. The ratio of research centers is
even much lower. But at the same time 3 research centers and 3 universities
indicated a percentage of SME partners and clients which is above 50% and
therefore rather high.
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Fig. 87: Percentage of SMEs as clients from all clients

The distribution of industry orders differs within regions as expected (see Fig.
81). Due to the local proximity, different types of cooperation with different
kinds of enterprises have been set up between the research institutions,
universities and the economy. Especially in Lower Egypt the rate of SMEs from
the total amount of orders is the highest compared to other regions.

Rate of SMEs in Industry Orders

Upper Egypt . 7 5

Lower Egypt 2 3

0% 20% 40% 60% 80% 100%

E High B Medium OLow O None

Fig. 88: Percentage of SMEs as clients from all clients in regions
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In terms of innovation performance, the majority of institutions provided no
answers regarding the type of innovation in which it is active in. Looking at
the given answers, the major part stated to be active in the development of
products. Surprisingly, this activity does not or very rarely leads to the
development of prototypes or the application of patents. The specialties of
patenting and licensing in Egypt have been already discussed in proceeding
chapters. Also, the low rate of experiences with the development of
prototypes and demonstrators has been discussed before. But Fig. 89 clearly
indicates that indeed, there are activities in product innovation but these
activities don’t seem to lead to final products or technical solutions in a
common sense. The future challenge would be, to identify why this
innovation chain — from product innovation to prototyping to product
development and to commercialization — is being interrupted and does only
very seldom overcome the stage of product innovation.

This can also be proved by the fact that almost all institutions indicated that
there have been no technology-based spin-offs ever. 27 of 46 institutions
answered “no” when asked about the existence or their experiences with
technology-based spin-offs. Only two institutions answered positively and
gave examples of their technological spin-off activity. These cases can serve as
best practice examples for the second phase of the project and therefore are
analyzed in detail. The spin-offs were operated by one university in Cairo, the
second spin-off was realized by one research centre in Lower Egypt in the
Governorate of Alexandria.

In what kinds of Innovation has the University/ Research
Centre been involved?

Process Innovation

Product Innovation

Education/ Training

Prototypes
Patents
0 1 2 3 4 5 6 7 8 9
@ Universities B Research Centres
Fig. 89: Contribution to the innovation process

Coming to the point of know-how transfer via heads regarding the transfer of
staff between university and research centre on one side and industry on the
other seems to be a crucial step in order to effectively transfer knowledge
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from one side to the other. In most cases the transfer from the research
centre/university to industry and the other way around is not being followed
systematically. 30% of all institutions do not support at all the transfer
between these sides. Those institutions, which support the transfer, do it only
on an irregular basis. Just two institutions stated a regular transfer in both
directions once a year. If staff is send, then the majority of staff is professors
or assistant professors.

Having a look at knowledge transfer to industry and vice versa via events and
trainings, the number of answers and activities of all institutions is higher.
Almost 50% of all institutions offer seminars, workshops, conferences and
technical trainings to industrial or SME clients and partners to transfer
scientific and technical know-how. Again, the ratio among research centers is
much higher than the ratio of universities (including faculties). Therefore, 7
and 8 out of 10 research centers offer the mentioned events to industrial
clients (see Fig. 90). But as in the case of knowledge transfer via heads the
frequency of these events is mostly irregular, in few cases annually. In a word,
knowledge transfer is not systematically followed and scientific trainings,
workshops or other events to industry or SMEs are not offered.

Events for R&D Knowledge Transfer to
Industry/SMEs

Others:

Conferences

e [
Workshops

Technical
Trainings

0 5 10 15 20 25 30

@ Universities M Research Centres

Fig. 90: Knowledge transfer between research and industry via events

Knowledge transfer can also be initiated by the active participation in specific
associations. The study revealed that most institutions take actively or
inactively part in a large number of associations. Especially scientific
associations within the respective research fields of the centers or the faculties
are frequently visited and participated in, nationally as well as internationally.
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Again the only types of association underrepresented are industrial
associations. Only one research centre stated to be member in an industrial
association in its specific research area.

Participation in Associations

National Industrial Associations h

Governmental Associations

Specific national academic/ Scientific
Associations

Specific international academic/
scientific associations H

0 2 4 6 8 10 12

@ Universities B Research Centres

Fig. 91: Types of associations the institution is participating in associations

5.3.5 Relationship to Science

5.3.5.1 Background

[ Relationship to Science ]

Fig. 92: Elements of the success factor relationship to science

Technological innovations are mainly based on results of scientific research.
Applied research institutes act as a linkage between technological
development in economy and science.

In this connection, regarding the scientific performance of research institutes,
the importance of the Relationship to Science is increasing. It doesn’t imply
that research institutes should do more basic research, but they should
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enlarge their relationship as the scientific performance and the gain of
reputation is very important to them.

Therefore, research institutes should also regularly take part in scientific
projects as well as producing and publishing scientific knowledge. A good
opportunity to establish a strong relationship to science is the direct scientific
cooperation with universities or university faculties. Moreover, the
participation in joint scientific projects together with research institutes or
universities will back up the involvement in new science topics. Also, the
participation in scientific conferences/seminars as well as the contribution to
university education like giving lectures will improve the relation to science. A
membership in scientific associations, which are focused on the research fields
of the research institutes, can be useful to achieve further knowledge and
information about questions of basic research.

5352 Main Findings

Scientific Performance is hard to measure and cannot be reflected in numbers
or directly indicators. The following analysis gives just a rough overview on
some indicators like the number of scientific projects or publications.
Nevertheless, these numbers have to be looked at critically in detailed
interviews in order to provide a correct interpretation.

Looking at the number of scientific projects which are executed at the
universities, meaning their faculties and research centers, research centers
seem to have much more projects (finished and ongoing) than universities.
Especially the numbers of projects funded internationally and in-house by own
resources are significantly higher than those of universities (see Fig. 93).
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Fig. 93: Number of scientific projects executed by the institution

Also, the number of publications by research centers is much higher than
those of universities (including faculties). The number of publications done by
research centers altogether counts 2916, while universities published about
2951 articles and papers. Even if these numbers are not correct in detail, they
indicate a tendency and ratio. Taking into account, that only 10 research
centers took part in the survey compared to 15 universities, where 36
questionnaires were collected from presidents as well as faculty deans (27 %),
research centers are responsible for almost 50% of the scientific publications
counted in this study.

In terms of scientific cooperation, all institutions perform on a very high level.
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conference?
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Fig. 94: Questions on scientific cooperation — overview all institutions

Most institutions take actively part in national and international conferences
and are also in charge of the organization. They have cooperation projects
with other research institutions and exchange scientific staff in order to
promote scientific knowledge transfer (guest scientists, PhD exchange
programs, guest lectures etc.)

University education is supported actively and most of the institutions have
internal programs to support master and PhD degrees scientifically, technically
and financially. Only at research centers, there seems to be a limited possibility
to receive financial support. Only one research centre in Cairo is offering
financial aids to their PhDs and other scientists whereby 12 universities or
faculties from different locations are able to also offer financial support.
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Fig. 95: Questions on scientific cooperation — regional distribution of

answers

As the activities in terms of scientific cooperation are very high in general
there are no major differences regarding this issue. Only Upper Egypt rarely
practices institutional interweaving with other institutions or universities.
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5.3.6 Communication Competence

5.3.6.1 Background

[ Communication Competence ]

Fig. 96: Elements of the success factor communication competence

Research institutes are playing an intermediate role, as the linkage between
basic research and industry, therefore the Communication Competence is
especially a decisive success prerequisite. In particular, regarding the success
factors Industry Relationship and Relationship to Science, the Communication
Competence is of utmost importance.

Therefore, research institutes must set up a wide range of external contacts.
Not only the head of a research institute should maintain these contacts but
also project managers as well as the staff at the working level should
continuously exchange information with the whole environment of research
institute.

The view towards public representatives can be positively influenced if the
research institute would establish a common corporate identity. In addition to
the maintenance of contacts, another major element of the Communicative
Competence is the impression, which the research institute is giving to its
environment. Externals must have an easy access to the competencies and
capabilities of the research institute. Moreover has to be ensured that
sufficient information about the overall performance of the research institute
except for confidential information will be obtained. This kind of
communication can be explained as part of systematic public relations.

53.6.2 Main Findings

Concerning public visibility of the institutions, almost all institutions have
implemented several activities and measures to communicate their institution
and its research activities to the public. Especially brochures and flyers of
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institutions and/or ongoing projects are regularly published to inform the
public about recent activities. These activities and services are often managed
decentralized by the respective faculty or research unit. Less common are
centralized public relations offices, which are in charge of the profile and
representation of the institution as a whole to the public.

Public Relations Activities Implemented

Public Relations Office i

TV/Media Communication (Interviews
ets., newspaper articles etc.) -

Newsletter -

Institute/ Project Flyers, Brochures,
Annual report ”

0 10 20 30 40

‘ @ Universities W Research Centres‘

Fig. 97: Activities for public relations

This might be the reason why the majority of institutions do not really have or
build up a corporate identity. Of course websites, logos and brochures are all
available, but the responsibility is decentralized and therefore single initiatives
are not coordinated and further do not follow a common design or standard
for the whole institution. This applies especially for universities or university
faculties. The majority of research centers have a common website, a common
logo or common flyers and brochures (almost 50%). The ratio is even lower at
universities and their faculties just 20% approximately of them are providing
such common centralized services to their faculties and units.

Regarding the performance of events for the public, the majority of research
centers and universities offer different types of events (see Fig. 98). Especially
seminars and workshops are offered regularly to inform externals and also
possible future clients about the activities and research topics performed at
institutions.
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Fig. 98: Events offered for external clients

5.3.7 Organization and Management

53.7.1 Background

[ Organisation and Management ]

Fig. 99: Elements of the success factor organization and management

Organization and Management can be regarded as the basic success factor
for research institutes. Since competition exists also in the sector of research
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institutes there must be a flexible and effective organization as well as a target
oriented management.

Research institutes need a specific surrounding so that their employees have a
sufficient scope to be creative. Therefore, the organizational structure must
dispose of flat hierarchies and must be adapted to respective circumstances.
Furthermore, to manage the mostly very complex assignments, the
organization should consist of interdisciplinary working teams. A certain grade
of fluctuation is important so that new ideas can slip into research institutes.

The process organization should also be set up with respect to the
circumstances of research institutes. A wide spread of responsibility allows
free and creative potential. The head of the research institute should rather
focus on long-term or mid-term objectives than on the short-term objectives
within specific projects.

Another major element of the success factor Organization and Management
is the implementation of an effective project controlling. Especially the ability
to observe the turnover, the overall budget planning, and the ability to realize
an effective budget-control is an important aid for the overall management.

5372 Main Findings

Concerning the organizational structures of the institutions, the majority is
being organized in a centralized way as a pyramid. Matrix or project structures
are less common for the overall organizational structure. Nevertheless, they
are used by some institutions; both research centers and universities for
specialized subunits or research teams. Especially if new research topics are
established, more flexible organization structures are applied in new research
subunits.
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Fig. 100: Organizational structure

In terms of staff planning, the research centers seem to have a higher
flexibility. While the staff recruitment and planning process is organized
centralized within universities and faculties, more than 50% of research
centers are following a decentralized approach in this field. Decentralized
personnel planning leaves more space for flexibility and internal demands
regarding human resources as well as it can be better aligned with the overall
personnel strategy.
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Organisation of Personnel Planning
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Fig. 101: How is the planning of personnel organized?

Looking at the use of budget controlling tools, the smaller part of institutions
has implemented centralized departments, which are responsible for the
controlling of project or the overall university budget. Some universities or
university faculties have contracted an external agency for this purpose.

Use of Budget Controlling Tools

Research Centres

Universities

All Institutions 1

0% 20% 40% 60% 80% 100%

E Accounting Department (Internal) B External Agency

O President/ vice president O Project Teams
B Other
Fig. 102: Types of budget controlling tools implemented.
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Almost 50% of the research centers chose a decentralized approach for
budget controlling and organize this process within the research or project
teams.

5.3.8 Human Resources

53.8.1 Background

[ Human Resources ]

Fig. 103: Elements of the success factor human resources

Human resource management is essential to guarantee a certain grade of
productivity and creativity. Employees must be qualified, motivated, and
creative to fulfill the purpose of research institutes. Therefore, the set up, the
maintenance, and the development of Human Resources must be another
major task of each research institute.

As mentioned before, the structure of personnel in a research institute must
assure the creation of interdisciplinary working teams. This means to have an
effective rate between professionals (scientists, engineers), technicians and
assistances, a specific internal flexibility in staff-planning, a well-balanced age
structure of staff, and a well-balanced renewal rate of staff.

Furthermore, an effective human resource management should also contain
incentive systems to stimulate the motivation of staff.

The implementation of education and training procedures is another key
element for the management of human resources. Such training procedures
have to focus on both professional training and individual trainings.

5382 Main Findings

Although the majority of personnel planning is organized centralized within
the institutions, the flexibility in staff planning seems to be seen as suitable
and the existing qualification matrix works out well within the majority of
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institutions. The remaining problem seems to be the achievement of a well
balanced age structure. 30% of the institutions do not have a strategy to find
a good ratio between experienced research staff, professors and young
scientists.

Personnel Structure
Overview all Institutions

Is there an inter-disciplined structure regarding
qualification of professionals (Regarding researchers/
scientists/ engineers)?

Does the Rl dispose of a specific qualification-matrix
(overview)?

Does the Rl have an internal
flexibility in staff planning?

1l

Is there any strategy to
achieve a well-balanced age

structure?
0 10 20 30 40 50
| BYES ENO |
Fig. 104: Answers regarding personnel structure

Looking at the differences in personal structure in the regions, institutions — in
this case all universities (including faculties) — are exceptionally successful in
building up an inter-disciplined structure of professionals. However, Lower
Egypt institutions seem to be less active in personnel planning and have less
frequently implemented a specific qualification matrix.
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Fig. 105: Answers regarding personnel structure in regions

The most common strategy for the recruitment of new staff is the recruitment
of graduates who finished their degree at the university itself. This means that
new staff is employed already well acquainted with the place of work and the
working procedures when starting the new job. Only very few universities hire
new staff from outside of the institution. If so, then staff is employed through
fellowships, exchange programs or simply announcements in newspapers or
specialized scientific magazines and periodicals.
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Fig. 106: Procedure of staff recruitment

The majority of institutions have implemented an incentive system for their
employees (35 out of 46 institutions). The main reason for the realization was
motivation; less important seemed to be the improvement of quality in
teaching and education (see Fig. 107). The improvement of research results
has been a reason for 50% of the research centers. Now the question arises if
there are also mechanisms to control the effects of the incentive systems and
how the effect of the system can be measured or if the systems need
improvement in the future in order to achieve the desired results mentioned in
the figure below.
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Fig. 107: Reasons for the introduction of an incentive system
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5.3.9 Scientific Technical Equipment

5.3.9.1 Background

[ Scientific Technical Equipment ]

Fig. 108: Elements of the success factor scientific technical equipment

As mentioned before, the intermediate role of research institutes — between
basic research and industry — besides the theoretical and scientific research is
to fulfill practical and technological tasks. Therefore, research institutes must
dispose of a Scientific Technical Equipment to realize various project
objectives.

In addition to Scientific Technical Equipment, the building of a research
institute should be able to fulfill the overall objectives. Rooms must be
equipped in the way that the necessary background for R&D tasks is given.

Specific Technical Equipment must be the core of each technical oriented
research institute, especially equipment for data processing or laboratories,
measuring instruments and testing apparatuses, workshops and production
technology.

Further to the existence of equipment, the state of art is very important.
Therefore, the process of maintenance, quality assurance and capacity is
playing another major role.

A research institute must dispose of well shaped scientific and informative
equipments, like libraries and databases, to support an effective access to
needed information. A key element regarding scientific and informative
equipment is the access time to achieve the relevant information.
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5.3.9.2 Main Findings

Most institutions are equipped sufficiently with networks and technical
infrastructure within the buildings, rooms and research labs. Most of the
institutions are equipped with a computer network connecting the whole
institution. Only one University is handling its data processing manually and
not via electronic networks.

Data Processing Practices

Manual/ Not electronic
Management Information System
Database

Others

Internet Network (website-e-mail-internet..)

Computer network

0 4 8 12 16 20 24 28

@ Universities B Research Centres

Fig. 109: Practices of data processing

Most of the institutions stated, that they perceive the technical equipment as
suitable. Generally, universities seem to be a bit less dissatisfied with the
technical standard within their institution. Maintenance of technical
equipment is organized either by internal staff (own technicians or supporting
staff) or by external agencies (maintenance contracts).
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Fig. 110: Suitability of technical equipment

Concerning the attractiveness of the technical equipment in research labs and
construction labs, only about 20% of the universities stated, that the technical
equipment is used for academic research only. Almost 30% of universities
(including faculties) and almost 50% of research centers stated that their
equipment is attractive to the industry and is also used within industry projects
and research.

Attractiveness of Equipment for Industry

No Answers

Non attractive, only for academic research
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Fig. 111: Attractiveness of institutes’ technical equipment for industry
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In terms of the grade of attractiveness of research equipment for industrial
use, institutions located in the Lower Egypt region are more often convinced
of suitability of their equipment for industry than the other regions.
Institutions from Cairo were not able to answer the question and picked “no
answer”. The equipment was assessed as intermediately useful by institutions

from Upper Egypt.

Attractiveness of Equipment for Industry - Regions

| 35|7%

No Answer

Non attractive- low, Only for academic
research

Intermediate

Attractive- used for services to industry "
0

0% 10% 20% 30% 40% 50%  60%
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Fig. 112: Attractiveness of institutes’ technical equipment for industry in
regions

5.3.10 Financing

5.3.10.1  Background

[ Financing ]

Fig. 113: Elements of the success factor financing

A financing system to provide the capital for R&D is essential to enable the
function of a research institute. Consequently, the source and availability of
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capital, and the development of capital flows are very important for the
financial security of a research institute.

The surveyed research institutes mostly dispose of different sources of funds.
They often have a specific amount of basic/public funding and a contract
based funding through R&D projects. Normally, the basic/public funding is
decreasing over the years, because after a certain time of existence, a research
institute should be able to secure it self-financing through projects in addition
to a critical mass of public funding.

Additionally, the sources of income should vary among specific fields. The
income should be balanced between R&D projects, consultant services,
execution of studies, and education and training efforts. Furthermore, income
out of licenses and patents is desirable.

Besides the income structure, the structure of expenses is relevant too.
Especially the staff expenses can be critical over time, and so the amount and
development of material costs must be considered.

5.3.10.2  Main Findings

This part of questions aims to identify the major sources of income of the
institutions. Generally, the majority is involved in governmental projects and
receives funding from the public sector (36 out of 46). They are involved in
regional, national and international projects and receive funds and grants
from those sides. Clients who frequently order projects or ask for cooperation
make up the smallest part of the overall budget from the institutions.
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Sources of Funds
Overview all Institutions

Is the RI supported through national and regional funds?

93. Are there any special grants from a national or regional
level?

95. Is the RI take involved in any governmental funded _
projects?

96. Are there any other public funded projects which are
financed by other organisations or institutions?

97. Are there any clients who are frequently ordering
projects?

0 10 20 30 40 50

| mYES ENO |

Fig. 114: Answers regarding sources of funds — overview all institutions

Regional differences can also be identified in the sources of funds of the
institutions (see Fig. 115). Especially institutions from Cairo are mostly involved
in governmentally (question 95) or public (question 96) funded projects.
Generally, the ratio of clients frequently ordering projects is the lowest
compared to other regions, indicating that research institutions from Cairo are
much more depending on public funding, may it be regional, local or
international. The Upper Egyptian institutions are below average concerning
all questions, which might indicate a lack of funding in general in this region.
This might be explained by the fact, that all research institutions involved in
the survey from Upper Egypt are universities and university faculties.
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Is the RI supported
through national and regional

funds?

93. Are there any special
grants from a national or
regional level?

95. Is the RI take involved in 68,8%
any governmental funded

projects?

96. Are there any other public
funded projects, like international
projects or projects

97. Are there any clients who
are frequently ordering

projects?

Source of Funds Overview
Regions

8,6%

75,0%
92,9%

0% 20% 40% 60% 80% 100%

‘ @ Cairo W Lower Egypt O Upper Egypt ‘

Fig. 115: Answers regarding sources of funds — overview all institutions in
regions

Having a closer look at the sources of funding reveals that research centers
are much more dependent and involved in funding from international sources
than universities, regional funding does not seem to play a role for these
institutions. For universities, national funding is more important than
international funding sources (see Fig. 116).

