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ABSTRACT

INFORMATION TECHNOLOGIES, THEIR EFFECTS
AND POSITION OF TURKIYE TOWARDS
THESE TECHNOLOGIES AND THEIR EFFECTS

DEDE, Okan Murat
M.S. in Regional Planning
Supervisor: Prof. Dr. ilhan TEKELI
September, 1994, 217 pages.

Until 1980’s, it has been talked much about changing socio economic
structures, changing economic, social, cultural relations in the world. These’
type of changes and transformations become the popular subject in academic
environments. Which basic factors cause all these changes and
transformations? With the help of other factors; existence of information
technologies are the basic factor for existence of these changes, because
ettects of information technologies are accepted as so comprehensive and
effective that, they have the potential to start up new information age. On the
other hand there are various difficulties about determining certain effects of
these technologies. Because firstly, the historical background of these
technologies go back to only 15 years ago. Another reality is that, effects of
information technologies differ in different social, economic and cultural

environments.

The aim of this study is to explain characteristics and effects of these
technologies depending on various studies and analysing these characteristics



(infrastructure, usage) and effects in Tirkiye. For this reason thesis divided into
3 parts. In first part, general definition and characteristics of these
technologies were given. In second parts, basic transformations that caused by
these technologies and effects of these technologies were considered in general.
After, these effects in the case of Tirkiye will be analysed. As a result, I tried
to determine the position of Tirkiye towards the dynamics of information
technologies, Tiirkiye's advantages and disadvantages towards coming
information age. Also I gave all historical developments of information

technologies in the world and Tirkiye at appendices parts.

Keywords: Information technologies, telecommunication, computer, information
age, structural changes and transformations, sectoral effects, spatial effects,

Turkiye.

Science Code: 601.06.01
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ENFORMASYON TEKNOLQJILERININ OZELLIKLERI, ETKILERI
VE TURKIYE' DEKI DURUM.

DEDE, Okan Murat
Yiiksek Lisans Tezi, Bolge Planlama Anabilim Dah
Tez Yoneticisi: Prof Dr. lhan TEKELI
Eylil, 1994, 217 sayfa.

1980 yillann bagmdan bu yana, siirekli olarak diinyanm degisen
sosyo- ekonomik yapismdan, degisen ekonomik, sosyal, kiiltiirel m§kilerden
bahsediliyor. Diinyadaki bu tiir yapisal degisme ve déniigiimler son yillarda tiim
akademik cevrelerinde ilgiiendigi bir konu haline geldi. Peki, nedir bu degisim ve
déniisiimlere yol acan temel etmenler ? Birgok fakt6riin yamsira, tiim bu
degisim ve déniigiimlér icin gerekli olan ategleyici enformasyon teknolojiferinin
varligidar, clinkil enformasyon teknolojilerinin etkileri, yeni bir ¢ag yani
enformasyon cafum bile baslatacak kadar etkili ve kapsamh gériilmelkte. Ote
yandan, bu etkilerin tam olarak teshis edilmesindede bityiik sikmiilar mevcut.
Oncelikle bu teknolojilerin varligl ve yarathf dinamiklerin mazisi en fazla 15 yil.
oncesine kadar gidiyor. Bunun yaninda, kabul edilen bir bagka gercek ise bu

teknolgjilerin etkilerinin degisik sosyo- ekonomik ve kiiltiirel ortamiarda daha
degisik yagandif.

Bu cahsmanm amaci1 oncelikle, bu teknolojilerin 6zelliklerini ve
simdiye kadar tarhsilan etkilerini hirgok kaynaktan derlemek, daha sonrada

bu dzellikler! (altyap,. kullanam vs.) ve etkileri Tirkiye agisindan incelemektir.



Bundan dolay tez ii¢ lasima ayrildi. Birincl kisimda. teknolojilerin tanitumi ve.
ozellikleri yer aldi. Ikinci kisimda enformasyon teknolojilerinin yarattifi degigim,
déntisiimlerle beraber, bu teknolojilerin belli bagh etkilerini genel anlamda ve
kiiresel diizeyde ac¢ikladim. Daha sonra ikinci kismmda izledigim yolu
Tiirkiye'deki durumun incelenmesi konusundada uyguladim. Sonugta
Tirkiye'nin bu teknolojilerin kullanim, geligmigligi ile figili olarak diinyadaki
yerini saptamamn yansira, Tiirkiye’'nin gelmekte olan enformasyon c¢a
karsisindaki potansiyelini, avantajlarmm, dezavantajlarnm ortaya koymaya
cabstim. Bu arada, diinya ve Tiirkiye'deki tiim enformasyon teknolojisi ile lgili
tarihsel gelismelere ayrica ek kisim olarak tezimde yer verdim.

Anahtar Kelimeler : Enformasyon teknolojileri, telekomiinikasyon, bilgisayar,
enformasyon ¢adl, yapisal defisim ve doniigiimler, sektorel etki, mekansal etki,

Tirkiye.

Billm Dah Sayisal Kodu: 601.06.01
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CHAPTER 1
INTRODUCTION

There are two important subjects concerning information
technologies. One is the theoretical base of these technologies and their
effects. This theoretical base includes relation between technological change
and socio- economic structures. Second important subject about the
information technologies is the question of; whether or not these technologies

really causes a revolution.

If we examine the first subject in detail, we can explain information
technologies using technology- economy relationships. In general, neo
classical economic theories take technological changes as an external
condition, and it is accepted that the reasons of technological changes can not
be known. Because of this condition, restructuring of economy and
industrialisation problems are seen only as capital accumulation problems.
According to one thought, it is not possible to understand restructuring of
economy and its development dynamics with using only neo- classical
economic theories. Also, Keynesian theories are not useful to understand all
these changes. These theories are very far to understand new dynamics that

all the world confront. (Freeman, 1989: 7)

In, Freeman and Perez's techno- economic paradigm studies;
technology is taken as internal factor that plays a role on restructuring of
economies. This theorem refuses capital accumulation as the most important
source of productivity increase and rapid development. On the other hand,
this theorem emphasises the importance of technological change for

production of new materlals and new technics for production of existing



products. The structural renewal of economy depends on innovation of new
technologies, diffusion of existing technologies and development of national
technological capacity. (Saner, 1993: 40)

If we compare effects of information- communication technologies
with effects of other technological changes, we understand that, in 1990's,
only information- communication technologies can be seen as techno-
economic paradigm change. Information technologles become the key of all
technologies. These technologies have several effects on all sectors and their
effects are so universal that. these results can be interpreted as “the
information technologies become the only techno- economic paradigm
change.” (Freeman, 1989: 10) This change creates a new wide activity area

that includes new products and services.

According to one view, information technologies can be accepted as
fifth Kondratiev cycle. (Inose, 1984) These technologies can be perceived as
fifth Kondratiev cycle when we think about its potential to create new
employment opportunities. On the other hand, there are fundamental
differences between information technologies and other technologies that
were the cause of 4 Kondratiev cycles. This difference stems from two
situations. Firstly, these technologies do not succeed any other technology.
Secondly, these technologies creates dynamics that can alter deeply all socio
economic structures. Even, these technologies add another dimension to
existing structure, called as Info- Socio- economic structure. (Toffler, 1991:
56) Another condition also shows us that, these technologies are not fifth
Kondratiev cycle. We can group all Kondratiev cycles up to now, in one
category, because all decision making processes were organised by human
beings, but now it became partially organised by computers. May be in
future, creation activity would be organised by computers. Besides these
determinations, information technologles are developing more rapidly than
technologies of other Kondratiev cycles. For example; in U.S.A., 50 % point of
substituting of data transfer to voice transfer was calculated to happen in



2008, but this point was reached in 1990. This example is considered as
discrediting Kondratiev interpretation. (Irvin, 1993: 12) No other technologies
were developed more rapidly than information technologles. This is quite
normal, because information as a basic material of information technologies is

inexhaustible. (Toffler, 1991:75)

As a result of these theoretical explanations; information
technologies can not be explained by classical economic theorems. With
development of information technologies, new theorems may come into
existence that explain the position of these technologies in socio- economic
systems. Because the role of information technology on all systems becomes

very important and crucial.

After we based information technologies on appropriate theoretical
basis, we can start to discuss whether these technologies cause an

information revolution like an industrial revolution or not.

In general, information technologies are the technologies which
orders information and which are responsible from all functions of
information. But why information is so important that it has the ability to
change today, and will be the most important factor in future? Importance of
information comes from the situation that “all resources depend on
information and knowledge. In order to utilise any resource, an information
on it has to be known at first. So information becomes an important factor
that determines values of all resources. This interpretation attributes a social
value to information behind its economic value, because all social activities
are shaped according to existing information” (Avci, 1990:91) The impact of
information on value of all resources is not a new concept, but with the help
of information technologies, the importance of information becomes seriously

understood.

Besides, as a first step; information technologies are percepted as



technological means.(Communication technologies, informatics applications,
computer technologies.) But debates are not occurring only on technological
basis. Main debates are concerning whether these technologies cause new
developments, new trends in the world.Point to be argued is that, are these

technologies cause a new revolution like industrial revolution?

According to one approach, in order to compare a formation with
industrial revolution. it has to be effective on all dimensions of society. Partial
revisions on several jobs can not be compared to industrial revolution.
(Rosenbrock, 1981 in Avel, 1990:68) Also, according to this kind of thought,
it i1s wrong to relate structural changes only with Information technologies.
Other developments like genetics are also effective on the changes in the
world.(Ibid) But very near studies showed us that: information technologies
are at the first stage concerning the economic significance of various
technologies. The difference of information technologies from other kind of

technologies can be followed in the table at below.

Table 1: Economic Importance of Several Technologies (Out of ten)

Space Nuclear Biology Matertal  INFORMATION
New products/services 2 2 4 4 9

Application capability 2 2 4 4 10
to different sectors

Reforming existing 2 1 3 4 9
system and products

Industrial relation 3 2 3 4 10
Social appropriation 6 3 5 6 9
Employment 1 1 2 9 10
opportunities

Source: Durgut, 1992, pp:284




Even, thesc technologies will save their chief condition in the

future. Another study which was done in 1984 can show this condition to us.

(See Figure .
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Figure 1. Impact of Advanced Technologies

Source: Yamamoto, 1986:69

From these examples, it can be easily understood that information

technologies are the primary and the most important technology in the world.

‘Ineffectiveness of information technologies on world systems and socleties’ is

the thought that comes from U.K. ( Conservative character of English people

has to be considered) These kind of thoughts are so criticised by many

authors and sociologists. According to them, information technologies as a

chief variable, takes societies into a new era. This era is called as “informat-




ion era” and dynamics that cause this era is called as information revolution.
It is sure that, information technologies are the chief factors in this
information revolution. It is called as revolution because, there are
fundamental changes in economic, social, political systems. These changes
depend on situation that ‘information’ becomes the most important factor of
power instead of classical production means. (Toffler, 1984:34) Besides,
there are also some other fundamental changes. These are: production
processes are changing, mass production type is changing, structure of
industries are changing; flexibility becomes important, return to home in
working life {s actual, the structure of all type of organisations are changing;
centralisation and decentralisation are both getting importance.

All these thoughts of change are always been criticised by different
views. but the reality is; despite these technologies are developing very
rapidly, their economic and social effects are not developing at the same rate.
Reason is that; most effective information technology infrastructure and
applications that have the potential for structural changes started to develop
only for 10-15 years in the world. So it can be discussed that, whether the
thoughts of 10 years ago about information technologies can show the real
situations. Now, the situation in the world can be perceived as only using
advanced technology. There are a lot of difficulties to measure effects of new
technologies but after infrastructure and application of these technologies
become worldwide and after their effects can be calculated accurately, we will
able to understand that if we are in an information revolution in 10-20 years
time.

Another reality is that, with development of information
technologies, existing economic- political systems like Marxism and capitalism
become criticised very much and some of their principles seems to be invalid.
Toffler’s opinions are very interesting about this subject. “Beyond the new
type of capital, both Marxism and capitalism become invalid. Because, they
based on principle of limited amount of capital. Land and capital can be used



by one person or firm, but information can be used by many user at the
same time. If it is used properly, it generates more information. Most
important peculiarity of information is its endless character” (Toffler,
1991:75) This reality makes ‘value’ perception of Marxism and capitalism
invalid. However, these doctrines are not totally destroyed. Effects of
information technology and networks on these soclal-economic-political
systems are very clear. It is explained by some authors that, information
technologies are the most important cause of restructuring of capitalism.
Capital restructuring takes place as 1- The appropriation by capital of a
significantly higher share of surplus from the production process.2- A
substantial change in the pattern of state intervention , with the emphasis
shifted from political legitimation and social redistribution to political
domination and capital accumulation.3- Accelerated internationalisation of all
economic processes , to increase profitability and to open up markets through
the expansion of the system.(this an essential element of restructuring

process) (Castells, 1991:127)

All these knowledge shows us that information technologies are so
strong that even, they play a strong role on change of doctrines, so their

potential to create a revolution is very strong.

Nevertheless, information technologies cause a revolution like
industrial revolution or not, it is clear that ownership of these technologies
has a lot of effect on social changes. International gap is increasing according
to ownership of these technologies. Even, the concepts of development, less
development are shaped by the condition of ownership of information and
information technologies. Besides, ownership of information technologies also
play important role on regional differentiation. Another reality is that, with the
help of information technologies, transnational companies become very
powerful and even they become more influential on global economic order

than states.



Another way to measure the effects of information technologies on
social life is to determine their role on democratisation and decentralisation.
As there are no quantitative measurement techniques on these subject, a lot
of debates are occurring. One view supports that information technologies
reinforce centralisation of power, opposite view supports that information

technologies cause decentralisation.

Like this debate, a lot of debates are taking place about information
technologies. Ideas and explanations about information technologies are
developing, parallel to the development of these technologies. There are some
subjects about these technologies, and their dynamics and effects that
authorities agree on them. These are; management size, system integration,
education, working hours, interactive services, household economy. The
subjects that authorities do not agree on are; organisational size, job
polarisation, firm decentralisation, leisure times and regional differentiation.
(Rush, Miles, 1989: 252) In coming parts, this knowledge will be very useful
when effects of information technologies will be considered. We will able to

know which effects are common, which effects are in doubt.

Another important point 1is that information revolution means
much more than communication revolution. So what is information
technology?, Which technologies involve in 1t?, What are its technological
peculiarities. we can find answers in coming part.



CHAPTER 2
INFORMATION TECHNOLGY IN WORLD

2.1. Technological Features

In this part, we will examine the technological features of
information technologies, in order to understand their dynamics and effects

well.

In general, information technologies include production and
processing and transfer of information technology objects like voice, data and
vision. The integration of these activities strengthen the importance of
information technologies. This condition is called as "economies of integration”
'Roland, Hueber, 1988:53) Microelectronic activities that organise and connect
various production activities are also called as information technology
applications. Our future criticisms will be on these two subjects. One is

related to communication, other one is related to microelectronic applications.

Information technologies emerged as the result of development in 3
areas: microelectronics, digitalisation of telecommunication services, new
transmission technologies. As a result of development in these areas;
information technologies become responsible of these functions: Generation
and process of information, preservation of information, transfer of

information. (Birinci 1993:65)

Information technology concept can be taken only as hardware, but
in order to understand the concept fully, we have to think all variables about
information technologies. In this respect, we can divide information technology



concept into five parts. 1- Components of information technology:
(telecommunication. computer science, microclectronics), 2- Information
technology equipments ( teleccommunication equipment. computer hardware,
software) 3- information technology applications (Electronic funds transfer,
local area networks, computer atded design etc...) 4- information technology
systems (data communication systems, multi media, flexible manufacturing )
5- information technology infrastructure (fibre, satcllite systems) Depending on
these explanations, if we handle information technology in a broadest sense,
we can show the all components of information technologies in the table
below. Necessary information about specific technologies are at appendix -D.

For abbreviations, sce page 194.

Table 2: Information Technology Components

Components : Microelectronics-----Telecommunication-------- Computer using
Devices : Computer, Telephone, television computers
microprocessors paging device
facsimile, telex HDhTV
Mobile telephone  videotext
set teletext
Applications : CAN/CAM/CNC Mobile telephone  WAN  Database,
Robotics Paging LLAN Word proces-
Videoconference  EFT sing

POS Office autom-
E-Mail  ation

Systems : FMS SBS ISDN
IBS Multimedia
MIS
Data communication
systems
Infrastructure : fibre networking

satellite systems

If we widen up this table, we can derive some results such as;
when we take functions about information technology like processing,

preservation and transfer, we can give some activities according to these
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functions: Information processing: data base management, distributed
processing, array processing, text editing, composition and reproduction.
Information Retrieval: data banking. Information Distribution: mass media,
data transmission. Some of specific applications are: teleshopping, electronic
journalism, teleconferencing, automatic translation etc. The tools that are used
in these activities are; Processing: Computers, Retrieval: Data banks,
videotext, teletext, Distribution: Television, telephone, facsimile etc. We can
also determine application areas of these technologies according to
information technology devices like this; Computers in industry , business
world, daily life. Videotext, teletext, telephone, paging, facsimile, mobile
telephone, e- mail in business world. TV, telephone, radio in daily life. (For
detailed list of information applications in various sectors, see table no. 6, on

pages between 43-46.)

As we see above, classical communication equipments like
telephone and television are also accepted as information technology devices.
Very rapid development of communication and computer technologies make
these devices very functional. There is a fundamental difference between
classical communication services and modern information services. This
difference is come from this situation that, traditional telephone and telegraph
services provide transmission but provide neither storage nor processing.
Storage of data opens convenient access to large databases , and processing
allows manipulation of data in various forms and orders. This definition
excludes transborder data flows resulting from media products , such as
news broadcasts, television programming and conventional telecommunication

services. { Gillespie, 1987:233)

Most important peculiarity of information technologies comes from
the integration of computer and telecommunication technologies. The
integration process of these separate technologies is at the figure on the next
page.

11



200G

/\ :
3 O
Lol
L 4
o }- 8 Tntetigent
o : 'E‘ Process
¢ 3 T
- e
g Distributed
o l— 7)) Proxcess -
m S
G S Integrates] ‘
()vmmlj Communication
Process Network

O
§ =
g2 S Mult
g Functional
Q ol
o 3
o) Single
"" Functional
O™ [Eiectronic
G 'Computer
8 Telephone
g
1900 1950 1960 1970 1980 1990 200(.)l

Figure 2. General Trends of Computer and Telccommunication
Development
Source: PTT ARGE Dergist, 1991, No.3:9

Beyond this integration. information technologles are developing at a
very rapid rate. We can list the information technology developments of the
last 15 years like that: special telecommunication networks, international and
national satellite networks, broadcasting and cable TV networks, automation
for factories and offices, image creation and display, CAD (Computer Aided
Design), CAM (Computer Alded Manufacturing), FMS ( Flexible Manufacturing

12



Systems) applications, robotics, human-computer interactions. (Rush- Miles,
1989, pp: 249-262) In addition to these applications and activities, we can
give the development of IT devices in the figure below.
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Figure 3. Development of IT Devices until 2000.
Source: Telecommunication Prospects, EEC, 1988:22

As it can be understood from these tables, the development of
these technologies are surprisingly very fast. The most daily debate
concerning IT is the integration of whole information technology components
and information technology devices . In the future it would be possible to
achieve this aim. Almost now, some devices like telephone and computer are
integrated (See Appendix -A) This condition increases the importance of
information technologies, as we explained before. |
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The Integration of telecommunication and computer science is
called as ISDN (Integrated Services Digital Network). After 1983, ISDN studies
get tmportance very much. ISDN is the one of the most important innovations
concerning information technologies. In general, ISDN means transmissjon of
voice, text, data, and all type of vision from the same subscriber line. This
flow is cdntrolled by computers. (Oguz. 1991:314) Some of ISDN offerings are

given at the table below.

Table 3: Sample ISDN Offerings

Narrowband Widchand
'Voice Telephone, leased circuits, Music, hi-fi stereo, radio,
information retricval television- audio
Data Packet switched, circuit swiiched, High speed, computer to
leased circuits, telemetry, funds computer

transfer, information retrieval,
malil box, electronic mail, alarms.

Text Telex, teletext, leased circuits, Teletext, electronic
videotext, information retrieval, publishing
mail box. electronic matl.

Mdeo Videotext. facsimile, information Teletext, video conference,
retrieval, surveillance videophone, HDTV,
cable distribution.

Source: Bolter, 1990:303.

There is a transformation from convcntlonai telephone service to
ISDN in the world. This transformation is given at figure 4 on page 15.

Integration of information technologles is also maintalned by the
situation that giving services from the same exchange. This condition shows
us the level of these technologies. With the help of the figure 5 on page 16,we
can get a visual information about information technology devices and

infrastructure.
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Another type of integration of several technologies can be seen in
the field of multimedia. Multimedia is one of the most important development
of information technologies in communication field. Multimedia means
information environments which addresses two or more human senses. It is
the integration of graphics, animation, musics and video. Most important

peculiarities of multimedia are interactivity, non linear access and high
communication possibility. 3th type of automation activities which are

maintained with the help of multimedia are; reasoning power, high quality
communication, probabilistic solutions, high level of visuality. (Bilgisayar,
1992, No. 133:36)

Upto now, we discussed about communication side of information
technologies. Also, information technologies are widely used in industry. As
the applications within FMS (CIM, CAD/CAM) are generally computer
controlled activities and information within them is transferred by
telecommunication devices, we will not explain them in detail. In general,
Flexible Manufacturing Systems (FMS) can be defined as “the ability to move
rapidly from one set of specifications to another in producing limited amounts
of good. Coordination and management of this system is supported by
advanced telecommunications and information systems” (Saner, 1993:65)
Computer Aided Manufacturing (CIM), Computer Aided Manufacturing (CAM),
Computer Aided Design (CAD) as the components of FMS are the software
based information technologies which improves guidance of computer in
production areas. Also, control systems that depends on microelectronic
basis are also excepted as the part of information technologies, however these
technologies themselves are not information technologies like Computer
Numeric Controlled (CNC) machines. Various action areas of information
technologies in industry are customer order handling, production, material
and inventory control, automated production, automated material handling,
automated testing. (Bessant, Cole, 1985:73)

Beyond the use of microelectronic based information technologies in

industrial production, computer use becomes extensive in factory and firm
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management. All planning and coordination activities started to have been
done with computers. Computer controlled decision making and planning
within production process is called as Management Information Systems (MIS).
MIS is an important information technology system that effects production
process and planning. MIS 1s used in various areas like mining, banking etc.
It is said that, MIS is a revolution in decision making process, (Saner,
1993:65) because with the help of MIS, all information that was gathered and
measured have been used for all decision making. All decisions depends on

information that comes from this system.

All applications, that are talked upto now, require very high quality
infrastructure. This infrastructure has to be composed of these factors:
reliable and cheep communication network, reliable and wide area databases.
(Kemp, 1987:195) The components of information technology are long
distance systems (satellite or cable), regional or local distribution systems,
intra building or complex systems (LAN; Local area Networks) (Moss,
1987:144)

Development of infrastructure is the one of the most important
factor in development of information technology applications and diffusion of
their effects. For example fourth generation networks (neural networks) will
not only transfer messages, but they will give decision on timing the message
transfer, according to flow of trafflc. (Toffler, 1992:127) This means that, a
new horizon is opening beyond decision making and planning systems.

Rapid increase in use of information technologies depend on
effective development of infrastructure of these technologies. For example,
fibre wire has 9600 channels while copper wire has 1800 channel capacity.
With fibre systems speed and capacity are so improved. Like this, with
development of fibre and satellite systems, information technology
infrastructure developed very much since 1970's. By the development of

satellite systems, information technology costs in telecommunication field
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decreased and this is one of the factors for widespread use of these
technologies. Also, with satellite systems, geographical obstacles can be
passed over. Today, 2/3 of telephone callings are done via satellite systems.
With VSAT satellite systems, all types of communication can be carried over
intercontinental distances with the help of very small terminals. (Dagdeviren,
1990:14) All developments in world's information technology infrastructure
can be observed in Appendix -A .

Upto now, existing conditions of information technology was
introduced. To determine the probable future development of these
technologies will be useful to guess the popularity of these technologies in
future. We can list these probable information technology developments in
future. Infrastructure: Photons will be used instead of electrons, Information
networks will be widespread, competition between fibre and satellite systems
will be ended. Services: mobile services will be put in use, computers will be
used directly in decision making processes, databanks will be increased,
visuality will get importance. Technological Devices: organic chips will be
used, CD ROM's will be widespread, dimensions of computers will become
smaller, pencil based computers will be used. Systems Development: ISDN
will be developed very much, Speed of Gbit/sec will be achieved, multimedia
will be developed very much and its use will be widespread, open systems will
be developed.

With these probable developments in future, information

technologies will save its popularity in future and their effects will be
widespread parallel to development of these technologies.

2.2. Transformations and Changes in Various Systems Due to Use

of Information Technologies.

Information technology concept should not be percepted only in
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technological mean. To examine changing ideas, changing organisational
structures, changing production processes, changing international relations
with parallel to emerging information age is necessary to understand
information technologies and their effects well. The new concepts that
emerged after 1980's are good examples to understand strong effects of
information technologies on various factors. Teleactivity (Fathy,1991), Network
economy (Dordick, 1981), Information Economy (Porat,1977),Online Economies

(Fathy, 1991} are some examples for the new concepts.

Beyond these new concepts, we observe that a lot of facts,
understandings are changing in the world. According to basic trends profile
that was done in 1983, 670 experts from 48 countries decided that upto
2000 the most changing factors will be; application of information
technologies, working times and types, industrial production types, drive from
mass production and distribution. (Newton, Taylor, 1989:322) Also for OECD
report in 1988, production structures of developed countries will be
reorganised around electronic complexes according to use of information

techrniologies. (Avci, 1990:91)

Before explaining the changes and developments in production,
economic relations, political systems, cultural systems, political relations
according to the use of information technologies, there is something that
needs to be explained. The effects Information technologies on various factors
can not be separated from each other. All effects are interrelated. Of course
we can not separate the several dimensions of society like economy, culture,
policy etc.. Like this we can not able to separate effects of information
technologies totally, because information age itself means the development of

systematic conception.

2.2.1 Changes in Economic and Production Systems

To explain changes in economic sector will be useful, because
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economy is the most responsive factor to technological renewal. In economic
concept, one of the most important difference 1is the change of value
'‘concept’. It becomes very hard to obtain income in any sector of economy
without high coordination and brainware and necessary information. (Toffler,
1991:19) Changing power relations has a big effect on change of value
concept. Information is accepted as third power behind manpower and
capital. (Toffler, 1991:23) Here, the important thing is not only information
itself, information is mixed with all sectors. Not only existence of information
is important, but also transfer of that information is a crucial factor.
(Bilgisayar, 1987, No:73:111) For this reason, the power of information and
high quality information is going to be the basls of economic relations. As a
result; the high quality power is emerging with the use of information and
knowledge. (Toffler, 1991:31) This condition causes very intensive R-D
efforts in whole world.

From this point we can pass to second change that the world
confront. With the direct or indirect helps of new technologies, industrial
production structures are changing. New type of industries that depends on
innovation activities emerged and became more important than conventional
industries. Countries who do not produce new products, who cannot able to
innovate and who can not consider R-D activities are not able to compete in
world markets. For that reason, R-D expenses are always increasing. We can
define R-D activities as the systematic processing of information. For the
OECD report in 1988, the impact of information technologies on national
economies will be wide ranging upto 2000, and innovation process will affect
majority of labour force and industries. (Hepworth, 1990: 545)

Besides R-D activities, reliable and just in time information become
one of the most important factor that determines the new production facilities.
All countries and firms has to improve their information systems,
organisational structures in order to compete. In 1983, according to OECD's

survey on 200 firms, transborder data flows has emerged as a major element
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in the implementation of multinational corporate strategies. (Gillesple,
1987:233) Also. Intclligent networks are taken as most essential factor for
flexible production process by many firms as key to American economic
revival. (Willlams, 1991:11) For another example: in 1983, according to a
survey on 380 firms from 85 countries, it was calculated that 94 % of these
firms were using international computer networks and see it as a very crucial
factor for competition. From all these examples, it 1s very clear that
information technologies have an important role on international comparative
advantage. This comes from a combination of factors such as, reduced labour
input, improved product design and quality, reduced unit costs in production
etc.. Since these changes diffused to the whole world, this will lead to

structural change of production and distribution in whole world. (Bessant and

Cole, 1985:124)

In this respect. changes according to application of information
technologies in production can be observed. With development of information
technologies, flexible production process became used in many manufacturing
industry. Comparison between flexible production systems and conventional

production systems can be observed In the table below using example of

General Electric.