National and International Funding

Research Centres

3
5

All Institutions

0% 20% 40% 60% 80% 100%

E national @ regional O international

Fig. 116: By which kind of funding is the institution supported?
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Taking a closer look at the regional ratios between national and international
funding, institutions from Lower Egypt and Cairo are equally benefiting from
national and regional funds. The low ratio of answers from Upper Egypt
indicates, that many institutions from this region have not been answering the
guestion at all, as only positive answers have been included. An exceptionally
good result has been achieved by Cairo institutions in terms of international
funds supporting them, which is generally very low in total average (see also
Fig. 117).

National and International Funding - Regions

\
international 6,3%
6,3%

regional 6,8%
12,5%

|
|21,4%

14,3%

| 64,3%

national 37,5%
68,8%

0% 10% 20% 30% 40% 50% 60% 70% 80%

‘ @ Lower Egypt @ Upper Egypt O Cairo ‘

Fig. 117: By which kind of funding is the institution supported? (Regional
analysis)

Coming back to figure 72: Answers regarding Sources of Funds — Overview all
Institutions, 37% of all institutions answered the question about clients
ordering frequently projects (fig. 113) with “no”. Those institutions answering
“yes” seem to be able to generate a small but stable income from these
clients. Taking a closer look at this group shows clearly, that a major part of
recurring clients is located in the industrial sector, closely followed by the
public sector. Again, the ratio of SMEs is very small in comparison to the ratio
of clients in other industries.
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Clients frequently ordering Projects

Other University/
Institute

International

SME

Government/ Public
Sector

Industry (agriculture,
manufacturing, etc.)

0 2 4 6 8 10 12 14

@ Universities W Research Centres

Fig. 118: Which types of clients are frequently ordering projects?

In terms of regional distribution the answers regarding ordered projects major
differences can be seen in Fig. 119. Upper Egypt has no ratio of SME orders
but it seems to have strong related project orders in industry. Cairo
institutions are much more focused on governmental projects and
cooperation, which are less important to institutions from Upper Egypt.
Institutions in Lower Egypt indicate an average percentage regarding this issue
but with a stronger ratio of projects ordered by industry.

Clients frequently ordering Projects - Regions

14,3%

International ,5%

Other university /
institute

] 14,3%

SME [0,0%
* 18,8%

Governmental / oo ]35,7%
. o
public 25,0%
Industry (agriculture, o2 8,6%
manufacturing, etc) 31,39

0% 5% 10% 15% 20%  25% 30% 35% 40%

‘ @ Lower Egypt B Upper Egypt O Cairo ‘

Fig. 119: Which types of clients are frequently ordering projects? (Regional
analysis)
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5.4 Five Performance Criteria

Performance criteria address the basic results of applied research institutes’
tasks concerning the reinforcement of innovation of the economy, especially
regarding SME. In addition, they measure the impact of organizational
activities.

However, the criteria must be changed according to individual cases with
respect to their particular importance due to enormous differences between
particular institutions and an existing heterogeneity of framework conditions.
A schematic approach as well as a shortened and superficial consideration has
to be avoided. For instance, a simple benchmark of several institutes by means
of a few indicators considering results about the relevant performance would
neither be accepted by science and nor economy.

The evaluation scheme must consist of both qualitative and quantitative
indicators whereas the qualitative ones should have a greater weight.
Surveyed research institutes must keep in touch with their customers and
carry on the dialogue with industry. In addition to the development of
research, the results must be transferred into products and processes.

Nowadays it is increasingly difficult for single actors to build up expertise. This
is rather achieved by networks that are established by the economy, science or
politics. In addition, the integration of SMEs into those centers and clusters of
competence will improve the accessibility, the ability for innovations as well as
the achievement of a competitive position. As a result, the companies face a
better situation in domestic and international markets.

Furthermore, the activity of networking will help the participants to increase
their creativity, including the ability to adapt their organizational structures.

Increasing the innovation ability with respect to education and competence
can be achieved by:

. Prioritization of content
. Flexibility of structures and processes
. Consideration of elements of performance and competition

This  requires responsibility, —autonomy, options for learning and
experimenting, and a functioning incentive system to promote achievements
in innovation.

The management of such innovation systems or networks is posing large
challenges to all participants and stakeholders. The creation of relevant
framework conditions as well as the availability of knowledge of markets and
development trends, which has to be promoted and assured by politics, is of
utmost importance.
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Traditionally, SMEs are the main supporters of the economical dynamics in
particular. However, SMEs are increasingly having difficulties in entering
international markets in terms of an active presence. This results due to a
frequent overload of SMEs, especially regarding their limited resources.
Continuous reconsidering of products and procedures, and a continuous
international market consideration of competitors requires high financial and
human resource expenses as well as specific competences, e.g. language
skills. Therefore, a special support of SMEs is necessary in order to promote
the access to international markets as for example international offices of the
German FhG.

In order to analyze, how research institutions do support and cooperate with
industry, especially SMEs, and additional set of questions was asked in the
guestionnaire. These questions focus on the performance of research-industry
relations in Egypt and are divided into five performance criteria:

. Strategic Business Field Planning and Industry needs

. Scientific & technological competence

. Human resources and scientific & technological equipment
. Profit situation

. Success in solution of economic problems

Performance Criteria of Applied Research

Strategic business field planning
& industry need

]

Scientific success of

@ problem solution

Scientific & technological

competence @

S A

Human resources; Profit loss report
science and technology
equipment
Fig. 120: Performance criteria of applied research

Each question first asked, whether the research institution performed a certain
action (yes/no) and second how important/relevant these actions were for the
institution (scale from high to low).
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5.4.1

54.1.1

54.1.2

Coherence of Strategic Business Field Planning and Industry Needs

Main Elements

. Does the Rl pay sufficient attention to current and foresee-able market
developments (supply- and demand markets)?

. Does the RI pay sufficient attention to current and foreseeable
technology developments in their surroundings?

o Does the Rl early react to new topics (not technical) global, social,
political and ecological trends?

. Does the RI take actively influence on technological objectives of the
economy (sensitization for technological challenges)?
. Does the strategic business field development (research groups,

performance supply) correspond to challenges of questions 1-4?

. Does the technological and industrial "networking" (e.g. strategic
alliances, etc.) corresponds to challenges of questions 1-4?

Main Findings

Market and technology trends and developments are being monitored and
followed by more than 80% of all institutions (both research centers and
universities). Especially global trends in terms of social, political and ecological
changes are being kept up with by 83% of all institutions.
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Performance in Strategic Business Field Planning and Industrial Needs
100%
90% 0
80,6% 80,6% 83,3% .
80% 77,8%
70% 63,9%
60%
50%
40%
30%
20%
10%
0%
1. Market 2. Technology 3. New Trends 4. Active Strategy Networking
Developments Developments Influence on  Corresponds to Corresponds to
Economy 1-4 1-4
Fig. 121: Performance in strategic business field planning and industrial needs

("Yes"-answers as a percentage of total institutions)

The relevance ranking of the different questions show an almost equal
distribution between Research Centers and Universities, as well as between
the regions Cairo, Lower Egypt and Upper Egypt (see Fig. 122 and Fig. 123)

Only the question about the RIs attention to current and foreseeable
technology developments was evaluated a little more important than the
other questions concerning the first performance criteria “Strategic Business
Field Planning and Industrial Needs".
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Relevance of Strategic Business Field Planning and Industrial Needs
Research Institutes

1. Market Developments

Networking Corresponds to 1-4 2. Technology Developments

Strategy Corresponds to 1-4 3. New Trends

== Research Centres
== Universities

4. Active Influence on Economy

Fig. 122: Relevance of strategic business field planning and industrial needs
by research institute
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Relevance of Strategic Business Field Planning and Industrial Needs

Networking Corresponds to 1-4

Strategy Corresponds to 1-4

Regions

1. Market Developments
5

2. Technology Developments

3. New Trends

== Cairo
== Lower Egypt
4. Active Influence on Economy Upper Egypt
Fig. 123: Relevance of strategic business field planning and industrial needs
by Regions
54.2 Science and Technology Competence

54.2.1 Main Elements

Is the RI sufficiently present in the national and international
professional public (publications, conferences, associations)?

Did the institute produce any significant scientific findings within the
last 10 years?

Does the Rl have produced any important scientific developments within
the last 5 years?

Does the Rl enter new technology fields early and actively (vs. late/
reactively)?

Does the Rl cooperate sufficiently with universities and other scientific
institutions?

Is the RI initiator or coordinator of important national or international
joint research program/ projects?
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54.2.2 Main Findings
Similar to the answers of the first performance criteria, the majority of
institutions answered the questions on their scientific and technological
competence positively (around 80%). Only the questions about the entering
of new technology fields and the coordination of joint research projects were
answered with “yes” by less than 70% of all institutions.
Performance in Scientific and Technological Competence
100%
()
90% - 82,6% 82,6%
80 80,4% 78,3%
(]
70% 65,2% 67,4%
60%
50%
40%
30%
20%
10%
O(yo n T T T T T
Sufficient Significant Significant  Early Entering of Sufficient Active Part of
Presence in Findings Findings new Technology  Cooperation Joint
Professional within last 10 within last 5 Fields with Scientific Research
Public Years Years Institutions Projects
Fig. 124: Performance in scientific and technological competence (“Yes”-

answers as a percentage of total institutions)

Having all detailed look at the relevance scoring of research centers and
universities reveals one big difference between the two groups: whether the
Rl is initiator or coordinator of important national or international joint
research programs/projects is less important for research centers. Universities
seem to give more relevance to initiating or coordinating joint research
projects.

The most important question for all institutions is sufficiency of cooperation
with other scientific institutes.
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Relevance of Scientific and Technological Competence
Research Institutes

Sufficient Presence in Professional Public

Active Part of Joint
Research Projects

Significant Findings
within last 10 Years

Sufficient Cooperation
with Scientific Institutions

Significant Findings
within last 5 Years

=4—Research Centres
== Universities

Early Entering of new Technology Fields

Fig. 125: Relevance of scientific and technological competence by research
institutes

The analysis of performance scoring with respect to the three main regions in
Egypt does not reveal major differences.
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Relevance of Scientific and Technological Competence
Regions
Sufficient Presence in Professional Public
5
4
Active Part of Joint Significant Findings
Research Projects within last 10 Years
Sufficient Cooperation Significant Findings
with Scientific Institutions within last 5 Years
=—Cairo
== Lower Egypt
Early Entering of new Technology Fields Upper Egypt
Fig. 126: Relevance of scientific and technological competence by regions

543 Success of Economic Problem Solution

54.3.1 Main Elements
. Which phases of the innovation process is the institute mainly active in?
e  Basic research?
Applied research?
Development?
Industrial realization?

. Does the RI realize sufficient system solutions, which are desired by
industry?

. Does the RI fulfill the industrial orders in a satisfactory quality?

o Does the Rl dispose of permanent customers (share of SME)?

. Were there any new business customers achieved within the last 5
years?

. Has the RI successfully coordinated & mediated problems between

various industrial partners?
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. Does the Rl successfully produce innovation-support by services?

. Is there any know how transfer carried out through staff transfer in
businesses?

54.3.2 Main Findings

The question about the main research field, the institutions are active in
shows, that basic research and applied research are carried out by about 80%
of all institutions. Only 63% are active in development activities related to
technology and processes. Even less institutions realize solutions in industry.
This result corresponds to the results from the first part of the questionnaire.

Performance of Different Types of Innovation Processes
100%

90%

80% 78,3% 80.4%

Basic Research Applied Research Development Industrial Realization

Fig. 127: Performance of different types of innovation processes (“Yes" -
answers as a percentage of total institutions)

Even if there are almost no difference in the performance evaluation between
universities and research centers, ‘development’ as a research activity has
been rated less important by research centers.
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Relevance of Different Types of Innovation Processes
Research Institutes
Basic Research
5
4
Industrial Realization 3 Applied Research
=&—Research Centres
== Universities
Development
Fig. 128: Relevance of different types of innovation processes by research
institutes

The relevance of ‘Industrial realization’ does not seem obvious to research
institutions: neither research centers as well as universities are largely active in
industry realization, nor is the activity considered as important.
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Relevance of Different Types of Innovation Processes
Regions

Basic Research
5

Industrial Realization Applied Research

=4=Cairo
== ower Egypt
U Egypt
Development pper =gyp
Fig. 129: Relevance of different types of innovation processes by regions

Just as in the first part of the questionnaire, the performance questions
regarding the industry relationship show less positive answers than the other
performance criteria. Only 39,1% of all institutions confirm to have
permanent customers, especially SMEs. 54,3% state that industry orders have
been fulfilled in satisfactory quality.
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Performance of Economic Problem Solution

100%
90%
80%
70%
° . 60,9%
60% - 3%
50% 43,5%
40% 39,1%
(]
30%
20%
10%
0% - T T T T T T
Sufficient Satisfactory  Permanent New Succesfull Innovation  Staff Transfer
Solutions for Quality Customers Customers Mediation Support by in Businesses
Industry within last 5 between Service
Years various
Industrial
Partners
Fig. 130: Performance of economic problem solution (“Yes"-answers as a

percentage of total institutions)
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Relevance of Economic Problem Solution
Research Institutes

Sufficient Solutions for Industry

5
Staff Transfer in Businesses ¢ Satisfactory Quality

Innovation Support by Service Permanent Customers

Succesfull Mediation between variou
Industrial Partners

New Customers within last 5 Years

== Research Centres
== Universities

Fig. 131: Relevance of economic problem solution by research institutes
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Relevance of Economic Problem Solution
Regions

Sufficient Solutions for Industry

Staff Transfer in Businesses Satisfactory Quality

Innovation Support by Service Permanent Customers

Succesfull Mediation between variou
Industrial Partners

New Customers within last 5 Years

== Cairo
==L ower Egypt
Upper Egpt

Fig. 132: Relevance of economic problem solution by regions

54.4 Profit Situation

54.4.1 Main Elements

Sources of funds of the RI:

o Basic funding (international/national/regional)

o Special grants (international/national/regional)
o Order from businesses, share of SME

. Projects from industrial associated research

. Projects from regional-or national programs

. Projects from international programs

Types of turnover:

. R&D orders
. Construction
. Consulting services/studies
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. Education and training
. Licenses and products
. Maintenance and other services

5.4.4.2 Main Findings

Most important funding source both for research centers and universities is
the basic institutional funding as well as special grants. Less relevant for a
good financial situation of the institutions is income being generated by
participation in international, regional or national programs, which indicates a
rather weak support structure by public authorities. Orders from businesses
and industry are almost equally unimportant.

Relevance of Sources of Funds
Research Institutes

Basic Funding
5

Projects from International

Programs Special Grants

Projects from Regional or

. Order from Businesses
National Programs

Projects from Industrial Associated Research Centres
Research == Universities

Fig. 133: Relevance of sources of funds by research institutes
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Relevance of Sources of Funds
Regions

Basic Funding

5
4
Projects from International
Programs
2
: /
0

Projects from Regional or
National Programs

Special Grants

Order from Businesses

=&—Cairo
Projects from Industrial Associated Lower Egypt
Research Upper Egypt
Fig. 134: Relevance of sources of funds by regions
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Relevance of Types of Turnover
Research Institutes

R&D Orders

Maintenance and
other Services

Licences and Products

Education and Training

Construction

Consulting Services/Studies

== Research Centres
== Universities

Fig. 135: Relevance of types of turnover by research institutes
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other Services

Licences and Products

Relevance of Types of Turnover
Regions

R&D Orders
5

Construction

\

-/ Consulting Services/Studies

== Cairo
== ower Egypt
Upper Egypt
Education and Training
Fig. 136: Relevance of types of turnover by regions
545 Human Resources and Scientific-Technical Equipment

5451 Main Elements

Does the institute (working group) have the critical mass regarding human
resources?

Interdisciplinary structure of professionals?

Suitable ratio of professionals/technical and assistance staff?
Internal flexibility of personal deployment?

Well balanced age structure?

Well balanced personal renewal rate?

Does the institute have the critical mass regarding scientific-technical
equipment?
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5452

. Suitable technical equipment (laboratories, electronic data processing,
measuring instruments and testing apparatuses, workshops and
production technology)?

. Is there any material donated from industry?

o Scientific, informative equipment (database, library, access to external
library inventory)?

Main Findings

Human Resources

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Performance in Human Recources

76,1%

0,
65,2% I i 67,4% 67,4% 65,2%

Critical Mass Interdisciplined Suitable Ratio Flexible Staff Well-balanced Well Balanced

for Scientific Structure of between Deployment  age structure Grade of Staff
Technical Professionals  Professionals/ Renewal
Equipment Technicians &
Assistance
Fig. 137: Performance in human resources
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Relevance of Human Resources
Research Institutes

Critical Mass for Scientific
Technical Equipment
5

Well Balanced Grade
of Staff Renewal

Structure of Age
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Fig. 138: Relevance of human resources by research institutes
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Relevance of Human Resources
Regions

Critical Mass for Scientific
Technical Equipment
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Fig. 139: Relevance of human resources by regions

Scientific Technical Equipment
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Performance of Scientific/Technical Equipment
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Fig. 140: Performance of scientific/technical equipment
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Relevance of Scientific-Technical Equipment
Research Institutes

Critical Mass for Scientific/Technical
Equipment

Scientific Informative Suitable Technical

Equipment q Equipment
Material Donation from Industry High Investmentshare
=&—Research Centres
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Fig. 141: Relevance of scientific/technical equipment by research institutes
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Relevance of Scientific-Technical Equipment
Regions

Critical Mass for Scientific/Technical
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Equipment
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3
Scientific Informative Suitable Technical
Equipment Equipment
Material Donation from Industry High Investmentshare
=—_Cairo
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Fig. 142: Relevance of scientific/technical equipment by regions

Summary of Main Findings

As the study was performed for the first time in Egyptian research institutions,
many issues raised in the questionnaire were not common to the person who
filled in the questionnaire. Many questions were not completely answered or
partly misunderstood — therefore the data collected is very scarce for some
issues and the quality of given answers differed heavily. Due to the fact that
none of the institute heads was acquainted with these issues at this stage,
these problems of data quality are expected to diminish during the next round
of the evaluation process.

Generally, the performance of universities and research institutions can be
evaluated as being at a good level. Especially in terms of human resources and
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technical equipment, the existing procedures and standard seems to be fair
enough as well as being at a good and stable level. All institutions are
planning to grow in the future in terms of scientific personnel. This trend
reacts positively to the increasing need of university education and growing
numbers of students. Every year, the amount of received master and PhD
degrees at universities is rising, indicating a very effective education system
responding to the needs of their main clients — students and PhD candidates.

Looking at scientific performance, all institutions are well active in scientific
networks and association, nationally as well as internationally. Conferences
and workshops are regularly organized and visited. Projects are run nationally
and internationally, setting up cooperation between different institutions in
order to transfer know-how and knowledge in order to keep up to
international scientific discussions. The transfer of scientific knowledge is
working very well and effectively.

Still, education and training is mainly done by internal staff. The incorporation
of external know-how is less common at research centers and also at
universities. For example, guest lectures or training by external experts in
specific research fields is only organized by a small part of institutions.
Especially trainings by experts from industry are less common in universities,
while 50% of research centers are actively using this strategy to develop the
competencies of their staff strategically.

Furthermore, a great majority of institutions is doing a strategic planning
having good contacts with its scientific environment being able to react to
research trends and needs of customers. Customers are coming from different
areas. The public as well as the private sector is ordering and cooperating
within projects with universities and research centers. The rate of industry
orders and especially the rate of SME clients are higher at research centers. It
is almost a natural fact because research centers do have a higher amount of
scientific projects in general as they concentrate much more solely on research
activities while universities are mainly concerned with education and training
activities.

Projects with industry or SMEs are being performed by a large part of
institutions, cooperating for product development or basic scientific research.
Nevertheless, the results from these projects could not be clearly outlined
within the scope of this study. The rate of follow-up orders by these clients is
low to intermediate, and prototypes and demonstrators are not the usual
result from these joint projects. Only a minor number of institutions, of which
the greater part is research centers, are able to apply for a license or develop a
prototype from their research activities. The major output is research papers
and publications. Although the process of joint product or technical
development is being set up by a majority of institutions, the results are not
clear and the process stops at an early stage without leading to final products
which can be used by industry for their economic benefit. Prototypes and
demonstrators are seen as the final step within the innovation process, before
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a product or methodology can be used by a company and be introduced to
the market. In order to create a well-performing innovation system, research
needs to contribute more effectively to the innovation performance of the
Egyptian economy.

One of the major tasks for future research and improvement of the Egyptian
R&D system will be the identification of those factors which are hampering
the development process at an early stage, setting up processes and systems
to motivate and support all steps of the innovation process — from basic
research, to product innovation, to the development of prototypes and
demonstrators, to the applied technical development up to the finalization the
innovation within the industrial realization in the industry as a final product,
methodology or process.
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6. Work Package 6 — Performance of Technology Transfer and
Regional Distribution of Technology Supply

The Egyptian-EU Research, Development and Innovation Program (RDI)
coordinated by the Egyptian Ministry of Higher Education and Scientific
Research has contracted the German research institute Fraunhofer IPK to
execute an assessment to the research and development landscape of Egypt
due to its expertise in several developing countries.

Work package 6 is considered important to the overall study as it can be seen
as a crucial way to increase the technological capabilities of firms as well as of
regions. Therefore, this WP will be investigating the intra-regional, inter-
regional and cross-border technology transfer in Egypt.

The main objective of work package 6 is to identify the existing status of
technology transfer in the local industrial firms/regions and factors that can be
strengthening local industry.

The results of the assessment of the technology transfer in Egypt are expected
to provide essential input for the design principles to shape Egypt’s future
national innovation system.

6.1 Introduction

6.1.1 Definition of Technology Transfer

Technology transfer is the application of technology to a new use or user. It is
the process which develops technology for one purpose and either it will be
employed in a different application or by another. The activity practically
involves the increased utilization of existing technology.

The term “technology Transfer” is used to denote the movement of techno-
economic knowledge between firms, sectors, districts and areas. It can be also
the movement between two or more economies and in practice it signifies the
exchange of technical knowledge between national economies. In other
words, ‘a secondary innovation, or the implementation of a primary
innovation originally discovered or applied by another firm, which may be
briefly termed as the propagation of the innovation becomes a technology
transfer’ (Tuerkcan, 1972).

The action of technology transfer is pursued so that companies and industry in
general will get benefit from technology that had been already paid for. Put
differently, existing R&D projects and developed technologies, which had
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already been paid for, can be further transferred to industry and private
enterprises.

The primary objective of academic technology transfer is to enable the
development and commercialization of academic research findings, ensuring
that research ultimately reaches and benefits the public.

6.1.2 Benefits of Technology Transfer

Technology transfer involves the acquisition and assimilation of technology in
order to improve the capabilities and efficiency of production processes. This
includes hard and soft technologies associated with the transfer of machinery
and capital equipment, production and process methods, management
systems, procedures, services, knowledge and know-how. This transfer occurs
usually on commercial terms between private-sector suppliers, and can be
financed by foreign direct investment (FDI). However, technology transfer
does not necessarily have to occur between developed and developing
countries; it can equally occur among countries that are economically similar,
within countries, and between countries and companies experienced in
different areas of specialization or scales of production.

Firms, especially SME’s in developing countries, have to adjust to changes in
national policies as countries pursue broad structural reforms to support their
growing participation in the global economy. In parallel, manufacturers need
to be attentive and responsive to change conditions and consumer
preferences in the marketplace. New rules and responsibilities established by
the multilateral trading system and a widening array of bilateral and regional
economic integration agreements have created new requirements for
managing these changes. While it has opened new markets, it has also
increased competitive pressures for SMEs exporting abroad or selling at home.
Consequently, there is a vital need to improve the productivity and
competitiveness of SMEs, thereby helping to overcome the challenges posed
by globalization, through mechanisms that enhance technology transfer and
channel investment towards SMEs (ESCWA 2005).

6.1.3 Methodology

In order to cover the different topics highlighted above and which are
required in work package 6 the different tasks that have been conducted are:
the investigation of regional technology transfer, the investigation of
international, cross-border technology transfer and the investigation of
regulatory frameworks that foster technology transfer. The different tasks are
shown in table below.
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Activity Methods

Task #1 Regional technology Desk research, expert
transfer interviews, interviews

with local stakeholders

Task #2 International, cross- Desk research, expert
border technology interviews
transfer

Table 3: Tasks of work in work package 6

Task #1 was conducted by visiting and interviewing food industries in several
industrial cities as well as the Food Technology Center (FTC), one of the most
active Egyptian technology and innovation centers, under the Ministry for
Trade and Industry (MTI). The food sector has been chosen as it is a relatively
well developed sector of Egyptian industry and the number of companies that
are benefiting from services of the Industrial Modernization Center (IMC)
amounts to 1456 all over Egypt. In addition, the Egyptian food industry has
made progress over the last 4 years, mainly in growth of exports. Some
relevant information has been used from work package 1 and 2 for regional
technology transfer.

Task #2 was conducted by selecting a different sector, engineering industries,
where relatively successful firms usually have direct contacts and approaches
to international and cross border technologies. This part of the study is mainly
based on a research of the relevant literature on international technology
transfer and on interviews with representatives of the sector. WP4 and 5
represent some information that is relevant to this section.

The impact of framework conditions on the local/regional as well as on the
international cross border technology transfer was mainly conducted by
interviewing an expert in technology transfer and by desktop research of
relevant official documentation, publications and literature.

6.1.4 Egyptian Industry: Historical Background

Egypt has a long history in small and medium sized industries. Private
entrepreneurs had their industrial enterprises existing for several centuries.
The most prominent sector was textile industry, which is almost 5000 years
old.

After the revolution in 1952 some large industries have been introduced and
were state owned. Egypt was much further advanced industrially than any
other Arab country or indeed any country in Africa except South Africa. Under
the socialist administration of Nasser, the government coordinated industrial
expansion and the establishment of an industrial base which the result that
bureaucracy and a dependence on political directives from the government
became common to Egyptian industry.
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Since the early 1990s the government has promoted privatization as a way to
eventually increase industrial output.

Industry accounted 30% of GDP in 2001. Major industrial products included
textiles, chemicals (including fertilizers, polymers, and petrochemicals),
pharmaceuticals, food processing, petroleum, construction, cement, metals,
and light consumer goods. The clothing and textiles sector is the largest
industrial employer.

Cairo, Alexandria, and Helwan are Egypt's main industrial centers, producing
iron and steel, textiles, refined petroleum products, plastics, building
materials, electronics, paper, trucks and automobiles, and chemicals. The
Helwan iron and steel plant, 29 km (18 mi) south of Cairo near Aswan is using
imported coke to processes iron into sheets, bars, billets, plates, and blooms.

The petroleum industry achieves 40% of export earnings, but there are
concerns that by 2005-10 Egypt will have to import oil, as oil fields mature
and domestic demand increases. Egypt's proven oil reserves in 1999 were
estimated at 3.5 billion barrels. In 2002, the country had 9 oil refineries, and
was producing 631,616 barrels per day of crude oil, down from 748,000
barrels per day in 2000. Egypt is encouraging oil exploration, but natural gas
is becoming the focus of country's oil and gas industries. In 2002, two multi-
billion dollar were invested in natural gas projects designed to export gas to
Europe. A large natural gas field off the Mediterranean coast of the Egyptian
city Damietta was discovered in 2002, with field's reserves estimated at 530—
1,060 billion cubic feet. Natural gas reserves in the country are estimated at
55 trillion cubic feet (Tcf).

Egypt's industrial sector experienced major reforms since World Bank
adjustment programs went into effect during 1991, privatizing and
restructuring state owned enterprises. Some of the companies are in
important non-oil industries technically in the private sector, but control still
remains within the government.?

6.2 Performance of Regional Technology Transfer

6.2.1 Specific Objectives

The following objectives are pursued for the evaluation of technology transfer
(cross-border/inter-regional/intra-regional) in Egypt:

. Identification of main actors and institutions of technology transfer and
regional development and their roles;

3 http://www.nationsencyclopedia.com/Africa/Egypt-INDUSTRY.html
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. Identification of main modes of technology transfer in Egypt;
o Identification of relations and networks between producers,
intermediaries and users of technology;
. Determination of external impacts on technology transfer and crucial

framework conditions (e.g. legal framework conditions, macro
economic incentive structures).

This evaluation process will show the interactions and interconnections
between the key actors of Scientific Research and Technology (SRT) in Egypt,
which are mainly analyzed in other work packages.

6.2.2 Mechanisms of Local and Regional Technology Transfer

A wide variety of models of technology transfer have been used over the
years. In the course of the field research conducted in the depth of Indonesia,
ten locations across 21 industrial branches were investigated and ten different
types of technology transfer were considered:

o In-house, i.e. inside the firm;

. Suppliers, i.e. formal or informal technological support from capital
goods manufacturers and suppliers of inputs;

. Customers, i.e. mostly informal support (e.g. ad-hoc assistance to solve
specific problems);

o Other firms, including competitors;

o Universities;

o Research institutes;

. Specialized technology transfer institutes;

o Consultants;

° NGOs;

o Technical Assistance, mostly from international donors.
6.2.3 Conceptual Framework

The research on regional technology transfer is based on the framework of
technological capability in developing countries (Hillebrand 1994, Messner &
Meyer-Stamer 1995). Specific definitions regarding innovation, technology,
and innovation systems are applied.

The purpose of this section is to outline the main features and definitions of
this conceptual framework. This chapter deals not only with some key
categories of the discussion on technological capacity building and technology
transfer it rather reflects the observation that there are quite different
conceptualizations of technology-related issues. One of our key categories is
innovation, but there are numerous different conceptualizations of innovation
to be found in the literature. The same applies to the category of technology.
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6.2.3.1 What is Innovation?

Innovation means a new way of doing things like producing a given good in a
more efficient way — by means of a better organization of the workflow
(organizational innovation) or by using a better machine (technical
innovation). Innovation can also be seen as a more efficient way of defining
the development priorities of a society (societal innovation). The meaning of
innovation is not to mix up with invention as invention means to identify a
new way of doing something, or to develop a new artifact. An invention is a
one-time occurrence whereas a given innovation may occur over and over
again in different firms and places.

Innovation is the key ingredient of economic and social development.
Innovations are the basis of productivity increases, which lead to the
generation of a surplus that can be invested, which in turn leads to further
productivity increases and in the end to rising welfare. (It is, though,
important to point out that this connection is not technically predetermined
but has to be generated through appropriate societal arrangements, especially
regarding the distribution of productivity gains.) This is the reason why the
question of how to stimulate innovation receives such a great attention.

Innovation occurs in all sorts of settings and situation. The fashion industry is
constantly creating new styles. Political actors sometimes come up with new
solutions to societal problems, i.e. policy innovation. Research institutes
develop new processes. Firms develop new products. Among the places
where innovation occurs there is a limited set, which is relevant in the context
of this work, namely firms and institutions are dedicated to create and
disseminate knowledge in order to apply it finally for creation of innovation. A
firm has multiple means of acquiring knowledge that leads to innovation like
internal conversations with their employees, hiring new employees with
specific knowledge or via technology transfer. But what is the meaning of
technology and technology transfer?

6.2.3.2 What is Technology?

Innovation and technology are related issues, but they are not synonyms. The
invention of a new fashion has little to do with technology: all it needs is a
pencil and piece of paper, and theoretically it could also be done with the
finger in the sand, i.e. without any technology at all (at least based on the
common understanding of what establishes technology). At the same time,
there can be technology without innovation like a factory which has once
been set up (which is an innovation at this point of time) and subsequently is
being run without any changes to process or product: there is technology, but
no further innovation.

But these are extreme cases. In the day-to-day operation of a firm innovation
and technology are closely related. Yet it is not at all simple to define
technology, and a definition is not made any easier by the fact that the
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semantics of the term technology differs in different countries and setting,
sometimes emphasizing the science of technology, sometimes the application
of technical knowledge. Summing up the widely accepted definition, it is
possible to delimit two variants — a narrow definition and a broad one.

In the more narrow sense technology is the know-how required to develop
and apply technical methods. It appears in a bound form in machines and
plants, in an unbound form in blueprints, and manuals. Technology transfer is
the transmission of this know-how. The term technology transfer is frequently
used as a synonym for the international transfer between industrialized
countries or from industrialized countries to developing nations; yet it is not
unusual that a transfer of know-how within the boundaries of one country is
referred to as technology transfer.

The narrow definition refers to technical artifacts. At first glance it has the
advantage of being handy. But its drawback is that its use entails the risk of
loosing sight of the complementary factors. Complementary factors, without
which the employment of technical artifacts makes no sense, are above all
qualification, skills, and know-how (of the people who work with artifacts)
and organization (i.e. the process of tying artifacts into social contexts and
operational sequences).

This leads to three conclusions:

(1) Technology should not be seen in isolation from the environment in which
it emerges, or from the organizational structures in which it is used.
Technology does not come in a vacuum; it will be always developed in
concrete social contexts and is therefore never neutral, as it will be developed
on the basis of given (economic, social, political) interests. The utilization of
technology is contextual: in a crime-related context technology will tend
chiefly to be used for criminal ends; in a society blessed with ample resources
technology can be used to feign modernity; in a competition-oriented society
technology will be used to heighten efficiency and thus to increase welfare.

(2) Technology often embodies organizational factors. A closed process in the
chemical industry or a production line in the metal-processing industry, for
instance, consists not only of technical knowledge of individual processing
sequences; it also implies organizational knowledge about possible transitions
between these sequences. This is even more clear-cut in information
technology: In computers, sequences that previously were performed by
people on the basis of accumulated organizational knowledge have been
translated into programs to control machines.

(3) Any narrow definition, accompanied by the view and approach that go
along with it, can thus be tantamount to a guarantee that projects will fail —
in development cooperation no less than in many international high-tech
corporations, many of which have gone down in recent years flying the colors
of one-sidedly technology-minded rationalization projects.
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In recent years the discussion on development policy and the field of
development cooperation has experienced a general acceptance of the broad
definition of technology, one that does justice to those problems will be
defined in the following. A common definition includes four components:

. technical hardware, i.e. a specific configuration of machines and
equipment used to produce a good or to provide a service;

. know-how, i.e. scientific and technical knowledge, formal qualifications
and tacit knowledge;

. organization, i.e. managerial methods used to link hardware and know-
how;

. the product, i.e. the good or service as an outcome of the production
process.

. The advantage of the broad definition is that it can help to avoid barren
discussions and that it prevents, for instance, any equating of technical
artifacts and technology. It reflects gathered experience, for example, in
development cooperation. In view of this definition it is obvious that
technology cannot be transferred in a package form. At the same time
it is, against this background, easier to comprehend that technology is
involved whenever production goes on — even when seemingly primitive
technical artifacts are utilized in the process, for “no country is without
technology, not even the most primitive” (Enos 1991).

Technological and economic development are linked inseparably — sustained
economic growth results in particular from increasing the efficiency of inputs,
i.e. from the introduction of new, better machines, through organization
improvements, successful learning processes, and enhanced qualifications — in
short: through technological progress. This insight has all along left its mark
on the discussion and the practice of development policy; the latter has
regarded technology transfer, beside the transfer of capital, as a crucial
approach to overcome underdevelopment. This goal has been achieved in very
few countries; all in all, the welfare gap between industrialized and
developing countries has widened. There is no doubt today that more than
technology and capital are required for dynamic development. Political and
economic framework conditions, socio-cultural factors, and an eye for specific
ecological conditions are what decide on the success or failure of
development strategies.

That does not necessarily mean that technology is a secondary element. Quite
on the contrary, technology is more than ever a central factor of economic
development. Technology is the link between the inputs capital and labor and
the output, the product. Technology can be the lubricant, which makes
production efficient; but it can also be the sand that clogs up the process,
causing that in the end, the outcome will be less than the input.
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6.2.3.3 What is an Innovation System?

An innovation is based on knowledge, i.e. one of the elements of technology.
This knowledge can be acquired in two different ways: in a solitary way and
by interaction. The first way of getting knowledge is through experimentation
without communication. The second way involves personal or non-personal
communication. Non-personal communication includes reading books or
manuals, watching TV programs or CD-ROMs, browsing the worldwide web,
or listening to broadcasting. Personal communication includes attendance of
school education and other training activities, cooperation with colleagues in
a firm, and discussions with outside technicians or consultants. As a rule,
acquiring knowledge by interaction is more efficient.

A large part of knowledge requirements by a firm is available internally like
the knowledge of the engineers, managers, technicians, and other employees.
Their knowledge is partially acquired externally, based on formal training, and
partially acquired in a cumulative process based on learning-by-doing. This
internal knowledge, which is available at any given time, is the main resource
of a firm when it comes to innovation. Apart from that, there are sources of
knowledge outside the firm. Most important are other manufacturing firms —
customers, suppliers of inputs and equipment, and other firms (including
competitors in the same branch). Also important are service firms, which offer
consultancy, software, or access to databases. Other external sources include
business and professional associations, technology institutions, research
centers, universities, government agencies, and others.

From a different perspective, it is obvious that a firm relies on external
knowledge in two ways, an indirect and a direct one. The indirect way
includes school education, vocational training, and higher education of its
employees as well as ongoing training. This creates the knowledge base of a
firm; it is not aimed at resolving an immediate problem but rather at providing
the knowledge that helps in finding a solution. The direct way includes
exchange of information and experiences with other firms, or contracting
consultants, or cooperating with a contract research institute.

It is by no means obvious that direct acquisition of external knowledge is a
paramount feature of a firm's innovation effort. One reason why a firm may
rely mostly on its internal knowledge is the "not-invented-here-syndrome”,
i.e. a firm's conviction that its knowledge is at the leading-edge, that it knows
best how to do things and that therefore the effort to acquire knowledge
elsewhere is a waste of time and money. Another reason is that knowledge-
acquisition often takes place on a two channel-basis (give and take) and that a
firm rather prefers not to disclose its knowledge, in particular not to other
firms, as it fears that this might undermine its competitive advantage.

Nevertheless, it is largely undisputed that successful firms rely to a large, and
increasing, extent on external sources of knowledge. As the interactive mode
of knowledge generation is becoming increasingly important, the
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phenomenon of innovation systems has received increasing attention among
innovation researchers. It is one thing to note that there is an interactive mode
of knowledge generation. It is quite a different thing to understand how
exactly this works.

There are two different perspectives on the innovation system phenomenon.
The first perspective is the National System of Innovation Approach (Nelson
Lundvall, 1992). Researchers tried to find out why and how innovation takes
place in different countries, and they found remarkable differences — between
advanced industrialized countries, and even more so once they included
advanced developing countries. This approach is to some extent concerned
with the specific way different actors cooperate within a given system. But its
main focus is on differences between countries. These differences can be
traced back to historical development trajectories and the set of institutions in
each country. Factors like the basic organization of the economy (in German
called ‘Wirtschaftsordnung’), the structure of the finance system, the
emergence of the science and university system, and the general set of
incentives that firms and other innovation actors face are paramount in
explaining differences. In this perspective, it is those factors, which determine
whether firms have to innovate, and to what extent they can manage to do
so. The analysis of R&D institutes, technology transfer organizations and other
manifestations of technology-related activities in a narrow sense is not the
main perspective of this approach.

The second perspective addresses phenomena like regional innovation systems
and sector-specific innovation patterns (Cooke 1992; Cooke 1996;
Heidenreich/Cooke 1997). This perspective is much less about the
macroeconomic and regulatory framework and much more about the
innovation system in a very narrow and specific way. It is about a system and
its environment, i.e. a set of actors who cooperate to innovate. A
macroeconomic framework, which forces and encourages firms to innovate,
and to look for interaction with other firms and institutions, is taken for
granted. Researchers try to find out how exactly technology- and innovation-
related interaction works: Who cooperates with whom, why are things so
different between regions, even if they have similar industrial structures, or
between branches, even if they face the same macroeconomic and regulatory
framework conditions.