Table 4: Comparison of FMS with Conventional
Production System (Example from General Electrics)

Conventional FMS
No. of machines 29 9
Total labour needed 86 16
(Operator, manager, controller) .
Average production period 16 day 16 hours
Increase in factor productivity % 240 inc.

Source: Saner, 1993:72

The most important aim of flexible systems is to reduce imbalances
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due to unstable condition of demand and achieve regular production flow.
(Acar, 1990:10) In these type of flexible systems, information is started to use
directly in production, even ‘information’ becomes a good itself. With these
peculiarities, idea and organisational structure of the information age differs
very much from other socio economic systems. For example, when some
amount of capital is created or when consumer income is increased in neo
classical economy; than new employment opportunities can be created. Today,
the condition is different. Unemployment becomes a qualitative problem rather
than a quantitative problem. (Toffler, 1991:87) It 1s not true to say that, new
technologies create high rate of unemployment. There is an alternative way
that does not cause unemployment. (Saner, 1993:46) According to this kind of
thought, with capital intensive technologies, there is no need to decrease
number of labour force, but there can be a decrease in working hours. As a
result, both employees and production become more flexible. By this way,
dependent countries had not obliged to use labour intensive technologies. All
of these conditions are the products of information age, it is not a victory of
Marxism to capitalism. (Saner, 1993:49) Dynamics of information age defeated
many trues of Marxism as well as capitalism. Endless character of information
as a mean of production is contrary to Marxist understanding of “all means of

production are exhausted”

New information technologies advances local production systems,
as well as they carry some kind of production to global levels, (Toffler,
1991:68) like "fason" work. The result is that, new technologies advances
transnational capital. With strong information- communication infrastructure
and with developments in microelectronics and FMS systems,; transnational
capital becomes to dominate world economy. But this condition consists
relations of complementary small and dynamic firms rather than relations of
huge multinationals. All transnationals in the widespread to world and their
centres became indistinct, (Saner, 1993:73) This is the “globalisation of
production” (Daniels, 1991:157) Another concept that comes together with
globalisation is internationalisation. Wide ranging of transnational companies is
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an example for this situation. Rapid increasing of transnational data and

information transfer is the most important determinant of internationalisation.
(Daniels, 1991:157)

2.2.2 Changes in Organisational and Administrative Systems

One of the cause of change in production structure is the impact of
information technologies and their dynamics on administrative and
bureaucratic mechanisms. Because, administration discipline becomes very
important in the environment which the importance of information and
communication on economic structure is increasing. New models about
administration is offered by academicians and managers. Business world is
introduced with concepts of ‘geengineering’, ‘return to origin’ etc. Concepts of
‘total quality management’, ‘simple administration style’ are accepted.
(Ekonomist Yillif, 1994:32-33) Instead of slow, bulky bureaucracies, more
smaller units are taken place. These units are may be adhocratic teams or
complex business alliances. In spite of these developments, it is not true that
bureaucracies will be totally destructed; only the environmental conditions are
changing that supports bureaucracies. For this reason, they can not function
well. (Toffler, 1991:234) Of course, information technologies has the biggest
impact on these changes.

With pressures of local factors, more flexible organisations are
established, hierarchies are reduced, very strict hierarchies are clarified for
the sake of necessity of rapid decision making. Instead of bureaucratic
organisation of information, free flow information systems are started to use.
(Forsstrom, 1991:101) This situation forces the administrative borders and
new hierarchical structures according to the new functions that are emerging.
(Forsstrom, 1991:101) Because of the changing role of information
technologies on world markets and competition, organisations has to change

their structures to adopt this situation. Instead of pyramidal structures, more
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smooth organisation type is emerging. Network type structures become
popular for organisations. In this respect, new technologies are not used only
for automation but, they take more strategic functions. (Yurdakul, 1990:53)
Within network structures; creativity, personal capabilities become important.
This type of restructuring advances flexible systems. Besides these
developments in organisational structures; also all economic, organisational
and technological functions can be iIntegrated under one organisation. In this
respect, just in time production, process estimation, quality, productivity can
be achieved without losing flexibility and assortment. This condition is called
as “economies of scope” (Nijkamp and Salomon, 1988:93) The basic factor is
the information technologies and their dynamics behind all these

organisational changes.

Most important transformation that is open to debate is whether
there is a shift from the centrality of organisational unit to the networks of
information and decisions and whether flows rather than organisations
become the units of work, decision and output accounting. (Castells,
1991:347) All economic and social structures have been restructuring under
the hegemony of flows (Castells, 1991:348) , because “more organisations
depend upon flows and networks and less influenced by social contexts
associated with the places of their location. Access to network of flows is the
basic condition for the performance of any organisation. Since, most
organisations tend to connect and interact with other systems the key element
for an organisation is increasingly to preserve those connections. The
organisational flows are connected in a macro space of flows”.(Castells,
1991:351) With this new understanding, all administrative, political and
organisational structures face with radical changes and they try to adopt

themselves to new information age.
Concerning organisational structure, to determine the changing role

of state is important. Classical ‘state’ concept is broke down. States become

no more effective on economies. “Globalisation or integration period of national
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economies with world economy increases the importance of transnational
capital centres. Global networks between these centres and Euro markets, off
shore centers and transnational banks makes the efforts to control credit-
money politics invalid. Impact of state on flow of capital becomes weak. (Yildiz,
1992:231) Determination of interest rates become free from state regulations.
(Schiller, 1986:289) All of these cause the helplessness situation of
governments in last money crisis. Rapid information flow and data transfer
advances decision making at global scale, and this cause the developing crisis
of nation states as they are losing authority. (Schiller, 1986:285) Concept of
“welfare state™ is changing. Another change is on duties of state. R-D and

know-how services become the new responsibilities of the state.

2.2.3 Changes in Social Structure

Particularly, the most flexible factor is economic factor against the
technological change. On the other hand, flexibility of social and political
arenas are lower against technological changes.(Erkan, 1993:61) But
essentially, technology takes its meaning from social sphere. It means,
“technology does not determine social structure, it simply widens all kinds of
possibilities, technology is embedded in a social support system, and each
social structure has a choice as to how will it used.” (Bell, 1983:38) According
to this thought, social receptivity of technologies with their roles on economic
and soclal relations supports them as a revolution. (Fathy, 1991:17)

Most important impact of Information technologies and information
age on social structure is the formation of new type of information society.
According to one thought, the basis of information technology is technological
imperatives {(Weinberg, 1990:17) For one deflnition; information society is the
society who employs big amount of labour force in information sector, and
which information and organisations are the main sources of welfare. (Oguz,

1091:314) Also, the use of information in the service sector is taken as a
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major step on the way to information society, because large part of these
services is concerned with processing of information such as banking,

insurance, retail and distribution. (Kemp, 1987:206)

The characteristics of society in an information age can not be
explained only by the economic indicators. Besides, there are different
dimensions of information society. Horizontal institutional structuring, flexible
education systems, importance of human rights etc. are some examples.
(Salvaggio, 1983:6) But as the world is at the beginning of the information
revolution, only concrete measurements of employment or value added can tell
us something about information society. In this respect, it is observed that,
number of information based employment and quantity of information based
value added are increasing in Western countries. (For detailed information
about these sectors see, Appendix- B) For example in U.S.A. between 1982
and 1995, the sectors are determined that have potential to develop as
related to information technologies. These sectors are computer
programming, electronic engineering, telecommunication works etc. (Castells,
1991:181) Also, according to a research that was done in 1985, it was
calculated that 50 % of U.S.A., and Canada’'s income was depending on
information based services. (Ansah, 1986:206)

If we generalise employment and value added variables, it is seen
that not only information based services, but also all type of services are
developing. For example, in U.S.A. between 1975-1987 the income of service
sector grew at increasing rate of 50 % annual. It raised to 130 billion dollars
from 3 billlon dollars. Again in U.S.A. share of service employment in total
employment raised to 70 % in 1990, from 45 % in 1960. (Mody, Dahlman,
1992:1707) Again in U.S.A. 20.000.000 service jobs were created between
1977 and 1987. (Forester, 1987:8) Also in future, it is estimated that
information jobs will be wide ranging. For example, in the year 2000, it is
estimated that 60.000.000 new jobs in OECD countries will depend on
information technologies. (El¢i, 1992:117) According to a Delphi study that
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was done in U.K., in the year 2000, it is estimated that 1/4 of total workforce
will be teleworker in England. (Rush, Miles, 1989:257) The most important
peculiarity of information technologies is that, information production and
transfer becomes the most important factor in service sector. (Barras, 1986,
23) because technological progress is knowledge intensive. (Klaassen,
1986:254) This condition advances service economies. For Castells,
information technologies are not only used in existing services, but also they

play important role in creating new services. (Castells,1991)

Daniel Bell showed first signs of information society in 1973 (Bell,
1973) For an argument, information economy exists in world, but information
society is not exist yet. (Sasaki, 1990} For another argument, all societies are
information societies, but recognising this truth is a new thing, we recognise
this truth with the help of rapid development of communication technologies.
(Ploman, 1985:148) At last, for another argument, information society will not
take place of industrial society, but changes will be in quantities. (Aytag,
1992:67) From all these debates, it can be easily understood that, all experts
of this subject have not allied on information societies' parameters and
differences. (Avel, 1990:100) But, we will able to define basic parameters of
information society in the near future. On the other hand, according to
Masuda's flexible historical hypothesis; development line of information
society can be estimated by using historical development of industrial
society. (Masuda, 1990) But this is not the truth, "it is only an analogy." (Avci,
1990:75)

Another reality beyond information society debates is the changing
role of information technologies on the decision making process in the
society. The Impacts of information technologics on decision making period
are; high speed and reliability, flexibility, communication power. (Nijkamp,
Salomon, 1988:93) With these impacts, also planning discipline is changing.
Long range planning are been going to abandon due to development of
complex information systems. Planning becomes depending on advanced

information systems. With horizontal communication, dependency of communi-
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cation structures to each other, complexity of duties of new technological
systems, internationalisation of communication; conventional communication
methods and central policy decisions may become insufficient. (Sankur,
1991:383) With new technologies, it can be expected that, decision making
in local levels will be more powerful than central planning. But this does not
mean that central planning will be totally forget. Information technologies
advances central planning as well as local decision making and planning. For

example MIS enlarges control area of center.

The development of computer integrated communication systems
has the potential for influencing life at all levels of human organisation. Aside
from international and national levels, their effect are seen on household and

individual levels. (Janelle, 1991:49) The impact of information technologics

can also be visible on individual level as well as social level. Electronic
communication and media environments are considered as best mechanisms
that reduce hierarchy between people. “Average people now have access to
social information that once was not available for them. Average person now
knows more about what special individuals know and also more about high
status people as people.” (Meyrowitz, 1985:324) This leads to democracy

consciousness of all citizens.

Another effect of information technology is individualisation. This is
inevitable, but in reality, different relationships are occurring between people.
The most important cause for this condition is ‘the changing role of family'.
Family loses its classic regulatory role. With info-technology, family's
regulatory role in social system is been restructuring. The hypotheses that
are claimed according to changing role of family are: 1- There is a little
change in family’s role in developed countries, 2- With development of
telematic family in developed countries, services and requirements are
specilalised and privatized. (Esin, 1989:186-187) In order to maintain the last
condition, information technology services has to be diffused in all society. If
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this condition is realised, differences between people will be reduced. On the
other hand, it is expected that, social relations will be weaken. (Esin,
1989:188) Another important change for individual is removal of physical
barriers to reach social information. (Fathy, 1991) As we will see, the éocial
meaning of space is changing for individuals.

2.2.4 Cultural Changes

Less flexible dimension among technological renewal is cultural
area. (Erkan, 1993:63) It is hard to get results of cultural changes, as there is
no direct measurement for determining cause effect relationship between
adoption period for information technologies and socio- cultural dimensions.
(Blackler, Brown, 1987:27) On the other hand it is accepted that, information
flows have important impacts on cultural changes. Technological changes are
saild to be the most important causes of cultural changes. (Giirlek, 1992:109)
Also according to these thoughts, cultural change becomes one of the

condition to obtain and continue technological changes.

Cultural change has two dimensions. One part is concerning local
levels, other part takes place on global level and effects local levels. Mnre
important part is global cultural change. Especially, information flows have a
significant impact on cultural change. The trend towards the
internationalisation of media industries combined with efforts to liberalise
trade in services, increase intermational pressures on cultural change,
particularly in developing countries. Concept of national sovereignty is
changing as a result of adoption of new telecommunication and information
technologies. (Langdale, 1991:204) This type of changes supports ethnic

movements.

At local levels, all customs about living and working have to be

analysed within cultural change. In this respect, the most important change in
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cultural area is spatial changes. This subject will be analysed in detail, but
here, it is useful to explain some basic ideas about spatial changes.
Nevertheless, it is not totally accepted and applicated, these technologies
reduce and even eradicate “friction of distance”. In a new “symbolic economy”,
the meaning of distance loses its importance. The time that spent to travel 1
kilometres become equal to time that spent to travel 1000 kilometres. (Toffler,
1991:175) Contrary to attractive logic, information technologies will actually
reduce the need for physical proximity by enabling the close real time
integration of production across geographically dispersed locations. (Gillespie,
Williams, 1988:1319) Points that take place at important transport nodes, may
lose their importance, as well as the points outside will not be at
disadvantageous position in future. This means that, order and hierarchy of
settlements are changing. With development of information technologies, we
observe a new transnational urban hierarchy. Friedman's thesis of “world
cities” depends on this basis. Also, center- periphery relations at national and
international levels are being restructured. It is wrong to take this condition
only in spatial means, it also creates a potential to change center- periphery

relations at world economic system.

As it i{s explained, argument about the impacts of information
technofogies on cultural changes depend on different perceptions of people.
When physical barriers are removed, also social meaning of varlous spaces
are started to change. With growth of teleactivities like teleshopping,
telebanking etc. and other network applications, we are witnessing the
creation of new, highly flexible structures of production, consumption and
social reproduction which extend beyond the traditional sites of economy like
factory, office, home. (Hepworth, 1990:542) On the other hand, as these
applications are mature and very new, their systematic impacts and functions

are not totally defined.
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2.2.5 General Evaluation

We can list all economic, administrative, social, cultural changes in

the table below that shows industrial soclety and information soclety varinbles.

Table 5;: Comparison of Industrial and Information Soclety Variables

INDUSTRIAL SOCIETY

INFORMATION SOCIETY

(METHODOLOGY

Empiricism, Experimentation

CAPITAL SOURCE
Monetary capital

PRODUCTION SYSTEM
Nass production
Fabrication type production

ASIC EMPLOYMENT
hysical labour
Semi skilled labour, engineers

AXIAL PRINCIPLE
conomic growth, welfare

SFORMING RESOURCE
nergy systems

OST IMPORTANT FINAL PRODUCT

IBASIC TECHNOLOGY
Steam engine

TECHNOLOGICAL FOCUS
Mechanisation and standardisation

JCONOMIC STRUCTURE
ubstance economy
eterminant is demand and supply

Modelling, simulation, system analysis

Information capital

Just in time production
Production based on re use

Mental labour
Professionals, technicians, scientists

To satisfy social desires

Communication networks

Hardware, software
Information

Semirnmmductor

Processing

Information economy
Synergic production
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Table 5. Continued

PRODUCTION CENTERS
Factories

ADMINISTRATION STRUCTURE
Public democracies

POLITICAL PROCESS
[deology is dominant

SOCIAL STRUCTURE
Society with classes
Individual freedom thoughts
World of hierarchies

ORGANISATIONAL STRUCTURE
ierarchical
rom top to bottom hierarchy

ASIC SOCIAL PRINCIPLE
agic human rights

POLICY PRIORITIES
National borders are important
Law, policy, are determined by
capital owners

OWNERSHIP STRUCTURE
Private ownership

EDUCATIONAL STRUCTURE
Mass education

BASIC PROBLEMS
Unemployment, fascism, wars

MAIN INTERACTION SOURCE
Transportation networks

Common aims and participation of several

Databanks and networks

Participatory democracies

groups

Functional society
Auto control and globalisation spirit
World of flexibility

Horizontal social groups
Horizontal organisation structuring

Self discipline, social participation

Global standarts are dominant
Global workshop is dominant

Share principle (some services, networks)

Individualisation of education

Future shocks, Terrorism,
Elimination of individual privacy

Information- communication networks

Sources: Bell 1983:40, Fathy 1991, Erkan 1993:72-75, Erkan 1993:73 (from
Masuda 1990), Aval 1990: 78, Toffler 1991:102,215, Toffler 1984:24,89.



Despite all these changes, even the structures in developed
countries are not totally appropriate to information society or information
economy. Whole world is in a transition period. All kinds of developments at
the table are taking place very rapidly. All these changes are not occurring
one way performance, there are always feedback effects from all dimensions

(economic, political, social, cultural) to each other. (Erkan, 1993:61)

All these type of changes show us rising of new civilisation period.
(Toffler, 1991:41) But world is at the beginning of this new era. In coming
part, we will see, whether information technologies are so strong to be the
cause ofthis new era or not? In this respect, dynamics and basic peculiarities

of information technologies that cause all changes will be analysed.

2.3. Information Technology Dynamics That Cause All Changes

It was dedicated that, the reason for all economic, social, political,
cultural changes in world is not only the technologies, but other factors
behind them play important role on all changes. In this part, basic
characteristics of these technologies, historical backgrounds, their basic
uses and their dynamics that cause structural changes will be explained with
concrete examples. The technologies that we will entertain includes all of the
information technologies that was explained in part 2.1.

Analysing basic characteristics of information technologies, we can
explain dynamics behind all structural changes that explained in part 2.2.
First of all with information technologies a similar type of life is created
mechanically. Industrial robots, use of videoconference are some examples.
With use of computers in industry; control mechanism of design and
production stages shifts from human to computer. Also, with information
technologies, modelling possibilities increased. With developing computer and
film techniques, a simulation and image world is created beyond the real

34



world. By this way, all economic and human relations are changing as never

occurred in the past.

Another important peculiarity of these technologies is an incredible
increase in capability of creating, storing, processing, transferring of
information. (Ploman, 1985:148) For example, now hundreds of books can be
stored into one computer compact disc. For another example, speed of data
transfer in 1990 was 100 times more than speed of data transfer in 1980,
while speed in 1980 was only 10 times more than speed of data transfer in
1960. (Roland, Hueber, 1988:52) As observed in example, rapid transfer of
information is one of the basic advantage that comes with using of information
technologies. With very rapid data, voice, image transfer; some kind of
business relations and spatial relations are changing. (We Will see in part
2.4.2) Because, rapid information transfer has impact on decision making
periods as it is the most important item in effective using of capital and
labour. It increases necessity of quick decision making. With using
information technologies, information can get from all developments in the
world at the same moment and by this way financial and other precautions
can be taken without delay. With rapid transfer of information flow,
information reaches everywhere at the same time. By this condition, decisions
at remote distances can be taken at the same time. (For impact of information

technologies on space, see part 2.4.2 )

In this type of relations, besides 'speed’ character of information
technologies, there are other important characteristics of information
technologies such as a-)Interactivity: This characteristics make all
communication sides more effective and sensible. (Fathy, 1991:36) Also, it
maintains equality to both sides in communication. For example person who
use interactive television can choose his programmes freely. With this example
we can pass to another characteristic. b-) Information technologies are far
from mass use, they are due to satisfying of individual. (Fathy, 1991:36) With

this characteristics, information technology differs from classical communica-

35



tion and media types. Especially after 1980, mass communication devices like
television and radio programmes are deregulated and privatized and become
addresses to all groups in democracies. This condition reflects needs of post
mass production economy. Mass communication systems played important
role on regulating masses of people. On the other hand, information systems
transfer different images to different groups, thoughts (Toffler, 1984:88) c-)
Information technologies are asycrohonous; it means without distance
differences it becomes possible for many actors to interact with each other at
the same time. Videoconference is an example for this. With the help of this
situation, it becomes easy to take common decisions. d-) Information
technologies can serve various service to various groups: One of the most
important cause of the development of transnational companies after 1970's
is that they started to own their information networks. For Wiliams, the
intelligent network will facilitate the development of flexible production
processes, seen by many as key to American economic revival. (Wiliams,
1991:32) In order to compete in technological markets, one has to own its

network.

Besides these basic characteristics, the rapid development of
information technologies for 10-15 years plays important role on their
changing impacts on economic, social, cultural areas. For example, In 1970’s,
there were mainframes, between 1980-1985 dominant systems were
decentralised minicomputers that was linked to mainframes, by the end of
1980's a distributive structure emerged that every type of computer were
linked to various computer networks. (Cane, 1992:175) When computers
were linked to various networks, they get rid of local works and created an
advanced communication possibility at global level. Also, with developments in
computer technology, long distance communication costs are decreased, the
production and distribution of goods and services become very easy.
(Bilgisayar, 1986, No. 69:67) This condition was primary source of
globalisation effects.
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The relationship between computer technology development and
change of bureaucracies is another good example that shows how
technological developments effects structural changes. First computers in
1970's were supporting existing bureaucracies in business world and
governments. Their data systems were so hierarchical. In this respect, first
computers resembled bureaucracies. Micro computers changed this condition.
Micro computers distributed databases and processing power, but they were
not able to effect existing bureaucracies so much. Next step came with
hypermedia. Hypermedia gives user an endless flexibility with combining
databases and programmes. Now, it is far from achieving its basic atms, but it
ensures gathering, processing and supplying of information in numerous

ways. This condition has the potential to change bureaucracies.

Besides technological peculiarities, characteristics and number of
user groups of information technologies changed very much, In 1970’s only
professionals were dealing with computer works. All computer works were
complex and hard. Than, computers were widespread with advanced
hardware and software opportunities. Instead of very hard, expert computer
programmes, easy packet programmes were started to be used. In this
respect, especially from the mid 1980's computers started to be used widely
in business, industry, education and many other areas. (Bilgisayar, 1993, No.
143) Computing work becomes no more the work of professionals, it diffused
to whole soctlety. Common databases were started to be used. At first it was
only possible to communicate between resembling environments, but with
development of common communication protocols, it becomes possible to

communicate between all types of systems,

Another reason for wide use of information technologies is the
noticeable decrease of processing and communication costs. This
characteristic also makes information flows more efficient. Reduction in costs
is one of the important cause that raise information technology effects to

global level. In 1970's, only rich firms and countries were using information
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technologies, but with development of these technologies and because of the
decrease in costs, information technologies started to diffuse to developing
countries at international level and to small firms and public at national levels.
For example, once in France, videotext service had been only used by big
institutions. By 1991, French families use 65 % of total 7 million videotext in
the country. (Diindar, 1991:33)

Decreased costs of technology played an important role in this
situation. We can give many examples for decreasing costs that are related to
information technologies’' and their applications. For example, E-mail service
that was started In 1985 decreased costs in data communication as the rate
of 80 %. (Yasin, Green, 1991) For another example, the cost of 1 meters of
fibre cable was 17300 T1. (1993 prices) in 1978, but it decreased to 1060 TI.
(1993 prices) in 1990.(Katz, 1990:21) The decrease in computer hardware
costs is also noticeable. The cost of one average personal computer was
about 54.3 million Tl. (1993 prices) in 1985, but it reduced to 9 million Tl
(1993 prices) in 1994. Also in 1985, local area network cost per each user
was 60 million Tl (1993 prices) but, it decreased to 15 million Tl. (1993
prices) in 1989, (Bolter and Cannaughey, 1990:320)

Besides the changing characteristics of these technologies, and
reduction of costs; rapid development of infrastructures and growing
diversification in using of these technologies are the factors that prepare
revolutionary impacts of these technologies. Way of using these technologies is
changing. There are some examples that can be given on this subject. In the
beginning of 1980's CAD and CAM were simple design systems and simple
production tools, with developments in technology , their creative character
comes into existence, also these systems were started to be used in decision
making process. Technological innovations played important role in this type
of developments. For example, in 1987, it was very hard to link CAD
terminals to CAM terminals, (Forester, 1987:120) but in mid 1990's it became
very easy with software. Another important example is the development of
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telephone. In the beginning of 1980's , telephone was a simple
communication device and it had not developed much since 1920's. With the
help of c omputer integration, and digitalisation, telephone became a multt
functional telecommunication device forthe last 10 years. Again Hospital
information systems that are being used in many couniries was only a dream
in 1970's. (Bilgisayar, 1992, No. 138:57) We can give some other examples
as; the power of ordinary desktop computer is equal to the power of main
workstation of 1980. (Bilisim, 1993, No.37:70) Fibre optic cable infrastructure
between continents was criticised as a dream in 1978, but it was realised
only 5 years after, in 1983. (Bilgisayar, 1984, No. 34:68) These are all the
examples of how technology and its use developed and had a potential to
change all world.

With all these structural and cost related developments, also
concepts, ideas concerning information technologies developed and changed
very much. As to give an example in detail, in 1983 CAD CAM applications
were seen as automatic planning tools, but now they have been using as
competing and strategic tools. (Bilgisayar, 1992, No. 136:73) Like this
example, in 1983 it was thought that, use and application of information
technologles give certain results. (Pelton, 1983:54) But in recent years it was
understood that, there can be alternatives of these results. In 1960's
telecommunication was seen as an instrument for social and political reforms
but In 1980's it was seen as an instrument for development of international
trade and economic growth. (Dutton, Blumler, Kreamer, 1987:21) In 1950's, it
was expected that computer technologies will lead to decentralisation in
decision making process, but in 1984, Child argued just the opposite,
(Blackler, Brown, 1987:34) but also this was not the condition. In the
beginning of 1990's it is accepted that impacts of information technology on
decision making process differ according to the environmental conditions
As a result, we can say that all these comprehensive changes about
information technologies are the factors that creates their revolutionary

character.
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In order to understand dynamics of new technologies that creates
all structural changes; it will be useful to explain its use and benefits in
various fields. As an example, effective communication s a strictly necessary
condition for the sustained operation of all types of markets over time.
Information is implicit in all production and management activities within
firms and other organisations.( Monk, 1993, 14-21) The most important
benefit of information technologies on production is to decrease unit costs of
operations. Also, the abllity to communicate instantaneously can facilitate the
development process in 3 ways; by improving efficiency.the ratio of output to
cost effectiveness or quality of products and services such as education and
health care and equity or the distribution of benefits throughout the society.
(Hudson, 1990) Benefits of information technologies are mostly observed in
business relations. The most important benefits of these technologies in
business world can be listed as; to connect databases, to take all news at the
moment, to reach all academic information, teleshopping etc. If we take
academic activity, to reach a source using computer network, will be cheaper

and more easy than search and find that source.

When the communication benefits analysed closely, these results
can be gathered in terms of economic development: Use of
telecommunications to order supplies can reduce downtime of plants and
machinery. Also, coordination of logistics using telcom can eliminate wasted
trips and missed deliveries. (Hudson, 1990:187) In this respect other benefits
of telecommunication can be listed as, Indirect benefits: necessary
information about prices, decrease in inventory, just in time supply, decrease
in transportation cost, increasing locational flexibility, support on decision
making process. (Hudson, 1990:245) Value added benefits: potential to create
new products and services, increasing competing power of firms, to maintain
a dynamism among unexpected changes., decrease cost of operations.

(Wililams, 1991:88)

If we generalise the benefits of telecommunications above, we can
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give some benefits of information technologies on competition. These general
benefits can be listed as; efficient financial management, development of
products especially with CAD CAM systems, market research for identifying a
strategy and growing customer services due to direct connection with
consumers.(Bilgisayar, 1986, No. 61:47) Some other benefits of information
technologies that are not able to priced are: rapid distribution, more qualified
products, response to changing consumer needs. (Mody, Dahlman,

1992:1708)

Studies to determine benefits of information technologies are not so
much, but some of the concrete examples of economic benefits of information
technologies were listed at below. These examples are agreed by many
authorities:

- With using information processing and information networks, inventory of
General Electrics became processed 12 times faster than past. Also there is 5
% saving of paper. (Toffler, 1991)

- With using flexible manufacturing systems, it is observed that there is 20 %
decrease in inventory, 20% decrease in unused parts, 20 % decrease in
transportation costs, 10 % increase in indirect production performance.
(Smith, 1988)

- It is calculated that, with using CAD CAM applications, there is 6 to 10 times
of "time" saving. (Bilgisayar, 1992, No. 140:24)

- With using CAD CAM applications, to supply a good of 5 years average life,
without 6 months of delay, rises profits at the rate of 33 % in the market
which grows 20% annually and which prices decreases % 20 annually. (Ath,
1992:9)

- With CIM applications there is observed 25- 35 % of cost reductions
according to classical production techniques. (Bilgisayar, 1986, No. 68:81)

- With neighbourhood offices in Kawasaki, annual saving became 19.4 million
T1. (1993 prices) per each worker. {Newstead, 1989:268)

- In 1988 according to a study that was done in U.S.A., it was calculated that
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75 million gallon of oil can be saved for a year with reduction of transportation
due to teleworking activity. (Giinal¢in, 1989:127)

- The saving of videoconference between 300 kilometres is 44.2 million Tl
(1993 prices) at the unit of 360 hours/ person. (Bengt, 1989:253)

The impacts of information technologies are not limited with
economic factors. In the next parts the effects of information technologies on

various variables will be analysed in detail.

2.4. Several Effects of Information Technology

We showed that most effected factors that effected from
information technologies are economic relations, social relations and culture.
In this chapter, firstly, sectoral effects of these technologies will be analysed
than, their effects on spatial changes will be analysed. Space is the one of the
factor that effected much from information technologies. It becomes important
to determine effects of these technologies on space, because information

technologies may cancel many theoretical studies that is done on space.

2.4.1 Sectoral Effects

Information technology has the potential to effect almost all
economic sectors. Effects of information technologies on various sectors are
mostly related to employment, output and process. These effects differs from
sector to sector, but they are important on general structure of economy. A
table that is prepared from 4 different sources will give the effects of
information technologies on employment, output and processing variables of

all economic sectors. (See Table. 6 at pages between 43-46)
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From the table, the following results can be derived:
- The most effected sectors from Information technologies are service sectors;
especially commercial and financial sectors. Also, some industrial sectors are
effected from information technologies at increasing rates. Less effected
sector from these technologies is the agricultural sector.
-In industrial sectors, mostly CAD CAM and FMS are using as information
technology systems. In service sectors telecommunication services and
communication networks are widely used.
- The effect of information technologies are on processes rather than
products. )
- Information technologies have an impact on changing work skills as well as
they have an impact on number of employment. High skills become important
in all sectors. Also information technologies has an important role on
increasing productivities.
- Most important effects of information technologies on employment can be
observed in office work and labour intensive industries.
- The effects of information technology on processes are mostly observed in
banking, office work and labour intensive industries.
- In processes, we see application of automation and informatics applications.
- In industrial and service sectors, the rising quality of output is observed as

an effect of information technology on outputs.

Besides the results that derived from the table;information
technologies also has these kind of benefits on value added chain: business
decentralisation, market expansion, improved decision making, efficient
transport scheduling, cutting inventory costs, increase scope of management,
improved opportunities for training. (Willlams, 1991:27-28)

All the effects of information technologies on various sectors are
only some generalisations. Their effects differ according to development
levels, cultural values, technological development level etc. For effects of

information technologies on societies that has different level of developments;
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look at Table. 7 on pages between 65- 67. In this table it can be clearly seen
that effects of information technologies differ according to development levels

of different countries.

2.4.2 General Spatial Effects

One of the important impact of information technology can be seen
on spatial patterns in the world. The effects of these technologies on spatial
behaviours are so much. Effects of information technologies on space is a new
subject that debates on it began since the beginning of 1980's. There is no
agreement on certain effects on space, but all authorities and academicians
agreed that information technologies are playing the most important role on
changing spatial patterns, but also, it is not true to take information
technologies as only factors that effect spatial changes. Studies on these
subjects are continuing. Once, use of technology is diffused to all societies
and all groups in different societies, their certain effects on spatial changes
can be identified.

The role of information technologies on spatial changes and spatial
choices becomes very important. According to a survey that was done in
1990, telecommunication systems was declared as second important factor
for locational attraction by 506 firms in Europe. (Cornford, Gillespie,
1992:245) The important role of information technologies on spatial changes
increased as a result of these developments: Rapid diffusion of information
technology devices after 1970's, computerisation, growing use of robotics and
computer supporter equipment, development and diffusion of network
systems. (Johanson, 1987:57)Besides all these type of information
technology developments, some appropriate variables of these technologies
that effect spatial patterns are; a-)scale effect; a certain effect at
metropolitan level need not to be repeated in other spatial scales., b-) the

prior distribution of activities and resources, c-) the demand for information,
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d-) the organisational structure; multiplant corporations are more likely to
adopt telecommunication in order to accommodate locational dispersion. e-)

logistics. (Nijkamp, Salomon, 1988:97)

Effects of information technology on spatial patterns can be analys-
ed in three groups as global level, regional level, urban level. All these levels
are not taken as separately. They are all interconnected because, base of the
problem is to analyse the effects of information technologies on locational
preferences of firms and industries, despite these effects are analysing at

three different levels.

Before explaining the effects of information technologies on various
levels, it will be useful to explain some of general spatial effects of these
technologies that was argued by many academicians. In this respect, we will
prepare a base in order to explain effects on global, regional, urban levels.
Also, to analyse the role of information technologies on location models will
be useful to understand the subject well. But it has not to be forget that, all
debates and findings on effects of information technologies on spatial changes
are new and, they should be taken as theoretical, therefore their truth has to
be questioned for different cultures and different policies.

As a result of all debates on spatial effects of information
technologles , we can list the important ideas about the subject, whether they
are empirically proved or not.

- Improved communication and reduced transport costs releasing forces which
have led to increased geographical concentration and largeness of scale
(Tornqvist, 1987, pp:12)

- Improved information technologies favour center at the expense of periphery.
No of levels in hierarchies tends to diminish with increasing mobility.
{Tornqvist, 1987, 13)

- New technologies increase degree of freedom of locational choice (Funck,

Kowalski, 1988, 127)
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- Information technologies may have concentrating or deconcentrating impacts
with respect to physical distribution of activities in space. (Funck, Kowalski,
1988, 127)

- IT can potentially render industry and people more footloose by emphasising
the movement of information. (Mandaville, 1983)

- Most known spatial effects of new technologies is decentralisation of society.
This decentralisation concerns both non metropolitan development and
dispersion of population and activities within metropolitan areas. (Calhoun,
1987, pp:338)

- Despite the technical possibility for decentralisation of firms, we still observe
a strong centrality or multinodality tendency; at the levels of management and

decision making. (Nijkamp, Salomon, 1988 pp:102)

With increasing debates about spatial effects of information
technologies, famous location theories are now being questioned. Information
technologies advance more flexible locational decisions, because information
technologies change "friction of distance” concept that accepted as the basis
of locational theories. It is argued that friction of distance is decreasing by
developed telecommunication technologies. (Tornqvist, 1987:11) Also, location
theorems are argued from different aspects. For example, the points of
market and resource supply in Weberian model are to be changed to the
points of knowledge accumulation such as institutes and universities, R-D
investment centers as well as international nodal points as airports. (Orishimo,
1988:253) For another thought, nodal points of new communication
networks become the points of minimum risk. {Giaoutzi, Nijkamp, 1988:10)
Another example is given on Lowry model. The older spatial models like Lowry
model assume that, entrepreneur choose a location in respect of accessibility
and raw materials. Under such conditions, certain activities and groups of
population are settled at clearly defined locations. New activities due to IT no
longer fits to situation. They have indeed become footloose in respect of

supply and dispatch of some goods and services that are independent of
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characteristics of the location. Also, new locational factors becomes important
such as innovating activities. (Klaassen, 1987:254) In this respect, the

workplace decentralisation in Europe after 1983 can be evaluated as the

result of using information technologies.

Information technologies also effect basic theorems of urban
planning as well as Weber, Lowry models. For example, according to Central
Place Theory, there are hierarchical and symmetric relations between cities of
~ different hierarchies, but with telecommunication technologies and
globalisation these hierarchical structures lose their importance at some
degree, (Forsstrom, Lorentzon, 1991:103) because distance is losing its
importance. According to one thought; “there is no reason to believe that
changes in IT will upset the fundamental structure of spatial economy. Any
changes will be changes of degree. In particular, the spatial organisation of
the economy as a Central Place system will continue even tough the
distribution of economic activities within such a Central Place System will
change. These changes may even go so far as to eilminate lower layer in a
central place hierarchy. So far these effects have been most prominent in the
rural areas of the U.S.A. and Canada. Whether there is a world wide
tendency in this direction remains an open question.” (Beckman, 1988, 157)

After, determining the relations between information technology and
location models, it can be useful to determine effects of information
technologies on production- industrial spaces. In general, "the impact of IT on
new spatial pattern of the industry is two fold. Telcom technology increases
the spatial mobility of the industry and lowers the cost of transmission
between companies’ units On line information processing allows geographical
separation of activities without losing accessibility to the customers." {Castells,
1991) If we take the role of information technologies on production we can
observe historical developments like; according to ideas in beginning of
1980's dispersal of work is encouraged by information technology, whether it
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is to individual homes, branch offices, or plants in neighbourhood
communities. (Inose, Pierce, 1984:127) As time passed, these type of ideas
lost their character of certainity. With development of technology, its effects
on storing became clear. Electronic networks accelerated business relations,
and this situation increases pressures on just in time delivery. With
increasing computer use, flexibility in production and production for demand
concepts became popular. When all these developments combined with
advanced telecommunication services, decrease in number of big amounts of
dispatches observed, commodity endorsements accelerated. These type of
trends decreased active character of of wide area industries. (Toffler, 1991
) As an important point, it was claimed that, information technologies
supports spatial concentration as well as dispersion in flexible type of
productions. Especially, production and storage places located in a
dispersed pattern, on the other hand, decision and administration units of
firms concentrated in metropolitan centers in order to utilise information
technologies well. (Nijkamp, Salomon, 1988:99) Also flexible systems bring
assembly units and component producers close together despite flexible
systems lead to reduction In inventory. (Kaplinsky, 12989: 14) Here the
important point is that, decentralisation of production functions not only
depends on information technologies, but on other factors such as output

level, quality of manpower, wage rates, commuting costs etc. (Sasaki, 1990: 8)

Information technologies may have concentrating or
deconcentrating impacts with respect to physical distribution of activities in
space,with deconcentration tendency prevailing in all probability. Their effects
on future will depend on distribution in space of new communications
infrastructure.(Funck, Kowalski, 1988, 137) As the infrastructure becomes
widely accessible, substantial areas of production can transfer from
centralised and specialised buildings back into home; routine typing and
record keeping are obvious candidates creating back office phenomenon in
residential areas. Teleworking centers are designed to reduce the costs of

business location, transportation and time. Each involves a remote work
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center close to workers’ homes.(Fathy, 1991)

The last point is to analyse information technology- transportation
relations in order to understand spatial effects of these technologies well.
There are two type of relations between transportation and communication.
They can be even substitute or complement of each other. (Salomon, 1988:94)
Complementary principle is seem as more real for today. Theoretically,
substitution is possible but number of applications in practice are very few.
Teleconference is the most important application of this transportation
communication substitution, but when considering physiological factors, it is
not possible to use teleconference application totally instead of face to face
relations in these conditions. Also, the idea that information technologies offer
economy from transportation cost is not totally true, because it is observed
that transportation flows increased with increasing information flow (Salomon,
1988:95)

Despite all these ideas, as the environmental deterioration and
energy crisis remain as the big problems of world; it can be expected that in
future, information flows will have the potential to substitute for transportation
because, these technologies are the most sensible technologies for the whole
environment. Also information technologies ensure big amounts of energy
savings. According to an example, an automobile spends 1600 kwh energy for
400 kilometres of distance, on the other hand a viewphone spends about 40
kwh of energy for the same distance. (Harkness, 1982:230)

Most important point is that, cost of teleactivities is decreasing,
whereas the cost of infrastructure and application for commuting to work is

always increasing. There is two lines that intersects each other.(Tofller, 1991)
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Figure 6. Trade Off Between Transportation and Communication

Technologies

Some impacts of information technologies on traffic flow are: Slight
decrease of flows as a consequence of telework, decrease of flows of
commuter traffic as a result of local concentration tendencies, a decrease of
flows as a result of consumer use of information technologies, increased flows

in consequence of increasing leisure time activities. (Funck,
Kowalski, 1988:130)

The result of communication technology- transportation relations is
that, communication technologies are effective on space as transport
technologies. Competitive power that exists as a result of transportation
networks, is carried to a new plane with the help of information networks.
(Bilgen. 1991:383) Very remote places can be connected to a network with the

help of information technologies.

2.4.3 Global Spatial Effects

Global spatial effects of information technologies is closely related
with their role on production processes. For detailed information see part 2.2



Although, we can take spatial effects of information technologies on global
level, it is more true to take these effects as scale effect on global levels. But

some conclusions can be given on spatial effects of information technologies.

New technoldgies lead to internationalisation of capital. Number of
transnational firms increased especially after 1970 and they started to activate
in many countries. New information technologies used for acquiring necessary
information just in time. This condition played an important role on
globalisation and integration of world markets. (Pressmann, 1988:192) “ More
organisations started to depend upon flows and networks and less influenced
by soctal contexts associated with the places of their location. access to
networks become the basic condition for performance and success of

organisations” {Castells, 1991: 30)

Impacts of information technologies on production spaces can be
taken as global issue as well as a local issue, For example, according to Just
in Time logic, producers tend to choose location at the place which ultimate
assembly is taking place, and with using labour saving automation
applications, cheap labour points for production tend to lose their
importance. (Kaplinsky, 1989:13) This condition changes the academic
thought that claims the shift of manufacturing industry to less developed
countries, in the beginning of 1980's.

Another important spatial effect of information technologies on
global level is that, these technologies play very important role on changing
concepts of ‘region’ and ‘nation’. With globalisation efforts, regions are not
taken as locations only inside countries, even, ‘region’ is called as systems of
countries in world. In coming part. spatial effects of information technologies
on regional level will be analysed. I will use the concept of ‘region’ in its
classical meaning.
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2.4.4 Regional Effects

Concerning spatial impacts of information technologies on regions,
one of the important subject is to determine the role of these technologies on
regional development and regional balances. As a matter of fact, geographers
have usually focus more on the role of telecommunications on regional
development rather than its role on national international levels. (Stdhr, 1993)
In this part, the role of information technologies on regions will be analysed.

The most accepted argument about the subject is that, information
technology investments do not lead to regional economic development
themselves. Mostly, these technologies have the facilitative role, because
direct results of these technologies can not be calculated. Only presence of
information technologies enhance opportunities for pay off in other
investments (such as business development) Moreover, these technologies
raise life standarts and make distribution of public facilities more efficient.
Overall generalisation is “Information technologies (especially communication
technologies) are necessary , but not sufficient condition for economic
development” (Gillespie, 1987, Willlams, 1991) We can use this generalisation
also for regional development, (Gillespie, 1987:794) as information dimension
of all industries and services plays important role on changing socio economic
activities. In this respect, most effected factor becomes regions which
produce all industries and services, but, “ new information technologies are
unlikely to have a direct steering effect on regional development. On the
contrary, it will give us greater freedom of choice and wider geographical
scope for action . Information technologies open up new opportunities which
did not exist in the past. (Tormqvist, 1987:14) Information technologies are
mostly effective; to utilise information stock of region efficiently, to strengthen
relations with world and support exporting, to increase of competitive
advantage with new production technologies, to maintain economic integrity
between center and periphery.
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It is clear that, besides effects of information technologies and their
dynamics on development of regions, also they play important role on
changing dimensions on regional differentiation. A new criteria of “regional
information environments” was introduced. (Gillespie, 1987:232) The firms of
regions which have sufficient information technology infrastructure and
applications can able to get competittve advantage, because these regions offer
a big potential for develop. On the other hand, only to own these technologies
and technological infrastructure is not sufficient condition. Also, socio
economic conditions and orientation play important role on efficient and

productive use of these technologies.

The integrated factors that determine regional information
environment quality are; manpower quality and information stock of regions as
a praduct of education systems, case of information technology systems and
use of them in order to convert information stock to an advantage, variety of
information networks that connects regions with other parts of world.
(Gillespie, 1987:797) Beyond these, another important factor is the role of
regions in innovation period, that is to say, the new technology production
capability of region is one of the determinant of regional information

environment.

The regions who have weak information environments do not
complete their developments without external support. According to one
thought, employment and capital may become sufficient to get competitive
advantage, but in order to maintain internal dynamics for development, a
reglon must have a rich information environment. (Gillespie, 1987) Now all
regions are affected from new information technologies but it does not reflect
the reality to expect that information technologies give the same benefits to all
regions. The degree of benefit s related to socio economic potentials of
region. The difference is so obvious between developed and underdeveloped
countries. Effects of information technology are more clear in organised and

systematic societies. Even there are big differences between innovating
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regions and regions which has not able to produce these technologies.

Also other political factors plays important role on identifying
differentiation of regional effects of information technologies on various
regions. For example, to maintain regional equality and integration with
using technologies is not easy in the countries which telecommunication
services are privatized. Essentially, even in Europe it is accepted that without
a strong government intervention, the most advanced information technology
systems will not become available in peripheral regions at first. (Masser,
Swiden, Wegener, 1992:172) This interesting phrase explain something to us.
"Guaranteeing regional integrity in the face of telecommunication competition
is like trying to make water run uphill” (Abler, 1991:38)

One important benefit of information, especially communication
technologies is that peripheral regions can be directly linked to information
systems using telecommunication networks. When direct communication is
maintained between these areas, the importance of these regions increases
and development accelerates. (Nijkamp, Salomon, 1988:93) But this is not the -
condition for all societies, even there are strong ideal differences between
developed countries. German scientists claim that, information technologies do
not have potential for development of peripheral regions, and the gap
between central and peripheral regions will get wider. (Funck, Koblo,
Kowalski, 1988) According to these scientists; "new technology effects
locational behaviour. They increase the degree of freedom of locational choice,
at the same time they may widen the gap between core and periphery. Those
who will remain at the outside of the network will be poor. As a result of an
increase in the degree of complexity of operation may lead to a stronger
reliance on locations within the large agglomerations.” (Funck, Kowalski, 1988
) These scientists concluded these results after their studies in Germany. For
them, these technologies are used to integrate developed regions, so
peripheral regions had no chance to utilise information networks. (Funck,
Kowalski, 1988:133)
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Three results can be derived from all debates about regional development
effects of information technologies ; Firstly, adaptation capability of regions
to new technologies is one of the most important factor that will determine
future development potential of that region. { Orishimo, Nijkamp, 1988:5)
Second result is that, regional effects of information technologies are the
reality for whole societies in the world. Here, an important point is that, how
are these technologies used and how are they supported? Third result is that,
despite all economic social and cultural differences, information technologies,
their dynamics and production of these technologies play important role on

regional development process.

Besides the role of information technologies on regional
development and differentiation, these technologies contribute much to
develcpment of rural areas. With new information technologjes, rural areas are
directly linked to information networks. With the role of information
technologies on spatial rearrangement (see part 2.4.2) also rural areas have

new chances in new order.

Time and transport savings are obtained and increase in
productivity is observed due to use of information technologles. Studies shows
that benefit to cost ratios ranging from 1:5 to 1:100, because of improved
efficiency in managing rural enterprise, time savings and travel cost and time.
(Hudson, 1989:8) New opportunities are emerging for rural areas with
elimination of middle man, elimination of distance problems, and with direct
linkage to new networks. To maintain these conditions strong information
infrastructure and efficient applications should exist in rural areas. Naturally,
besides technological infrastructure and application, a suitable organisational
structure is needed to use information technologies efficiently. In this respect,
good organised local decentralised organisations are suggested. (Hudson,
1989:9) When these conditions are maintained, the positive results on rural

areas can be obtained by using new information technologies.
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Some of concrete examples about use and benefits of information
technologies on rural activities are listed below.
- control systems for conservation
- elimination of middle man
-market research information
-remote management of decentralised facilities.
- Full knowledge on prices
-Weather forecasting
- Grower processor, market transaction systems.
- automatic monitoring for natural resources
- operation for telemarketing
- improved opportunities for village administration
- less isolation for remote rural residents
- better emergency services
- increased ability of small towns to cooperate with one another.
- improved scheduling of transportation.
- more chance to promote and coordinate tourism
- more opportunity of small town revitalisation
- more alternatives for home information

(Williams, 1991)

All these effects and activities are the results of theoretical studies
upto now. Also some results of practical studies from developed countries
were explained. It has to be kept in mind that, all these effects differ
according to different socio economic structures. Number of rural applications
of information technologies in developing countries are very few. Besides; in
less developed countries rural applications of information technologies are not
much developed as in developed countries. Also less developed countries do
not give importance to the role of information technologies on rural

development. (Williams, 1991, Hudson, 1989)
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2.4.5 Urban Effects

One common idea about information technologies is that,
information technologies and their dynamics are metropolitan based facts.
(Moss, 1987, Nijkamp, Salomon, 1988, Colombo, 1991) Economic activities
are reliable and daily information systems and one can interact with these
systems at nodes of network. (Nijkamp, Salomon, 1988) The cities are the key
elements of these networks. Regular distribution of information becomes the
one of the important function of cities. Urban areas are called as information
intensive social entities, cities become a sort of communication center, a locus
for transfer and transformation activities. (Strover, 1988:127) Also, emergence
of new transnational urban hierarchies and information capitals with the help
of information technologies (Daniels, 1991:151) show us that information
technologies are urban- metropolitan based facts. It is obviously clear that,
such facilities like Teleport are feasible and necessary only in the largest,
most information intensive metropolitan locations. (Abler, 1991:43)

Despite the belief that the, origin of information technologies is
urban areas, there are those who beleive that, modern urban centre's role as
nodes in networks in national or international relations may be declining
however as, direct communication among peripheral areas become easier.
(Calhoun, 1986:340) According to studies held in Germany; distribution of
innovation activities which, are as a rule connected with information based
new technologies seems to favour the economically stronger highly developed
areas of large cities and their hinterlands as opposed to the lagging peripheral
regions and old areas. (Funck, Koblo,Kowalski, 1988:137 ) In spite of these
type of debates, an accepted reality 1s that; information based activities are
dominating today's metropols. { Hepworth, 1987:162) Metropolitan areas
become key nodes in international telecommunication networks and therefore,
they become foci for globalisation strategies for industrial and producer
service organisations. (Daniels, 1991:154) Advanced telecommunication

systems enabled citles to be increasingly competitive in global markets,
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through information technologies cities become more independent of local and
regional economies. (Willlams, 1991:164)

With development of information technologies, new wurban
develocpment phases introduced. Castells' s (1991) "informational city”, Lipman
(1988) and Fathy's (1991) "telecity”, Hepworth's (1987) "wired city” concepts
are some examples. Friedmann's (1986) "wired city" concept is percepted as

central points of international flows.

From urban systems perspective, information cities can be treated
as higher order nodes on a global computer network. (Hepworth, 1987:257)
Cityscapes are rapidly changing, to be the node of a network becomes
important in order to integrate to the global system. Networked cities are
emerging, networking structures become important as the new technical
infrastructure of urban systems. These networks become integrated systems
of electronic production and control systems. (Hepworth, 1987:258) Important
point is that, assumptions of linear commodity and human flows, scarcity of
production locations, and domination of political power over production and
market, are all faced with a changing situation. (Lake 1983, in Fathy,
1991:82) New information technologies do not take place instead of linear
flows in cities, but they raise some spatial relations to non linear network
dimension. Urban places take their places in the new non hierarchical system
that is called as "virtual network". (Fathy, 1991:82)

Beyond developments in urban systems, information technologies
have a big potential to determine future's metropolitan structure. In this
respect there are two kind of trends. One is dispersed city structure, other is
more concentrated city structure. Information technologies advance two of
them. At below, the information technology forces that support both locational
tendencies are given. (Pressman, 1989:357-359)

IT Forces Working Toward Dispersal Urban Patterm are;

- global manufacturing/international economic dependency,
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- specialised job skills needed with multiple skilled inhabitants emerging;

- influential human resources moving to high amenity areas areas on the
urban fringe,with jobs following these essential managerial groups,

-high technology based on corporations moving to suburban regions and
medium sized towns { telcom allows a lot of facilities now)

- electronic communication reduces need for spatial displacement.

and IT Forces Working toward Concentrated Urban Structure are;

- continuing need for personal face to face interaction despite the revolution in
electronic communication.

- electronic hardware will not be accessible to all economic classes.

- anti technology attitude

- reduction of urban sprawl and its resulting costs.

Urban effects of information technologies are not only concerning
urban systems or changing urban structures. If it is thought on local level,
image of cities are effected from new technologies. If basic physical elements
of cities are taken as paths, edges. nodes, districts, we see that these images
are not changing, but some details about them are emerging like satellite
dishes. Also intelligent buildings that are the determinants of information
technologies included to these images. Like intelligent buildings, also Teleport
that are regulating information flows was established in some big metrobolitan
areas of developed countries. (See Appendix -A)

The source of the alteration in urban physical structure is
changing functions of city. (Fathy, 1991:76) The effect of information
technologies on accessibility and urban land uses are the source of the
effects of information technologies on city image. Information technologies
have the potential for removing locational dependency for workplaces,
increase accessibility on existing transport networks and they lead to diffusion
of city borders. Related to all these effects, basic collective image of cities are
on the way to change. This change is considered as weakness between urban

activities and spaces. (Fathy, 1991:80)
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All above debates are theoretical issues. Academic studies about
urban effects of information technologies are held for only 10-15 years. The
reason is that, advanced information technology infrastructure and
applications did not diffused to masses of people yet. Also connection of
various information systems is a very new effort in world. After diffusion of
information technologies to all public and after determination of common

standarts, the effects of information technologies on urban systems and

urban spaces can be measured accurately. It is important to remind that, only
technologies, themselves are not the only cause of changing pattéms of urban
systems and spaces. Supporting policies, supporting organisational structure

for new type of relations are important factors as technologies.

Are all effects of information technologies on various factors same
in all societies or not? In the next part, we will examine international

differences concerning all issues of information technologies.

2.5. Information Technology For Whom ?

One important consideration about information technologies is that,
are infrastructure, application and effects of information technologies a
worldwide issue or are they under the dominance of few developed countries,
In this part, countries will be compared according to production of technology,
transfer, use of technology and differentiation of their basic effects. We will
try to clarify information technology issues according to different development

level of countries.

All studies about this subject showed that, the basic producer and
extensive user of information technologies are developed countries ( All
bibliography ) At the table No. 7 at the pages 65-67, there are some basic
findings on different applications of information technologies on different

sectors in different countries. Countries in the table is categorised as indust-
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rialised countries such as Japan, UK., U1.S.A., Sweden, France, Germany,
newly industrialising countries such as South Korea, Tatwan, Singapore, and

developing countries such as Tirkiye, India, Argentina, Brazil.