In trying to synthesize these approaches, we have formulated the four-pillar
model of innovation (see figure 133). Trying to outline the key elements of an
innovation system, it draws on both perspectives:

The first pillar is the firm. This is where a large part of innovation takes place,
and firms are the targets of efforts to stimulate innovation. Internal
organizational factors and inward Technology Transfer depend mainly on
whether the firm is one of the following types:

. Innovators: first to adopt a new idea
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. Initiators: adopt idea soon after the innovators

. Fabians: adopt idea only after its utility was widely acknowledged in the
industry

. Drones: last to adopt new ideas

Some factors have been identified that foster Technology Transfer inside the
firms

. High quality of incoming communication

. Readiness to look outside the firm

. A willingness to share knowledge

. A willingness to take on new knowledge, to license and to enter joint
ventures

. A deliberate survey of potential ideas

. An awareness of costs and profits of R&D

. Good quality intermediate management (Nirma)

The second npillar is established through the macroeconomic, regulatory,
political and other framework conditions. They define the set of incentives
firms are facing. More specifically, they establish whether or not firms have to
innovate. Firms’ innovative efforts are usually the result of a necessity — firms
have to innovate to master the challenges of competition and to stay in the
market. In turn, this means that firms, which are under little competitive
pressure, will often not feel inclined to put much effort into innovation,
something that is perfectly rational as innovation always involves cost and risk.

The third pillar is the technology institutions. In a developed economy, there is
usually an enormously diversified set of such institutions. Some of them
conduct basic research, an activity that is hardly relevant for firms (except for
very young industrial branches, which draw directly on scientific
breakthroughs, like genetic engineering). Some do more applied research and
development, i.e. come up with new products and new ways of
manufacturing them. Some are specialized in transferring such know-how to
firms (transfer agencies), or focus on waking-up firms, which are unaware of
innovations they will need to survive (extension agencies). Then there are
technology incubators, i.e. institutions, which host new, technology-intensive
firms. Other institutions include, for instance, those, which specialized in
technology assessment and forecasting, or in social science research on
technology. Also, institutions like business associations can play an important
role here, not so much in terms of R&D but in terms of stimulating interaction.
Finally, there are institutions in measurement, standards, testing, and quality
assurance (MSTQ); in fact, they are the very basic institutions, which should
even be present in environments where other institutions have not yet a role
to play. — Technology institutions are the world of the second perspective.
They interact with each other, and with firms, and they do that in various
ways. There cannot be a blueprint for interaction, because it depends — on
framework conditions, on firm size, on industrial branch, on the phase in an
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industry’s lifecycle, and so forth. The only thing that is for sure is that
something is wrong with a technology institution, which does not interact.
There can, however, hardly be a prescription with whom a given institution is
supposed to interact. Determining this requires a careful analysis of the
institutional setting, i.e. the incentive framework, further technology
institutions, and firms. The outcome of such an analysis can be that a given
institution has just no role to play, at least not under given conditions. This
will often be the case in developing countries where firms are not prepared,
neither in terms of qualification nor in terms of attitude, to cooperate with
technology institutions.

Finally, there is the fourth pillar, which consists of education and training
institutions. There is certainly some overlapping with the third pillar, as some
research institutions will do some training, and some training institutions
(especially universities) may be involved in R&D. However, it is crucial to
understand that even in the case of universities their core mission is training.
There is currently a lot of controversy about the ability of universities to do
research and development, and to transfer its results to firms. The model of
the research university was created in 19th century, when universities where
quite elitist places, and it is unclear whether it is the adequate role model for
the mass university of the late 20th century. In any case, it is important to
acknowledge that even in advanced countries the importance of universities
for economically research and development (as different from basic research)
is often overestimated. In developing countries, the potential of universities to
contribute to firms’ upgrading efforts is usually very limited.

The four-pillar-model helps to avoid a too narrow perspective. For instance, it
is common to find innovation deficits at the firm level, particularly in
developing countries. Typical causes are deficient management know-how
and technical education. A typical development cooperation response is then
to create certain meso level activities, like technology extension, management
training, and technical training. More often than not, the analysis of macro-
level factors is at best superficial. Yet macro-level factors are often the main
causes for firms' behavior; what may appear dysfunctional to the external
observer may be highly rational in the perspective of the firm owner.
Therefore, it is crucial to develop a systemic view, including macro-level
factors, to understand the incentives and restrictions, which shape the
behavior of businesspeople, and to understand whether the conditions for
interaction between firms and meso-institutions are in any way favorable. In
practical terms, it is often helpful to employ methods like action research to
identify potential for change and possible points of entry for external support,
and to stimulate learning processes among key actors.
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Fig. 143: The Innovation System: four pillars of technological capability
(Source: PERISKOP)

Hypotheses

Based on an evaluation of the literature and a number of preparatory
interviews with key actors, we formulated a hypothesis at the beginning of
the research. It has to be pointed out that all the following hypotheses are in
the first place the perceptions and opinions of the authors of the respective
literature and of the interview partners.

Innovation Capability at the Firm Level

There seems to be a wide gap between a small group of large firms with a
reasonable level of technological capability on the one hand and a large group
of small and medium sized firms with little as well as and an huge number of
micro firms with no technological capability, on the other hand.

There is some evidence that dynamic private sector companies are to a high
extent concentrated in few industrial cities (10th of Ramdan, 6th of October,
Sadat, Alexandria).

The business sector complains about suffering from severe financial distress.
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It appears to exist a wide gap of distrust between the private sector and the
public sector, whether research or industrial. Firms perceive the public sector
as a burden, which hardly takes efforts to support them.

Framework Conditions

It is criticized that the Government does not pursue a defined technology
strategy, either implicitly or explicitly. There seems to be, however, a slowly
growing conviction that the old, high-tech-oriented strategy was not fully
adequate. The Government is said to lack an overall integrated development
strategy. The financial pressure on the Government appears as one of the
reasons why wages of public officials are and remain low. This, in turn, is
named as one of the causes for the high level of corruption.

Apparently, there is an enormous diversity in the skill level of government
officials. Loans are hardly available for firms due to the distress of the financial
system after the financial crisis, but also due of the problems in enforcing
contracts, which leave banks vulnerable to defaulting debtors.

A certain impression is given that there are serious difficulties in enforcing
property rights, since the legal system is apparently not well developed and
courts are said to be rarely independent.

Technology-related Institutions

The system of S&T institutions, being almost 100% of state-owned, appears
to be top-heavy, i.e. it has the shape of an inverted pyramid, and this in two
senses. First, it is top-heavy in terms of regional distribution. Institutions are
concentrated in and around Cairo, and to a much lesser extent in Alexandria
in the north and other cities in Upper Egypt. There seems to be no effective
research and technology extension structure beyond this. Second, it is top-
heavy in terms of administrative overhead. A working hypothesis is that there
are more administrators than professionals, who actually do R&D work.

Funds available for S&T are very limited. R&D expenditures amount to just
0,25 % of GDP. Existing institutions obviously tend to pursue a supply-driven
approach, offering services to firms, which did never ask for. In research
institutions, a concept of pure research for its own sake seems to be frequent.
Research institutes attached to ministries other than the Ministry for Higher
Education and Scientific Research are not necessarily conducting research, and
are apparently not interrelated with policy-making or any other practical
application. S&T agencies are said to suffer from a high level of inefficiency as
regards management and administrative skills.

Education System

Evaluation of the Egyptian Science, Research and Technology Landscape
for the Design of the Egyptian Innovation Policy and Strategy - Cairo 2010




~Z Fraunhofer

IPK

The quality of higher education institutions is suffering from deterioration in
almost all public universities.

The vocational training system seems to be weak and disorganized. Even
though some firms are willing to pay for training, their willingness to do so
appears to be limited due to information asymmetry, i.e. the problems in
evaluating the quality of training providers due to the obvious absence of any
kind of certification system.

6.2.4 Mechanisms of Technology Transfer Applied in Egypt

Neither the Egyptian S&T community or universities and research institutes nor
the industry is yet in the position to develop new major technologies or
production according to its specific needs by itself. Some exceptions exist, but
in most cases technologies and innovative products have to be imported from
abroad. This was indicated by the results from the innovation survey
conducted by the MHESR. Results from Cornelia:

Nevertheless, universities have been criticized for being more active in
developing technologies than moving them into private sector applications.
This is potentially problematic since success in university/industry technology
transfer could be a critical factor in sustaining the global competitiveness of
firms.

On the other hand some mechanisms are applicable in Egypt, which cannot
be categorized as technology transfer processes, but are definitely of great
value to the industrial firms. These are as follows:

NGOs are acting as an intermediary body for technology transfer. A
prominent agency exists, the Federation of Egyptian Industries (FEI) and
affiliated industrial chambers. The Association of Industries was first
established in 1922 by visionary entrepreneurs from the Egyptian business
community, as a non-governmental organization. The persistence and track
record of success that had followed shaped the nowadays known as
Federation of Egyptian Industries. In 1958 an industry organizing law created
an organizational link between the Federation and the Ministry of Industry. FEI
is still counted as an NGO but has a tinge of being a public institution related
to the MTI.

The vision of FEl is to develop realistic, value-rich programs designed to uplift
the performance of the Industrial Sector and proactively tackle their problems
in order to create a globally competitive industrial society. And its mission is to
drive industrial economic growth, both domestic and export, using an
independent, proactive, self-sustainable & integrated approach to global
competitiveness, while balancing the needs of our stakeholders.

FEI Strategy: Using the proper thought process, governed by a solid business
model through creating a workable scientific structure and utilizing proven
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methodologies, the FEI will provide the necessary tools and financial resources
in order to do the right thing the right way, therefore leaving a legacy that
can be measured, qualified, rewarded and recognized.

FEI Business Agenda:

. To directly represent members’ interests before governmental and
legislative bodies, as well as other local& international associations.

. To participate in developing policies & legislations that result in
encouraging investment and developing suitable environments
conducive to rapid growth of national economy.

. To advocate structural reform that leads to transparency in
governmental legislative & enforcement practices.

. To contribute to the development of Egyptian industry by adopting new
technology & international quality standards.

. To provide information to its members via its databases, publications,
seminars, etc. in order to serve their requirements.

Specialized Technology Transfer Institutes/Centers

Lately there exists an increasing attention towards innovation within the S&T
society as well as the Ministry of Trade and Industry (MTI). The MTI saw itself
in the position of responsibility to establish and continuously develop 12
technology transfer and innovation centers (ETTICs
http://www.tic.gov.eg/center_en.htm) which operate sectorally, sub-sectorally
or horizontally.  The primary target sectors are ready-made garments,
leatherwear and textiles, plastics, engineering, traditional industries, food,
furniture and marble and granite. As far as technology transfer issues are
concerned, the current Egyptian Industrial Development Strategy states the
main objective of the establishment of ETTICs to be “fulfilling the
technological needs of the Egyptian industry in particular of the exporters to
become constantly competitive. They are meant for transfer and diffusion of
new technologies and innovations by the efficient management of top-notch
technologies, brought about from global technology markets”.

The Deutsche Gesellschaft fuer technische Zusammenarbeit (GTZ) Gmbh
cooperates with a national partner the MTI in the Private Sector development
Program (PSDP), through the realization of specific projects and consulting
activities intended for these centers. The study “The Egyptian Innovation
System: An Exploratory Study with Specific Focus on Egyptian Technology
Transfer and Innovation Centers” was conducted by the German Institute for
Innovation and Technology VDI/VDE to identify the framework conditions set
by the Ministry of Trade and Industry (MTI) to enhance the innovation in and
technology transfer to the private sector, considering the possible role of the
Egyptian Technology Transfer and Innovation Centers (ETTIC) in the strategic
options of MTI and in the innovation landscape; to identify institutions and
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programs that are dealing with the promotion of innovation in the private
sector; to identify the private sector’s ability/demand/interest in innovation
and technology transfer; and to assess the cooperation between the private
sector and the R&D sector.

The study revealed that the ETTICs lack marketing and communication to the
Egyptian industry. Yet they are located in an interface position that requires
excellent communication and marketing skills. Therefore, if the managers are
well educated in management concepts, ETTIC experts will be in a position to
fulfill the required tasks as well as assess the managerial strengths and
weaknesses of their clients and will be perceived as esteemed experts or
consultants.

In addition, ETTICs constitute valuable tools for designing and implementing
innovation support policies and programs. Yet, till today, not all of them fully
exploit their impact potential. On the contrary, for various reasons, many of
them do not act effectively as needed.

As ETTICs are a specific part of MTI, this could be hampering the flexibility of
their operational work. They are part of the execution of general
administrative procedure and cannot make operational decisions as well as
payment authorizations only in regard to client orientation.

One good example of these centers is the Food technology Center. Though it
is not yet fully operating in full conformance with the strategic objectives set
by the MTI, but it could attract over 100 of industrial enterprises providing
them with training, consultancy, testing services. In a further developmental
process the FTC is aware of its role in technology transfer and innovation
therefore strategic partnerships will be established from which its clients will
benefit.

The distribution of ETTICs adds to the potential of these centers to be of
crucial importance in the processes of innovation and technology transfer for
SMEs. In principle the centers can have branches in regional districts and the
distribution of industrial enterprises would be a gquiding factor for the
establishment of centre branches or new centers.

. In-house, i.e. inside the firm: many of the interviewed firms rely on the
knowledge inside the firm in developing the products and/or processes.
This has been noticed in the food industry sector in particular. The
entrepreneurs usually tend to rely on the in-firm know-how rather than
hiring a consultant from outside. The causes might be related to the
lack of trust from previous bad experiences.

. Consultants: As far as local expertise is required for industrial enterprises
it is usually executed on the basis of part-time job, no researcher is a full
timer in industry. Very few industries hire specialized qualified staff for a
full time job. This phenomenon is mostly seen in the ICT sector, where
firms can afford the high salaries of the experts.
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. Suppliers, i.e. formal or informal technological support from capital
goods manufacturers and suppliers of inputs: the technical assistance,
mostly from international donors: this is the normal mechanism of
technology transfer among Egyptian firms. The suppliers are usually the
main source of knowledge that accompanies the purchase of
technological equipment or machines.

. Other firms, including competitors; results from the questionnaire show
that most of the information and to a lesser extent knowledge is
transferred through informal meetings with consultants, suppliers, or
even competitors on conferences, meetings and exhibitions. A study by
Stephan Schrader’s article on “Informal technology transfer between
firms:  Cooperation through information trading” showed that
employees frequently give technical information or an advice to
colleagues of other firms, including direct competitors. This paper
addresses whether such information-transfer is in the economic interest
of the firms involved.

o Customers, i.e. mostly informal support (e.g. ad-hoc assistance to solve
specific problems);

. Science parks model: Mubarak City for Scientific Research & Technology
Applications (MuSCAT) is the newest addition of research institutes in
Egypt that was directed to the development and renovation of industry.
It is the only announced science park in Egypt.

In 1993 the decision to develop a science park in the Alexandria region was
taken in order to acquire and improve scientific technologies in different areas
of human life. The Muscat occupies 250 acres in the industrial area located at
New Borg El Arab City, west of Alexandria. This region also inhabits about
40% of the Egyptian industry. The science park comprises 12 research
centers, which will be developed at different intervals. The first stage of
Muscat was inaugurated on the 13th of August 2000 and included Genetic
Engineering and Biotechnology Research Institute (GEBRI), Informatics
Research Institute (IRI) and Institute of Advanced Technologies and New
Materials (IATNM). In addition, a Technology Capabilities Development Centre
is fully functioning in the Dekhlia Branch. Till present no more centers have
been added.

From the objectives of MuSCAT it is clear that they are identical to those of
several other research centers and institutes affiliated to Ministry of State for
Scientific Research. The most important of those are the National Research
Centre, the Metallurgical Research and Development Institute and the
Electronic Research Institute by analyzing the data from the R&D study. It has
to be mentioned that the nomenclature is not a decisive factor for the
functionality of the research institutes.

6.2.5 Main Findings

There is hardly any local/regional innovation system anywhere in Egypt. This is
not to say that there is no technological capability building and innovation; in
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fact, there is quite a lot of this within firms and also in institutions. But
technological capability building is rarely based on intense interaction
between different actors/organizations at the local level.

There is little interaction between firms and training as well as research
institutions. Firms rely on other sources of technology.

There is an inward-orientation of training- and research-institutions. Their
incentive structure so far militates against networking with firms. Training
institutions define their courses and curricula mostly without taking demand
by private firms into account.

Research institutions define their research priorities based on the availability of
government funding, or at least the hope that there might be some
government funding available.

There is an enormous distrust of firms’ vis-a-vis government institutions. Firms
rather prefer to be as little as possible in contact with government institutions,
including training and research institutions. This is due to low or at least
unpredictable competence on the one hand and the high incidence of
corruption and graft on the other hand.

For firms, suppliers and customers are the main sources of technology. This
applies particularly to SMEs.

An interesting finding, however, is that NGOs play an important role in
technology transfer. The Federation of Egyptian Industries and its industrial
chambers, there are hardly any institutions in Egypt, which focus their
activities mainly on the transfer of technologies. Therefore, they are located as
intermediaries between research institutions and firms.

Decentralization may create potential to strengthen local/regional innovation
systems. However, so far the decentralization process rather resulted in
uncertainty of the regional actors.

There is little contribution of the ETTICs to technological capacity building.
Their programs are little known. Their relevance for innovation in firms is close
to zero, while they have a limited relevance for research institutions.

6.2.6 Typical patterns of Local/Regional Innovation Systems

Institutional structure

In each region there is more than one state university and a number of private
higher education institutions as well as technical schools. Some universities
have specialized research centers and those are distributed in relation to the
universities location.

Evaluation of the Egyptian Science, Research and Technology Landscape
for the Design of the Egyptian Innovation Policy and Strategy - Cairo 2010




\

~ Fraunhofer

IPK

It should be underlined that the independent research centers and institutes
are only located in Greater Cairo.

Beyond this, there are various government bodies, which have an impact on
technology issues in particular, IDA, GAFI, ITIDA, NTRA.. .etc.

At a second glance, however, doubts arise whether the presence of all those
regional actors already establishes local innovation systems. A system is
defined by connections and feedback links. This, however, is the weak point
that needs to be overcome. The institutional structure is fragmented, and
interactions between companies and supporting institutions are rather weak.

Relationship between government and private sector

The research confirmed something, which has already been documented that
the relationship between government and the private sector is improving by
time. This can be shown in the number of programs and regulations that are
issued in order to foster and promote private sector. Since the present cabinet
is taking charge a dramatic change in policy toward private sector is executed.

Even though Egypt is not on top regarding the corruption index (ranked 115),
still there is some interaction with government, be it for legally mandated
licenses or support activities. The high probability that government officials
will expect side payments or benefits can not be denied, and so this is the
main reason why private companies tend to limit their interaction with
government to the minimum.

Towards the end of the scale, two other findings are notable. First, foreign
research institutes and universities play no role at all. They may be relevant for
Indonesian institutions, but not for companies. Second, specialized technology
transfer institutions play hardly a role. As far as institutions are concerned,
most relevant are local/regional universities and national research institutes.

International customers are more important for the SMEs, something that
reflects their stronger involvement in international value chains. Moreover,
foreign technical assistance (development cooperation) is an important source
of technology for resource-based industries. Not surprisingly, international
consultants appear to have some importance for capital-intensive industries.

Firms

The main observation is the relatively low overall level of technological
sophistication, except for a small number of visited firms. In order to phrase
this finding in @ more positive way, one might state that there is an enormous
potential for technological upgrading. Given the fact that many of the
industries investigated here are already involved in export operations, being
encouraged by the government through several channels, despite their low
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level of technological capacity, this opens interesting perspectives regarding
increased export competitiveness and thus increasing exports.

Technology-related institutions

Regarding research institutes, it is important to differentiate between research
institutes outside universities, which are linked to scientific research sector of
the MHESR, and specialized research institutes inside universities.

Currently, research institutes outside universities tend to be caught in a vicious
circle: salaries are low, equipment is inadequate, and incentive systems are
oriented towards keeping government bodies happy. Research institutes tend
to attract second-rate university graduates; currently, after graduating from
university, a private sector employee may earn five to ten times the wage of
his class colleagues who went to work for research institutes. The social
prestige of research institute employees is not high any more, especially at the
firm level. Researchers at the institutes focus at acquiring project research
funding from government bodies with a very specific target: promotion;
accordingly, institutes pursue little effort to work with companies, either in
terms of joint research and development projects or in terms of transferring
research results. The prestige of the institutes with the private sector is low, if
they are known at all. Therefore, there is little chance for the institutes to go
for contract research in order to improve their financial situation, increase
salaries, and upgrade their equipment.

A number of research institutes inside universities do not display more
favorable conditions in terms of internal capability through they are
prestigious and tend to be able to attract first-rate researchers. Beyond that,
however, they are involved in the same pattern as research institutes outside
universities.