As 1t is easily observed from table that, developed countries own
the most advanced Information technology infrastructure and applications. The
diversified use of of information technologies 13 not much developed in
developing countries because of some adoption problems. If we examine,
information technology diary in appendix A one can clearly observe that,
information technologies and their applications are all originated from
advanced countries such as Japan, 1L.S.A., France. These type of countries
are the leaders in production of information technologies, and they have an
advanced information Infrastructure and also more advanced information
technology applications have been using In these developed countries. For
example, R-D activities are  important indicator that show superior role of

developed countries concerning information technologies. (Sce Table No.8)

Table 8: World R-D Distribution: {133 Countries)

Researcher (%) Expenditure(%)
Europa 23.8 30.68
America 20.43 36.13
Asia
Africa 0.9 0.5
Developed (34) 93.9 97.4
Dependent (99) 6.10 2.6

Source: Saner, 1993: 78

It can be observed from table that developed countries play
important role on innovation periods. So high technology production takes

place in these countries as they are innovating countries.

Second example that shows big gap between developed world and

others concerning information technologies and Information activitics is the
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distribution of databases all over the world. According to a study that was
done in 1991, the distribution of 6261 databases in whole world was like this;
America 71 %, Europa: 24 %, Asia: 1 %, Far East: 3 %, and others: 1 %.
(Bilgisayar, 1993, No.145:69) If we take the diffusion and intensity of use of
these technologies, naturally we observe dominance of developed countries.
We can give some other examples about this subject; by 1989, 75 % of all
telephone lines exist in 9 richest countries. According to another example,
1000 people own the average of 650 radio and 447 TV in developed countries,
however in less developed countries these averages become 142 radio and 36

TV per 1000 person. (Ilamelink, 1990:260)

According to these examples, it can be suspected that, use and
effects of information technologies belong only to developed countries, but this
is not the case. For 10-15 years these technologies developed so much that,
all countries and societies of the world met with at least simple applications
of these technologies, and their all socio economic structures affected more
or less from these technologies. Developing countries import and accept these
technologies as they have no capability to produce these technologies. There
is no convincing argument or model that places development of information
technology in order of priorities in developmental needs. There is a tendency
to generalise the problems and situations of countries according to their
diversity. (Mowlana, 1986:14) In coming parts I will use this type of
generalisations because use and effects of information technologies differ in
each country. Generally, countries differ from each other by these faclors; a-)
political administrative traditions, b-) institutional arrangements and public
policies, c¢-} environmental resources and constraints relevant to
communication industries, d-) communications culture, elite and public
beliefs, attitudes, values and habits concerning communications, e-} the
lessons learned through past developments and experiments in
communications. {Dutton, Blumler, Kreamer, 1987:474) Because of these type
of differences, we can not take all societies one by one, so generalisations will

give basic idea about differentiation of countries.
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In order to analyse differcutfation of information technology issues
in various countries, it can be true to classify countries as technology
producers and technology non-producers.Technology producers are developed
and newly industrialising countries and technology non producers are

classified as developing and less developed countries.

If we take technology producers or advanced countries, basic
organisational, spatial, social effects of information technologies are seen
widely in these type of countries. The most important characteristics of
technology producer countries are the high innovation and R-D capacity, as
we talked about before. Government's role is very important in technology
production. Government shares in R-D expenditures are very high in these
countries. For example in Japan 50 % , in U.S.A. 21 %, in European
Community, 40 % of R-D expenditures are paid by governments. (lsik,
1990:44)

Besides the production of these technologies; these countries
recognise the importance of these technologies in the new information era. In
Europa, the emphasis of government policies has shifted towards supporting
the introduction and efflcient use of information technology applications.
(Gassman, 1991:1024) Policy makers give very much importance to dynamics
of information technologies. In most of developed countries Telecommuni-
cation and information infrastructures are seen as basic investments for the
information soclety of future and they are designed in order to serve most
remote regions. This shows importance of information technology concept in

developed world.

Also in developed countries, the studies about effects of
information technologies on society, space, economy etc.. had been increasing
since the beginning of 1980's. Debates about information technologies and
their effects become the most popular subject in academic life. Institutions of

United Nations have various research programmes on this subject, many
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information technology foundations were established. All these efforts show

the growing importance of this subject.

With grasp the importance of these technologies, an important
manner is to determine legal arrangements and laws about information
technology use and application issues. For example data preservation laws
have been applicated since 1980 in developed countries like France, U.K.
Other activity area about this subject is standardisation. The need for
standardisation increases as networks and automation systems spread in
these countries. Standardisation efforts are so important for development
and diffusion of information technology and information activities. When
network quality increases with standardisation in developed countries, also
economic value of information increases (Toffler, 1991:32) In this respect,

these countries can be the members of information era.

Despite the developments in various aspects of information
technologies, there are also some important problems in technology producer
countries. Transformation perjod into information age leads to many problems
in developed countries. The new created jobs (See appendix. B) do not totally
complete their developments and do not start to serve for whole societies.
Besides, the mentality of information era is not understood by all parts of
societies. Also, all effects do not diffused to the whole parts of societies.
Because of these reasons, there are some problems about information
technology in developed countries. Unemployment problems, increasing gap
between people and different parts of society, racism are some important

problems that these countries confront in transformation to information age.

If we examine technology non producer or developing countries,
we see that information technology devices, especially computers, satellites
are seen as tools for accelerating development of these countries. This

situation is a recent phenemenon of about 8- 10 years. Developing countries
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import and use these technologies either consciously or not. Exploiting these
technologies by technology non producer developing countries causes both

advantages and disadvantages. (Kaplan, 1991:5)

Various activities can be integrated by the help of these
technologies. Multinationals play important role on this integration as they
become to invest in developing countries as the power mechanisms of capital.
On the other hand, there is a danger of revolving national sovereignty concept
into the hands of transnationals. Also, if organisational frame is not organised
well, there is a danger of mass unemployment in developing countries. (Perez,
1985:452) With good organisational design, it is possible to achieve high
productivity levels on the basis of a small market for one product or
combination of them. In this respect, insufficient size of markets problem can
be solved in developing countries. (Perez, 1985:456) Also, if chosen well,
industrial application of information technologies accelerate development
efforts in these countries. (Inose, Pierce, 1984) On the other hand, saving in
labour due to automation decreases the advantage of countries who use labour
intensive technologies in production. (Weinberg, 1990:14) This situation leads
to increased gap between technology producer developed countries and

technology non producer developing countries.

If we take, less developed countries, we see that, only big urban
centres meet with information technologies. If these countries can not able to
guarantee the diffusion of these technologies all over the country, it is
accepted that balanced population growth and economic development will be
impossible to maintain and economic, political, social conditions will be worse.
(Patwardhan, 1985:275)

First of all, there is information scarcity problem in less developed
countries. They can not be able to produce information, because it
necessitates big amounts of capital that these countries can not afford.

(Ansah, 1986: 208) Besides, there are a lot of obstacles for information
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technology applications. Some of these obstacles are lack of infrastructure,
lack of software services, weak management systems, wrong understandings
about technology etc.. (Mody, Dahlman, 1992:1717) There are also some local
problems and priority problems caused by using flexibility of technologics in
established and traditional patterns of economic activity in less developed
countries. Skill shortage, energy/raw materials conservation are some

examples. (Bessant, Cole, 1985:66)

As a result; despite information technology use and effects are
intensive in developed countries, these technologies and their dynamics are
for the whole world. With information technology use and applications, the
gap between developed and less developed countries always increasing. This
information gap between societies and even between individuals; is accepted
as one of the basic differentiation variable of humankind. (Janelle, 1991:79)
Rate of process differs in various countries. even there are some less
developed societies that not effected from technologies and structural
changes. This leads to increasing global imbalances and globalisation concept
becomes only true for developed countries. With true policies in developing
countries, it is possible to catch up information age but there are some
adaptation and organisational problems about information age. (Erkan,
1993:74)

“The success or failure of information technology in societies
depends on attitudes of people who design it, work with it, live with it and
consume it. These technologies can not be evaluated without the social
context which it takes part in. We need to know the specific type of
technology we are dealing with and the social system that surrounds it.”
(Remp, 1987:207)

What is the position of Tiirkiye concerning all these developments.
We will try to give an answer to this question in the next chapter.
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CHAPTER I
INFORMATION TECHNOLOGY CONCEPT AND TURKIYE

After evaluating several effects of information technology on various
factors, general trends and evolutions; we can start to interpret the position
and characteristics of information technologies in Tiirkiye. Before we talk
about various effects of information technology in Tiirkiye; we have to
determine the degree of complexity and intensity of use of these technologies
in Tirkiye. Complexity includes both information technology infrastructure,
organisational use and legal issues. Another important point is to determine
the production of information technology and innovation, R-D activities that
supports information technologies in Tirkiye. After determination of all these
issues; we can able to clarify Tiirkiye's position towards information

technologies and its dynamics.

I gave all evolutions about information technology issues in Tiirkiye
at appendix C. In this historical outline, all evolutions are given with
necessary explanations. All evolutions take part in its related sub title.
Subtitles in the Appendix .C is like;

- Information Technology and Networking Infrastructure - National
- International
- Systems Development - Broadcasting
- Telecommunication Systems
- Data Communication Systems
- Database Activities
- Networking Activities - National
- International
- Information Technology Applications - Retailing Wholesaling Applications
- Industrial Applications
- Education and Health Sector Appl.
- Media Applications
- Banking and Finance Sector Appl.



- Automation Applications
- Construction-Transportation Appl.
- Information System Applications
- Other Service Applications
- Production Issues
- Institutional Issues - Important Project Agreements
- Legal Issues
- New Institutions, Establishments
- Education and R-D Issues

In the light of these developments, there are 4 main subjects about
information technologies that has to be explained in Tiirkiye. First subject is
the development of information technology infrastructure and information
technology applications. Second subject is to analyse production of these
technologies and to determine the level of R-D activities in Tiarkiye. Thirdly
we will explain institutional and legal dimensions of information technology
use and informatics in Tiirkiye. The last subject is to determine the mentality
in Tuarkiye and position of existing bureaucracy and society towards
information technologies and information age. This last point will be given in
conclusion point. The explanations on mentality and opinions towards
information technologies can not be driven directly from this part, but
different dimensions of information technologies and evolution of these

technologies in Tirkiye can give us some clues about this subject.

3.1. Development of Information Technology Infrastructure and

Applications in Tarkiye.

As parallel to developments in whole world, all issues concerning
information technologies developed very much in Tirkiye in the last 10-12
years. Especially, the development of information technology infrastructure
is so attractive. These infrastructural developments include communication
technology and computerisation. As we see in part 2.1., information

technologies consist of developments in these two ficlds. If we take develop-
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ments in communication technologics since 1983, we see that approximately,
0.86 % of national GNP was spent on telecommunication infrastructure at
every year., Even, in 1987, 1.3 % of GNP was spent to teleccommunication
infrastructure and this value is accepted as a world record. (PTT Faaliyet
Raporu- 1987) Besides the high amount of  investments in
telecommunications field, the increase in computer use is also important.
With the beginning of personal computer era in the world, computer use
increased in Tirkiye as parallel to the world. Number of computers ( game-
type computers excluded) in 1993 is 100 times more than number of
computers that was used in 1984. (Bilgisayar, 1993, No.147:88) By the
beginning of 1994, approximately 600000 computers are in use and there
are about 3.5- 4 million computer users. Increase in number of computers is

given in Figure.7
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400000 -

300000 -

200000 -
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Figure 7. Development in Number of Computers in Tirkiye.
No social or economic indicator increased like the increases

observed in computer usage In Tiukiye in this period. The value of computer

hardware was about 17 trilion TI. (1993 prices) by 1990, and value of
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computer software was about 4.6 trillion Tl (1993 prices) in the same year. If
we define that total value of computer hardware and software was only about
3.6 trillion T1. (1993 prices) in 1985, we can understand the level of
development in computer field. Nevertheless with the last economic crisis, the
most affected sector is said to be as computer sector but it is hoped that this

crisis in computer sector is temporary.

The last 10 years was the period that information- communication
infrastructure developed very much and information networks diffused to all
over country. The national information infrastructure is strengthened with
newest cable technologies, satellite systems and digital radio-link networks.
A lot of new information technology systems and newest infrastructural
developments took place in our country, as parallel to the developed
countries. For example digitalisation efforts that started in 1980 in Europe
was started 4 years after in Tiirkiye. Newest packet switching data
communication systems started in 1987 in Europe and in 1989 in Turkiye.
Digital mobile telephone system was put in service in 1993 in world and it
was puf in service in 1994 in Tirkiye. Wide band ISDN system in Tiirkiye is
planned to be put in use at the same time or 1-2 years later than developed
countries. Despite these examples, the use and application of some
technologies were delayed in Turkiye according to other countries. For
example, first ATM was used in 1979 in U.K. but it was used in Tiirkiye in
1988. VSAT (Very Small Aperture Terminal) satellite network systems was
first used in 1983 in Japan, but it is planned to use this system in 1994 in
Tiurkiye. Also SBS (Satellite Business Systems) application was first held in
U.S.A. in 1980, but it is planned to use this systems in 1994. The reason of
these delays are mostly due to the lack of organisational design as well as
technological insufficiencies. But this time lag is not so disadvantageous
because at any time there are new innovations. Also the certain effects of
these technologies will be understood in a few years time, so this time- lag
concerning some technological infrastructure and applications do not create

disadvantageous position for Turkiye.
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We can give some striking examples for rapid development of
information technology infrastructure in Tiirkiye. In 1984, a fibre network was
started to be laid down in Tiirkiye and in 10 years time, approximately 21000
kilometres of fibre optic network Is established. Fibre optic development can

be observed in Figure.8.

30000
|
g 20000 -
1)
E 10000
0— l L j v l
1982 1984 198G 1988 1990 1992 1994

Figure 8. Fibre Optic Cable Development in Tiirkiye.

By the beginning of 1994, all exchange connections in metropolitan
areas iIs flbre optic. The studies to establish the digital radio-link system was
started at the same pertod with flbre optic efforts. By the beginning of 1094,
there is 40000 kilometres of radio-link network in Tiirkiye. After the efforts
that started in 1983, now 40 % of this network is digital. The radio link

system development can be observed in Figurc.9 in the next page
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Figure 9. Radio Link Development in Tiirkiye

The map of the fibre and radio- link network of Tiirkiye is given
in the next page (Sce Fig.10) As parallel to infrastructural works, digitalisation
efforts started at 1984 and by the beginning of 1994, 55 % of total telephone
lines becomes digital. At present the project of transformation of all telephone
lines to fibre optic is still continuing. (Goziim, 1990:3) With developments in
infrastructure, Turkish transmission network was so much strengthened. By
the beginning of 1994, the capacity of Turkish transmission network is about
3.5 million channels. At the same moment 3.5 milllon conversations can be
made through Turkish telephone system. The ratio of this number to total
lines is about 28 %. This number is above the accepted standard of the ratio
of 20 %. This condition is so important that shows us the attractive

development of information technology infrastructure in Tarkiye for 10 years.

As parallel to developments in infrastructure, development of
information technology systems and services are also noticeable. The
development of information technology infrastructure supported the

information technology systems and Information technology use. By the
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beginning of 1993, there was 25 telecommunication services such as paging,
mobile telephone, videoconference, Telebilgl in Tirkiye. If it is compared with
Europe, the number of these services can be found as very insignificant, but
when it is compared with 8 years ago, we can observe the significant
development in Tarkiye. For example although the paging and analog mobile
telephone services started at 1986, by the beginning of 1994, paging service
is given in 40 province center and in 65 county center. Also analog mobile
telephone service is given in 45 % of the whole country. Graphs about

evolution of paging and mobile telephone systems are given at Figure.11-12.
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Figure 11. Paging Line Development in Tirkiye
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Figure 12. Analogue Mobile Telephione Line Development in Tiirkiye
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Besides the development in telecommunications ficld; also data
communication services developed very much in Tirkiye. For example, the
packet switching service of 65500 byte/second was put in service in Turkiye
at the same time with the world. By the beginning of 1994, there is about
22170 dircct data communication lines in Tarkiye. Evolution of data

communication lines is given in Figure. 13.
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Figure 13. Developinent of Data Communication Lines in Tirkiye

Especially, developments in data communication play important role
on integration of Tiirkiye with the waorld. In addition to telecommunication and
data communication facilities, there are also developments in broadcasting. In
the year of 1986 there was one tclevision channel in Tiirkiye, but by the
beginning of 1994, there are 13 countrywide and 45 local television channels.
By 1994, TRT programmes reach to 95 % of all population.

Progress in information technology in Tirkiye is not only taking place




in communication field. Also, the various applications of information
technologies can be observed. Most known applications are CAD/CAM
applications in industry, informatics services in health sector, computer aided
education in education sector. In order to know detailed historical
developments of these applications see Appendix C, on pages 197-205. We
can give some values in order to determine the ultimate condition of these
applications in Tirkiye. If we consider industrial application, we see that the
market of CAD/CAM is worth about 575 billion TI. (1993 prices) by 1994.
This value was about 12.3 bilion T1. (1993 prices) in 1985. This example
can show us the attractive development in CAD/CAM applications. Now, it is
known that all telecommunication industry use CAD/CAM applications. Also,
CAD/CAM applications are using in automotive sector, electronic industry,
glass industry and in construction and architecture fields. Also nearly 35 % of

big textile producers use CAD/CAM applications. {Boratav, 1991:128)

Beyond industrial applications, also there are important
developments in financial and other applications of information technologies.
First ATM {(Automated Teller Machine) was put in service in 1986, and there is
about 3800 ATM all over the country, also by 1993 number of ATM cards
were reached to 100 million. It is estimated that newest applications of
Electronics funds transfer (EFT), Point of sale terminals will be put in service
by the end of 1994. In education sector, we see that, by 1994, computer
aided education (CAE) is applied in 385 schools with 20000 computers. This
values are very small when compared with developed countries like U.S.A.
and U.K. as they applied CAE in 80 % of their primary and secondary schools
by 1990. On the other hand Tirkiye is in advanced position than other
developing countries concerning CAE. (Akarsu, 1989:84) In any case, various
information technology applications in Tiirkiye are not much developed as in
advanced countries. Also there are no applications like telehealth, information
city, advanced distance learning exist in Tiirkiye as U.S.A. or Japan. There
are a lot of of problems in front of advanced information technology

applications in Tirkiye. It is expected that, with national satellite system,
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some advanced information technology systems like International Business
services (IBS), Satellite Business Systems (SBS) will be able to operate in
Tirkiye.

All these infrastructural and systems development cause
development in national networking activities and database production. We
can easily say that database and networking activities as advanced information
technology applications played very important role for starting information age
in the last 10 years. Network activities developed in 7 or 8 years and
database activities developed only in 3 or 4 years in Turkiye very much, but
these activities in Tiirkiye are not developed as much as they developed in
advanced countries. In Tiirkiye there are about 15 wide databases that belong
to SSI, SPO, Yargitay, Banta, Borta, YOK, Bilkent, METU, National library, TSI
etc. For detailed information see Appendix C on pages 189-197. With parallel
to infrastructural developments, networking studies was started in 1985 and
continued upto now. By 1994, There are various communication networks
that links different parts of public or private institutions. On the other hand,
there is no national comprehensive network that links different institutions
and firms to each other like in developed countries. But studies on this
subject are continuing. With Turkish national satellite system, and with the
help of standardisation efforts, it is estimated that in 2 or 3 years time a
national comprehensive network will be established.( Bilisim, 1993 ) (For
detailed information about national networking activities, see Appendix. C, on
pages 191-194.

Development of information technology infrastructures and systems
cause increase in use of these technologies. At first only user of new services
in telecommunications, and computers were business world and academic
environments but information technology use started to diffuse to all parts of
society in Tiirkiye for especially 5 years. The graphs that show the increase
of telephone density, cable TV subscribers, facsimile device subscribers,
paging subscribers, mobile telephone subscribers can help us to understand
that situation.
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Figure 15. Cable TV Subscriber Development in Turkiye
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In order to determine the condition of information technology use in
business world, we can use PTT's survey in 1991. (PTT ARGE, No. 3:42-45)
This survey includes 43 % of firms, banks, social institutions in 19 provinces
which has the greatest contribution to Gross Domestic Product. (GDP) If we
generalise this survey, we can find these results;
~ We estimate that 22.2 % of 10747 firms are using computer communication.
This rate increases to 34 % considering big firms.
- A Local Area Network (LAN) exists in 42 % of all firms, this rate increases to
60 % considering big firms.
- There is office automation application in 31 % of all firms and institutions.
- Nearly all banks, financial institutions, and security organisations use
computer communication and LAN facilities.
- There is facsimile device in 83 % of all firms and institutions.
- There is mobile telephone in 40 % of all firms and institutions.
- 54 % of all firms and institutions want to operate ISDN systems.
Besides development in use of telecommunication services, also there is a
great increase in computer use. In 1983, the number of computer users
varied between 5000-10000 and they were all professionals or
semiprofessionals, but with development of personal computers, computer
use diffused to all areas and all parts of society. As we mentioned before, by
1994, it is estimated that there is about 3.5-4 milllon of computer users in
Tiirkiye. Also using rate of mass media is increasing. By 1994 it is estimated
that 85-90 % of all households have a television set at their homes. (Cereci,
1992:85) There is increase in other applications of information technology
such that, number of credit cards in use are about 975400. From all these
values, we can derive that, the use of information technologies are on the way
of diffusion to all parts of society. These are all the consequences of efforts for
information technology infrastructure The diffusion of some application of
information technologies is the important point for adopting the information

age.

Besides the several information technology developments in national
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field, also Tiirkiye developed its international information relations very much.
Tiirkiye connected to a various global communication networks. Even Tirkiye
became the terminal point of some of these networks. Also Tirkiye became
the shareholder of many networks that do not pass through our country.
With connection to various international networks, efficient use of
international information systems is achieved and it becomes possible to reach
and use international databanks. (For detailed international networking
activities, see Appendix C, pages 182-184, 194-197.) The fibre optic systems
that pass through Tirkiye and the fibre optic systems that Tiirkiye is the
shareholder can be observed in Figure.20 and Figure.21 on pages 90 and 91.

Tiirkiye also developed its satellite systems besides fibre
networks. Tiirkiye is the sharcholder of Intelsat and Eutelsat satellite systems
and still utilises them. Tirkiye will launch its own satellite Tiirksat I-B in
August 1994, In this respect Tiirkiye will own its domestic satellite system
and able to develop national and international information technology

facilities. The activation area of Tiirksat I-B can be seen in Figure.22.

With the help of all these fibre and satellite facilities, Tirkiye
have the potential to be a communication centre and by this way, Tiirkiye

will use all advantages that comes from its strategic geopolitic location.

Parallel to all these developments, Tirkiye increased its
international communication capacity very much. By the beginning of 1994,
Turkiye has automatic telex communication with 202 countries, automatic
telephone communication with 184 countries. Also, there is newest packet
switching data communication with 74 countries. Also by 1994, all city and
town centers are open for direct international subscriber dialling.

With development of international information technology

infrastructure, Tiirkiye was linked to various international academic and

financial networks between 1986 and 1993. The most famous networks
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are BITNET (North American Academic Network) and EARN (European
Academic Research network) that Tirkiye was linked in 1986 and 1987.
Tiirkiye linked to INTERNET (International Network) in 1992. (For detailed
information, see appendix C, pages 195-197.) The distribution of nodes of
EARN in Europe and Tiirkiye, and distribution of nodes of INTERNET in
Tirkiye can be observed at Figures. 23.24,25.

For efficient exploitation of information technologies production
capability is important factor as well as infrastructure and application of
these technologies. In coming part, we will analyse the production issues of

information technology in Tirkiye.

3.2. Information Technology Production in Tuarkiye

The reason for explaining production issue in Tiirkiye comes from
the importance of this subject. It's importance arises due to two situation. One
is, self sufficiency in technological field is very important in information era.
It is accepted by many authorities that, countries who do not produce its own
technology will be disadvantageous according to technology producer
countries. Second important point is that, these industries take the place of
classical manufacturing industrial production in whole world. In other words,
the production of information technologies becomes the new dynamics of
industry that supports economic system. Because of these reasons, it
becomes compulsory to explain production process of information technologies
in Tiirkiye in order to understand the position of these technologies in
Tirkiye.

The production of information technologies in Tiirkiye is the
combination of electronics industry and computer assembly industry.
Electronics industry consists of telecommunication equipments production,

component production and consumer electronics production. Consumer
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electronics sector is also added to information technology production. Because
it includes radio and TV production as they are important mass
communication devices. For the detailed historical development of information

technology production in Tiurkiye, see Appendix C, on pages 206-209.

When explaining production conditions of information technologies
in Tiirkiye, it will be useful to take software side of information technology
production as well as hardware.(Machines, devices) Because, software
guarantees the efficient operation of hardware. For example, a communication
software is the main cause for operation of digital telephone exchange. Also
importance of software products are increasing when compared to hardware
products. Today, 80 % of informatics products depend on software. (Telciler,
1993:76) Firstly, we will examine hardware side of information technology
production than we will deal with software production in Tiirkiye.

If we take hardware production in Tirkiye, we see that especially
telecommunlcatlbns equipment production is sufficient to meet the national
demand. As an example, 80 % of telecommunication network elements are
produced by firms in Tirkiye. (PTT ARGE, 1992, No. 5:27) It is important to
explain that this production become possible with technology transfer or
technology of multinational firms. Tirkiye is not able to produce its own
advanced technology. Also there are other problems of Turkiye in hardware
production. Developed countries owe their advanced positions to production
of industrial electronics, also newly industrialising countries owe their rapid
development to component and industrial electronics production. On the other
hand, there is an opposite condition in Tiirkiye. Leading role in electronics
sector is given to consumer electronics industry. (EMO, 1992, No. 396:97)
but newly industrialising countries passed this phase in early 1980's. In
this respect the difference between Tiirkiye and other countries can be

observed in the Table. 9.



Table 9: Structure of Elecironics Industry in Different Countries
in 1990

Consumer Electronics (%) Industrial Electronics (%) Components

Tarkiye(*) 67 26 7

LJapan 17.8 50.8 31.6
US.A. 2.7 76.3 20.9
France 4.4 78.3 17.2
S. Korea 35 21.5 43.4
Taiwan 18 39.1 42.9
§ingapc\re 16.5 47.8 35

(*) : 1992 value

Sources: EMO, 1992, no: 386 :100, DPT 1993 Programi

This structural characteristics of electronics industry may not be
scen as a problem, but it is clear that Tarkiye is behind other developed
and developing countrics in respect of electronics production. This is accepted
as a disadvantage because in order to catch up information age at the same
time with olher couuntries, we have to be able to compete with developed

world in production of information technologics and we have to produce our

own technology.

Another problem of information technology production in Tiirkiye is
that; telecommunications industry in Tuarkiye works only for domestic
markets, with compulsions of Turkish PTT. Between 1990-1993 domestic
consumption is 80-85 % of total production. On the other hand domestic
market is taken as a sccurity mechanism towards violent competition

conditions. (3.1zmir iktisat Kongresi, Elektronik Caliyma Grubu, 1992)

The cause of all these negations is the absence of related
institutional mechanisms and insufficiency of related production and
supporting policics. (Ibid) The most important policy deficiencies can be
observed in R-D  area and in ability to produce techinology. For example, in

1992 t{otal R-D expenses in Tarkiye was aboul 0.6 % of total GNP, while in
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the same year R-D expense of IBM firm was about 15 % of Turkish
GNP.{Meydan, 1993, 8 August)

Despite all these negations, there  observed important
developments in Turkish electronics industry. The value of electronic
production was 7 trillion T1. (1993 prices) in 1986. This value increased at an
annual rate of 11 % and raised to 23 trillion Tl1. (1993 prices) in 1992. Also
there are important improvements in our electronics export. In 1986, the
export of electronics equipment was only 1.1 % of total exports. This ratio
raised to 4.3 % in 1992 (ESID Report, SPO 1993 Programme) as its peak
point upto now,

We can give also some concrete examples especially for
development of telecommunications industry. After 1980 with government
supports firms like Aselsan, Nectag, Teletag were established. These firms
played important role on development of telecommunications industry in
Tiirkiye. Although, Netag and Teletag were privatized at some degree in the
mid of 1980's, they continued their importance role on information technology
production in Turkiye. The most important characteristics of these firms are
their significant roles on domestic technology production and their intensive R-
D efforts in Turkish information technology production. Also exporting of
information technologies become possible with these firms. Between 1980-82
the yearly average value of telecommunication equipment export is about 16
billion Tl (1993 prices) After establishment of these firms this value always
increased, between 1990-1992 the yearly average value of telecommunication
equipment export becomes 2.19 trillion Tl. (1993 prices) Also, these firms
play important role on evolution of information technology infrastructure in
Tiirkiye. For example sales of these 3 firms in 1992 is worth about 7.5 trillion
TL (1993 prices) These firms produce about 60 % of total telecommunications
equipment in Tiirkiye. (Teletag, Netas, Aselsan Faaliyet Raporlan) The R-D
expenses of these three firms was about 482 billion Tl (1993 prices) in 1992
as this value is 10 % of total R-D expenses in Tirkiye. About 30-40 % of the
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products of these firms are designed by themselves. Despite all the useful
characteristics of these firms, after 1988, Tiirkiye was not able to protect its
own firms. For example Netag was oppressed with political support which was
maintained by multinationals. Whereas, in whole world these type of firms
are the most protected firms. (EMO, 1992, 386:32 )

When we consider software production, first of all it is important to
emphasise that there is a great logical difference between hardware and
software products. The basic factor of software industry is the human mind.
When we take software production in Tirkiye, it is observed that Tiirkiye is at
the beginning of the road, but there are also significant developments in
software production. For example there was only 14 software firms in 1984,
the number of these firms reached to 75 in 1992. Also number of software
products in the market was reached to 300 from 60 between the years of
1986 and 1992. (Bilgisayar, 1992, No. 136:39) It is explained that in 1993,
Tuarkiye has the software export capacity worth of 115 bilion Tl. (1993
prices), but it is calculated that, possible software export capacity can reach
up to 11.5 trillion Tl. (1993 prices) (Milliyet, 1993, 28 August) The existing
value is very low according to this calculated value. It is clear that Turkish
potential for software production is not used efficiently, because there are a
lot of problems towards software production in Tiirkiye. One of the big
problems of software industry in Tirkiye is the weakness of software
protection legislations. (Boratav,1991:91) We can understand this from the
situation that, piracy rate is about 90 % in foreign software and 30 % in
domestic software. (EMO, 1992, No. 387:162) Also authorities do not know
how to support software industry. (Toreci, 1992:236) Also, lack of
standardisation is one of the negative factor for the sector. Despite all these
negative factors, Tiirkiye's condition is hopeful concerning the human and
educational factors that are important for development of software industry.
(EMO, 1992, 387:156) But Tiirkilye has no significant advantage in software
industry, because there is lack of education personnel and equipment.

(Hokkac:, 1988:210)
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Information technology production in Tirkiye developed as parallel
to developments in world, as information technology production increased as 8
times between 1984 and 1992. With developments in production, we observe
a significant increase in use of these technologies especially after early of
1980's in Turkiye. (For detailed information see appendix. C) On the other
hand, Tiirkiye is dependent on other countries concerning computer hardware
and value added telecommunication network as videoconference equipment
etc, But this condition is not like as it was in early 1970's. It is expected that,
Turkish information technology industiry will produce its own advanced

technology in near future.

In information age, development concept is directly related with
production of new technologies. Most important issue for countries become to
produce their own technologies. The countries who can not produce these
technologies have to be under dominance of developed countries and they
have to be the markets of technology producer countries. Who can produce its
own hardware and software becomes advantageous in information age. The
lack of R-D activities is the big obstacle to produce domestic technology in
Tirkiye. If organisational structure is well established and necessary
importance is given to education and if necessary precautions are taken for
development of R-D activities, than information technologies in Turkiye will
have the big potential to develop in future. Also Tiirkiye will have the chance
to produce its own technology. This condition is very important in order to be

successful in information age.

3.3. Institutional and Legal Aspects of Information Technologies
in Tarkiye

Institutional and legal studies started just after introduction of
these technologies in Turkiye. The complexity and degree of institutional and
legal aspects show the tmportance of information technologies in various
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societies. If the institutional and legal aspects of information technologies are
examined, {see appendix C, pages 209-213) it can be understood that Turkiye
covered a very long distance. Turkish Informatics Society (TBD- Tiirkiye
Bilisim Dernegi) works, TUBITAK works, National Information Technology
commission works and works of State Planning Organisation (DPT- Devlet
Planlama Tegkilati) are some examples for institutional arrangements of
information technologies. Especially after 1990, some concepts as CAD/CAM,

automation, information production take place in government programmes.

If we compare all institutional and legal aspects of information
technologles in Tirkiye with developed countries, we see that developments
in Tirkiye is insufficient according to the institutional and legal aspects in
developed countries. There are a lot of problems concerning this subject.
First of all,it is said that, there is a lack of coordination in informatics sector.
Also legal issues are so insufficient as compared with developed countries.
Another important problem is the lack of standardisation activities about
information technologies in our country. Tiirkiye can not contribute very much
to standardisation efforts in world. This deficiency is very critical for us
because, the new phase of information era constitutes of overall

standardisation of all information technology services and applications.

International informatics standarts are started to be used in
Tirkiye, but they are not at the sufficient level. On the other hand, there is no
national standard for information conservation, (3. izmir Iktisat Kongresi,
1992) but there are some efforts for establishing international standarts in
Tuarkiye. (For detailed information, see appendix C, page 210) Economic crisis
and other economic and social factors are some difficulties among these
efforts.

As a result, institutional and legal aspects of information
technologies in Tiurkiye did not develop much as information technology
infrastructure and applications. In this respect, the use of these technologies

in Tiirkiye can not be productive as developed countries. They do not aim for
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the purpose but usually, these technologies are said to be used for show

off.(Erkan, 1993)

3.4. Position of Turkiye in World Concerning Various Dimensions

of Information Technologies.

Up to now, we see that some aspects of information technologies
such as, infrastructure, applications, systems and use of these technologies
developed very much in Tiirkiye. On the other hand, these developments also
take place in other countries since the early 1980's. In this respect, to take all
information technology developments in Tiirkiye out of the world can mislead
all of the thoughts about this subject. It will be more appropriate to take
information technology development in Tiirkiye within international

conjuncture.

We can compare some elements such as technology development
level, the situation of R-D activities,services provided, use of technology,
technology production, technology infrastructure between Tirkiye and other
countries. The comparison of Tiuirkiye and 16 countries include these
variables. Countries from all development levels except rich Arabian countries
are included in comparison. The comparison table is given at pages 104-105.
(See Table. 10)

We can derive some results from this table such as;

- The quality of information technology infrastructure in Tuarkiye is very high
as developed countries. On the other hand, all other countries exceed
Tiirkiye considering technology production.

- The adoption period of new technologies takes more time than developed
countries. Technology non-producer character of Tiirkiye plays important role
here. But sometimes this time lag becomes an advantage, because
technologies are always renovating. For example narrow band ISDN

application that U.S.A. and Europe was started in 1987-1988 becomes out of
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fashion when Wideband ISDN is innovated. Tirkiye has the advantage of use
directly wideband ISDN application without any effort to convert older
technologies.

- In Tarklye, expenditure on technology per person is more than other
developing countries, but it is less than developed countries.

- Tarkiye has the smallest R-D expenditure. Tiirkiye exceed only populated
developing countries concerning brainware {skilled human power) This
condition is closely related with lack of education, because number of
graduates from technology related schools are the least in Tiirkiye. The
quality of education is another question mark. With parallel to all these
developments, Tiirkiye are not successful in scientific studies.

- The expenses on information technologies and R-D efforts are directly
related with GNP's of various countries. If we compare the ratio of these type
of expenses to GNP, than surprisingly we see that Turkiye exceed all of these
countries.

- The use of information technology is highly advanced in Tirkiye, according
to the populated developing countries and old socialist block countries. On the
other hand prices of information technology in Tirkiye are higher than other
countries when we consider ability to pay. This condition is an obstacle for
diffusion of these technologies to all parts of society.

- Despite, the infrastructural developments in Tirkiye, only 30 % of total
manpower is employed in service sector. Only this condition show the
underdeveloped character of Tiirkiye, because this value reaches to 50 % in
other rapidly developing countries. This is one of the big deficiency of Turkiye

towards the new information age.

After determining these substantial differences between Tiirkiye
and other countries, an important point is to know mentality of different
countries towards these technologies and information age. Opinions and
evaluations differ in every country towards these concepts. Differentiation of
effects of information technologies in different countries are due to different

organisational structures, different policies, cultural differences, attitude
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differences etc. So it is important to compare Turklye with other developed
countries concerning cultural differences, structural differences and attitudes
about technology and information age. This comparison will help us to
understand existing situation and to guess about future potential of Tiirkiye

towards information age.

We will compare Tiirkiye with other 5 developed countries
according to these criteria; meaning of communication, the role of government,
administrative and regulatory policies, the meaning of information
technologies, production of information technologies, infrastructure of
information technologies, technological policy priorities, international
dependency. If we compare Tiirkiye with 5 developed countries according to
these criteria, we can derive the Table. 11, on pages 108-109.

As observed from table, there are sharp differences between
Tirkiye and other developed countries. Even their attitudes, aims about
information technology are different from each other. This mean two things.
Firstly, meaning of information technology, the way of exploiting these tech-
nologies and attitudes for information age have not to be same in all
countries. Secondly, as a result of this condition, we can infer that effects of
these technologies differ in every country according to political, social,
economic background of that country. We will analyse effects of information
technology in Tiirkiye in the light of the effects that we explained. There can
be similarities or differences from the effects that we explained theoretically in
part 2.4. In next part, effects of information technologies in Tirkiye will be
handled.
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3.5. Effects of Information Technologies in Tiirkiye

Despite all the debates on necessity and characteristics of
information technologies, all experiences of Tiirkiye 1is the first stage for
perceiving information technology effects at developed countries' level. There
are some distress to explain information technology effects in Turkiye. This
situation is originated from two causes. Firstly, in whole world and also in
Tiirkiye, there is a discomfort in measuring various effects of these
technologies. The number of modelling studies on this subject is very few and
they are accepted as valid for only the countries they take place. Of course
this condition is more true for spatial effects. Besides, another reality is that
information technologies did not complete their development even in
advanced countries. Technological innovations and diffusion of technology to
all parts of society is still continuing. This condition are also valid for our
country. Turkiye developed its existing telecommunication and other
information systems very much since 1983, but Tiirkiye is newly establishing
the advanced information technology systems such as IBS (International
Business Systems), VSAT (Very Small Aperture Terminal), digital mobile
telephone that can able to have intensive effects on various factors like
business relations, daily lives, education etc.. Also industrial applications of
information technologies are not so developed like advanced countries. A lot of
information technology applications are newly developing and they are newly
diffusing to all parts of society. All these factors create difficulties towards

analysis of information technologies in Tirkiye.

In this part, we will analyse the general known effects of
information technologies that we talked about in part 2.4 for Tirkiye. In order
to support explanations, sometimes I will give usage and distributional
characteristics of information technologies In Tuarkiye. I will start from
economic effects. Economic effects will be taken on both international and
national levels. Than social effects of these technologies in Tiirkiye will be

explained. At last, spatial effects will be explained. Regional and local areas
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will be the focal points while exnmining spatial effects. There is one point
that has to be kept in mind that; all effects that we concern are not caused
only from direct use of technologies. These has to be taken as results of all
dynamics and policies behind the use of information technologies in an

information age.

3.5.1 Economic Effects

Besides various factors, with development of communication
technologies in Tiirkiye, the most noticeable change is the altered position of
Tirkiye concerning international comparative advantage. Tirkiye become
more advantageous in international markets with the help of its developed
information technology infrastructure. The competition and business benefits
of information technologies show themselves in the case of Turkiye. According
to Geray's search, with development in telecommunication infrastructure, a
lIot of international firms and news agency carried their head offices from
Athens to Istanbul and Tiirkiye became the telecommunication centre of
Central Asia, Middle East and Balkans. (Geray, H., 1993:27) It is a reality
that by 1994 Tiirkiye has the most advanced Information technology
infrastructure in these regions.

The establishment of Turkish bank offices in foreign countries
occurred just after the development efforts for information technology
infrastructure and applications in Tarkiye. In this respect, international
business and financial relations accelerated. Starting from this period, the
prestige of Turkish financial institutions increased very much in international
field. Also development of information technologies in Tiirkiye is one of the
factors that plays role on increasing amounts of foreign capital that enters
Tirkiye. In 1981, foreign capital that was entered Turkiye was about 325
million dollars. This value increased 32 % annually and reached to 7.4 billion
dollar in 1992. By 1991, 85 % of the biggest 33 firms in Tiirkiye are global
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monopolies. (Ozkul, 1992) We can not say that this condition is so positive
because in Western countries the market share of monopolies are about 25 %,
whereas in our country, this ratio is about 60 %. We only say that
information technologics played important role on development of

transnational companies in Tiarkiye.

Omne important and interesting point is that, as we explained
before Tiirkiye gain some degree of comparative advantage using advanced
telecommunication infrastructure and applications, but on the other hand
Tiirkiye is losing all these advantages due to insufficient use of industrial
information technology applications. Turkish industry is very far to use
information technologies such as CAD/CAM/CIM and flexible manufacturing
systems. The industrial applications of information technology only seriously
used in electronic and automotive sector and generally, the user of these
technologies are the firms who had big amounts of capital. Medium and small
firms can not afford to use these technologies. (For detailed information see
appendix C, page 198.) In generally, the incentives given to firms and
encouragement of firms for development of technologies is not sufficient.
Also some of the firms of sectors who can able to follow new innovations
prefer machine, hardware technology to information and organisational

technology as it Is the easiest way of technological choice. (Eser, 1993:45)

Countries like Tiirkiye are going to lose the cost advantage of labour
intensive industries, because information technologies made possible to
produce these type of commodities like textile, with capital intensive hardware
technologies. This situation forces Tirkiye to struggle for continuing its old
advantages, as well as Turkiye has to create new advantages for itself
concerning products of high technology. (Kazgan, 1993:220) In this respect,
the most intensive user of information technologies is innovation based
electronics industry. Electronics industry has the biggest potential to
contribute Turkish economy in future. We observed that military electronics

industry and telecommunication industiry in Tiirkiye started to compete in
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international markets for the last 10 years. (see appendix C, also see part
(2.2) Besides electronics industry, the automotive sector who started to use
information technologies began to develop and began to compete in
international markets. For example, in 1994, a totally Turkish made bus was

chosen as second qualified vehicle in Europe. (Milliyet 17 Nisan 1994)

Some contributions of information technologies to national econo-
mies can be calculated directly. Cost reduction impact of information
technologies on agriculture and on some of industrial sectors are examples
for this situation. For example with using computer controlled distance
frrigation system, yearly 430 million Tl. (1993 prices) of saving is maintained.
(see appendix. C, page 205) Also according to a calculated benefit in industrial
production with using CAD/CAM systems in Aselsan, 3 times of time saving
is maintained. This saving is reflected itself to 6-9 % decrease in costs.
(Aselsan, 1992, No.6:12)

Also there are some effects of information technologies that can not
be calculated directly. For example information technologies have big effect on
development of business relations. We see that banking sector did not much
developed until 1985, but after introduction of modern computer and
communication technologies in this sector., it is observed that sector
developed very much and new horizons opened in front of banking sector in
Tirkiye. (Bllgisayar, 1985, No.57:20) These technologies make possible the
existence of bank offices at foreign countries. In this respect Turkish finance
sector become effective on whole economy and Turkish banks started to give

qualified and modern services to their clients.

Other sector that has the potential to develop with the help of
information technologies is the tourism sector. When both international and
national tourism videotext networks will be given in service in 1994, (See
appendix. C, page 189) Than it is expected that, there will be increase in

reservations and reservation interruptions will be ended. (Ipek Yolu Dergisi,
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1993, No. 2) In this respect, touri=m sector will get rid of illegal middle man
and income of tourism will increase and of course, Turkish economy will

benefit from this condition.

Another dimension of information technology effects on national
economy reflects itself in increasing number of firms in some of the service
sectors and increase in number of employment in these service sectors. For
example by 1987, there was only 20 insurance agency in Tiirkiye, but number
of insurance agencies increased to 36 in 1993. Again number of banks
increased from 32 to 61 between 1987 and 1993. There are also some
sectors that their developments are directly related to development of
information technologies. For example there was only 28 advertisement
agency in 1987, this number increased to 177 in 1993.Number of information

processing centers increased from 40 to 177 between 1987 and 1993.

As a characteristics of an information economy, we observe an
increase in number of people employed in information based services as well
as increase in number of service firms. Depending on Porat's (1977),
Hepworth's (1987} and Castells' (1991) information employment definitions,
(see appendix B) these jobs can be evaluated as information related jobs in
Turkiye: - physicists, chemists and related workers, - architects, engineers
and related technicians, - statisticians, mathematicians, system analysts
and related technicians, - economists, - financial counsellors and accountants,
- jurists, - teachers, - authors, journalists and related writers, - clerical
supervisors, - government executive officials, - stenographers, typists and
card and tape punching machine operators, - bookkeepers, cashiers and
related workers, - computing machine operators, - transport and
communication supervisors, - mail distribution clerks, - telephone and
telegraph operators, - managers, - insurance, real estate, securities and
business services salesman and auctioneers, - production supervisors and
general foreman, - wood preparation workers and paper makers, - electrical
fitters and related electrical and electronics workers, - broadcasting station

and sound equipment operators and cinema projectionists.

114



The number of workforce in above information related jobs
increased more than increase of employment in other jobs in the last 20
years. The ratio of information based employment to total employment was
6.2 % in 1970. This number increased by 2.4 points and become 8.6 % in
1990. Between 1970 and 1990, total employment increased by the rate of
2.6 % annually, however information based employment increased 4.3 %
annually in this period. This increase accelerated between 1985 and 1990.
This is the period which information technology investments increased to the
top level upto now. Between 1985 and 1990, the increasing rate of total
employment was 1.6 % annually, however, the increasing rate of information
related employment was 5.5 % annually between 1985-1990. In developed
countries, the ratio of information employment to total employment differs
between 20% and 40 %. Compared with these countries it can be thought
that Turkiye can not reach to the levels of these countries in any time. It can
be true, because no other country has the overemployment rate in
agricultural sector like in Tirkiye. On the other, hand it is true that service
employment rate in Tirkiye increases as parallel to developed world.

If we examine distribution of information jobs in Tiirkiye, increase
in information employment can be observed best in metropolitan areas. As
we explained before, the reason is that information technologies and
applications are totally metropolitan originated facts. Also, all type of
information technology facilities can be found best in metropolitan areas rather
than other human settlements. By 1990, information employment in 3 big
metropolitan areas; Ankara, Istanbul and Izmir is about 32.8 % of total
information employment in Tirkiye. On the other hand, total employment in
these 3 metropols is only about 15.8 % of total employment in Tirkiye. The
historical development of information employment in these metropolitan areas
is also attractive. In 1970 the ratio of information employment in Ankara,
fstanbul, izmir to total employment in these 3 metropolitans is about 9.3 %.
This value increased to 17.8 % in 1990. The annual increase rate of
information employment in Ankara between 1970-1990 was 4.1 % while the
annual increasing rate of total employment was only 1.06 %. Example of
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Istanbul is more interesting. The annual increase rate of information
employment in istanbul between 1970-1990 was 5.23 % while the annual

increasing rate of total employment was 1.62 %.

Two results can be drive from all these calculations. Firstly, parallel
to development of information technology activities, there are significant
increases in information service firms and information employment. Second
point is that, information technologies are originated from metropolitan areas

in Turkiye as it is the case in all other countries.
3.5.2 Social Effects

There are various benefits of information technologies in social life.
These benefits also exist in our country as other developed countries. These
benefits in social life consist of various facilities in our daily lives, and social
relationships. ATM's (Automated Teller Machine), office automation activities,
computerised persecution of registration and computerised invoicing are some
examples for these facilities. (For detailed information of development of these
facilities in Turkiye, see Appendix. C, on pages 197-205) Also, with
developing advanced information technologies, speed and quality factors
become the most essential factors in both business relations and social
relations.

Besides these facilities, it is argued that , Turkish society is more
effected from mass media than advanced applications of information
technology. (Sahin, 1993:35) Also another important argument point is that,
Turkish society is one of the society that effected very much from mass
media. It is argued that Turkish mass media is degenerated very much, and
this condition effects society in a bad manner. The foreign authors claim that
advanced technologies lead to alienation in their societies. In our society
instead of advanced information technologies, television is the main source of
alienation in society. This condition is not only the matter of our country, also
in some developed countries negative effects of television on public life is

widely accepted. As in other developing and developed countries, television is
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one of the important factor of mass culture. There are a lot of social, political,
physiological effects of television on society. In Turkish society, mostly the
dark side of these effects are been observed. Some authors argue that
television is used only for entertaintment in Tiirkiye. (Cereci, 1992:26)
Besides the effects of television on Turkish society, the condition of alienation

is not exist due to use of advanced information technologies in Tiirkiye.

3.5.3 Regional Spatial Effects

We will analyse spatial effects of information technologies in
regional and local levels in Tirkiye. In this respect, first of all, the most
important thing is to determine spatial distribution of information technology
infrastructure and applications. After that, it will be more easy to explain
regional and local spatial effects of information technologies.

In Turkiye, information technology infrastructure and applications
are concentrated mostly in developed regions. This condition can be obser-
ved from the map of information technology infrastructure etc. in page 80. If
we compare various criteria, such as telephone densities, ownership of
advanced technological devices, distribution of technology infrastructure, we
observe that nearly all information technology issues in Tiirkiye belong to
metropolitan areas. The trend in world also says that information technologies
are originated from metropolitan areas. (See part 2.4.5) But as time passed,
developed countries started to use these technologies in smaller settlements
as a tool to support development of that areas. For example, especially in
U.S.A. and Canada, it is observed that use of information technologies in rural
areas increased considerably, technological investments into these areas
accelerated. (Forester, 1987) In developed countries there is not much
difference between the value of telephone densities in metropols and other
settlements and rural areas, in Tirkiye, the condition is not like that.
Telephone density in our country was about 18 % in 1993, this value
becomes 35 % in three big metropols in the same year. On the other hand,
telephone density in medium size cities (100000- 300000) is about 15 %, and
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in rural areas telephone density becomes only 6 or 8 % . As it observed from
example there is so much difference between metropols and other
settlements concemning the information technologies. This is the condition of
developed countries in early 1980's, but they have efforts on decreasing
information gap between their metropols and other regions. In our country,
metropolitan originated character of information technologles are always

increasing by information technology investments in big metropolitan areas.

Concerning all types of information applications and services, 6
metropolitan areas in Tiirkiye (Ankara. Adana, Antalya, Bursa, Istanbul, izmir)
get the biggest shares that are unproportionate to their social and economic
position in Tiirkiye. some of the values will be so interesting. By 1990, the
ratio of population of these 6 metropols to whole population was about 31.3
%. By 1986, the share of GDP'S of these 6 metropols in total GDP was about
36.9 %. On the other hand by 1992, 76. 1 % of total data lines, 93.2 % of
total paging lines, 93.2 % of total mobile telephone llnes and 41.3 % of total
telephone lines in Tiirkiye take place within the borders of these 6 metropols.
‘Also by 1993, 81.6 % of total computer sales took‘ place in related
metrobols, it is not to be surprising that, 88.2 % of total éomputer firms are
in these 6 metropols these distributions can be observed from flgures below.
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Figure 26. Population Distribution in Tirkiye- 1990
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Figure 27. GDP Distribution in Tiirkive- 1986
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Figure 28. Data Line Distribution in Turkiye- 1992
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Figure 29. Paging Line Distribution in Turkiye- 1992
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It is clear that, the concept of information technologies belong to
metropolitan regions in Tirkiye. This is not very unusual condition, because
it is most feasible to serve metropolitan areas with existing technologies even
in developed countries. Meanwhile with developing satellite systems and
especially with the help of Turkish national satellite system, it will be feasible
to distribute information technology infrastructure and services to all type of
settlements and to remote regions in Tiirkiye. This will be possible in one
year and effects on these areas can be observed in 4 or 5 years time. Buft,
now in Tirkiye, all conditions about information technologies favour
metropolitan areas, so it is true to expect that spatial effects of information

technologies can be observed fully in mefropolitan regions.

The direct effects of information technologies on regional
development levels can not be measured. This is a reality for the whole world.
It is accepted that information technologies have some kind of important
impacts on regional development, but there are no much quantitative model to
measure information technology effects on region as it is the condition for
transportation technologies. Only, the information technology industries are
taken as new development dynamics for the regions that they take place. Also
the existence of information technology infrastructure and applications creates
a new dimension for regional differentiation. This differentiation is explained
as information- rich and information poor by academicians. (See part 2.4.4) If
we examine information technology distribution according to this view, we can
estimate that with using the existing information technologies in Tiirkiye,
regional gap will be increase. Because, besides the uneven distribution of
these technologies, innovation centers take place in information rich regions
which, information facilities and information technology applications are

intensive.
Also, the important factor of increasing gap between information

rich and information poor regions is that; firms tend to locate in information

rich regions which have all information technology possibilities besides all
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other attractive factors. Existence of tclecommunication and other informatics
possibilities become the newest and one of the important factors for locational
decisions. As we identify the big metropols and important touristic centers as
the most information rich regions in Tiirkiye, increasing investment gap
between these regions and other parts of Tirkiye is not unusual. For example
distribution of 313 foreign capital firms in 1990 was like this: Istanbul: 184,
Ankara: 27, Izmir: 15, Bursa: 10, Adana: 10, Antalya and Mugla :16, and
Hatay :3 as at the distant centre at the east part of Tiirkiye.

As we understand from this example, if necessary precautions are
not taken, than information technologies have the potential for increasing
regional imbalances. But at the perfod of diffusion of technology, usually
there is nothing to do except observing increasing imbalances. This was the
condition for Europe at 1980's. Use and infrastructure of technology was
concentrated in most developed regions at the cost of serious regional
imbalances. (Hepworth, 1987, Funck, Koblo, Kowalski, 1988, Giaoutzi, 1988
) This is still a problem for Europe, but there are serfous academic research
and bureaucratic efforts to solve this problem. This condition is also valid for
Tiirkiye in 1990's. Of course, this condition is a little bit related with demand
for these technologies. There is very important point concerning this
argument. It is accepted that information technologies need so much capital,
so technology investments in less developed regions will not be feasible, but
according to a one view, if important economic activities are encouraged in
less developed regions, it is said that, also information technologies will be
developed at that regions, than existence of information technologies will
support more economic development etc. Occurrence of this viclous circle is
still a popular argument in academic world that deals with relations between

information technologies and regional development.
The role of information technologies on regional development is

also closely related with geographic location of countries. If countries have

broad land and have violent and rough land surface, than regional benefits of
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information technologies can not be acquired easily. In this respect, Tiirkiye is

at advantageous position than some other developing countries such as Brazil

and India. With developing satellite technologies , this condition may not be
valid in a few years time.

We know that information technologies created new dynamics for
locational choice of firms. (See part 2.4.2,) There is no study that was done in
Tirkiye to indicate the role of information technology (especially the use of
telecommunication) on location choice of firms. Than we confront with
another question. What are the locational preferences of information
technology producer firms. Related to this subject Only, after 1980, we see
that telecommunication indusiries were established mostly in metropolitan
areas like Ankara and Istanbul. Here, we can infer an important condition.
Especially, the information technology industries or in other words, technology
related industries tend to locate where information technology infrastructure
and applications are available. This type of locations are also called as
innovating regions. They have not only various information technology
possibilities but also, have the qualified manpower and research facilities like
universities. So we can conclude that, the factors that effect locational
preference of technological industries are the existence of information
technology possiblilities, existence of research possibilities and existence of

qualified manpower.