Taking these findings together, it becomes obvious that the low degree of
interaction between research institutes and companies has systemic reasons
rather than being accidental. Apparently the given fact in terms of interaction
often refers to testing activities, as research institutes dispose of lab facilities,
which are not available to most firms. The application of research and
development is relatively small in some research centers and institutes. This
reflects an overall incentive structure where employees at research institutes
face little stimulus to go for co-operation with companies due to the fact that
it does not improve their career perspectives which are based on academic
achievements and it does not influence positively their income.

There are few institutions in Egypt to be found which focus on their activities
mainly on the transfer of technologies and which act as intermediaries
between technology producers and technology recipients. An interesting
common practice is that a project has a start and a budget, but not necessarily
an end or results.
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Training institutions

The common perception among companies is that training institutions, be
they in vocational training or at the higher education level, suffer from three

problems:

o their curricula are outdated;

o what the students learn is not what the firms need:;
o the students suffer from attitudinal deficiencies.

The reason behind is a combination of market and government failure. The
larger part of training in Indonesia, in particular in terms of higher education,
is organized as a market, i.e. training institutions offer courses and students
pay to attend them. There is a proliferation of training providers, which offer
courses in a wide variety of levels of sophistication (even training institutes for
secretaries present themselves as "universities") and a wild variety of quality.
Moreover, there is a second level of markets, i.e. bribery and graft, as it is not
difficult to purchase diploma without ever having attended any course.
Accordingly, diplomas, which are supposed to solve the problem of
information asymmetry, do not fulfill this purpose. Except for a limited
number of highly renowned institutions, it is difficult for a potential employer
to assess whether a job candidate passed exams in order to get the diploma
and if so what did he study or if the diploma was purchased.

FRAMEWORK CONDITIONS

The following section is an enumeration of existing regulatory frameworks
and gives information about implementation programs which if implemented
will support the technology transfer. Several ministries are issuing regulations
and legislations and offering programs to enhance technology transfer and
diffusion in Egyptian industry, to SMEs in particular. The most important
examples for regulatory frameworks are as follows:

The workmanship has always been carefully supervised by the government of
Egypt (GOE) throughout Egyptian history. The Government of Egypt (GOE) is
undertaking a series of versatile amendments towards reforming and
improving business and investment climate in Egypt. The government strategy
is strongly committed to rationalize investment procedures, to dismantle
bureaucratic obstacles, and to liberalize business. In order to achieve its goal,
the GOE undertook a series of reforms regarding its policies as well as its
institutional frameworks to pave the way for an improved investment climate

and a more developed business environment in Egypt.

To attract more Foreign Direct Investment FDI is indispensable to develop
appropriated and integrated national as well as regional institutions and
structures. Furthermore, FDI attraction unquestionably requires a supportive
business environment and a community of qualified and professional people
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with the skills and knowledge to attract FDI flows within the highly
competitive international context.

New set of government policies, investment laws, and guarantees have been
introduced with the purpose to fortify and revitalize the investment
environment in Egypt. On one hand, Egypt's proximity to international
markets and the rapidly growing demand for certain industries, locally as well
as worldwide, play a vital role in encouraging exports and improving
productivity. On the other hand, new investment laws and government
regulations have recently eased international trade barriers and therefore
foreign investment flows into Egypt. Due to the increasing competitiveness
Egyptian businesses are forced to meet international standards in order to
compete in the global markets. As a result of international trade agreements,
Egypt enjoys a wide range of market access to North America, China, Europe,
North Africa and the Middle East, with its central location bridging the three
continents, Europe, Asia, and Africa.

As part of the coherent and comprehensive framework set off by the new
ministry of Investment, a number of exceptional incentives are being granted
to companies in particular for their purchases of stakes in public sector
enterprises, and their endeavor for administrative restructuring and financial
modernization.

A closer look at existing framework conditions reveals that almost all SMEs
were set up with the objective to foster FDI rather than technology transfer at
the local or regional level.

Examples of successful framework conditions are:
Industrial Modernization Center (IMC)
IMC started as an EU Program to modernize Egyptian industry.

IMC has an impact on, for example, the food industry sector, as this sector is
considered to be one of the oldest industrial sectors in the Egyptian economy.
It is also characterized by having large private ownership, 95% of formal
establishments in the sector are privately owned. Earlier in 2005, food exports
reached in total 3,888 million EGP while in 2007 the amount raised to 6,970
million EGP and by the end of 2008, exports of food processing industry
increased to 8,061 million EGP.

IMC services to the food industry companies are:

e Assist food companies in compliance with international food and safety
standards such as ISO 22000

e Implement a number of lean manufacturing projects with tier 1 companies

e Apply R&D program to solve wastes problems in poultry, meat processing
and fruit vegetables sub-sectors
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e A comprehensives trade fairs plan and business match making
e Know how transfer through in company experts
e Sector Projects:

e To assist in establishing national Food Authority

e To assist in issuing unified food law

e Dairy and cheese project to upgrade 20 small factories in cooperation
with the Food Chamber.

Science and Technology Development Fund (STDF)

In 2006, the Egyptian State Ministry for Scientific Research has embarked on
an ambitious exercise to overhaul Science and Technology (S&T) activities in
Egypt. In the course of the year 2007, the outputs of that exercise were a
complete restructuring of the S&T governance and management model in
Egypt, in addition to the establishment of the Higher Council for Science and
Technology (HCST), and the Science and Technological Development Fund
(STDF).

Funding (as autonomous as possible), the sources are government funding,
donations and gifts, grants and loans, and investment of resources.

Several programs exist which foster the collaboration between researchers at
universities and research institutes with industrial partners in identified fields
of national priorities. All programs target to improve the research capacities at
universities and research centres as well as building bridges with SMEs.

Recently a new center, Enterprise Egypt or Bedayah, has been launched to
promote entrepreneurship and to support SMEs. The center will have the
support of the SDF, the AG FUND and UNIDO. The presence of these centers
in university campuses across Egypt is a good indicator for the promotion of
TT from research to industry.

6.2.7 Conclusion

In 1980s all over the world, the potential opportunities that technology
transfer could bring were recognized. This was based on a simple economic
theory. Technology, which has already been produced, hence paid for by
someone else, could be used and exploited by other companies to generate
revenue and thereby to achieve economic growth.

With this theory in mind governments finally begun to encourage companies
to get involved in technology transfer. They set up a whole variety of
programs trying to utilize technology that had been developed for the defense
or space industries. They encouraged companies to work together to see if
they could share for the common good.
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Information is central to the operation of firms and that it is the stimulus for
knowledge, skills and expertise. In the industrial context it is argued whether
the form of projects or the activities transforms knowledge into action. Only
when information is used by individuals or organizations it will become
knowledge, albeit tacit knowledge.

e Transfer of technology from developed to developing countries can
improve the national economies.

e Frameworks that specifically target the promotion of technology transfer
are to a great extent existing, even though not directly targeting
technology transfer. The GOE is realizing the importance of and being
developed. These include government- sponsored models, or institution-
sponsored models, and to a lesser extent self-sponsored models, planned
program development, and single or multinational/multi-institutional
collaboration.

e Although technology transfer and training of individuals are highly
important, sustainable programs may provide the most lasting effects.
Successful partnerships require fiscal commitments, cooperation and
strategic planning.

e A suggestion could be to issue a law for technology transfer, though not a
usual law to find in developed countries, but it was a facilitator factor as in
the case of Vietnam. Yet such a law necessitates the identification and
prioritization of a list of technologies that has to be prepared in order to
make the issued law effective in promoting a new wave of technology
transfer in Egypt.

e Several approaches have been used in Egypt with varying success. These
are licensing, consultancy, training and to a lesser extent forming joint
ventures. The problem of technology transfer has been extensively
addressed from many different perspectives. Very few of the research
studies, however, have examined it as a process, trying to understand more
about how different kinds of technologies are transferred across
organizational boundaries. This research examines the transfer of
technologies over a three-year period in an international joint venture
comprising three operating divisions of large multinational chemical
companies located in Germany, the United States, and Japan. A total
sample of 208 technologies was identified as having been transferred
between the venture's partners. Descriptions of the types of technologies,
the methods used to transfer them, their degrees of success, and the
organizational, national, and cultural differences in which the international
transfers took place are investigated (Katz et al, 1996).

e Given the importance of an awareness of external information and the role
of technological scanning and networking, awareness is seen as the
necessary first stage in the inward transfer process.

e In order for an organization to search and scan effectively for technology
that will match its organizational capabilities, it needs to have a thorough
understanding of its internal organizational strengths.
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e Technology Transfer Offices activity should be characterized by constant
returns to scale and those environmental and institutional factors explain
some of the variation in performance. Productivity may also depend on
organizational practices, as there are no quantitative measures available on
such practices, so we rely on inductive, qualitative methods to identify
them. Based on 55 interviews of 98 entrepreneurs, scientists, and
administrators at five research universities in the US, concluded that the
most critical organizational factors are faculty reward systems, TTO
staffing/compensation practices, and cultural barriers between universities
and firms, although the US universities have a long history of multiple
successes with industry. Accordingly these factors should be taken into
consideration and related to the Egyptian environment in order to assure
the success of this initiative.

6.3 Performance of International, Cross-border Technology Transfer

This study on international, cross-border technology transfer in Egypt is an
important part in the technology transfer issues.

Like other developing countries, Egypt is a net importer of advanced
technologies evolved in the developed countries. These advanced technologies
are crucial to drive and sustain rapid economic growth necessary to raise the
standard of living of the Egyptian people, as the companies will provide more
job opportunities in a difficult time even for qualified employees.

In view of the economic importance of these imported technologies, it is
important to identify the major sources and channels through which these
technologies are transferred to Egypt as well as the barriers and restrictions
hampering the smooth and efficient transfer of these technologies into Egypt.

The objectives of this study on international, cross-border technology transfer
in Egypt are:

e To identify and describe the main actors in this technology transfer;

e To identify and assess the importance of the major forms and channels
through which appropriate advanced technologies are transferred to Egypt;

e To assess the extent to which cross-border technology flows either flow to
large- or to small- and medium-scale enterprises;

e To assess the extent to which cross-border technology flows involves
various sectors, such as the ICT, food and engineering industries.

6.3.1 Basic Definitions

To get a better understanding of what the concept of international (cross-
border) involves, it would be useful to define the concept of 'technology' first,
before defining the concept of 'technology transfer'.
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On a general level, the concept of 'technology' refers to all scientific and
engineering knowledge, which has been adopted and adapted for commercial
use. More recently, this concept has been broadened to refer to the
application of science to the solution of specific problems or as knowledge
about physical relationships applied systematically to useful purposes.
Technology has also been defined as involving the knowledge and/or methods
that are necessary to carry on or improve the existing production and
distribution of goods and services. From this viewpoint, technology would also
include entrepreneurial expertise and professional know-how (Santikarn,
1981; 3-4). Yet another definition views technology as the knowledge and
machinery needed to run an enterprise. Under this definition technology
would include both software (blueprints and operating manuals) and
hardware (machinery and other capital equipment) (Chee, 1981; 2).

Under the latter definition, the transfer of technology thus involves the
transfer of skills and technical know-how as well as the transfer of machinery
and other capital equipment (embodied technology). As this transfer usually
involves the transfer of modern technologies from advanced countries to the
importing, developing countries, this concept involves the international or
cross-border transfer of technology. When technology is acquired by
international  (cross-border) transfer, the process of translation of
technological knowledge or know-how (the information about physical
processes which underlies and is given operational expression in technology),
into practice is usually undertaken by expatriates rather than the nationals of
the recipient countries (Dahlman & Westphal, 1981; 13). While for the
international technology transfer it is crucial to gain access to modern
technologies from advanced countries, the challenge developing countries are
facing, is how its own nationals can eventually master these transferred
technologies in order to use these technologies in an effective and efficient
way. To achieve this local technological mastery or capability, technological
effort is required.

The required technological capability or mastery in developing countries can
be defined as the ability to make effective use of (borrowed) technology. The
technological effort required to achieve this technological capability can then
be defined as the conscious exertion to use technological information and to
accumulate technological knowledge to choose, assimilate, adapt, or create
technology. This effort is needed to evaluate and choose technology; to
acquire and operate processes and produce products; to manage changes in
products, processes, procedures and organizational arrangements; and to
create new technology (Bell, Ross-Larson and Westphal, 1984; 107-08.).

Hence, several steps, in the sense of technological effort, need to be taken
before the transfer of technology (including the equipment, instructions and
blueprints) leads to local effective technological capability or mastery
(absorption, deployment and subsequent upgrading) (Lall, 1993b; 100). The
initial transfer of technology will not automatically lead to its efficient
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operation if the necessary skills and technical and managerial know-how are
not generated by the recipient country, as there are many ‘implicit' elements
in technology that need a long period of learning. Although this learning may
be partly the automatic result of production experience, in most activities it
also requires technological effort in the form of purposeful investments by a
firm in training its employees (managers, technicians, plant workers),
searching for new technical and other relevant knowledge, experimentation,
and developing the organizational expertise to create, communicate and
diffuse knowledge internally. In the more advanced activities the absorption
of new technologies also requires investment in research and development
(Lall, 1993b; 100).

6.3.2 Hypotheses

1. As a developing country is still at a relatively low level of scientific and
technological development, Egypt’s technology development strategy in
first instance should not be focused on 're-inventing the wheel' meaning
not trying to invent new technology, but primarily to import the most
favorable foreign technologies which are relevant to its development
needs and can be adapted to its local conditions whenever necessary.

2. As a net technology importer, sustained international, cross-border
technology transfer is crucial to sustaining Egypt's development as well as
its ability to fully master these transferred technologies.

3. It is Egypt's national interest to pursue a liberal, 'open-door' regime to
foreign technology imports, both through formal modes of transfer (FDI,
technical licensing agreements, capital goods imports, 'turn-key' projects,
technical and management consultancy contracts as well as through
informal modes (e.g. participation in world trade, reverse engineering).

4. Any attempt to control or intervene directly in this process of international
technology transfer would slow down the vital foreign technology inflows
essential to sustaining Egypt's national development.

5. However, it is important for statistical purposes that international
technology transfer is monitored and recorded by requiring domestic
licensees to report their technology imports as reflected by the royalty
payments and other payments. Such knowledge would help the
government in devising policies to strengthen the bargaining power of
domestic firms, not by direct and counter-productive intervention but by,
for instance, providing training courses to managers and employees of
domestic firms about TNC strategies, negotiation strategies with TNCs,
and overseas marketing channels.
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6.3.3 Channels of International, Cross-border Technology Transfer

Like in other developing countries, there are numerous channels of
international, cross-border technology transfer open to Egypt. These include
(World Bank 1996; 4; Dahlman, Ross-Larson & Westphal, 1987; 768; Hill &
Jones, 1983; 61-62):

1. Formal modes of technology transfer, involving formal arms-length
transactions, such as:

e  Foreign direct investment (FDI);

e Technology (technical) licensing agreements;
e Imports of capital goods;

e  Foreign education and training;

e Turnkey projects;

e Purchases of technical assistance.

2. Informal modes of technology transfers, such as:

e Copying or 'reverse engineering’;
e  Participating in world trade.

6.3.4 Main Findings

Like in other developing countries the bulk of international technology
transfer to Egypt takes place in the private sector meaning from private firms
of the advanced countries to private Egyptian firms. In general, technology
transfer through the public sector is less important than what takes place
through the private sector.

In Egypt, licensing is the most common form or model for technology transfer.
The Egyptian firms feel always safer when they receive a license from an
international reputable company rather than working on a technology with
research institutions locally. Though there exists the risk of not prolonging the
license from behalf of the licensor, which may put the Egyptian licensee at risk
of losing its market share and competence.

A typical example was encountered where a compressor company was on the
top of compressor production in the region and when the license was not
continued the company started to search for alternative solutions to relocate
itself in the market. One of these solutions was performing a joint
development with a local university partner which failed due to over
estimation of the project time frame and the budget as well, though a third
party was paying for most of the budget (almost 80%). Again a collaborative
project with an international research partner failed as the time frame did not
suit the company and the negotiations were aborted. The last resort was
seeking assistance from another compressor company, which already had the
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technology. In that way, the technology was transferred from the
international to the local company. This cycle will be repeated as long as the
local Egyptian industry is not willing to invest in own developments and staff
capabilities.

Technology transfer through joint ventures is practiced at a minimum level
and mainly in the ICT sector, where multinationals either merge with local
companies of the same production sector.

Another channel for international technology transfer takes place in the public
sector through official development assistance (ODA) programs which usually
also contain a technology transfer component, specifically in the form of
technical assistance or manpower training programs provided by individual
donor countries or by multilateral aid agencies (Hill & Johns, Conglomerate
performance over the economic cycle, 1983, P. 62), including the World Bank
and the United Nations Industrial Development Organization (UNIDO).
UNIDO's “Investment and Technology Promotion Program” is a good
example. It comprises institutional capacity-building and an advisory service to
promote investment and technology flows and facilitate business alliances.

The institutional capacity-building services aim to establish and/or strengthen
(a) national Investment Promotion Agencies (IPAs), (b) technology centers and
technology support institutions to assist enterprises with the assessment and
transfer and absorption of new and appropriate technologies, and (c)
Subcontracting and Partnership Exchanges (SPXs) to support SMEs in their
development of business relationships and build up their technical and
management capabilities.

Advisory services are provided to investment and technology institutions as
well as to industrial associations in developing countries and economies in
transition to assist them in formulating and appraising business proposals,
searching for international partners and locating sources of funds.

A recently common form, best demonstrated in ICT sector is the foreign direct
investment (FDI). A thesis conducted by Dr. Ahmed El Sayad on technology
transfer and foreign investment. The case in Egypt showed that there
appeared no specific coherent and systematic framework to understanding
the dynamics of the process of technology transfer that clearly emerge from
literature; and neither does the assessment of the implications of national
policy and interlinked issues on the content of technology transferred from
foreign market modes of entry, the key objectives of his thesis were “to
develop a dynamic conceptual framework that allows for systematic
representation and exploration of the process of technology transfer
associated with the different modes of foreign entry into a host developing
country (Egypt). To empirically explore the dynamic process of technology
transfer associated with foreign market modes of entry into Egypt, and to
assess and critiqgue Egypt’s current policy environment impacting on modes of
foreign entry into Egypt and their associated technology transfer.”
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The thesis quantitatively explored the technology transfer process occurring in
foreign companies operating in Egypt, under various contractual and
investment modes of entry. Findings revealed that the highest level of
technology transfer occurred at the start-up phase of all modes. This transfer
involved all components of technology. In cases of FDI and JVs, technology
transfer sustained through continuous and regular foreign interactions, and
increases with the introduction of new ‘events’ such as new product lines
being added. In the license modes, a slow down of technology transfer is
found after the start-up phases. In regards to linkage issues impacting on both
foreign entry and TT, the findings confirmed the importance of learning,
compatibility partners, contractual perspectives (and others).

The thesis also highlighted the overwhelming impacts of Egyptian government
measures that hamper aspects of technology transfer.

A better understanding of dynamics of the technology transfer process
associated with Fl, along with an integrated and more flexible policy
framework are essential requirements for attracting quality FI and catalyzing
associated transfer of technology.

Finally, conducting research on technology transfer associated with modes of
Fl is very challenging in Egypt and needs several methodological and technical
contributions.

Through the support of MCIT, multinational companies operating in the
Egyptian market are encouraged to invest in research and innovation activities
through grants provided by the Information Technology Industry development
Agency (ITIDA). Additionally, MCIT focuses on augmenting the innovation
capabilities of businesses in Egypt, as well as scientific establishments working
in ICT, to foster internationalization projects. ITIDA is developing organized
efforts to enhance the participation of Egypt in international partnerships
revolving around research and innovation.

MCIT has opted for a win-win strategy in its relations with leading companies
doing business in Egypt. Leading international and local companies are given
incentives that will support them building a long term presence in Egypt by
creating some favorable factor conditions or by providing them with medium
to long term contracts for development of ICT infrastructure. Factor
conditions include the support of MCIT in training of new graduates to
develop their expertise with a certain technology to some desirable level or
providing infrastructure at globally competitive rates. The contracts are
primarily for supply of hardware and services to upgrade the infrastructure
and services in Egypt according to the requirements set in the
Telecommunications Master Plan, as well as the National ICT Plan. In return,
the companies commit to technology transfer into the Egyptian market
through hiring and training local human resources as well as undertaking
investments in value added that result in exportable services and equipment to
serve neighboring markets.
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A number of frame agreements have been signed with multinational and local
companies since this framework was established in 2002 as well as some
services firms. The list of companies includes QuickTel, an Egyptian company
who signed a cooperation agreement with MCIT in 2004. In addition, other
big multinational companies like Alcatel, Siemens, Nortel, Lucent and
Motorola have committed to expand their presence in Egypt through a
number of activities that aim towards the transfer of technology and
exporting to neighboring countries. Such examples include establishing or
expanding training centers to qualify a new generation of engineers and
computer scientists trained on design and installation of state of the art
wireless and IP networks, development of value added services, in addition to
maintenance and upgrade of traditional technologies of wire line networks.
Such investments would result in creating almost five hundred new high
quality engineering jobs in the implementation of activities related to MCIT
and Telecom Egypt agreements, in addition to all the necessary support jobs.