In this respect, especially after 1987, efforts to establish
technopark accelerated. With efforts of TUBITAK, Defence industry and
some industrial institutions, there are studies to establish technoparks in
Ankara, Gebze, Istanbul and izmir. Even, in order to maintain infrastructural
needs of these technoparks an additional investment directory was put in
SPO'S 1990 investment programme. (DPT, Nisan 1994:60) Technoparks can
be resembled to Organised Industrial Estates. These technoparks are treated
as innovation centers and their environment will become the information

center with the help of these innovation centers. That is to say, these
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technoparks will become the new growth poles in information age instead of
industrial zones in industrial era. In this respect, it has to be expected that
such regions as Ankara, istanbul, Gebze, [zmir will be the development

centers of Tiirkiye in information age.

3.5.4 Rural Effects

In order to explain rural effects of information technologies in
Turkiye, we have to know the distribution of these technologies in rural areas
in Tirkiye. The information technology facilities in Turkish rural areas are
seem to be insufficient when compared with rural areas in developed
countries. Basic telecommunication services were given in Central, Eastern
and Southeastern Anatolia, but advanced services that has direct impact on

value added do not exist in less developed regions of Tiirkiye.

Even, the distribution of basic telecommunication services in rural
areas is not balanced. By 1991, average telephone density in rural areas were:
calculated as 10- 14 % and average subscriber density was calculated as 6
%. The highest densities are found in rural areas of Marmara and Ege reglons.
Also the rural areas in these regions are beyond considering the use of
existing capacity. Rural areas in the provinces listed at below use the existing
capacity very efficiently, so in the future they could adopt advanced
applications of information technologies and will have the potential for rural
development in information age. These provinces are; Eskigehir, Balikesir,
Bursa, Canakkale and Afyon.

If we overlook the regional rural differentiation, for a moment 96 %
of total villages have telephone service. In 45 % of total villages, telephone
services delivered even to homes. The most benefit of these type of
telecommunication activities in rural areas is the improved integration of rural

areas with urban areas. Besides, the life standarts are raising in Turkish
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rural areas by using modern telecommunication facilities. Advanced
information systems that supports rural development do not established in
Turkiye yet. With our national satellite system, value added information
technology services like IBS, SBS can be given in every rural area of Tiirkiye.
By this way effect of information technologies on Turkish rural areas will be
more clear. If this systems will established well, than the effects of these
systems on rural areas of developed world that we explained at page 60 will
be also possible for Turkish rural areas. Here important point is that, new
services and technologics must not increase the gap between different rural

areas of Turkiye.

3.5.5 Urban Effects

In general urban effects of information technologies can be
classified into two parts. First is the effects of information technologies on
changing patterns of settlement system, and second one is changes in
physical structures of individual cities. To measure the first effect is not
possible even in developed countries, but studies on this subject are still
continuing. In Tirkiye, there is no study that was done on this subject, even
the last settlement hierarchy study of Tirkiye was done in 1979. After
intensive use of information technologies and balanced diffusion of these
technologies to every region with the help of newest technological
opportunities, it is sure that, a new hierarchical study tells us different
results. (For impacts of information technology on settlement systems, see
page 2.4.5) Considering the spatial effects of information technologies on city
structure, there are lot of findings such as differentiation of city image,
differentiated transportation behaviours etc. Also there are some signs that

show the existence of these effects on Turkish cities.

We can observe urban spatial effects best in metropolitan areas in
Tirkiye. We observe the existence of some buildings in Ankara and
Istanbul, as can be classified as intelligent buildings like in developed

countries. Sabanci Center, Ak Center, Medya Plaza are some examples for
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these type of buildings. These buildings have advanced LAN systems and they
have every type of communication with outside. These buildings also have
videoconference opportunities. Generally, these type of buildings take place in
city center of metropols. Headquarters of firms usually take place in these
buildings.

Second urban spatial impact of information technologies is their role
on establishment of huge shopping centers in city centers. Application of
information technologies make possible the operation of huge shopping
centers. EFT/ POS (Electronics Funds Transfer, Point of Sale) and barcod
applications play important role on increasing number Qf such shopping
centers. With the help of these information technologies, it is possible to sale
directly from storehouses. Thus the advanced commercial information
technology applications in Tiirkiye is done by big shopping centers. Migros,

Metromarket, Begendik are some examples for these shopping centers.

Related to two effects at above, another effect of information
technologies on urban areas is that, information technologies play role on
increasing commercial activities and commercial centers in cities. As in
developed countries, also in our country, number of commercial centers are

increasing rapidly with the help of information technologies.

It is important to say that, spatial effects of information
technologies in Tiirkiye, have not to be same with developed countries. Also
there is lack of research on spatial effects of information technologies in
Tirkiye, even there is no study on it. With developing technological
opportunities, diffusion of technology and with appropriate mentality for
information age, all spatial effects of information technology can be
calculated and determined well. Not only spatial effects, but we will able to
measure all effects of information technology on economic, social structures in

Tiirkiye.
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CHAPTER 1V
CONCLUSION

The existence of information technologies become the most
essential condition for new production processes, for new phase of
development, for changing relationships in whole world. (Bengt, 1988:253)
It is wrong to take dynamics of information technologies as only technological
means. There is a great difference between effects of information technologies
and effects of Kondratiev waves. Debates on the information revolution or
coming information age are very recent. Information technologies and their
effects are the most popular subject that academicians, managers,

bureaucrats have much to say on it.

Although, some of old fashioned information technologies such as
mass media systems (radio and television) are known for 40 - 50 years; the
development of communication and computer technologies in unpresented
rates, and their widespread use in every type of economic and social
activities, made these technologies very functional. They come into a situation
that created the dynamics for new information age. The concepts like
"information economy”, "information society" become well understood after
these periods. Especially, the important potential of information technologies
that causes change of economic, social, bureaucratic structures were well
understood just after beginning of 1980's. Because, these technologies
developed very much since 1980. Several developments in world concerning
information technologies are given in Appendix A. Historical development of

information technologics were analysed according to these aspects;

Innovations and new ideas, applications and projects, infrastructure and

networking, institutional and legal aspects.



With increasing importance and use of information technologies,
many concepts and facts that are the products of industrial era effected
deeply from this condition. Especially, all factors of socio economic systems
are on the way to change. These changes take place in production systems,
international affairs, organisational systems and even in family structures.
These changes are not so simple but they are very basic changes for human
kind. Various theories, thoughts, acknowledgements become invalid. A
necessity was born to have new studies on income distribution, employment,

social relations etc. (Reinecke, 1982:21)

To accept all of these basic structural changes in the world only as
a result of technological applications I1s a mistake. To see information
technology as the only cause of all structural changes is a kind of
technological determinism. The reality is that, technologies only prepare a
base and appropriate conditions for formation of all developments and
changes Information technologies only ensure possibility for all developments
and changes, in socio economic systems. On the other hand, the real

determinants are policies. (Earl, 1992:105)

In this respect; ideas, thoughts, and acknowledgements about
information technologies changed so much in 14 years, since 1980. In the
beginning of 1980's, it was believed that, investments in information
technologies directly lead to sectoral development. In the late 1980's, it was
accepted that, information technologies lead to structural changes in some
jobs and this cause the development in various sectors. In 1990's, thoughts
on information technology and their effects on economic sectors changed. It is
accepted to determine sectoral priorities at first, and than invest in
information technologies for these sectors. (Earl, 1992:105) Like this
example, also there are some basic ideas about information technologies that
had changed in the Jast ten years very much. For example the idea that claims
"information production will totally take place of classical industries”
(Hamelink 1986:16) was not come true. With use and transfer of information
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we observe only structural changes in industries. It is not true to say that
industries will extinct in information age. There are two conclusions that can
be derived from all these explanations. One is that, information technologies
and their impacts are really very new concepts for the world. A certain impact
assessment was not been able to be done upto now. But as time passes, all
dynamics and effects of these technologies become clarified and certain
results of these technologies can be known. The second result is that, upto
1994, it is understood that the use and application of information technologies
give not the same results in every job and every sector. It is observed that
technological effects differ according to way of use and application priorities.
The choice and use of Information technologies becomes directed only to

satisfy necessities. This means that, the basic determinant of information

technology use and effects are policies that supports these technologies.

Also it is not possible to explain social differentiation by only a
single technological variable. Social structure composed of mutual
interaction of many variables such as language, arts, state, family, education
ete. (Koksal, 1976:632) Important point is that, information technologies have
the potential to change all these social variables. If social and economic
structure is on the way of change its cause is not only technologies, but
mutual interaction of technology with other social variables. Information
technologies can interact with other variables very easily. So, " information

society debates are not single-fold arguments of technology” (Aveci, 1990:53)

As a result, we can easily say that, "technology can only be
evaluated in the social context that it take place. " {Castells,1991) It is
understood that only technology itself, can not provide instant solutions to
essentially human problems. (Newstead, 1989: 270) This condition is also
valid for information technologies. It is important to remind that all issues and
developments conrerning information technologies must not be accepted only
in technological means. The effects of these technologies arise due to

interaction of these tcchnologies with other variables and various systems of
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societies. One of the important factor is the condition of mentality towards
these technologies and their effects. Only use of advanced information
technology applications are not sufflcient to get desired results. There are
other factors that have to be taken into consideration. For example, in the mid
of 1980’s, neighbourhood telework office units were donated with most
advanced information technologies in Japan, but they did not work properly

as planned because, a lot of problems emerged as organisational structure of
offices were not appropriate for locational conditions that they take place. Also
physological factors played role on this condition. As a result; it will be true to
accept that technological and other factors are always in interaction with each
other. Here, we are witnessing another change that born with information
technologies. Technology and other factors and political processes are tied so

closely to each other as it was never happened before.

With the help of other factors, it is accepted that information
technologies cause various basic changes in economic- social- spatial systems.
But as we talked before, new technologies are not deterministic. There are
many options towards them. Information technologies created new conditions
for enterprises and public policy, but it has also created new possibilities.
Different macro economic and organisational policies will produce different
results for use of information technologies under new conditions. (Carnoy,
1985:649)

With all these combining factors, one reality is that as Toffler
pointed out; “like restructuring of economic systems, also geopolitic relations
are been restructuring. This type of global development is the result of rising
new type of civilisation. ( Toffler, 1991:175) This means there will be totally

new economic arrangements, new social structures, new political systems.

Despite the changing geopolitic relations; developed countries carry
their advantages that comes from industrial age into new information age.

(Mody, Dahlman, 1992) In the new information age, developed countries have
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new advantages, because all change and reflection processes in informaition
age are created as a result of two way relations. There are feedback effects
from all factors to another. In other words, if political, social and cultural
environments are suitable for all changes and if they have the adoptive
capability for all structural changes, than regeneration and development
process that are originated from technological renewal will be more effective
and comprehensive. On the other hand, in non suitable social- economic and
cultural environments, changing and development processes are very slow
and not effective. Even in less developed countries, these processes can be

prevented. (Erkan, 1993,45)

One important assumption about information technologies is that,
they become the most important factor for increasing gap between developed
countries and less developed countries. Because, "the information gap
represents basically the most basic division of humankind. more than
language, religion or nationality, it reflects two very different ways of life- a
culture of plenty and culture of poverty. The increasing global
interdependence of a shrinking world makes such gaps more apparent and
more intolerable. New technologies provide means for wuniting the human
family in a commitment to eradicating this gap. Yet they also provide a basis
whereby the rich societies can enhance their dominance over poor.” ( Janelle, -

1991:57)

Despite all these existing and potential negative impacts, the
condition of developing countries are not hopeless. Developing countries have
a lot of problems but also they have new opportunities towards the new
information age. “If developing societies can able to understand the
possibilities and exploit them in a way that is consistent with local
circumstances will pay the lowest social costs and gain the greatest social
rewards from what high technology has to offer.” { Carnoy, 1985, 653)
Information technologies have big potential to maintain advantages for

developing countries, when they are supported with appropriate policics.
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Countries may benefit much from these technologies when they use these

technologies in rational way in appropriate local conditions.

There are also many options towards Turkiye in the new
information age. Before we discuss Tirkiye's position towards the use
information technologies and information age, it can be useful to define
Turkiye's conditions in the light of ideas of foreign authorities. Tlrkiye's
position towards information age is summarised in World Bank’s report in
1992. This report says that;

Tiarkiye prepared a technological and infrastructural base

in order to pass information based economy in 1980°s.

Economic modernisation strategy forces private sector to be

more knowledge intensive. Also increasing amount of foreign

capital and developing international trade improved two way

information flow between Tiirkiye and other parts of world.

Huge telecommunication investments both increased

economic efficlency and productivity of informatics

applications and cause for the diffusion of these
technologies to the all economic activities. Despite there is

no certain policy of government; market dynamics,

technological change, development of infrastructure and

increasing demand for informatics applications prepare a

base for diffusion of information technologles in

Tirkiye."(Kesmez, 1993, Bilisim, No.64:127)

According to Erkan; in the existing conditions, if Turkiye converts
some of its disadvantages to advantage, Tirkiye has the potential to be a
candidate of information society. (Erkan, 1993) This thought based on 3
assumptions. 1- Effective development in telecommunications technology: In
few years, Tiirkiye developed its communication infrastructure and
applications at the same time with other developed countries. (Also see part
3.1) 2- There is no so old industrial structure exists in Tiirkiye that
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has to be eradicated like some European countries. Tiirkiye has the advantage
for being participated very late in industrial age. With necessary precautions
and incentives, Tiirkiye can develop its information technology industries and
other industries who use intensive information technology applications. 3-
Turkiye has the greatest man power in Europa. If this young manpower is
educated well, Tiarkiye can have one of the important inputs for information
age. This input is human input or brainware in other words. (Boratav,
1993:92) One of the changes that come with information technologies is the
increasing importance of science in all areas. This condition also increased the
importance of education. Education becomes the most important strategic

element in information age.

Besides all these advantages; Tarkiye also has many disadvantages
concerning new technologies and new information age. The basis of all these
disadvantages, depends on insufficient mentality towards new dynamics. In
Science and Technology Congress in 1990, it was dedicated that there is a
deficiency of consciousness in Tiirkiye about the importance and benefits of
information. There is no plan nor programme for how to use information
technologies and how to arrange information activities. To take only technical
side of information technologies and not consider other dimensions causes
serious problems. For example, because of this reason Computer Aided
Education (CAE) project was failed. Although it was planned in 1987, the
expected result has not been obtained until 1994, because only technical
hardware side of project was considered. It's educational effects were not
considered. (For detailed information See appendix. C on pages 199-200) It
was not totally planned. This example tells us an important condition; use
and application of information technologies are effective and successful when

they are applied with appropriate policies and appropriate mentality.
There are some reasons and consequences of such deficiencies in

Turkiye. Two reasons can be given that are responsible of such problems.

Firstly, there is lack of capability in policy making in Tiirkiye. This is so
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essential in order to ba a member of information age. This deficiency is not
only occurred in informatics field, but it is also true for other areas. Secondly,
necessary importance is not given to scientific activities. For example, Turkiye
has the weakest sclence potential among the countries who are the members
of EUREKA project (See page 167) Although EUREKA was planned for high
Tech industries, this type of industry is not exist in Tirkiye. (Boratav,
1993:88) There are some reasons for weakness of scientific activities in
Tiirkiye. Firstly, even the basic needs of society can not be maintained in
Turkish society. Secondly, the importance of science on social and economic
behaviours is not understood well. Scientific decision making and application
of policies according to scientific studies are not developed much in Tiirkiye
as in developed countries. Scientific structure in Tiirkiye is not able to carry
Turkish society to the level of information society. (Toplu, 1992: 125)

As a result of weakness in scientific structure, R-D efforts do not
developed very. According to a survey in 1992, 60 % out of 1080 firms do
not give importance to R-D. There are only 17 firms that spent recognisable
amounts of money on R-D. Total R-D spending of these firms in 1992 were
only about 1 trillion Tl. with 1993 prices. Share of private firms in total R-D
spending is only 19 %. (Eser, 1993:45-46) All these examples show the weak
situation of Tiirkiye concerning R-D efforts. For this reason, Tiirkiye can not

able to produce its own technology.

For some, the reason for not being able to produce our own
technology is cultural lag. (Erkan, 1993} If cultural norms do not develop at
the same rate with economic and social factors, than cultural lag occurs. On
the other hand, societies has not essential to change their cultural values
suddenly. Only change of mentality and change of some ideas towards the
new transformations in world will be sufficient in order to adopt information

age. This change has also strategic importance. (Erkan, 1993)

We talked about change of economic and social factors. The use of
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information technologies is the main cause of these economic and social
changes. (See chapter 2) Although. information technology infrastructure and
applications developed very much in Tiirkiye, the efficient and productive use
of these technologies can not be maintained because of the various
deficiencies that was mentioned earlier. For example it is claimed that Tiirkiye
catch up information age with infrastructural investments, but there is no
adequate production of information that will be transferred from these
channels. (Bilgisayar, 1993, No.145) In 1993, 10 Million byte of information
was sent from Turkiye to abroad, but 1 Billion byte of information was
entered to Tiarkiye using Internet network. This is the best example that
shows our weakness in information production. Only to have modern
infrastructure is not sufficient condition for catch up information age.
According to another example, there are thousands of databases exist in
Europe, but there are only 15 or 25 databases in Tiirkiye by 1994. Despite
the lack of information production, also we can not use existing information
technology facilities in productive way. For example, it is explained that,
computers in public sector are being used with only 50 % of efficiency
rate.(Bilisim, 1992) Also, we see that sometimes very necessary information
technology applications are neglected. For example it is claimed that, presently
there is no computer infrastructure to prevent tax evasion. Only 1 trillion is
needed for establishment of such system but this money is spent for closing
deficits of the state. So Tiirkiye lost about 15-20 trillion Tl. from tax evasion.
Most important cause of this situation is the lack of computer system. (Taha
Akyol, Milliyet) Another example is about prices of telecommunication services;
although we have very advanced telecommunication infrastructure, the very
expensive characteristics of telecommunication services converts our
comparative advantage to disadvantage. All the necessary policies in order to
prevent this type of deficiencies can not be applicated because of the lack of
mentality about importance of these subjects.

After all these information about Tiirkiye and condition of

technologies in Tiirkiye, we can define Tiirkiye's position towards information
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age. But firstly, we have to define different phases of information age shortly:
There are 3 phases of information age. 1- Industrialised economy in transition,
2- Limited information economy, 3- linformation economy. In first phase,
information demand increases according to development of financial sector,
development of international trarde and increasing importance of tax and
insurance management. Infrastructural investments are in a high degree. On
the other hand, there is lack of software, lack of human source and
organisational deficiencies limits the economic earnings. Administrative and
legal issues are not sufficient, private information industry starts to develop.
In second phase; informatics applications began to be used widely in the
economy, information technology applications are started to be used
intensively in commercial and financial services. Education becomes
important variable, legal aspects of informatics have been strenghening,
communication systems are privatized and there occurs an investment boom
in communication field. In third phase; economy totally depends on
information production and transferring, all industries use various applications
of information technologies. (3. Izmir lktisat Kongresi, Bilisim Grubu
Tartigmalan) According to me, Tiirkiye is between the first phase and second
phase concerning all information technology developments in Turkiye.
Perhaps Tiirkiye will take part in this phase until 2000. On the other hand
developed countries take place at the last stages of the second phase.

Because of different characteristics of Tiirkiye and other developed
countries,it is not wrong to think that the effects of information technology in
Tirkiye differ from other countries. This condition is due to cultural
differences. For example, in developed countries, development of information
technologies are assumed to be the cause in decreasing in local identities,
weakening of political channels, individualisation, isolation of social being
etc.(All bibliography) This is related to their cultures. It has not to be the same
in our country. Important thing is to determine general effects of information
technologies (See part 2.4) and test their existence in our country.

137



We can not say that information technology effects have clearcut
results. Because debates on information technologies and information age are
still continuing even in developed world. Also development of information
technologies and concepts like information age, etc. are very new issues for
the whole world. This condition is also valid for Tiirkiye. For example
establishment of R-D units in Tuarkiye was accomplished only 9-10 years
ago. When these technologies complete their developments and diffuse to
masses, than their effects can be definitely determined. In this process,
Tarkiye has to prevent its cultural lag by passing to ideal scientific structure.
(Erkan, 1993:129) In this respect, Tiirklye has to determine existing situation
of its institutions according to the coming information age and Tiirkiye has to

choose its education, technology policies well towards the coming information

age.

Especially, policies about information technologies are very
important, because these policies will determine Turkiye's position in
international conjuncture. If Tiirkiye uses the advantages of information
technologies well, with the help of rational policies than Tiirkiye will have the
potential to rise to the central position from periphery. This is the most
important international advantage of information technologies for Tiirkiye.

If it is used rationally, information technologies have the potential
for regional development. Also it will be a tool for decreasing gap between
regions. Because in Europe, these technologies are started to use as policy
tool for regional development. In Tiirkiye information technologies are at the
position that various information technology services are given to regions only
after some degree of development level maintained in these regions. On the
other hand according to a world trend, these technologies are started to be
used as directly a development tool with supporting policy options. After
defining adoptive capability of regions in Tiirkiye, information technologies can
start to serve in these regions. The probable effects of information

technologies on various regions in Tirkiye is given in Figure. 33.
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As a result; information technologies offer new socio economic and
organisational options for Tiirkiye as they offer these options to every society
in world. When information is considered as the basic material of information
technologies; no country, no industry, no firm has a prior advantage or
disadvantage. Only advantage comes from the ownership of information. Most
important consideration in the future. will be the performance of
administrations to utilise information in an efficient way. (Drucker, 1993:270)
Turkiye's performance to utilise lnformati(;n technologies and information

benefits will shape its future.
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APPENDICES



APPENDIX A

HISTORICAL DEVELOPMENT OF INFORMATION TECHNOLOGY RELATED
ISSUES IN WORLD

INNOVATIONS- NEW IDEAS:

1951:
* First commercial computer was put in use.

1958:
* First “integrated circuit™ was produced in U.S.A.
1963:
* Idea of CAD (Computer Aided Design) and CAM (Computer Aided
Manufacturing) was claimed. First applications of CAD/CAM were simple
computer graphics.

1968:
* First digital exchange in world was put in service in United Kingdom.

1972:
* An American economist, Machlup claimed information as a commodity as the
first time in the world.
* First microprocessor in the world was produced. It had 4 byte of word
processing capacity.

1977:
* “Cash Ordinance Account” was introduced as the first time in the world.
This was the first use of information technology as a strategic tool in world.
1978:
* With the use of microprocessors in computer technology, fourth generation
(still in use) computers had been produced.

1980:
* First example of packet programme (for IBM) was used in U.S.A.
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1981:

* Innovation of fibre optic in world.

* Japan engineers designed HDTV(Iligh Definition Television) and introduced
it to the world.

* IBM Computer Firm produced first personal computer (PC) in world.

1982:

* First micro computer based work station was produced. After this date,
CAD/CAM applications were increased in industrial sector.

* “Production science” concept was introduced.

* First industrial robot with “Visual Recognition System” was used in Renault
factory.

1983:

* JIT (Just in Time) concept was theorised from Toyota’s practice.

* Japan scientists had started 5. generation computer programme.

1984:

* Apple Computer Firm produced Macintosh computer that is used for
multimedia systems and desktop publishing.

1986:

* To order computer communication, “Open Systems Inter-connection (OSI)
standards™ idea was claimed.

1988:

* First CD- ROM's were produced and put in use.

* 64 byte microprocessor was produced.

1989:

* C and C (Computer and Communication) concept was claimed, that show
integration of computer and communication.

* U.S.A. had started fifth generation computer programme.

* Studies on “Computer Aided Software Engineering” (CASE) were started.
1990:

* Multimedia concept gained importance and its use became widespread.

* Robotics science and CAD/CAM concepts were integrated.

* In Japan, first videophone was produced.
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1993:

* Telephone device which can able to make simultaneous translation was
made with partnership of U.S.A. and Japan.

* U.S.A. and Japan had integrated packet telephone and PC.’

* Japan had completed fifth generation computer programme but its
commercial use was not began and date is not known.

* With partnership of IBM and Apple firms, common microprocessor was
produced. Thus, IBM computers will be compatible with Macintosh
computers in next year. (1995)

APPLICATIONS- PROJECTS

1965:

* Establishment of first computer in banking sector.

1977:

* Bar-code application was started in 12 countries in Europe.

1978:

* European countries agreed on bar-code application.

* English videotext service; Prestel had been put in service. Its speed was
1200 bit/second in its first operation.

1979:

* First Automated Teller Machine (ATM) in world was put in use in United
Kingdom.

* Dutch videotext service Viditel had been put in service.

1980:

* First experimental POS terminal was started to operate in United Kingdom.
1981:

* France had started its national videotext service; Teletel.

* U.S. videotext service was put in service, but it did not succeed as in
Europe.

* Most famous digital telephone exchanges called “System 12" had been
started to operate in Belgium and Germany, as the first ttme in Europe.
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1983:

* First teletext service in world was put in service in U.S.A.

1984:

* In Japan, 8 sample cities were chosen as to measure information systems
model development. Kawasaki was chosen as information city.

* In Japan., in order to maintain network integration, and maintain perfect
information transfer;“National Information Network Systems” project had been
started up.

* In order to develop information technology, “European Strategic Programme
for Research into Information Technology™ (ESPRIT) project had been started
up in Europe.

*In order to develop telecommunication technologies; “Research into
Advanced Communications in Europe” (RACE) programme was designed in
Europe.

* South Korea started its national information system project “Computer
Based Integrated National Information System” (CINIS).Project depends on
expanding 5 basic information network (finance, public, education, defence,
administration) overall the whole country and integration of these networks.
1985:

* Experimental Electronics Funds Transfer (EFT) / Point of Sale (POS)
applications was started in Western Europe.( U.K., Germany, France,
Belgium).

* EUREKA project that concern commercial applications of information
technologies had been started in Europe. It includes studies on HDTV, ISDN
etc.

* In Europe, Very Large Scale Integration (VLSI) had been started in order to
develop integrated circuits.

* In Europe, BRITE project had been started for technological renewal of
traditional sectors.

1986:

* A National information technology plan had been prepared in Singapore.

* Japan tested a public ISDN system with 500 subscribers as a first time in
the world.
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* After Japan, U.S.A. had started experimental ISDN applications.

1987:

* RACE programme in Europe had been started up in Europe. The aim of the
programme was to establish common Integrated Broadband System (IBS) for
the year 2000 in Europe. Upto 1995, all businesses, after 1995 all homes
will be connected to overall European Network according to the project.

* Experimental CRISP (for rural information systems) project had been started
in India. It's aim was to develop local decision support systems for “Integrated
Rural Development Programme”. Implementation will be on limited district.

* Experimental studies on GSM; digital mobile telephone system had been
started in developed countries.

1988:

*STAR programme which was aimed to develop telecommunication facilities in
less developed regions of Europe had been started.

* This year was the action year for “Direct Broadcasting System” (DBS)
studies in Europe but it was failed.

* Cable TV service had been started in United Kingdom.

1991:

* Japan experimented wideband ISDN application.

1992:

* All experimental studies about digital mobile telephone system had been
completed.

* Studies had been started in order to establish Pan-European vehicle mobile
telephone system.

1993:

* “Real World Computing” (RWC) programme had been started in Japan. It's
aim is to improve flexible information technologies. Project will last for ten

years.
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INFRASTRUCTURE- NETWORKING

1956:

* First copper wire network was laid down between United Kingdom and
U.S.A. Thus, international phone service became easier.

1965:

* First commercial satellite system had been put in service with 240 channel
capacity.

* Intelsat I satellite was launched to space. With this satellite, global TV and
radio communication became possible.

1973:

**Society for Worldwide Financial Telecommunications” (SWIFT) network had
been established and put in service between 15 European and 239 north
American banks.

* European countries established EURONET in order to connect their national
networks and databases.

1978:

* Japan launched first Direct Broadcasting System (DBS) satellite to space,
but it failed.

1979:

* First EUTELSAT (European Telecommunication Satellite) Satellite was
launched to space.

1980:

* European telephone networks had started to digitalized.

* SITA (Internationale des Telecommunications Aeronatiques) world airline
network had been established and put in service. Number of member
countries were 15.

1981:

* Satellite Business Systems (SBS) had been put in service in Europe. System
depends on communication of telephone., fax, data with small satellite
terminals.