This was possible as ICT is a new emerging sector and related to a new
ministry, which adapted laws and regulations in order to allow FDI in ICT
industry. Accordingly, the hampering aspects of the traditional governmental
body are described in the policy of the MCIT. This again is best demonstrated
in the existence of the Information technology Industry Development Agency
(ITIDA), which is receiving allotments from the ICT industry, where the
industry is paying 1% of its revenues to ITIDA against receiving services. More
important is the flexibility of ITIDA and the ministry to initiate programs to
encourage entrepreneurship and recently R&D activities with local and
international research facilities.

An example for a successful international and cross country technology
transfer in Egypt is Siemens in Egypt: Siemens Egypt now has a well
established branding within Egypt synonymous with technology, innovation
and quality. A large portion of the technology used for any call made through
Telecom Egypt is supplied by Siemens, and ICT represents the strongest of all
Siemens businesses in Egypt. The company has had a long history in Egypt
since 1859, when Werner Siemens came to Suez to link Europe and India with
telegraph cables running through the Red Sea and two years later Siemens
Egypt was established. However Siemens most influential contribution to the
Egyptian ICT infrastructure began only 15 years ago, concurrently with the
states policy to make telecom services available nationwide. Siemens strategy
depended primarily on positioning itself as a local partner to all its clients. It
reacts and interacts with the community it is operating within by developing a
strong local identity and partnering with local companies. Growth in
telecommunications has been huge. Ten years ago Egypt had only 80,000
fixed lines and it has now reached ten million. Such an extraordinary growth
rate was made possible in a relatively short time by partnering initiatives and
by the measures the government has been taking to spread the
telecommunication services.
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Most Egyptian citizens today, whether in the middle of Cairo or in remote
villages can now have access to voice and data communications. Siemens
deployed 10 Gbps transmission systems into Telecom Egypt’s network, which
made Egypt the first user of this type of system in the MENA region and
established Telecom Egypt as a leading operator. In 1990, Egyptian German
Telecommunications Industries (EGTI) began the production of EWSD digital
exchanges and was established as a joint venture with Siemens Egypt,
Telecom Egypt and the National Bank of Egypt. Now EGTI has recently started
expanding on a regional scale. The Cairo based network care centre serves the
Middle East and African regions. Siemens and EGTI have installed more than
3.5 million fixed telephone lines for Telecom Egypt, bringing
telecommunication access all over Egypt. Siemens and EGTI are an exemplary
example of the Public Private Partnership policy the government adopts to
enhance Egyptian ICT.

Yet the question remains: do these investments have an impact on local
industry? Or are these mainly targeting employment rates to better position a
ministry politically? And at the end serve in the first place the multinational
company. Is it in the plan to encourage spill-over’s and thereby promote local
entrepreneurship?

6.3.5 Regulations and Framework Conditions for International and Cross-border
technology Transfer

In addition to regulatory procedures and frame agreements undertaken by the
ministry of Communication and Information Technology, other ministries are
also involved in facilitating the process of technology transfer, even though
indirectly. These are the MTI, Ministry of Investment and the MHESR. All have
frame agreements with peer ministries or organizations in developed
countries. The most important organizations issuing regulations and
frameworks are described as follows:

General Authority for Investment and free Zones (GAFI)

In July 2004 a new Ministry of Investment came into office to oversee
investment policy, coordinate among various ministries with investment-
related areas of responsibility, and provide dispute settlements services for
investors. The new ministry supervises the Capital Market Authority, the
Egyptian Insurance Supervisory Authority, the Mortgage Finance Authority,
the privatization program, and the General Authority for Investment and Free
Zones. The General Authority for Investment and Free Zones (GAFI) is the
principal governmental authority concerned with regulating and facilitating
investment, and stands ready to assist investors worldwide. GAFI is currently
broadening its scope from the traditional regulatory framework into a more
effective and proactive investment promotion agency. In coordination with
the World Bank’s Multilateral Investment Guarantee Agency (MIGA), GAFI has
been able to undergo serious changes in facilitating and promoting
investments into Egypt through its Research and Market Intelligence,
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Promotion and Facilitation, and investor aftercare bodies. Triggered by the
new government’'s key objectives, GAFI represents Egypt's sole "One Stop
Shop" for investment, which aims at easing the way for investors worldwide
to take advantage of the opportunities in Egypt’s promising emerging market.
GAFI makes emphasis on various investment opportunities that lie ahead in
distinct business sectors throughout the Egyptian economy. With this purpose,
GAFI holds its responsibility through developing communicational campaigns
and assisting its image accentuating the improved investment climate in Egypt
worldwide.

The lack of specialized technology commercialization offices at Egyptian
universities leads to a situation in which industries and universities do not have
a basic understanding of how to share and profit from their technical
expertise. Several attempts are being undertaken by the MHESR to enhance
the exixence of an innovation and technology transfer culture in collaboration
with European partners. These are:

The TEMPUS Program has a project “Enterprise-University Partnership” which
is aiming at establishing Technology Transfer Offices (TTOs) in four Egyptian
universities, namely, Cairo University, Assiut University, Helwan University and
the American University in Cairo. The four universities will benefit from
partnering with Freie University (Berlin), Linkoping University (Sweden),
Politecnico di Torino (ltaly) and Vienna University of Technology (Austria).
Additional support is provided by the Egyptian Patent Office and the European
Patent Office. Industrial partnership is represented by the Sixth of October
Investors’ Association. This project attempts to resolve the situation that
Egyptian universities have no effective mechanisms for technology transfer
between university and industry.

Research Development and Innovation (RDI) program

The Government of Egypt placed Research and Innovation at the heart of its
development strategy out of conviction of the pivotal role of Science and
Technology as a vehicle towards a knowledge-based economy. In this context,
the Ministry of Higher Education and Scientific Research has undertaken
multiple initiatives to invigorate this sector. Among these initiatives the
Research, Development and Innovation (RDI) program was launched with a
grant of €11 million by the Ministry of Higher Education and Scientific
Research and the European Commission in October 2007.

The RDI program overall objective is to contribute to enhancing Egypt's
economic growth and international competitiveness through improving its
research, development and innovation performance. The program has two
specific objectives:

1. Strengthening the link between Research and Development (R&D) sector
and the industry while enhancing the innovation and technology transfer
culture.
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2. Facilitate Egyptian participation in the European Research Area.

The three main components of the RDI program are:

e  EU-Egyptian Innovation Fund (EEIF)
e Research, Development and Innovation Network (RDIN)

e Policies for Monitoring and Evaluating R&D projects, program and
institutions (M&E)

Through the first component (EU-Egypt Innovation Fund), the RDI program
creates awareness of the importance of innovation and significantly enhances
cooperation between the academia and the industry. This was clearly
demonstrated by receiving more than 700 proposals, of which 51 were
granted, in two calls for collaborative projects between enterprises and
research institutes/universities from Egypt, EU and MPC states. In addition to
joint research projects with European partners, the Fund encourages to create
a culture of industry-research collaboration in attempt to bridge the gap
between both. In that context, it is worth mentioning that 10 innovation
support projects received grants to establish technology transfer units and
industry related offices in universities and research institutes, as well as raise
awareness to promote innovation among public and research communities.

The second component (Research, Development and Innovation Network)
enhances Egyptian participation in EU funded programs. This is demonstrated
by the number of submitted proposals during the first two years of FP7, which
is equivalent to the number of proposals submitted during the four years of
FP6. Also the overall success rate in acquiring FP7 projects demonstrated a
significant rise to 12% in 2008, up from 8% in 2007.

The monitoring and Evaluation Component implemented in close
collaboration with the Ministry was successful in conducting and analyzing
extensive surveys on R&D performance, innovation practices of Egyptian
enterprises and industry needs. This will enable the implementation of the
second phase on three to four Universities and Research Institutions.

In that way the RDI program is considered as an important actor in promoting
international and cross border technology transfer. Technology transfer can
occur in one of the following three channels: local research, European
research and European industry.
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Annex 1: Additional Figures
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Fig. A-1: 2007 size of enterprises involved in the innovation survey in total
numbers
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Fig. A - 2: Innovation active companies — split by types of innovation in total

numbers (all companies)
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Participating Companies across Sectors and Branches
(N=2943)
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Fig. A - 3: Number of companies participating in the innovation survey
displayed by sector and branch in total numbers
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Geographic Markets to which Goods or Services were
sold in 2005 to 2007 (N=2943)
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Fig. A - 4: Geographic Markets to which goods or services were sold in total

numbers (all companies)
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Fig. A - 5: Responsibility for Innovations in total numbers (innovation active —

goods and services only)
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Origin of Innovations
Goods and Service Innovative Companies (N=388)
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Fig. A - 6: Origin of Innovations in total numbers (innovation active — goods
and services only)
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Fig. A-7: Degree of Novelty in total numbers (innovation active — goods and

services only)
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Highly Important Sources of Information
Goods and Services Innovative Companies (N=388)
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Fig. A - 8: Highly important sources of information for innovation activities in
total numbers (innovation active — goods and services only)
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Fig. A - 9: Highly important effects of innovation in total numbers (innovation
active — goods and services only)
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Enterprises with Specific Process Innovations 2005 - 2007
(N=527)
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Fig. A-10: Specific process innovations 2005-2007 in absolute numbers
(Innovation active only — process innovations)
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Fig. A-11: Responsibility for innovations 2005-2007 in absolute numbers

(innovation active only — process innovations)
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Origin of Innovations
Process Innovative Companies (N=527)
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Fig. A-12: Origin of innovations 2005-2007 in total numbers (innovation active

companies only — process innovations)
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Fig. A-13: Highly important sources of information in total numbers
(innovation active companies only — process innovations)
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Highly Important Effects of Innovation
Process Innovative Companies (N=527)
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Fig. A - 14: Highly important effects of innovation in total numbers (innovation
active companies only — process innovations)
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Fig. A-15: Abandoned and ongoing innovation activities 2005 — 2007 in total

numbers (all companies)
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Types of Innovation Activities 2005-2007
(N=2943)
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Fig. A - 16: Types of innovation activities 2005-2007 in total numbers (all
companies)
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Types of Innovation Activities 2005-2007
Innovation Active only (N=554)
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Fig. A-17: Types of innovation activities in the years 2005 till 2007 in total

numbers (innovation active companies only)
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Fig. A-18: Public financial support 2005-2007 in total numbers (all companies)
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Public Financial Support for Innovation Activities 2005-2007
(N=554)
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Fig. A-19: Public financial support 2005-2007 in total numbers (innovation

active only)

Highly Important Barriers to Innovation 2005-2007
Innovation Active only (N=554)
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Uncertain demand for innovative goods or services
No need because of no demand for innovations

No need due to prior innovations

Lack of information on technology

Lack of qualified personnel
Lack of finance from sources outside your enterprise
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Fig. A - 20: Highly important factors that hampered innovation in the years
2005 till 2007 in total numbers (innovation active companies only)

Evaluation of the Egyptian Science, Research and Technology Landscape
for the Design of the Egyptian Innovation Policy and Strategy - Cairo 2010




Z Fraunhofer

IPK

Highly Important Barriers to Innovation 2005-2007
(N=2943)
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Fig. A-21: Highly important barriers to innovation

Highly Important Barriers to Innovation
None Innovative Enterprises only (N=2389)
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Fig. A-22: Highly important factors hampering innovation in total numbers
(none innovation active companies only)
Organisational and Marketing Innovations 2005-2007
None Innovative Companies only (N=2389)
400
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310 314
300 - 285
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New KM Systems | New Management | Improved External | New Design or | New Distrubution
Structures Relations Packaging Methods
Organisational Innovation Marketing Innovation
Fig. A-23: Organizational and marketing innovation 2005 — 2007 in total
numbers (non innovation active companies only)
Organisational and Marketing Innovations 2005-2007
Innovative Companies only (N=554)
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Fig. A - 24: Organizational and marketing innovation 2005-2007 in total

numbers (innovation active companies only)
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Annex 3: Questionnaire for the Evaluation of Research
— Industry Cooperation
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Questionnaire for the Evaluation of
Research-Industry Cooperation

Evaluation of the Egyptian Science and Technology
Landscape

Research, Development and Innovation Programme
(RDI)

Towards sustainable Development of 5&T in Egypt

Evaluation of the Egyptian Science, Research and Technology Landscape
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i Lo v o g e R e e e R
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Adoness
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Telephane number

Fas number
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[ate fof filing in tha

formy interview) e L LR L S P R ¥
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2  internal General information

4t tha bagnning of the surey, we would ks to.ask you some general information in ordar §o pet an
ovarall imprgssion of the research instituts.

Background
Vishew % A cgsTal T ol | e —— e
fmmi‘.-d? ----...u...u.-\...--.-....._....-\....-._-.-......._._.--_.l._..-\...--.-.:..._.............-\.._.

What wak the pesson for
fﬁ.lmm-l' i e e e L e L e e e e N L

Hiows 15 the organzatonal

shrgc e I:Ifll‘El:lrwiaa'lk:ﬂ N R I L LTl E B T N R T T R Y P PP N R T TT R AT T TR R H o)
{divisions, departmeantsl?
Financing

Azl turmrees 7
Human Resources
Nurrber of erfol 3 PR b e R a CLTR R e AP L

Trerd i B nespect?

: " -
WWhat are the rhaln rassanh e A e R i jimawi i i 0T wei el i i i jimdmi jivasiniigeing
ﬁa‘\dﬁ and rman Fll'ﬂllju{.ﬁ? FRLEE PFL S T R VL I R L e R S AT LS B AL SRR L FAETE R |

VWhat market segments is the
E-E’Efd'l |ﬁim't9-xﬂ'-'9ﬂ? e o i bt e it o T i 5 o e e - ot B i [ e e B

Plannimg
Uit el o it e T b e LA e e L
m IF'IU LI fﬂf :|||.'I|-' F‘:‘&l"ll"lll'lg :I e L e e e

Are your cients ireohad in
the planning proogss?
Evaluation

what kimd of rechanisrs of
I'I"H:r!'||[|:ll1r'lg and ewaluation e L 4 e i § o e e L S L e
b ywoul already imple- L e L LR P e LD g e S N o i T

B Ahere any systematic sxist-
.“a ealuabont |f'|l‘5- tl_'|l o R e e e R S b f s e G
whom? bl 14 e ] et i e 0 e i ot e ] et g, Ui

Prablems and Potentials

Thiaciibie i akort tie ik B e L e L e e
HUH-’E“'I’E- fE‘?t h‘.l' ﬂ'I'E umaniia- e e e S e b e e e e i e
B, Aol TODTIGEEIE o h i dhhaaiah toadhi b i aibismd 006§ 8k 6000 G A Gk R
skrangths and veeaknesses of
FOUT Crganization

] Assegsment of Besearch nstitutes - Intensew Questonnaire
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1 Stretegic Drientation

31 Regarding the sirstepic busines flgld planaing
Croees thes R parfamn ary obesrsation about the markaet desslapment, technology developrant andfor giobal social

paltical and sccfogical rend 1o do-a Strategc-Business-Fisl oM amreng, ard i yes. how is this observation being
camied aut ¥

i, Btherary documerts- Fyes hown it [ Farnulsted sion
D e e . [lym  decmanted® [ farmulated missian
O ra [ Farmulied sirstagies

[ Whritten forgtamm object e
] it procl-tese e cibybctpeis
[ “witten shart-teim objsctives
[ Sither meathods! comments:

oo PR s

2 II:I“F""’im"f"m'ﬂ_ﬂ" m H“fa b 18 - ﬂnmgnf.::ej:rﬂqdqﬂand&:u!m.ﬁ
R I b ] yes iy pirervatio Dmufmunmm
03 Sraepic-Busness-  LIMO oo O other methody’ camments:
Feeld-Plarming 1 e e o e e

3-. D"'E'-ﬂh""m“'f{'““ﬂ“:" if yes, b [ Bnabne of specific dernand & aupply
cirdevation abaut the O thix chseryation, ] G S T e
nichaibogy deralon yas et Anakse t ogy
ment to do a Srategic- L M0 nt"ut?'; [ Crivver et hada? camrmments:

& | nneéihq'ﬁlmbfmw Wyes, bowis [ Analys of specific demand & supply
ekrervatian abou his chervation - j .
and ecological trend o L1700 [0
th a Strategic-Busness- [ crther methads’ comiments.

32 Regarding the stratagic competence planning

Bemed on a strabegi-business-field-plarrerg, the stsff must be adjussed 1o the rear future conditiors. It iof an
wimosl importarce, that the B are perdforming their competence planning founded on the future needs and de-
maryds of incosiry a3 well i anthe supply of basic ressarch by the urinmrsities ar atfer besic msearch inatiudes!
oepanizations.

Coes the # parfamm ary strategic compatenice planning based o s stratecic business field plapring? In adotbon, if
was, how does thie planning [ook Bka?

Assesament of Resaorch Insbiutes - Intendesr Juestionnaire 3
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-'.F: Is_ﬂm ary -:'h'm;f-ur Hyms, which? . [T] Trarngs by own sepanis:
staff devaloprant to Oy O Trairergs hy separts from incstries
chi T
?\mrh;mm? = L Trairerg by enperts from univenibes
[ Trairéirgs by aperts from other nsitobons:
LI Indervial ecation prapam
[[] Citheer mresthodsf commsnis

f. A= there any procedires IF s, which?
isshmiinaktr |l
eiperiencad peronnel for e ;
fubarg-actnabies maybe =
froem upsyseesitios of o T ST A
by .
8, Dot the B ecscube any If
crganizational planning | [ s
lkethe creationaf newe S0
gqmiwmn-ﬁgrdp“m LA T L
L
®

s, which

fent fulupe fessaich actia-
Ges?

13 A I . ot o Stk ki

Strateqgic aliances are a vary efficant postibilty to achiave tha results of basic research organiatiors and 1o toms
birse thisse demands and riesds of Industng, To do effective ressarch and development one can descnbs the founda-
tion of pational and intsmationdl aliancs as the possblity of erganizatom toowork gty o the contimucsly -
creaning cornplaxity of techrolagy snd reseanch fiakds, Thersfors, if I8 recemary for [ doss know sbout melsvart and
rellable organizatices, which can be, wied a8 poteral parmners i vanous ressanch sctivites, Ou of this et re-
smarch bebyaan Basic resssrch, Bpplied pabsingh ard indusiry, The el see more efiziant for all paren can-
erned

10 Do the B baue any If s, b chia thesp bk B ared whvat b the amennt of entspeis and
L e [ pee irst ey for autkaral alances? '
capdract with gthers ks [ ma
urinriitiad o ihchatiny oF
cthers for natiomal &l L] A0 R e 8 R AR D R e b e adaa e
anoes irary busness B ettt e e e

11 Do 1he B depoze of any If yes, which?
EEpEriances ragarding O] ws &

—— B e SR R

12 Do 1ha BT ke abounl I e, hawy b e rsvetedgn stoned {datalasss. papers. 7
polentisl natioral pariner [ wes
far poz=ible fubure ratonal
alignces?

W - A SRR i

] Assessment of Besearch nstitutes - Intensew Questonnaire
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13 Doesthe Rl have ary IF yms, b o theey book |ee mod wehat = the amount of erberprivesy and
lrategies, Jorkaply o Oy irgaiistes for intemational aliarce?

cankract with othersy like
urnmerdbes or industry or EI T8
pihers shrasd far inberna-

tional slllaness inary

betsiness fialds?

B T PP o e e =

Td - Does the Kl depesa of ary rF-,-n;._! whach ¥
Bpa i C8s regarding [ peb P
Imternatbonal alllaness? ]

15 Duesthe Rl kreres sbout IFyes, b i the knowlsdge shored [dsfsbases, papers,. 17
porlendsl imdemetianal DT’H -

ratiaral alisnces? B L 1T TR Y T T A =TT 1§ § T T T

4 Technology-Management

4.1 Rigadeling TechtolodyPeifotindance

One maor-field of a Rl is i sxeting ischnological compaterce o dewalop complieta systern solutiars for espacialy
erberpriset. This doss nol moan *|ust® w0 apply pates ar loerses in veny specalsed technology aneas. Bather the
ability 1o combine waricous techrobkegles sheald be a foous af R The regular RS0 process position of & Rl ies ba-
twasey) bagie research {upsally uersitied) nd inchrtry, thereloes they can be seen as the interface bebasan 1he
clemand ard supply sie of RED mesults. Herce, this cordimrs the rolie of R rat toowark on salxed single fopics but
T uose thetr strength in the cosrecting of varicos fesaarch Fields with several key playecs

18 Does the Rl hara arey co I wes, inwhich fields?
periences in the dewsop- O ye i
et of complieda Tystern WE)
selutiana?

L T e e I e e
L T e e e e R P F R T TSP r PR P e B R

[hoes thee F| hawe ary con- _ I ye=. o do they: look: like and hows ace they communcsted within
cept for the devslopment 1= RIY
of complete sysbenm solu-

oo
23

B s el aa O e e e e e e s e e
L I T LI L I I T e T

17, Does the Rl disgose of dry H s, it are hesee Thedcks arval by 0 The 2oncets koak The?
{elckd concepts for the ]y o _
swaper of tecknology O T R e rr L R e e e e s e ad e T T s et
inberwemang g L]

Winat ane the crrorall mi-
perienices regaiding e
support of techinology
inbarsaaing

Assesament of Resaorch Insbiutes - Intendesr Juestionnaire !
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18 Hasthe Al arl-yei,w-mm Iriwhich lechnological fields wera thess proictypes or demonsiraioes.
mrﬂuﬁqgﬂwcmm"w O] s sattied and what is the cwarall ncont of created or canstnacted dem-
manstruction of pratotypes anstrabarg?
of demanstratars? [ ra

A e e e e e o e R T L

" D“'.““n":lm#'i':l’?'h_ﬂ'“' “mmhm:rdlwnmw!wwwmﬂ
;’f@ H:;':;':“ L S pet i b werall anoumt of patants snd loenses?

42 Hegording the Peticipesion on technolooy supeont grognmms

The partacpation in govemrsal linsrced or parly linaroed bechredogy support prograes can be toen ad an e
senkial mlemant af Al for & sacesasl il Tezhnaksgy Mansgemend Becsss s frod ranm s martly bassd on by
and high technolages. A smisl paicpetion in thoss programs coukd mply thel a il alread & 0 oan agesnced 2a-
dium, 30 the programa are b=ss mportant for 1, or that a 8l & behind ather B Furthermore, the wbjecs of the par-
tiopating programs can mdicate, whether-a il & st focuzed on ther man resesch felds or alsa irsobed m po-
jects wiith \aider focies. The role 224 & cooroi ratar wathin these programs can prove that a8 Bl posseses an active role
and diposes of sufficent cormpetances to fulfil comples pmblerns.

20, Duss the R parteipata in 1 yes. st are tha tackrslagy Talds of the suppart program?
ary technology support [ s jik gy

P-m.-am;l- L] TR LN L et e S JELERSTEE DA SR
e R o o o R LA b e

L e iy i e R R e E i T AP R R R S

20, What f the ameunt of T R, LR AR L S R L T EE e R et L

PG presgrams and ~
what i their 3hare regard- F R R EE R EEEEEA AT P EERAT R R R R ERR e
ingﬂh.-l:r.r:rdl hl.ldg!ﬂ e e R R T R e R L SR R S i AR T S

IL  Whad b the relaticn be- g
brean Tegiena, naticns
ard imlematonsl apport
hwﬂw? - B S ) oL B e b i ek Ly EgL e

L3 Projed Manngsmont

& sucoessful techralogy managemen requires an elfecive orosect managemen, especully of the speerng of the
profect’s progress, Concepts with Tioed mikesterss must ba implameniad (e achisse The necessany resulis, Famiis-
Ity i s o abrinking Bodpaty and incheating caaes af RED, Rl i gusantas an sffscthe prapct managersant

(23, Dossthefid of . :
SRR I e ared hosw doss this apprasch ook ke [rilsshons-concspl
standardzed project mare : 7

At Appeeach? D s e e e e e e T e
O ma

] Assessment of Besearch nstitutes - Intensew Questonnaire
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frent: Fislaied T ke el Prrrrmmraaarey mman R A LR R e by e
n-m&.;.buﬂum? Y T g W Tty O N P B R e o k| Ty SRR SO L E o e LSS R S T

25 s thene ary project nat- Il was, whis is tha nimber of progect-netwoiks and how ofter oo they

woaking, like thematic i
| i 2 e AL st i e harge relsant informrankan abot related propscts?.
na

pmlm:i" L e e = oy e e
- Ll L - . L] e e e L T e e L e L R e
26, Do thee Rl hinve ary ataff IF yes; ard hees does this sppraach foak Hee?
plan io increase the inber- ]:l 1
gseiplingry within the i
suppoit progrars? £ na

5 Industry Retalionship

1 Breadling Coorps riihan with Entarpies

The decere characieristic for applied ressarch irstitutes 15 the relatiorship with mdustry, The most mportart ele-
mert of the relsfionship is the dirsct cooperation with enterprees in BS0F projects. A wusslull messure far the suc-
oasiul copperation with emiampnsas i the cortinuity of dients throughout several pencds, which indicates s=oa
high quality.of BED Additicnaly, network-progcts betwaan M and industng are essential o trarsler inowdedge
from research 1ot gconemy. Ancther hundemanial furktion of Rk the fupply of sonjuliing sendces and tech-
noiogy cooperation withaut fixed contractual bindings. Thase forme of collsboration betasen FI 2nd industry are a
sigreficamt lactor far the stabilzation of mbtionships and can mprove she confidencg In Rland In thair ability 1o
s The prokilenny of enderpries

27, What ar= the amount ared
the volume of mdustry

stucha} '
Wha ane the chenta?

hal i the fase of andes

regarding amourt and
vakame, which ame coming

from SME? Plidrviremade i rrsarri i ceren et i e b beesas e e e

2L D wtd kind of sy B v el a e L U T P e UL
Frelck arm these amders. v,
caming from?®

A erm e b AR L e e e e L e L A e B S et AL L At

29, Arethere any follow-up if e, what is;the fate regarding the amount and the wolume among
oroers of enterprass? O e tha cremrall ordmres?

B i L b T PR Sl e b B L L

Assesament of Resaorch Insbiutes - Intendesr Juestionnaire 3
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30. Does the M perform any if yms, what are the spacilic resasrch fislds and who are the pakners an
conparation progcts with ] e bt sides: industry and scenoe !

L P P P (I U P S P T R
L]

it 15 the comeral AU T g e e PR A et et N e
ard voluma of suchcoop- -
aration projertsy

e e e R ey e ey e = S R ey

3. Areibe sy corsiabing If s, st are thes bopics and whia ane (hs parinees?
seces o Tech nolidy- Ov= = :
couperation which dids e
rot hass any conrachus®
birckrigs W e L L L e e

T e ) e g et e o L s L LT

3L Dre= the B2 commen:ialse I yes, how doe=the concent look- ke and what i3 the-amont of -
ary RE&0-results in coop- O yars some out af these RAD-resula?

eratian with enteprees? O -

Hoew aftan has the £ L P e E R D S LR IAL L RO UL SR R e PR LU S
mmmerdales sich BE0- 4
remiks?

B s e e e e R et

22 l"ﬁEdlLﬂﬂﬂ Liditn ot i et EHUHIIIHH:

*Immavation” is not the task-of B bt of industry. Therelore; the innovation parformanca of a Kl can be mdicatad by
ther degree of contribution i introducing res products through industry to-the markoet: Rl should supportand
strergthen ik inovation process by prosiding the nesded Inowr o, Furthermone, the time lag betwsen irmen-
taan and inngvation can inchcate the perfermance of Bl 1o support the ntredudcton of res producs

.33:. Crpees the RS corfinbaite to s, wwhiat i thee el ol the Bl regarding the comtribution to innera-
ary nnoyaliore prooessss = l.nn-prnl;n_ﬂq?

In vt pypes of inreia-
Baan fas The AT B v
vakad?

34, How wanld the Al jpckeate
the time [ag betwsan the
imeerition al & product’
prioess aewl the mncva-
bonfmarks] irdreduchan B R R R T R e E A R R
of the produd?
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53 Romasding Ko hew ansfor via Bheads

i dispoze of comprehensie kros how inarnous fields. Thersfons, the stafl of Bl can be =2en 25 a good potential
ta trarefer inowdedge from RED to ndustry. Cn theare hand; the mocharge of staff can noreses the tnost of ine
dustry in Bl and on tha othar hard, it supparnts the transfer of compmharehe knaer hoe,

35 Does the Rl supports the
trareder of s1aff in bath
direcbons industry o Bl #
i 4 inchustry?

IF yms, b pfter does the Rl trarsfer stafl and-how long & the duration

O wes of the sbaif franahes?

] = el s L e e
ol o e — T -
L3 T P T T T A e B P e Y T P e A T LS

36 Howe does fha QualGMION S8 i rsitd i st el s L L i SR R Lo L T S 41 bF L frea
of shaff, whiich hin bty 3 S e e B PP e s R e
trareder ook ihe? 2

37, Whatiy the pirpose of the ® 3 | e | ok o b s e s | | 8 e d ke e
Ll 2Tl L R T e s e L e e

Ll R i G

54  Regerdnp finther sducation offor

Ertaiprises, aspecialy SWE mcsthooda ned have the socess 16 new lechredogie! processes, The daly wark al erar-
pertwins Paily oy ned alony dealing weth currert RED-resuhs or res aporoaches in their o biningss. Thenatare,
it b5 ol utrest importance that Bl deirbaites heir specific krovwledge though irarings, weminars, (onferance ard
other pubic relation sctivties 1o mdom ermemprnises aboul the cument Aatus of RED &y wel 53 of techrologies
peoducts, processes and sepvices, A rebable further educstion offer indicates also a sbong industry refatianship of EL

38 Dees the Rl pardorm ary
tAining, serninar, corfer- [ :fﬂ
eres o sy other offer 1o
trareder rel=ant RED- e
imfarmatien to mdustry,
especally to SMEF

Ve ane the cherty par-
ticipanty af {hese offer &
ard what = the amaourt of o

If e, e g the coreagts of such ofter ol lke?

et irr e eEd YT O e e e T e R R r b ebRE e Y

a5,

d!ﬂ'ﬂ'ﬂﬂl‘lkipﬂl‘ﬂ? e e i i e e e e e
400 Howw aften daes tha Ri e e e e e e
parfi e e O e T TR Kb T

traradar kriwladge of tha e
| curent resuls 1o indusin T

55

Arother referenca condeming rdustny elaticesfup B the amount of tethnology based spin-offs, which wem
faurdad by RI staff. Soch spin=offs can strengihen the industry brding because thay mostly stll corinee thair rels-
tian to tha Al and are in dose connection to ndustry. Therafore, the spirmoffs are a good cpparunity for the Bt

axpand thair industry network,

Ware their any technclogy - ] e
baznd sain-offs, which O na
weane Tounded by B stafiv

iy, wehal in the smount af Spm-Ofa?

‘lﬂ-
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Inwhich techrology field
or markets did thess spin-
offs 1aka place?

Wit iz the age of the e e A A B PP LT R e
pir-affe?

58 Regadimg the Collabnmtnn of A%Staff in Specific Seuociations

Ta cantnbire ta current-RED topics il is relevar for Al o take part i s=veral assocatons e bodies of esperts,
cammittess. or profesional sssodations. To espand the view of the Rl it can be relevant not orly to-participatein
aisocation, whach ar= focuzed on the main BED fieldz of the Bl Furthermore, regamding the mernationalisstion of
markals it is alsoimportare for o participale besides regional and national, in imemational associstions.

A1, Inowhad kind of ascooia- B e R L T R R P e A L I R R e o s p e L T IR R R o TR R
pata? = ; = .
Whad 15 the arnourt and g L L L L I e BB A e K N F P e o
what are the tapics of L A A A R s
these azocations ~
How does the postion and & s s s
Ry O R e g T L G L R e T
sssocabons ok like? -

43 lsthe focus of the associe- [7] megianal [] naticrial ] imternational
tioins ratharan a regianal,
rakional ar o an irgma-

Eanal bevel 7

i Relationship to Scenoe

8.1 Fonading Scemilic Parfemanco

Ta bersuccestul in forsanding applied ressanch rmesolts 1o rdusby, Ris must alsochavd a good soendific perfamance
M shiould partially but requlary participate in scientific projects, nowhich they achime stentific findings by them-
watvas. Thise findmogs gee Bl the apportunity to publish ther pan stiamtific nesufts and 1o increasa their overall repa-
tatian. in addition to the sckentific reauhts ard the publications, the numbar of appeals for professar ar lecturer can
aba indhcate the scietific parlormnarce of a Al

-lih M?:Fﬂkm!ﬁ;ﬂ!w If-p::_:.. nh-.arzl}u.- mummhudumufmemrrﬂm: propcis?

Wihat kind of progeetl ane L A L e s e s S
sl anvd inowhis? soere

bfic felos are they la-

cadnd?
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aih mdﬂ“ﬁm"ﬂ;ﬂ IF yes-hawe o thery lock: |ike ard what vesre the speciic ressanch {isids
e poigritific firdmgs? 7 s of these frelings?
O r

azc hat i the amount and
what ane the masarch
fislok o scientific publica-
tion and ¢iations of the 1

a3 Inowhat kind of ressspa
perdionr nalimnaga Zireai
£. e these publcationz
prblehed?

Azg Are there ary sppeats Tor If yas, which univamitios dod announca the appeals?
profemars ot leciurem? e

6.2 Hegarding scentific Ceopemticn

Bestics fhe raalizaton of sdentdic project indepeandantly. Rl thauld jainty reslie stierbdic peoessts wilh URhersitie

or ciher bask research anganizatons. The mprechon fo basic res=arch can abso bake place threugh an redriulionsl
canrechion between Bl and unrersities. & well-functioned scoentfic cooperation can also prormoke-an efficent siaff
wareder betwean soence and applsd research

43 Do the Rl pardfarm ary IV yes, kit e the resaarch Tiekis and what (5 the amenint and vilumes
jenk resesarch prjects [ yes ol these recsarch propcts?
tagpether wath unverines 0
or piher basic research
PR ey L s L S -

44 Coss the B hee ary rsti- Hm'bmvdmﬂﬁilﬁudnﬂgh:h hka (staff, instituta manage-
tutional imarseasng with [y MenL dinect inssfutional connaction)?
Ui rsies Tleh &

48 - Dows ihe Bl pefiarm ary If yus, whsi 13 the smoumt and number of padicopants
woentific conferencas? O v

Wl ane the Aopics af B i e T 1 1 E S R tr ey U 0 S W 8 AP ] e 5 W R e
theses comferences inchod-

ing 1he 1angel group &

48 Do ihe staff of tha R if s, what are the scarific fialds of tha condarences?

ragqulary participats in
swertific corferenca? L yes =

D“’" B o T L R IR L § 1 AR e T
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d7, Does the B perform any tf yms, what i the retiubon, purpess, qualidicaton, freguency & dura-
persarne gicharge with  [Jyss %o of staff transfar?
bazic resamrch insttutes, D i
Ii“gﬂmﬁ:m:’ TR srER el o R i ARRELLE LS du iy waddedkid ivie

I pe, vt it ATIOUATL G i i 6 bbb o b R 8Ty R A R A Rk
of sart/taloen staff -

e e R s B S i A

63 FAegpending Univeniy Education

i mportant {aciar beside the dredt contnbution fo the unresity education through lectires by professon o
lectuneshep &= the support of master degrees, doctorates of universily lecturer qualfications. The sdentilic educaton
perfammance iz major element of ihe relstonship between applied ard basic ressarch

a8, o the R hawg any dimgi i wag. whan 5 tha ameunt of leciures and the rumbser of profesans
contritufion to the urnes- [ ancd b puresbepes At Ehe RI7

ity g cation through e 5

PR i g o B e e b L e
E{NW‘} L T T F A e S SR I e i LA S e - o B e S

49, [Duss the A spport the lmhnw:h'ﬂ‘-umppuﬂu:lmhdtﬁhl‘
comcliuon of masher de= O pes
oress, ceciorabes ar uni- O
versity hecturar qualiica= 22
tons of ther staff 7 B e e e

‘What o the amourt of

i FRANTEN g e,
anctorabes ar unfrsty
lectanier pualificataors of
ey wbaff?

Bd  Aegarding the partitpaton in Solentiiic Asdotiations

The clrseevation ol curent terdencies in eeevant resaanch flds must be & basic task of B Thensfore, the statiy of
Rl has 10 take parm in redevard scieriific assodations as well as to actnel conbnbute 1o associations, which decicke on
the alization of furds for suppan programs: The aapoiniaeent 1 uh o body of expenis indcates a high protes-
sigmal ackrenvisdgernant of the sapeirad paron

|50, Do ther RE particpats in B ws, n B! iy sogniific ssodistions & the Rlireehsd and what
ary specific scientific asso- 7] yany s e gubject fields of thess agocistions and what & the posl-
chalicens, [ike bordies of OO ma Tardainny of fhe RIT

eaperts, (ornmitiees o

prat ol iatire? B s T e e e S P G

B iR R R e R T e

o LR oo e L EL e e R e o S AL GSL R e e

R TR bt b b b b Bt i 8 e b e

51. DCoesthe B have any sc- i wea, in Frowe marry specific acertific desigrabed exper committsss &

teties o0 spealc soentdc [ 1he Bt irpobed and what & the role of the Rl in wich associstion?
deugrated expert commit- O

b, Iika assaciations, W e RE R0 R e
which dedde on the alio- L w s S R e ity
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7 Commiunication Competencs

b g g the Commau ity meiliie

The communication bo industry i= 8 maor topic af the commurication compeience of sach Al Guesbons. regaroing
this fact should already be achiewsed by succass factor 3 {relationship to indusing)

T3  Begailisig the Coimniiidimd atian T Soehine

Tha cammunication to scenca 1 also Tajar topec of the commumication competénce of sach Bl Questions ragand-
ingy this fact shouid alveady be achieved by succass factar 4 {relatanship to scence)

73 Benerding the estabfisfupent and maintecanoe of Exinmal Contacs

Al I deperding on ther custorner relaiiorshas . Becaise nermally RE s mosily warking em a confractisal basis, they
haee 1o be 9 @ contiraaois cormensation with their lisnts Thesstore, fhe eomemuracation with eitemsl muist be
eafuistivg af an eMident struciune

52  Are there ary specilic hise- 1T yoa, whh
archical levah, which defire O] e

e e L . . .
L

S What ane the e of €00 (8 e e b e b 1 b e B B et e e b
municaban with artarral &
clerts?

B b b e e e L e e L ol

How does the processal - =
cammunication look ke?. g
-
L]

T4 Begecding Corpocate ldewmiity

A5 mantioned abows, @ comparate dentity 1§ wery impertant to achiew a cemmen anderstanding of the fasks and
tarcess of & Al

54 Does the Rl possass of ary Hml-m.:lm:ﬂummq:tm'ptinﬂhnkllkn?
cancept of procas to pros ] e -
parata ity ¢

75  Begssding Pulbbc Relations
Toachivm a satishying exdamal wiew, Rl mast imroduce sufficient pobkc relations.

i Do the | al vty imple- if yes, Fone does coreept ioak lee and who = resporetle for 17

miart &=pacific kird of pub-
lic redations? E£ .