* International Network (INTERNET) had been put in service between 4

countries and connected 213 computers.
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1982:

* As a first time; India as a developing country launched a communication
satellite for its space programme, but it failed.(India launched second satellite
in 1986)

1983:

* First international fibre optic cable system was laid down between Scotland
and U.S.A.

* First communication network between banks had been established in
Germany.

* U.S. academic network (BITNET) and Canadian academic network
(NORTHNET) had been established and put in service.

1984:

* International Agricultural Organisations network (AGRIS) had been
established. 25 agricultural library was connected to network of AGLINET
that was established as a part of AGRIS.

* European Academic Research Network (EARN) had been established with 8
members and put in service.

* European commercial network TELENET had been established and put in
service.

* A new coaxial cable system was laid down between Europe and U.S.A.
1985:

* Teleport concept became important. First teleport had been put in service in
New Jersey in U.S.A.

* EARN, BITNET, NORTHNET was connected to Japan academic networks.

* Efforts to establish Worldwide University Network (WUNET) had started.

* European computer communication network TYMNET had been put in
service.

1986:

* First fibre optic television network had been established in U.S.A.

* Computer Scientists and Engineers Network (CSNET) had been put in
service between Europe and U.S.A.
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1987:

* Very small aperture terminals (VSAT) had been put in service for
communication facilities in Europe. In this system, telecommunication
facilities can serve everywhere with small satellite antennas.

* In order to pass to ISDN facilities, Intelsat satellites replaced their analog
systems with digital system.

* World Trade Network (TRADEGATE] had been put in service.

1988:

* A fibre optic cable system (TAT-8) had been laid down between U.S5.A. and
Europe.

* First fibre optic cable system had been laid down between California,
Hawail, Guam, Philipinnes and Hong Kong.

1989:

* A fibre optic cable system had been laid down between Japan, South Korea,
Hong Kong and U.S.A.

* As a first time, Mexico as a developing country began to use VSAT
terminals.

* Islamic countries prepared a plan to establish ISLAMNET telecommunication
and computer network.

* CSNET was connected to BITNET.

1990:

* European countries started to use “packet switching technology”, which can
be converted to ISDN system easily.

* International data networks - British Telcom GNS, and SPRINT had been
put in service.

1991:

* In Europa, First “Metropolitan Area Network” (MAN) was established in
Germany and Italy.

1992:

* 18 European countries (European countries excluded United
Kingdom,Ireland, Balkans, old socialist block and Russia.) connected their

ATM's (21500 ATM and 52 million user) into one network.
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* Third fibre cable system (TAT-9) had been laid down between Europe and
U.S.A.

* A fibre optic land cable system (TSL) between Japan, Russia and Europe
was designed.

* Two fibre optic cable systems TAT-11 and TAT-12 had been started to lay
down between Europe and North America.

INSTITUTIONAL- LEGAL ISSUES

1950:

* International Telecommunication Union (ITU) had been established.

1954:

* Consultative Committee on International Telephone and Telegraph (CCITT)
had been established as part of ITU.

1972:

* European Telecommunication Standards Institute (ETSI) had been
established.

1977:

* European Telecommunication Satellite Concorcium EUTELSAT had been
established.

1978:

* In order improve policy about informatics; “Intergovernmental Conference
on Strategies and Policies for Informatics™ (SPIN) assembly had been held by
78 countries.

1980:

* “New World International Communication Order” (NWICO) had been
established. It's aim s to improve and restructure media and
telecommunication systems of developing countries. Thus, media and
communication systems will play effective role on these countries’ economic,
cultural political structures.

* OECD recommended guidelines about privacy protection.

1982:

* “Open Systems Interconnection™ (OS]) computer communication standards

model had been accepted.
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* NWICO had been accepted by developing countries in order to inhibit free
flow of information.

1983:

* This year was accepted as “Communication Year” all over the world.

1984:

* U.S.A. left UNESCO because of acceptance of NWICO by developing
countries and UNESCO.

* As a first time in world, American PTT; AT and T (American Telephone and
Telegraph) entered deregulation period, it had been privatized and divided
into various parts.

* At the same year, BT (British Telcom) had been privatized.

1985:

* “International Centre for Computer and Informatics” (ICCI) had been
established. It was part of Third World Academy of Sciences. It's aim was to
maintain recent dialogue in international informatics and help developing
countries to formulate their informatics policies.

* Japan NTT (Nippon Telegraph and Telephone) entered deregulation period.
1987:

* SADCC (South African Development of Computer and Communication)
agency had been established in order to built up telecommunication and
broadcasting network between African countries.

* In England, information protection law was accepted. With this law people
can see their enrolments in police departments.

1988:

* ETSI started active studies on ISDN.

* UDEAC (Central African Communication Development Agency) had been
established in order to improve informatics and networking possibilities of
central African countries.

1989:

* OSI standards of ISO (International Standards Organisation ) was accepted
by whole world.

* IBM accepted OSI standards instead of its own SNA computer

communication protocols.
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* EARN members had accepted to use OSI standards.
1990:

* Arrangement studies on OS] standards was completed. Aim of future is

widespread application of these standards in whole world.
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APPENDIX B

INFORMATION OCCUPATIONS AND INFORMATION SECTORS

HEPWORTH'S INFORMATION OCCUPATION DEFINITION -1987-
A- Information Producers:

Al Scientific and technical ( for ex. chemists, engineers)

A2 Market search and coordination ( for ex. salespeople and buyers)
A3 Information gatherers ( for ex. surveyors and quality inspectors)
A4 Consultative services ( accountants and lawyers)

A5 Health Related consultative services (for ex. doctors and vets)

B- Information Processors:

B1 Administrative and managerial; government (for ex. senior civil servants)
B2 Administrative and managerial: corporate (for ex. production managers)
B3 Managers and proprietors

B4 Process control; supervisory ( for ex. office supervisors)

B5 Process control; foreman

B6 Clerical or related (for ex. clerks and bank tellers)

C- Information Distributors:
C1 Educators
C2 Public information disseminators ( for ex. librarians)

C3 Communication workers (for ex. newspaper editors, television directors)

D- Information Infrastructure:
D1 Printing and Publishing
D2 Information machine workers ( for ex. computer operators)

D3 Postal and Telecommunications ( for ex. mail carriers )
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PORAT'S INFORMATION SECTOR DEFINITION -1977-

1- Research and Development:
Commercial R-D labarotories
Commercial testing labarotories

Non proflt education and scientific research agencies

2- Information Services:

Business, management, administrative and consulting services
Legal services

Engineering and architectural services

Accounting, auditing and book keeping services

Security and commodity exchangers

Radio television and publishers advertising representatives
Advertising agencies

Business associations

Agents, brokers, managers

Private employment agencies

Labour union and similar labour organisations

Insurance industries

Political organisations
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APPENDIX C

HISTORICAL DEVELOPMENT OF NFORMATION TECHNOLGY RELATED
ISSUES IN TURKIYE

INFORMATION TECHNOLOGY AND NETWORK INFRASTRUCTURE
-NATIONAL ISSUES-

1967:

* First coaxial cable system had been established in Ankara.

1970:

* First analog radio-link system was establishedbetween Ankara and istanbul.
1971:

* Wideband radio-link system had been put in service for TV programme
transmission.

1979:

* First satellite land station via Intelsat was established in Ankara.

1983:

* Rural type electronic telephone exchanges had been started to put in
service in rural areas instead of manual telephone exchanges.

1984:

* Studies started about transformation of analogue signals to digital signals.

* In order to improve transmission quality and rural communication systems;
rural multi access radio-relay systems had been started to put in service.

* Western Anatolia Coaxial Cable System Project (BAYKOK) was started. It’s
aim was to improve communication systems between Ankara-Eskigehir-
Bilecik-Adapazan-istanbul-Afyon-izmir-Kiitahya-Usak-Manisa-Isparta-Burdur-
Antalya. Total distance was 1500 kilometres.(See Figure.10)

* In order to connect BAYKOK project to Thrace, TRAYFOK ( Thrace Coaxial
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Cable System) project had been started. It would be laid down between
Istanbul and Edirne.

* EUTELSAT earth station was established in Ankara. It was second satellite
station in Tiirkiye.

1985:

* First fibre cable system was laid down between EUTELSAT earth station
and 4 terminal points in Ankara. Length of this first fibre network was 40
kilometres.

* First digital radio-link system with with 1920 channel capacity had been put
in service between Ankara and istanbul.

* As a first time, communication networks of 402 village was connected to
radio-relay system.

1986:

* In order to improve TV programmes, 2 transponder was hired from Intelsat
V satellite.

* A digital radio-link system with 140 Mbit/sec, 1920 channel capacity had
been put in service between Istanbul and izmir.

* Another 140 Mbit/sec digital radio-link system had been put in service
between Ankara and Konya.

* Some part of BAYKOK project (Bilectk- Adapazan- Acibadem- Camhca) was
completed. When this system would be fully completed, Turkish network will
be connected to European network from 3 points.

* In order to improve TV programmes, 72 TVRO (Satellite transmitter and
receivers) had been constructed all around the country.

1987:

* An On-line system had been established between postal cheque centre and
main post stations.

* A digital radio-link system with 140 Mbit/sec and 1920 channel capacity
had been put in service between Ankara and Adana.

* Up to this date, all junction cables in Ankara, Adana, Konya, Mersin, Izmir,
fstanbul metropolitan areas had been transformed to fibre system from
copper system. (495 kilometres of fibre optic cable was used in these

metropolitans.
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* INMARSAT (Intermational Marine satellite} earth station was planned to
establish in Turkiye.

* Ankara- fstanbul part of the BAYKOK project had been put in service.

* Studies started about donation of some of BAYKOK channels with 565
Mbit /sec (digital) exchange equipment.(It will have 7680 channel capacity.)

* Mobile telecommunication services had been put in service.

1988:

* Digital radio-link systems were established bhetween Antalya-
Eskigehir,Antalya-Konya,Adana-Gaziantep, Zonguldak- {zmit.

1989:

* It was decided to donate places over 5000 population with digital
exchanges.

* It was started to set up stablle videoconference studios in Ankara and
istanbul. Ankara studio was set up in same year.

* BAYKOK project was completed.(Start date was 1984) This system improved
communication capability of all settlements at Western part of Tiirkiye.

* In order to establish Istanbul-Edirne coaxial cable system, production of
284 kilometres of coaxial cable was started.

* In order to realise “National communication satellite Programme”, TURKSAT
satellite project was taken into investment programme.

1990:

* Kayseri, Samsun, Malatya, Erzurum regions were connected to digital radio-
link system.

* Stabile videoconference studios were set up in Istanbul and izmir.

* First fibre optic LAN application were held in ‘M.E.T.U with 2 kilometres of
fibre cable system operates at 16 Mbit/sec. This system could carry about 75
% computing potential of M.E.T.U.

1991:

* In rural areas, transmission of 2 Mbit/sec and 8 Mbit/sec signals were
started to transfer by fibre optic cable systems.

* PIT declared to establish digital TDM network between Ankara and Istanbul
within 5 months. TDM multiplexer make possible various communication

possibilities on the same line.
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* Trabzon, Rize, $anhurfa, Diyarbakir regions were connected to digital radio-
link systems.

* TURMEOS-1 undersea fibre optic cable system which would improve
communication facilities was started to lay down between Marmaris and
Istanbul with 2040 channel capacity. It's length would be about 940
kilometres.

* TURCYOS-1 undersea fibre optic cable system was started to laid down
between Anamur and Gime, with channel capacity of 680. Length of system
would be 160 kilometres.

* PTT and U.S.A. COMSAT firm made an agreement on preparing and giving
IBS (International Business Satellite) service in Tiirkiye for 8 years. IBS would
be very useful infrastructure for widespread data, telex, facsimile
communication all around the country. (By 1993, service did not start.)

* TRAYFOK which includes 165 kilometres of fibre optic cable system
between Corlu and Ipsala was completed and put in service. Corlu-Kesan part
includes 140 Mbit/sec, with 1920 channel capacity and Kesan-ipsala part
includes 34 Mbit/sec with 480 channel capacity. This system is the first
under land fibre optic cable system in Tirkiye.

* Cable TV subscribers in Istanbul, izmir, Adana were started to be
connected to cable TV network.

1992:

* First 2.5 Gbit/sec capacity of digital multiplexer (transforms copper and
coaxial lines to digital lines) SDH system had been put in service between
Ankara and Istanbul.

* For IBS systems, satellite telephone stations with 30 digital channel capacity
has been bought and began to sent to Erzurum, Hakkarl, Stirt, Diyarbakir,
Adiyaman.

* Besides IBS systems, small telephone stations with 1 to 4 digital channel
capacity were started to establish in some regions of Eastern and
Southeastern Anatolia which has very weak communication. With these
terminals, these regions will be connected directly to national and

international telecommunication networks.
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* TURMEOS-1 and TURCYOS-1 projects were started. Their total investment
amount was about 550 billion T.L. (1993 prices)

* Construction of first Tiirksat satellite land station was completed in Ankara.
Second station construction was started.

* In order to improve TRT INT programmes, and to improve telex, data,
facsimile communication between Asian Turkish states and Tiarkiye: 2
transponder was hired from Intelsat systems

1993:

* IBS systems had been started to construct in Eastern and South Eastern
Anatolia.

* Studies on Very Small Aperture Terminal (VSAT:for communication via
satellite) system began. As a first step, 3 main stations and 200 small station
would be established. In this system, with medium size antennas (45-60 cm.
of radius) every type of communication can be made from every region.

* Besides. IBS and VSAT systems, also Satellite Business Services (SBS)
system had been started. System depends on every type of communication
via very small (20-30 cm. of radius) satellite terminals. With these terminals,
linking directly to national and international networks can be possible.

1994:

* Tuarksat I communication satellite was launched to space, but it failed.
Instead, Tiirksat I-b will be made and launch in the same year. In 1995,
Tiirksat II will be made. Tiirksat I-b will be very modern and it will cover 25
countries from England to Pakistan. This satellite and Tiirksat II satellite will
prepare a good infrastructure for VSAT, IBS, SBS systems and HDTV
distribution and videoconference service. Also these satellites will improve
less developed region’'s communication possibilities. As the most important
effect, satellites will remove geographical barriers among different regions and
supply communication possibilities. Tiirksat systems’ cost is about 7 trillion
T.L. and it's revenue will be about 1.2 trillion for a year. (1993 prices)

* For Turksat system, huge satellite dish which weighs about 230 tons was

constructed in Ankara and Golbas.
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INFORMATION TECHNOLOGY AND NETWORK INFRASTRUCTURE
-INTERNATIONAL ISSUES-
1975:
* Undersea coaxial cable system was laild down between Antalya-Catania.
1985:
* Eutelsat land station had been put in service in Ankara. It was directly
connected to 8 countries’ station. It has 3 TV channels and 1920 telephone
channels.
1988:
* Third land station AKA-3 had been put in service via Intelsat satellite over
Indian Ocean. With this station, direct communication with Far east countries
(Australia, Japan, China, Korea, Singapore, Taiwan) maintained. System had
291 telephone and 40 TV circuits. This system will serve all Tiirkiye except
eastern parts.
1989:
* One of the INMARSAT terminals in world was established in Turkiye. It can
serve 9000 ship over two oceans. Tirkiye is one of the few countries who
can communicate over two oceans directly, at that year. Other countries were
U.S.A,, Japan, old U.S.S.R., and Poland.
* Turkiye was connected to TAT-8 system between Europe and U.S.A. using
Eutelsat station. By this way, Turkiye increased its communication
possibilities.
* East Meditterean Optic system (EMOS) project had been started.(See Fig.21)
Tirkiye has 18 % share in the project. With using EMOS cable system,
Tiirkiye will be connected to MAT-2 (between Spain and France) and TAT-9
(between France and U.S.A.) System will have 3840 telephone channels.
Tirkiye will own the property of Palermo-Marmaris part of the project.
1990:
* Second INMARSAT land station ATA-2 had been put in service.
* Tirkiye joined to SEA-ME-WE 2 international fibre cable system project.
Project has 3 parts. a-) Marseilles- Algeria- Tunusia- Palermo- iskenderiye
part with 15360 channel capacity, b-) iskenderiye-Marmaris part with
7680 channel
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capacity, c-) Iskenderiye-Arabia-Cibuti-Bombay-Sri Lanka-Indonesia-Singapore
part with 15360 channel capacity. System will be digital with 565 Mbit /sec.
capacity. Turkish share was 3.91 % in project. It will be completed until
1995. At the end of the project, Turkiye will have the opportunity for every
type of direct communication with 22 countries with 1845 channel capacity.
1991:

* Turkiye became the sharcholder of MAT-2 fibre system, between France
and Spain which will link EMOS-1 to TAT-9 system.

* Central European Fibre Optic System (CEFOS) project with 7680 channel
capacity had been started. System will start from Istanbul, pass through
Eastern Europe and terminate at Hamburg.

* To connect TSL (Trans Soviet Link) fibre system which will lay between
Japan and Moscow, to CEFOS, EMOS-1 and SEA-ME-WE 2 fibre systems,
Moscow-istanbul fibre system was planned. It was planned to end in 1995.

* 1800 channel capacity radio-link system had been put in service between
Tiirkiye and Azerbeijan.

1992:

* ANATOLIA station works via Inmarsat satellite had been put in service.
Station has 24 24 telephone and 22 tclex channels.

* TRANSSOVIET fibre optic system project was started. System will have two
parts. One part will be between Moscow and Copenhag. Other will be
between Moscow-Sivastopol-istanbul-Palermo. Channel capacity of the second
part will be 7680. System will cost about 1 billion dollars and it will prepared
for 1994.

1993:

* Cable laying was started between Marmaris and Palermo for EMOS-1 fibre
system project.

* Also, cable laying was started between Iskenderiye-Marmaris-EMOS-1 for
SEA-ME-WE 2 fibre system project.

* Tirkiye hired 60 channels from COLOMBUS-2 fibre system between Italy-
U.S.A. and 60 channels from CANTAT-3 fibre system between Canada,
Europe and U.S.A.
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* A digital radio-link system with 1920 channel capacity had been put in
service between Tiirkiye-Guircistan and Azerbeijan.

* Within Black Sea Economic Agreement; it was decided to establish KAFOS
undersea fibre optic system between Bulgaria-Romania and Tiirkiye.

* ITUR undersea fibre optic system was planned between Italy- Tiirkiye-
Ukraine and Russia. Odessa-istanbul-Novosbrik part will be completed at the
end of 1995.

INFORMATION TECHNOLOGY SYSTEMS DEVELOPMENT
BROADCASTING DEVELOPMENT

1968:

* Television broadcasting started as 3 days a week in Ankara.
1972:

* TV broadcasting was started in Istanbul.

1973:

* TV broadcasting was started in Ege region.

1974:

* TV broadcasting was started in Eskisehir, Adana and near zones.
* TV broadcasting became all day a week.

1975:

* TV broadcasting was started in Southeastern Anatolia.
1976:

* TV broadcasting was started in Eastern Anatolia.

1982:

* TRT passed to colour broadcasting.

1986:

* TRT 2 channel started to broadcast over several regions.
1988:

* Cable TV project was started experimentally in Ankara
1989:

* TRT 3 started to broadcast over 6 regions (Ankara, Istanbul, {zmir, Adana,
Antalya, Bursa.)
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* TRT GAP channel started to broadcast over Eastern and Southeastern
Anatolia.

1990:

* TRT 4 started to broadcast over Ankara, Istanbul, Izmir, Adana, Antalya,
Gaziantep, Diyarbakir provinces.

* TRT 5; International Channcl started to broadcast over Europe.

* As a first time, a private TV channel started to broadcast via satellite. By
this way, a deregulation period started at TV broadcasting. At first, only big
metropols started to utilise this service.

* Cable TV studies started. Aim was to service 3.5 million subscribers in 11
provinces within 10 years time.

1991:

* 4 private TV channels started to broadcast over Tiirkiye.

* Cable TV agreements was done with several firms. According to this;
number of subscribers according to different centers will be like that:
625000 in Ankara, 1500000 in istanbul, 320000 in izmir, 130000 in Adana,
70000 in Antalya, 125000 in Bursa, 32000 in Konya, 65000 in Kayseri,
70000 in Gaziantep, 49000 in izmit.

* In the same year, cable TV service had been started to put in service in
Ankara, Istanbul, izmir and Adana.

1992:

* 2 private channels was started to broadcast over Tirkiye.

* cable TV service was started in Bursa with 3000 subscribers, and in

Gaziantep with 1500 subscribers.

TELECOMMUNICATION SYSTEMS DEVELOPMENT
1954:
* First manuel switching telex system was established.
1971:
* First wide band radio link system was put in service.
1974:
* Telex communication became automatic. First automatic telex exchange was
established in Adana.
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1976:

* Subscribers trunk dialling service had been started between cities of
Turkiye.

1978:

* Subscribers trunk dialling service had been started in villages.

1980:

* Gentex service, which depends on telegraph communication via telex lines
was started.

1981:

* Experimental computer integrated 01 unknown telephone numbers service
was put in service in Istanbul.

* International subscriber dialling service had been started.

1982:

* In Tiirkiye, as a first time; 4 payphone was put in service in Ankara.

1984:

* Facsimile service had been started in 4 metropolitan ares (Ankara, Istanbul,
Izmir, Adana)

* First digital exchange with 1500 lines was put in service.

* International subscriber dialling service had been started in villages.

1986:

* Teletext service had been put in use with 800 line capacity.

* Analog system mobile- radio telephone system was put in service in Ankara,
Istanbul and izmir.

* First videoconference system was put in use in Ankara.

* Paging (cagn) system was established with 600 line capacity and put in use
in Ankara and Istanbul.

1987:

* First ISDN experiment was done. It was decided to pass ISDN system in
any year between 1991-1995.( It did not started by the end of 1993)

* New services had been put in use with parallel to digitalisation efforts.
These new services are; Police emergency, health emergency, woke up

service, masal service. Direct services of digital exchanges were, detailed
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invoice, paging blocking, multi talk possibility, note transfer, determining of
evil dialling etc.

* Cellular mobile telephone service was started along E-5 highway, Bursa-
Izmir road and at Kugadasi, Marmaris, Fethiye, Kag, Antalya.

* Paging service was started in Western Anatolia.

1988:

* Some new services had been started parallel to digitalisation. These were;
Jandarma emergency, Telebilgl service, Water defect, Electricity defect etc.

* Paging system was started in Adana, Antalya, Bursa, Mugla and Konya.
1989:

* Alo Post service was started in Ankara-istanbul-Izmir metropolitan areas.
With calling 093, all post are at hand within 4 hours.

* Mobile telephone service was started in Diyarbakir, Malatya, Trabzon,
Kayseri, Sanhurfa and Hatay.

* Paging service was started in Southeastern Anatolia, Ege and Akdeniz
regions.

1990:

* Mobile telephone service was started in 135 new settlements.

* PTT started service of direct dialling with 900 900....

1991:

* Paging service was started in 18 settlements of Tiirkiye.

* Alo Bilgi (900900....) direct dialling service was put in use.

* Turkish telephone number system was rearranged in order to integrate with
European telephone system. Tiirkiye is the third country that implement this
programme. Until 1995, all Europe has to rearrange their telephone number
systems.

1994:

* GSM (European digital mobile telephone system) was started at the same
time with Europa. System started with 50000 line capacity and 2000
subscribers. As a first step, system was started to given in Ankara, Istanbul,
Izmir and Antalya regions and main airport districts. after that, other big
cities and touristic regions will use this service. Cost of project is 800 million
dollars. PTT paid no money and it will have 67 % of income.
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DATA COMMUNICATION SYSTEM DEVELOPMENT

1972:

* It was the year to activate in information processing.

1976:

* Data communication facility had been started in Tirkiye with using telex via
leased lines. Speed was 50 byte/sec.

1084:

* As a first time, EDC-X automatic exchanges were put in service in istanbul,
Ankara, Izmir and Adana for teletext and data communication. Exchange
speed was 9600 byte/sec. It gave new opportunities better than leased lines.
1986:

* Experimental packet switching data communication had been put in service
with 104 port capacity.

* Circuit switching data communication system had been put in service in
Ankara, Adana, Istanbul, Izmir with 2000 port capacity System was hired
from Telenet.

1987:

* Studies about narrowband ISDN system was started.

1988:

* A public information service named ‘Telebilgl’ had been put in service. This
service was started to given via automatic telephone lines. French Teletel
system was taken as reference.

1989:

* Beyond, experimental packet switching data system, Turkish national
packet switching data communication system;(TURPAK) had been put in
service in Ankara, Istanbul, izmir, Adana and Erzurum with 576 port
capacity. Its speed was 64 Kbyte/sec.

* In the same year, TURPAK service expanded in Trabzon, Samsun, Bursa,
izmit, Antalya, Mersin, Gaziantep, Iskenderun, Edirne, Elazig, Kayseri,
Eskisehir, Diyarbakir, Malatya, Konya, Van and Lefkosa.

* Telebilgl service was started to given via TURPAK system.
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* Studies started on value added networks that will be given via TURPAK.
These services were Videotext, Electronic Data Interchange, Electronic-Mail.
(These services was planned for 1992 but not started by beginning of 1994.)
1993:

* A new ‘'Telebilgi’ service was established via TURPAK. It was started in
Ankara, Istanbul, izmir, Adana, Antalya, Bursa, Erzurum, Samsun, Diyarbakir
and Mugla. It started with capacity of 224 fixed port and 3360 dial up port.
This new service's aim was to establish an infrastructure for general videotext
network at world standarts. With this system, national databanks will be
connected to international databanks. New Telebilgi subscribers can
communicate with world via new X.75 computer communication protocol.

* TURKEP E-Malil service was planned to put in service. With this service,
TURPAK subscribers can able to communicate with with world via X.400
(newest} communication protocol. People can connect to TURKEP with their
personal computers. Also, this e-mail service will be connected to telex,
teletext, facsimile, videotext services, so it will be able to connect TURKEP
with telex, teletext, facsimile, videotext terminals.

1994:

* Point of Sale (POS) system was planned to put in service in order to
monitoring all sales activities.

* X.400 E-malil service was planned to put in service. It will be constructed
on X.25 computer communication protocol infrastructure. With this system,

PC users can able to communicate with world easily.

DATABASE ACTIVITIES

1983:

* MERNIS (Merkezi Niifus idare sistemi) project had been started. Population
statistics started to keep in electronic environment.

1985:

* All laws upto this date were started to record on special law database.

* Prime ministry started project of a database which would contain essence

information about all public personnel.



* It was started to established ‘Danstay’ databank.

1987:

* ‘Judicial Record Center’ was opened. In 5 years time, it was planned to
enter about 10.5 million records into computer environment. In 1987,
750000 records entered.

* 'Diyanet Isleri’ completed its database project, which contains its 70000
personnel’s records.

* ‘Workforce Market Information System’ project had been started. Aim of the
project was to keep all workforce statistics within electronic environment.
1988:

* 'PERSIS’ project of Ministry of Education was started. Project contains to
enter various records of all teachers and 140000 employees into computer
environment.

* Stock Exchange of Istanbul Movable Values ( IMKB- istanbul Menkul
Kiymetler Borsasi) shares were recorded into computer. PTT links would be
held by teletexts.

* Voter's database was started to prepare. In same year, 550000 records
were entered into computer database.

* Data entrance of ‘National Library’ was completed.

1989:

* 4550000 data were entered to unknown telephone number database.

* Turkish Pharmacy Union entered information about 20000 medicine to
computer.

1990:

* MERNIS project was completed. (Starting date: 1983)

* Central Office of Libraries decided to enter all information sources into
common database.

1991:

* Turkish Standards Institute (TSE) started to prepare a database.

1992:

* Upto this date, statistics of 11 million person was entered into judicial
record database.

* Databank of Istanbul Body of Lawyers was established. 30000 pages of
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Supreme Court (Yargitay) decisions was entered into this databank.

* Information about 6 milion people who are members of political parties
were started to entered to computer environment by Supreme Court.