Tt L e d e ey L OO O LSS g PRI = o e
L P T L ST P D R e
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58, [roes ihe B depose of any if yms, which?
press service, infamaaiicn DH“
msedial (ke insttukion
flyor, arinoal fepar, 37 DW B e e e e R e

&

57, Doss the B parfom any Il s, which®
faies, sesmrsins oF dkher O yes
i ta increase the rela- 0O
Bern b abeacly exkting and et
oteriial reesy clierils? | SRR LT e iR

L]

8 Organization and Management

&1 ] weli T i rigErripatign Plamndn

Tha Strateqic Cvgarszation Flanning i ako majar topic of the Sirategic Orentation of asch R Questions regarding
this factor shaukd alnda b achimved by dutosss Tactor 1 Steatgh Dnertation)

82 Begording Copanizational Strwcurs

This eritericey ergrhasiees e crgarizatianal sirachure of o R The: ey alemrent 530 achieve nfoemation akaut the
rurnbsr and kind of e d#ferent hiararchy leosl RIshould astablish flae hisrarchoss and shecid spread the reapen
sibility in varimes people;, project directors, bead of groups or head of depariments. In addiion, the size of a group
a0 it Py flaobbs Ao eremiie & B dhn eperabs The sdmirstraten, the sdcaurdansy ard atfes inamsl aer-
vices mifluence the oversll oosts of & El by the overhead-costs. Therefore, 1he adminitraiie stoctune and proceszes
mrest sl be adapted to the imenests of i

58 How does the arganess- L]
tional sinuctura, espacialy. &

the fevets of hierarchy look.
"

e A W e L S T S Ty W PR MR AR S L gy u e 1Y
R - R P HA T S
Sre e SRR T B T o B Ly e T L o e

ka?

Cocaees a2 R efbigainsie o iy i yog wbich?
orparizabon-plan? O v= .
COm

59, Howdoesthespeoficor- | Dawipg
ganizatmnal siruciurs of
the Rl daok e (flatr pyrae
. iP

B0 What iy b= overall romber Total poamber
ol siatf in 1he different
Afaas?
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61, Are there any flesible RS0 IF s, howe o the concepls ook lke?
e Tl graupEprogect ‘I:l ya
sknuctunas?

O r

Cr e AR

1 How orm the admuinaatrmtess 8 i ke e R bbb 4 b i
pracesses oroarized ! -

e T T T T e T P

gerera adminiiration be
described fcentraloed /
deceriraized|?

What is-the parcentage of
o heack moarding tha
aprall Costs?

283  Heganding Organization Process

The afgarmsatesr pradesd should snabile the stal! bo a2t i e nedessan srraurdng of ety Therefons, thens
st be - decenirsfized oganestion process. that allowe defiring shortand med-term develapmsnts by the depari-
merThs, groups ard project-teams themaebes. Coen honzonts and sertical infarmation flows may make posible the
reecled knawiedge srchangs between different levek of herarchy. Sho impokant i% sn.sccesible Enow hoe abut
the various compeiences within the insbtute. RAD progects mo sty comsets of & complex stope. 5o the project teams
meast compnss staff of different departrants 10 ansura the needad nter-deciplned project structura.

63 |=thene ary cerviral plar- 1f s, herwy dioes this prooess’ concept. laok: |ioe?

rireg prace=s for the fulure
cevsioprmant of the RBi7 BE .

‘Wha i esponsibile for tha
devsloprmant of tha 817

4 Wk 5 responible’ compe-
tertt #or the decisian-
making proceses, regard-
ing projectresponsbidity,
A rton - esponsioilty,
Imvestrnant-respors bl iy
and staff-responuibiity

A E R T e WAL VU e R R e R L e P S T LS B B e
R T T R TR R R N R AR  E EEEERS R N LR I R e
B e e e e e L LS
L L R R e R e R e T PR PR

b there & deceriralized or
cerirafized responsbiity-
sbnactora?

lii-ilillti-.i

Assessment of Revoorch Institutes - Interviewr Guestionnaire b

ano
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65 Who has tha financiak
respansihikty ard how the
oaral B ongariced (prodi

eerina coed carinad . 12

66. How can the miormation
Moedss: D described 7

&rg thea any processes If a5, vy o he defined processes look ket

defingd tg suppen opan
ot i (=00 | i e e g e e e e s e

&7, Are theee ary organiza- I s, herer chos fhe crarmestionalboundanes kaok ka7
tionakbourdacies between [ g . ;
project-ieams, depariments ] e
ard reseanch grougs or L
doey-the Bl promode a 4P A 4 e 4 o 8 e -8 B LU B § ik el o
minix-stnacture between ™

tha differert units?

84 Aegudisg Comtrolling

Arother majorpart of the process argansation = the cortroding, €.9. the project comtroling. The stalf planning
showild nbo be 8- part of the cortraling, becauss the Rf ha to ssare that the staff cen process future developments

68 Arg tharg any ather project if e, haorwy dlosis it fungiban and whio g nomaly respongible for the
carbrolling tacly, e far [ e Manlerdrce of the ligures?
Biadgetiost-contral Clme

Il s, hioew = the conbrgl- 7] cenirabized [[] decentralzsd
kg organized?

&5, Dmﬁl.eﬁ.'pu'l;urmuw If yes, heres can this strategy be described
stratagy’ O

B et e
i s, hoss = this planning - [T] centralkzed ] decantraleed
organized? :

L Regading Preject Managoimont

Thi Pragct Maragemaent = alzo magor 1opac of the Srategc Onerdation of each il Qusstons regarding e facior
should almady bo acheeved by sucosss factor 2 (Techrology Maramament).

il ] Assessment of Besearch nstitutes - Intensew Questonnaire
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Huiman Resources

R i sl o (1. el
il e - — N

g

1 Buegiaeclicyg Sbrabegi wele parrpeii]

Thee Stratagic Human Resouna Davelopmant is also magr topic of the Stratagic Cinantation af exdh Rl Questons
regarding this factor should already e achieved by success factor 1 [Strategic Cinantationi

UM ROures

52 Begarding Personsd Siradiun

The Parsoral Struciure meets & coup ke of differant terms. Tha mest impomant 1opics are regarding deaplres, quals

facartires. dvteonal feiblbepfluciuation, project conparation, number, arel 3o stnuchane and eresal rale

FO. Howe can the eerall srug
ture of saff be descnibac?

Om

I thearm an intar-disciplingd
structurn reqarding oualii-
cation of professonaks (S0
anbals, engineers!

Doss the Rl dspora of a
speafic qualfication-ratm?

E1 yes

3 yes Cma

1. Whatt i the number of pmo-
Tesslonals, 1echniciarn and
amedancey snd whad the
ratian between them?

Ore

72 Dpes the B heve an inbemal
fimsdbalily m staff plarming?

3 ye=

Arg ihere any riemai fluc- Ora
tuatiors of staff or does the

kl promate 1he project-

{EEdpaation betwoan de-

parirsents, groaps or

Teans?

T3 Hew doesifeage firachue
off Thee S1AIT loe: Ale?

T yes

SR R ey e e e R R R e B e R R P B e S

Is thare ary strategy o

achieve & well-nsfanced ape
stncbura?

] es
] ne

If yas, herwe dos the strasagy loak ke

Th Hew does R ackesca aspe- & I ERELEEeIT T i T e T S e
b renewaal rake-of Ll to g e S e s
get new ideas and krenad- z
e in The FI7

L] iy L = e A P s L R R LR g L R R L

53 Aegeeding incentive Systenms
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Inceritive Systarns are vary wsadul to stimulaie the potantlal of staff. Mot Rl disposss of fied ST e iingg,
which o nal allces mircdiue g Incaitive systern. which are based an mansary payments mme Iretres
st in B sholdd be fotused an other tapics, lke & specifc grade of Kberty, the abilty to take pait n seminars,
camferances oF athes themate esnis Futhemore, the prarmation of achiedng & masten o docior's dégres asvwall
i the prasckrg of moedenm Tacinies and equigrent ane possible incentie systerns fr R

75, Doas the B deposa of any :’T}nhha@vdmihlrﬂnmmhd:hhrdMﬂam!thﬁ
Incertive systems? O wis irantives =
O ms

&
L]
-
W e e e emame b kb s R R
TB. VWhat vt the redion 1o
mtrocuce uach an incentive
l-p‘ilﬂ'l'lﬂl'ﬂhﬂ'ﬂ'l‘!-!h!-

miperence vwith 1he w
tem?

%4 Begmding Educotion and Troining Frocedores

The: Education and Trammng, of stadf pursues teo different abpectees O ibeane hand o may inreases the qualdica:
tionof stafl 1o rmaster (e fask of the Al and an the cther-harel, i should increase the-canar proapects-of each em-

ployes after the memarch careet

77, Do the Bl preform any IF yas, wwhat kind of prosedures has the Al implemensed and what = 1ha
roucation and trairing D oy cansent of the edocatian and frainng?
procedunes? (e &

TE i'ﬂutu_relhee-pu'ndrbm M, | bbb o | et b e ey e s s | e et el Pt s b [ s o
far the educition and ran

ing? -

10 Sciantitic Technical Equipment

101 Regaeding the Bulding and the Aoam Egulpment

i, which iz forusing on currerm BED topics must provide suitable basic equipment, §ke aminimum siandard of
oifios equipment and communcation ischnigue. In particular, fax, telephone, inbernet scoes s well & sufficient
standard of slectronic data prooe=ng must ba provided 1o the staff for an efficent and effectas BEC-Work.

the Rl latated? A T e L A L et L R i L e o

i thes Building ustshls for  [C] et e
the abjectrees and purposes
of the RI?
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Whst iy thes i and whial
th the age ol 1k buiklng?

Hees do the techrical and
raam Aquigrent of the Rl
lack lk=, &g coemmunica-
toon bechmioues and stan-
dard equipmant per wark-
ing place®

- = 8=

B @ ® @

s s S

e e

i Mgy rs uf ikp Wigsey rf #ige Prorsies
wrad Toard e Fesascr fundesd ey e Baopasn dmam

e T L

102 Eegoanding Technical Equipmsant

&z mentioned above, the technical equepment & ihe core of 4 Rl Thersfare, the Blmust be foous on e it oon-
saoushy renswal and must effect strabegic imvestments

B1l. Hesw does electronic data
proceng af the irstibuis
bok: [k ared wehat i their
techrical perition?

What kingd of invsstmenis
s The Rleffect o keap a
apadilic shasnddnd?

‘What kind of laboratarnies,
meslrng irstrments and
testing apparatuses.does
thia Bl hawa®

Howw atiractie i thes
equ proent Tor incustry?

What kind of Investments
dioes tha Rl effect to keap a
speafic standand?

What kind of workshops
and production 1echnclogy
o The Bl haree?

Wihat kind of irssstmsms

dies the Rt effect 1o keap 4
ipecilic standand?

L ]

rriirmratina

Tiivharess

T smoune tha functon and heve the machineries, the Rl must implement 2 well-orpenized mainbenance sysiem
wall &5 & coroapt for qualty assirance. Furthermone, the capacity & relewant to usa the machinanes in an efficend

WAy,
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What an thecosts and T TeeeT T’ T P TP
wehat b the time spend for ;
the malntanane?

|85, |5 thvee ary conept far the B s, b odoees 1 look: like?
cpality assuranieT [ v
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B8, What i the capadiby, Fete e hid e w8 bk kR R R
ol uzage of the techrical -

eguipment? X

b the technical equipmerd [T] e re
uitable for the objectses
and purpoaes of the RIY

104 Reganding Sdendific and Infermative sguipment

T roinos It proszible oy The sl w0 achieee switficent bav infamancn sbut specfe topics, the Bl must disposs of
an effecine ard =fficiert infommation sysien. Especially for desktop research and Iiersiure snakmes. the Rl mus
provae the needed nirastruciure

87, Do the R have aroes o if i, what kind of databases & the Cekh, inesogation-ype?
refevart daiabases in var- v i 3
s Tiekds? O

88 Does the B hawe any nats rF:pIillrd'ﬂhlthﬂjifnlhﬁuﬁﬂ.lr_lﬂ‘m?
work commectian driemal [ e

extemell c
BEE g r e T e e e — -

89, Does the Bl pozsess an oen l=-it cEniralized or decertrabzed bbeary?
lirary ] =i
ImE: [[] eentrafized Cldecertralized
L]

if v, wehart is the amaunt
of beoks, magapres?

What ks of research
fimkds. closss thee Hrary
ol

B0 What are the invesiosny

fert the | Eraries et -
wiage ch Tields?
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11 Financng

1. Bepesding Sowntes ol Finils
The derslopment of insttutional and project-based funds is very important for the B and has 1o abeara. Especially
after the first years of sxistenca, the REmust corssnict an efficent way or getting ready for an amast selffinanong-

strabegy. Thera mwst be a geod mivture batessn sevarl Kind of income, basic’ public Incoma, project-besed income
[big wrterprises a5 wiell a5 SME) and mayba cthar sources

(2. How dorsthebanc public P sy T s v s b RN LT Fas R T K bk LTSRS FR b
financial sapport logk lke? . 4

B e R R R E A s

i tha Rl supported throigh if yas. whech Funds 2o thass®
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-
fureh?
O

nd "

931, Are thore any speoal grams I'Fj'iﬂ.. Ficrw o= 15 |ocle ko ?
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[l ? L] ves

D na R T e I RS e L e, e b RS T S S A LR L e L

94, What are the amourt and
the wolume of arder fram
oty

‘What raie of SMIEwethin
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95  |xthe Rl tekw inbabeed in We'hat are thee propcts about ¥
ary gesammankl furded | 7] peg

By d
Py Om

R T T T PP ey T P P T T TR RN T

About what ind-of o I8 S S e

emmental furded profects et ronne e s e s
fa the Rl informed? .
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1.2 Regarding Sources of neoms

f= mentoofed above, a good mictue betemen the different bypes of income are usehul 1o secure & specific grade ol
incleperclency.

FE Wt ane toor aOurT 30 (L g e B e eI LSk SR b
the vahuros of RED pro- :
JEcREY

98,  Vehat are the amourtand
the valurie of gonstne-
tian projecs?

100, Wihat ane the amaunt ard
the-valume of consulting
seraces ard yiudes T

To.  Wehat are the aruni and
the wahemie of educabion
& trarmg Y

& werwwwwm e A AT e T e R A LR e N Ry T PR TR A

10 What ans the At and

the volume regarding
lithrass ard paterds?

B Ea il i R ERE e e Rk IR R R ERRR 1 PEeRRR iR

111 Hegorging Structure of Expenses

Mot coly the sources ol indames also thedources of snperses must be taken Info-account Espedially the oo factom
Ik sty mapearias rnaberisl cosky soel eber satenarts st be sdarta to fhe ifesme

P Tt o e v e e e T I P E b
cemnall staff sxpanditure
according Their diffesant
types (professionals, tech-
ricisre, assadants W

104 What la cheovakime of the T R e B e L L o Bt e T L e S

shalt enperdiure far se-
tarral statf?
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Arp Ehare 3y gl o -~
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12 Strategic Business Fisld Manning and Industrial Nesds

Mo | Topic Yes | Mo | Relevance
1 |Dpesthe Al pay swHioent sitsnbon to cument and faresee- | [ | [ high == = e mped. oy
ﬂ:;i:rwtl dwrenlopmants Hupph- and demand me- | Ooood
2 | Doeas the B pay suflicens apantion to cument and farsses- | 1 | [ | high 33233233 by
ahke tachrology devslspments in ther surunding:? | Oooon
3 |Doesthe Al sty reac B0 e OpHEs el Tﬂhmtilidm CT | O | hagh 2332302 b
sotial, politcal ared ecotogical e i
4 | Dees the Al take actively indlusrce on techrabogical obsee= | 1 | 0 | high 3233323 ke
tives of the acansery (sraaisstion for tachroiogical chal- 00000
lergenl?
& | Dies the stratege busiress feld desabapment (essand 10 O | high s b
groups, pedommance supplyl comespond o challenges of OoOooO
Mo 1-d3
| & |Does the techrologieal and industral “networking™ feg. | 1 | L1 | high S35 low
strategic sllisnces, etc ] corresponds (o chabenges af ko - OoooQd
a3
13 Scientific and Technologleal Compatonee
Mo | Topic Yes | Mo |Relevanos
1 (& theRlin suficient present in the nstional and imer- = Ef B = high = === = |
national professional public {e.g. publication, comfer- oooood

ances, st

3 | Oidthe instibube produce amy sigrificant scientifie find= | [ | [ figh Z¢--3-5 55 o

g it the last 1 years? ooooo
3 | Doss tha A have produced any important soentific O O | high=s3s3 jow
ﬂﬁﬁ-&m‘-&ﬂh wlthins thee best 5 yases? | ooooc
4 | Whier e howy i tha R anber in rew techroicy EL | -E high === == low
ket fpaityd actam 5. lated reactivel? ooooo |
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& Progaaews ol the Ministry of Higher Sducetion
and Scierdific Resesrch fusded by the Eiropean Union
e By na el By a] i &

o e ]

Projects from reglonal or national prograrms

Figh === low

[
& Projects from intermational program Fgh =23=2332333 low
I
2 | Types of turnover (except institutional fund- high ==r3r=223 = low
ing) I
« RED orders high =223 low
I
& Construction Hgh 23232 low
I
o Consulting services / studies Figh =222 low
O]
e Education and training Hgh = =323 oW
I
e licences amd products high = =¥3—22 3 low
|
« Maintenance and other serdces High = F=2==3=3=» 0w
I
16 Human Resources and Scientific-Technical Equipment
Mo |Topic Yes | Mo |Relevance
1 | Does the Rl (e theswerking-aroups) have the critical 1| O | high=23333low
mass reqarding Human rescirces? o |
& Inter-disciplined structure of professional? | O | high=2233233 ow
1
& Sultable ratlo between professionakd technkiars & OO O | hlgh 223232333 low
asistance? i s e |
« Internal fledibility regarding staff deployment? O O high === 23 low
I
= Well-halariced structure of age? O O | high=333353 o
| |
¢ ‘Well-halanced grade of staff renewal? [ | high =r==3=33= low
[ |
2 | Does the Rl have the critical mass regarding thesciertific- | O | O | high 2233333 low
technical equipmerit? OooOoO
& Sultahle technical equipment (laboratores, elactronic E | hilghy === ==3=23=F [ow
data processing, measuring instruments and testing [
apparatuzes, workshops and production technology)?
e What g the investment share regarding the overall ki highy =223 low
budget? o
s [ thers any material-donation from industry? OO0 O | high 2222333 low
3 |
& Sojentific-informathe equipment (databases; |brarnes, Eil high =22 2= low
access fo extermal libraries)? |
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_ A Programme of the Minsty of Higher Education
il Soleniific Ressanh fundsd sy e Euiopesn Linksh
VT AT e s palad el ) ] B e s

Thank you for your cooperation

17 Glossary
Terms Explanation
Rl University-and Mon-Liniversity Ressarch Institute Institutes
SME Small and Medium-Sized Enterprised Enterprises
28 Assessment of Research Institutes — Intenview Questionnaire
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_ A Programme of the Minsty of Higher Education
e Soisnlific Ressach fundsd by e Eurapesn Linksh
PRV A e e el gl Al i e e i

5 | Dizes the Rl cooperate sufficiently with universitesand | [ | [ Figh 333333 low
atherscientiflc institutions? OOoogo
& |lsthe Rl initistor or coordinator of important rationalor | ] O high = e 2 =¥ o
irternatiznal joint research programd projects? [
14 Success in the Solutions of Economic Problem
Mo | Topic Yes | No |Relevance
1 |'Whih phases of the inncsation process Isthe nstiute | [ | [ Figh 23333 low
mainty active in? 0 O
& Basic rezsarch | O high = >332 lov
I
* Applied research = |8 high 2333353 low
I
s Development 0| O Figh =323 ow
Y| o
s Industrial realization | O high 233 low
I
2 | Does the Bl realize sufficlent system soliutlons, which 5B | high = === =23 0w
are desired by industry? OoOoogO;O
3 | Dioes the Rl fulfil the industrlal erders in a satisfactony 23] [ high === =3 =3 oy
quality? Cccc
4 | Do the Rl dispose of pernanent customers (share of El A= high 2333 low
SME I O
5 |'were there amy neww business customers achisved O O Figh 33333 Iow
within the last 5 years? Oooom;
& | Has the Rl successfully coondinated & mediated prob- | 1 Fikgh = === o
lem s betwesn various industrial partners? ]
7 | bees the Rl successfully produce innoeation-support by | [ | [ Figh =333 low
FEMVICES] NN NN
& | s there ary kniow hiow trarefer carled out through Ol O Figh 2333333 [ow
staff transfer in businesses? OOoOod
15 Profit Situation
No | Tapic k- Tendency
1 | Sources of funds of the RI
* Basic funding {inte rmational! naticnald regional) high =333 low
] (|
& Special grants (nternational/ nationalf regienal) high —p=—3 233 low
]
& Order from buslnesses, share of SME high =232 low
] | 1 |
e Projects from industial assoclated ressarch high ===3 =333 0w
7S 3 5
26 Assessment of Research Institutes — Interview Questionnaire
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