1993:

* ‘Enfo Bilgi Erigim’ company produced two databases on banking (Banta) and
stock exchange (Borta) There is 20000 document records exist in Banta, and
10200 document records exist in Borta.

* ‘Turyap’ real estate databank had been put in service.

* A database was prepared including 17000 pages of all Republic Regulations.
* Council of State (Damstay) databank was established. It has 10000
decisions and 13000 inquiries.

* TSE databank was put in service.

1994:

* Ministry of Tourism will serve videotext databank system. With this system,
international information and reservation will be possible. By this way,
Tirkiye can get more share from individual tourism market.

* Councillory of Treasury and Foreign Trade (HDTM -Hazine Dig Ticaret
Miistesarhigy) databank system project was started. This project will improve
necessary information services and technological infrastructure for future
macroeconomic plans. This databank could be linked to various databases.
For this project, world bank gave 150 billion T.L.. of credit. {1993 prices)

NATIONAL NETWORKING ACTIVITIES

1983:

* National Library databank and network projects were started.

1984:

* Turkish Development Agency ( TGV- Tiirkiye Gelisme Vakfi) started to
establish a network between its centres. Network will be between Ankara-
Van- Diyarbalar- Erzurum- Erzincan- Kayseri- Konya- Eskigehir- Samsun-
Igel- Yozgat.

1985:

* Tiirkpetrol started to establish a communication network between Ankara-
Mersin- Izmir and Antalya.
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* T.C.. Karayollan started to establish communication network between its
directories.

* TUVAKA academic network was established with the partnership of Tiibitak
and 12 Turkish universities.

1986:

* Networking studies were started between tax directories in 15 provinces.

* Petrolofisi started to establish a communication network between 15
regional directory and 23 store houses.

* Bagkur established a communication network between 16 directories.
Network began to operated down between Istanbul- izmir- Manisa- Kiitahya-
Balikesir- Konya- Afyon- Tekirdag- Zonguldak- Sakarya- Kayseri- Samsun-
Trabzon- Malatya- Adana- Bursa.

* Security Commanding Office Smuggling Department started to operate a
network between its terminals in 67 province centers.

* Social Security Agency (SSK- Sosyal Sigortalar Kurumu} connected its
Ankara- Istanbul- izmir departments with data communication lines.

* “Emekli Sandif1” prepared a project to link Istanbul- Izmir- Adana- Samsun-
Diyarbakir regional directories with communication network.

* State Rail Authority (DDY- Devlet Demir Yollan) linked its Adana- Gaziantep-
Sivas- Malatya- Ankara- Eskigehir- Istanbul- izmir repartition centers with
computer communication line.

* Petkim established a communication network between Kocaeli, izmir and
Ankara.

* First intelligent Ethernet local area network was established in Ankara by
Aselsan.

* Anadolu News Agency started to establish a communication network
between its offices in Ankara- Istanbul- Trabzon- Erzurum- Diyarbakir-
Adana- Antalya- Bursa- izmir.

1987:

* Tiubitak started to operate computer communication network project
between Ankara Elektronik Arastirma Merkezi and Gebze. Systems in Gebze

were linked with Ethernet local area network.

192



* Turkish Crop Office (TMO- Tiirk Mahsiilleri Ofisi) established computer
communication network between its Ankara- Istanbul- Konya- Izmir-
Iskenderun- Diyarbakir- Kayseri- Samsun and Erzurum regional directories.

* “Makine Rimya Endiistrisi Kurumu™ (MKEK) decided to establish network
between Ankara- Elmadag- Polath-Cankin- Aliaga- Antalya- Istanbul, but it
was not started.

* Sabanci-Net and Ak-Net networks were put in service between 85 office in
Istanbul- Adana- Izmir- Izmit and Kahramanmaras.

* Directory of Forestry established computer communication network between
24 directories and 207 management offices.

* Ziraat Bankasi established a communication network between Ankara,
Istanbul and Izmir.

* Turkish Radio and Television Instittution (TRT- Tirkiye Radyo Televizyon
Kurumu) communication network had been put in use.

* Tax office’s communication network was completed and put in use.

* Emekli sandifi network was completed and put in use.

1989:

* Ziraat Bankas: established its private X.25 communication network with
1000 port capacity.

* Kale Company group established computer communication network between
Can- Bandirma- Istanbul- Ankara- Izmir- Samsun and Antalya.

* A judicial network over Turpak had been established between 24 law courts
and 5 judicial record department.

* A project started in order to link all computers in public sector over a single
network. With this system, HDTM, State Institute of Statistics, Ministry of
Finance, State Planning Office will be linked. (Not completed by 1994)

* Ziraat Bankasi decided to establish a packet switching data network
between its 660 office.

1990:

* National Library network was completed and put in use.

* Tofag established a computer communication network between 119 main
departments in 71 provinces.

193



* Eczacibas: established X.25 computer communication net-work between
istanbul- Ankara- izmir- Bursa.

* Public computer communication network project was stopped.

* Milllyet newspaper established a data network between Ankara, Adana,
fstanbul and izmir.

1991:

* Hurriyet newspaper established communication network between its offices.
* MKE's network project was stopped.

* Emlak Bankasi established X.25 communication network.

1992:

¢ A custom communication network was established between Ankara
Esenboga airport, izmir Adnan Menderes airport, izmir custom and istanbul
Erenkdy custom.

* It was decided to enlarge judicial record network, to link 700 courts around
whole country.

1993:

* The communication system that will link Province National Education
Directories was contracted.

* Public computer network project was started again. As a first step, State
Institutes of Statistics (DIE- Devlet istatistik Enstitiisii)) and State Planning
Office (DPT- Devlet Planlama Tegkilati) will be linked to each other.

* Yap: Kredi and Pamukbank connected their ATM's, with using switch
application.

* Ziraat Bankas), Osmanh Bankas: and Stimerbank connected their ATM's.

* Akbank, Vakifbank and Garanti Bankas: connected their ATM's.

* A network was established between 100 offices of Turyap in Istanbul. In
two years time, all Turyap offices in Istanbul, Ankara and izmir will be linked

with computer communication network.

INTERNATIONAL NETWORKING ACTIVITIES
1968:

* Turkiye became the member of Intelsat.
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1972:

* First international TV transmission over radio link system occurred.

1973:

* TBMM accepted Intelsat membership. Turkish share was 0.22 %. As a first
step, direct communication was maintained between Turkiye and 11
countries.

1979:

* International subscriber dialling service had been started.

1982:

* Tiirkiye became the member of Eutelsat.

1984:

* Facsimile service was started in 4 centres. (istanbul, Ankara, izmir, Bursa)
linked to 8 European countries.

* Gentex service linked to 17 countries via Germany.

1985:

* Turkish banks applied to be member of SWIFT.

* Tiibitak information centre TUBES was established. With Tiibes, it became
possible to link Telenet to Turkish networks. Via Telenet Tiirkiye will have the
possibility to link 14 different database in world.

1986:

* 22 Turkish bank became the member of SWIFT.

* “Tarkiye Universiteleraras: ve Arastirma Kurumlan Ag” (TUVAKA) was
linked to Earn, Bitnet, Northnet and Japan academic networks. By 1986,
these institutions that are connected to international networks were; Ege
University, Tubitak, Anadolu, Cukurova, Yildiz, Bogazi¢i, Hacettepe
Universities. Via Earn, Tirkiye can access to 60 database all over the world.
* By using 800 telex lines, direct teletext communication was maintained
between Turkiye and Germany, Switzerland, Luxembourg and Austria.

1987:

* Experimental packet switching data network was linked to U.S.A. as a first
foreign country. This linkage was established via Telenet.

* 12 Turkish banks became the member of SWIFT. Total number of banks
reached to 34.
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* Turkish Air Lines (THY- Tiirk Hava Yollari) became the member of SITA
network.

* M.E.T.U and Bilkent University were linked to Earn and Bitnet.

* Direct teletext communication started with Finland, South Africa, Norway,
Sweden and Denmark.

1988:

* {stanbul, Firat, 19 Mayis universities were linked to Earn- Bitnet networks.
* Data communication was started with 16 countries via Telenet.

1989:

* Number of countries that are open to data communication network via
Telenet reached to 29.

* Turkish Union of Chambers and Stock Exchanges (TOBB- Tiirkiye Odalar
Borsalar Birligi) was linked to international information variation network with
55 Telebilgi terminals.

* North Cyprus North Medittrean University was linked to Earn, Bitnet via
Tiirkiye.

* An experimental communication network was established between foreign
affairs and 7 consulates.

* With Turkish national packet switching data communication system;
TURPAK, Tiirkiye has the possibility of high quality and direct data linkage.
Tirkiye was linked directly to France, Sweden, Germany, Luxembourg,
Spain, Denmark, England as a first step.

* Ankara University was linked to Eam- Bitnet.

1990:

* Erciyes University and Centre of Student Selection and Accomodation
(OSYM- Ofrenci Segme ve Yerlegtirme Merkezi) was linked to Earn and Bitnet
networks.

* Tarkiye was directly linked to 10 new countries using TURPAK.

1991:

* Tiirkiye was linked to 22 new countries using TURPAK.

* Foreign Affairs network was enlarged in order to reach 22 consulates.
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1992:

* Using International Business Systems (IBS) direct communication possibility
was achieved with Kazakhistan, Uzbekhistan, Kirgizhistan, Tiirkmenistan
capitals. These countries’ international communication began to directed via
Tarkiye.

* U.S.A. started communication with Indian Ocean over Tiirkiye.

* Gazi University was linked to Eam- Bitnet networks.

* Tarkiye was linked to INTERNET (International network) via Tabitak and
M.E.T.U. 10000 workstations are linked to this network all over the world.

* TRT INT started broadcasting to Turkish Republics.

1993:

* Direct telecommunication linkage was maintained between Tiirkiye and
Nahgivan.

* Bilkent, Ege, L.T.U., Yildiz, Bogazici, Kog¢ Universities and YOK, Instittution
of Atomic Energy (TAEK- Tiirkiye Atom Enerjisi kurumu), Agency for
Development of Small and Middle Size Industries (KOSGEB- Kigiik ve Orta
Olgekli Sanayileri Geligtirme Birligi) were connected to international Internet
network.

INFORMATION TECHNOLOGY APPLICATIONS- PRACTICES

RETAILING AND WHOLESALING ACTIVITIES

1987:

* Altinyildiz, Penyelux firms started computer aided production, pursuit and
distribution activities. These firms started to use barcod application in their
stock controls.

1988:

* Barcod application was planned to use throughout whole country. This
became possible with membership to EAN (Commuodity Coding Union)

1992:

* Cars! shops started studies for full automation. Automation facilities include

online systems, POS terminals and barcod readers on them.
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1993:

* Begendik Magazalan started full automation application.

1994:

* Gima decided to start automation application. These applications include

barcod readers, stock control applications and credit card applications.

INDUSTRIAL APPLICATIONS

1979:

* Very early application of CAD was implemented in Sise-Cam glass factory.
1984:

* Computer controlled manufacturing activities started to take place in
Balkesir paper product factory.

1986:

* CAD application was started in Lassa wheel factory.

1987:

* Eregli Iron and steel factory passed to full automation.

* Dyo and Sadolin firms, who holds 60 % of paint industry started studies
about CAM applications.

* CAM applications started in MKE Cankin1 Gun factory.

* Netas firm started to operate CAD/CAM applications.

1988:

* Sigecam and Teletag firms started to operate CAD/CAM applications.

1990:

* Computer Aided Software Engineering (CASE) system had been started to
use in Aselsan firm. With the help of this system, analysis and software
design can be made by computers, so this minimise design faults.

1991:

* Tofag started to operate CAD/CAM applications in its 4 stations.

* One of the biggest textile firm; Bossa started CAD/CAM applications.

* Tirkiye Iron and Steel Establishments (T.D.C.I) contracted an
administration information system.
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1993:
* Turkish Air Force started factory information and development system in

its Kayseri, Ankara and Eskisehir centers.

EDUCATION AND HEALTH APPLICATIONS

1982:

* As a first time, computer entered to our primary and secondary education
system.

1984:

* Istanbul University Medicine Faculty started to test electrocardiograms of
patients who holds heart cell; on the phone.

* For, computer aided education system, as a pilot application, 1100
computers were put in 100 high schools.

1987:

* Open University started in big metropolitan areas by the help of TV
broadcasting. It was aimed to expand this service all over Tiirkiye.

1988:

* The cost of Computer Aided Education (CAE) was decided as 4 trillion T.L.

* In order to expand CAE applications, 150 sample school was chosen. 24
firms that entered CAE project will select schools.

1989:

* 1.0. Medicine Faculty hospital and Cerrahpasa hospitals started automation
application. Levels of this application were including patient persecution,
stock persecution, payment registers.

* 1989-1990 season was decided as starting year of country wide application
of CAE. 60 schools and 10 computer firms was chosen as first step. Aim was
to expand this system to 5000 schools with containing 1000000 computers.
1990:

* CAE was started in 59 secondary schools.

* Studies started for integrated hospital automation system. Stock, patient,
payment subsystems started to operate. Persecution, archive, medicine

subsystems will operate in 2 years time.
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1991:

* CAE was started in 140 new schools. Total number of schools reached to
200.

1992:

* Uludag Hospital started to operate hospital information administration
system.

* CAE started in 200 new schools. Total number of schools reached to 400.
8000 computers were in service in these schools.

* Health Information Systems (SES) project was started. Aim was to create
health data banks all over Tiirkiye and connect them in one information
network. Cost is about 4.5 million dollars. (It will start to operate after 1994)
1993:

* Red Line system was established in order to diagnose heart diseases on
telephone. Center will be at Istanbul and this system will be established in

order to connect this center with 180 health center as a first step.

MEDIA APPLICATIONS

1081:

* First example of computer applications in mass media took place in Yeni
Asir. Inscription, page, print studies began to be done with the help of
computer.

1985:

* TRT began to use computer in its various activities. These activities were,
programme periods, archive series, price control ctc..

1988:

* Anadolu News Agency started to give its news with computer terminals to
some of its subscribers. Service started for 1000 subscribers as a first step.
1989:

* TRT started to implement Teletext application.

1990:

* Experimental Telegiin programmes started. At first; only teletext coded

televisions could follow this service.

200



* Milliyet Newspaper passed to computer aided press. All news will be written
in computers, transfer to main center with telecommunication network and
printed with the help of computers.

1991:

* Milliyet, Cumhuriyet, Turkiye newspapers passed to desktop publishing. All
news were started to written and transfer at electronic environment.

* Hiirriyet newspaper passed to computer alded press.

* TRT started to use computer aided information system. All news that comes
to TRT will be in computer environment.

1992:

* Sabah and Yeni Asir newspaper groups started to use desktop publishing,
1994:

* First paperless newspaper; REGA (Resmi Gazete) will be put in service.
System will give information via telephone lines, with the help of modems.
System will start with 1500 subscribers. Cost will be 42500 T.L. (1993

prices) for a minute.

BANKING AND FINANCIAL APPLICATIONS

1986:

* Central bank started studies to establish elecironic Funds Transfer (EFT)
system in Tirkiye. EFT is very important for integrated infrastructure for
totally electronic banking.

1987:

* {3 Bankas: started experimental EFT system.

* For the first time in Tiirkiye, Is Bankas: started Automated Teller Machine
(ATM) service. Service was started in Ankara, Istanbul and Izmir.

1988:

* Yap1 Kredi and Akbank started ATM application.

1989:

* Pamukbank, Ziraat Bankasi, Garanti Bankasi, Egebank started ATM
application.
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1990:

* Esbank, Emlak Bankasi, Halkbank, Akbank, Vakiflar Bankas: started ATM
application.

1991:

* Visacard application started in ATM services.

* Yapr Kredi, Ziraat Bankasi, Pamukbank started telephone banking
application in Tirkiye. Telephone banking is only possible with robot operator
system. System depends on getting information from main database, using
telephone lines.

* Yap1 Kredi and Garanti Bankas: started a project on Point of Sale (POS)
application.

* Credit cards application started in Turkish banks.

* iktisat Bankasi, Osmanh Bankasi and Siimerbank started ATM application.

* EFT system had been started by the help of Central Bank. This system will
facilitate technological infrastructure for communication between banks.

1993:

* Central switch application started between bank credit cards. With the help
of this system, banks can link their ATM’s, communication between banks
will be improved. Also, Turkish banking network can be linked to
international banking networks. 25 Turkish banks has this capability in
Tarkiye.

1994:

* VISA entered Turkish telecommunication network who use satellite
technology. With using VSAT networks, all ATM’s can be connected to satellite
network. First banks that will enter to this system will be Yapi1 Kredi and
Sekerbank. In 1995, 20 more banks will be connected to this network. The
new countries that utilise these services are Hungary, Portequese, Chezk

Republic and Tiirkiye.
AUTOMATION APPLICATIONS

1981:

* Tax offices automation project was started.
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1982:

* State Institute of Statistics (DIE) started to use computer system in order to
monitor statistical developments easily.

1983:

* Is Bankas: started bank office automation. After this, all banks entered to
automation period.

*Ziraat Bankas: started information processing application.

1984:

* All tax offices in Ankara and Istanbul started automation applications.

1989:

* For the first time in Tiarkiye, Bilkent university started library automation
system.

1990:

* Countrywide automation system for all customs project was started.

* Emniyet Genel Mudirlagii started information processing project worth
about 57 billion T.L. (1993 prices)

1991:

* Integrated computer system of Ankara municipality was started.

* Ankara Esenboga custom started automation application.

1993:

* All sale activities in “Istanbul Menkul Kiymetler Borsasi” was started to done
with computers.

* M.E.T.U. library automation project had been started.

1994:

* Council of State (Damgtay) started automation application.

CONSTRUCTION- TRNSPORTATION APPLICATIONS
1986:

* Information processing activity started in Atatiirk Dam construction.

* CAD systems started to use in second Bhosphorus bridge design.
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1988:

* jstanbul Municipality started integrated traffic signalisation system project.
System will control all traffic lambs at all junctions in city.

* CAD system was started to use in light rail transit project design.

1989:

* Turkish Airlines (THY) started to use Minitel videotext communication
system between its 39 agency.

1991:

* Between Kinali and Istanbul on E-5 highway, first aid telephone system had
been started to operate.

INFORMATION SYSTEMS DEVELOPMENT

1960:

* First computer was started to use in Tirkiye.

1965:

* First computer was started to use in banking sector.

1967:

* First computer was started to use in industrial sector.

1987:

* Geology department of Hacettepe, established Distant Perception Center.
1988:

* istanbul Municipality started Mapping Information System Project.

1989: ‘

* 1/5000 maps of istanbul were started to entered into computer
environment. Project was planned for 3 years. But it was stopped after Dalan
left municipality.

* ISKi started Administration Information System. Decisions will be given
according to data that will come to main computers.

1992:

* 1/ 25000 maps of Tiirkiye had been started to entered into computer
environment, with using Geographical Information Systems. The name of
project was ARBIS.
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* Ministry of Energy started Mining Resources Management Information
Systems project.

1993: ,

* First time in Tiarkiye, Interactive Voice Response system was started in
Eczacibag: Movable values company. This system will be in service for 24
hours and all decisions will be entered to computer environment.

1994:

* Interactive Voice Response System will be started to use in Akbank, Yam
Kredi Bankasi, Kocbank, Pamukbank, Esbank, Tekstilbank, Digbank, imar
Bankasi, Interstar, Show TV, PTT, THY, Milliyet, TGRT, iSKi, Yildiz
Universitesi, Cavusoglu Lisesi in one years time.

* In March 27 elections, a part of Voice Response System; Tele-Sec¢im was

used.

AGRICULTURAL APPLICATIONS

1987:

* All actjvities except feeding and harvest activities started to be done with
computer control system in Cukurova greenhouse. This was the first
application of information technology in agriculture.

1989:

* DSI and Aselsan firms started Distant Computer Controlled Irrigation
Project. System was providing a lot of advantages such as; preventing
exaggerated irrigation, maintain fair payment, determine defects and
management advantages. With this system, 410 million T.L. (1993 prices)
will be saved for each year.

OTHER APPLICATIONS

1984:

* ASKI started to give computerised invoice to its subscribers.

1993:

* IBM sport services had been started to given in Tiirkiye. Within football

and basketball matches, all statistics were started to given at the moment.
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INFORMATION TECIINOLOGY INDUSTRY AND PRODUCTION ISSUES

1958:

* In order to produce telephone devices, SIMKO had been established with
partnership of SIEMENS.

1967:

* In order to produce domestic PTT electronic equipment, AR-LA had been
established as part of Turkish PTT.

* In order to produce, telephone exchange equipment and automatic
telephone devices, NETAS had been established with partnership of PTT and
Northern Telcom. (Canadian firm) (PTT share was 49 %)

1974:

* ‘Hes’ firm started to produce copper cable in Tiirkiye.

1976:

* ASELSAN (Askeri Elektronik Sanayil) had been established as military
electronics firm.

1982:

* First Turkish computer was produced by ‘Mega’ firm.

* ‘Biltek’ firm produced computer with 65 % of Turkish share.

* 100 % Turkish designed first electronic exchange (SPACENET) had been
produced by NETAS.

1983:

* AR-LA had been privaﬁzed by the share of 51 % and its name was changed
as ‘Teletas’.

* As a first time in Tirkiye, analogue radio-link system with 1800 channel
capacity had been produced.

1984:

* In order to digitalize whole telecommunication network, an agreement was
made with Northern Telcom for digital exchanges as a first step.

* Turkish cable firms began to produce coaxial cable.

* Biltek firm stopped its computer production.

* In order to produce multi access radio telephone systems, an agreement

had been made with Teletag and Northern Telcom.
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* In Teletas, production of digital exchanges, telephone devices, fibre cable,
fibre equipment, digital multiplexer

had been started with taken licences.

1985:

* Production of first Turkish computer was stopped.

* NETAS and TELETAS began to produce digital exchanges.

1986:

* Cordless telephone devices entered telecommunication market.

* First Turkish made PABX had been produced by NETAS.

* TELETAS began to produce [amous ‘system 12’ digital telephone exchanges.

* STFA Savtronik Electronic Company had been established. It began to
produce private telecommunication equipment, commercial automation
systems, CASE equipment, banking automation systems etc.

* VESTEL Ltd. began to produce home-type computer with foreign licence.
{Turkish share was 20 %)

* SIMKO firm began to produce telephone exchanges.

* Robotek (Robot Teknolojisi Arastirma Unitesi) and Olgsan (Olcii Aletleri)
firm began to produce serial robotic arms.

1987:

* ATARI firm began to produce home type computers.

* TELETAS began to produce 34 Mbit/sec and 140 Mbit/sec radio-link
systems.

1988:

* VESTEL Ltd. agreed with IBM U.K. Ltd. in order to produce IBM screens in
Manisa. In 1988 50000 screen were produced and exported.

* PROFILO TELRA firm started to produce videotext terminals in Tirkiye with
French license.

* TUBITAK and HEMA Ltd. agreed on production of 100000 micro computer
which will used in CAE {Computer Aided Education) programme. (But this
project was failed)
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1989:

* KAREL firm started to produce personal computer hardware in Istanbul
with 15 % of Turkish share. It was generally a montage industry.

* Turkish TEOS and its partner Taiwan UNITRON firms started to produce
computer hardware in Ankara.

* TUBITAK developed a computer prototype for CAE, with

100 % of Turkish design and production.

* ALTRON firm began to produce personal computer hardware using montage
technology.

1990:

* First Turkish licensed computer hardware production foundation had been
established in Istanbul Hadimkéy by TELETEKNIK firm, in order to produce
Commodore computers. These computers would export to U.S.S.R.

* 1/4 of “Night Vision Systems” project was contracted to ASELSAN, by Milli
Savunma Bakanlig.(250 billion T.L. at 1993 prices)

* ASELSAN produced “Computer checked irrigation” system.

* KAREL firm produced personal computer with 50 % of Turkish share.
KAREL production had been started in Kilyos (istanbul) and its share in total
computer market was 5 %.

* ERICSON telecommunication company began to activate in Turkish market.
1991:

* First Turkish made digital rural telephone exchange “Levent” had been put
in service by TELETAS.

* Aselsan started to produce TV transmitters.

* Aselsan started to study on “Night Vision Systems” project.

* Akyurt microelectronics factory had been put in use in istanbul by Aselsan.
1992:

* Protocom firm started to produce Excell computers in Tiirkiye with montage
technology.

* Efforts started to establish Radar and Microwave Technology Center by
ASELSAN.
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1993:

* Aselsan started to produce “trunk telsiz” system.

* Siemens Simko started to produce power source for IBM. Total export value
was 150 billion T.L.(1993 prices)

* Teleteknik company started to produce ‘Parrot’ computers in Tiirkiye using
montage technology.

* It was decided to produce ISPBX (PBX with ISDN) in Tiirkiye.

* Radar and Microwave Technology center was established in Ankara, by
Aselsan.

INSTITUTIONAL ISSUES

1963:

* Turkish Scientific and Technical Research Institution (TUBITAK) was
established in order to regulate Turkish scientific activities, to support R-D
activities and to help government for determining science policies.

1967:

* Turkish Documentation Association (TURDOK- Tiirkiye Dokiimantasyon
Kurulu) was established depending on Tabitak.

1971:

* Turkish Informatics Society (TBD- Tiirkiye Bilisim Dernegi) was
established. It became the only institution that works on informatics.

1973:

* As a first time in Tiirkiye, Scientific and Technical Special Information
Sensation Commission was held by the help of State Planning Organisation.
1975:

* Electronic Information Processing Special Commission was established. It's
aim was to help public institutions in computer purchasing. But it was
stopped in 1990, the reason was ; institutions get sufficient experience in

informatics.
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1981:

* A part concerning “information process” was held in government
programme.

1982:

* UNESCO- Tiirkiye National Commission was started studies on national
information network in Tiirkiye. But, soon, it was stopped.

1984:

* As a first time In Tiirkiye, 1. Computer congress was held.

* Tiirkiye became the member of European Technological Standarts Institute
(ETST)

1985:

* Tibitak National Computer Center (TUBIM- Tiibitak Ulusal Bilgisayar
Merkezi) was established. It's aim was to supply consultation service about
computers.

* Tiarkiye became high degree director of EUREKA

* PTT prepared a plan for digitalisation of its lines in 3 years time.

1986:

* Tabitak Information Technology Center ( TETM- Tiibitak Enformasyon
Teknolojilerl Merkezi) was established. It's aim was to follow up developments
about information technologies. It's subject were CAE, Networks, databases,
expert systems, CAD/CAM, robotics, introduction of Information technology
in Tirkiye.

* Robotics Technology Research Unity (Robotek) was established.

1987:

* Studies on determining Turkish language computer standarts was
compileted.

* Computer Networks National Committee was established dependent on
Prime Ministry. Alm was to establish national networks , research systems
and became member of computer networks.

1988:

* Turkish Standarts Institute (TSE- Tirk Standartlari Enstittiisti) determined
Turkish coding standarts which are used in computer and data

communication.
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* Electronic Industrialists Association was established. Aim was to provide
partnership between them.

* Information Technology Development Foundation was established. Aim was
to join international research projects, to make studies on software sector,
standarts, copyrights. This foundation will improve relations between public
and private sectors.

1989:

* A Special Commission was established in order to develop software activities
in Tirkiye, within 6. development plan.

* Turkiye became the member of Independent European Programme Group.
By this way, Tiirkiye has the opportunity for exporting software to European
countries.

1990:

* KOSGEB was established dependent on Ministry of Industry. It's aim was
to support small and middle size industries by technological means, to
support their R-D activities and to become an advisor. It became active in
Ankara, Istanbul, izmir, Konya, Eskigehir and Trabzon.

* Informatics High Council was established depended on Turkish Informatics
Society. It's aim was to improve informatics sector, to maintain coordination in
informatics sector. It's activities were concerning copyrights, CAE,
development of software, investments in informatics.

* As a first time, a Council on Science and Technology was held in Turkiye.

* Programmes about ISDN service and software development took part in
sixth development plan.

1991:

* National Information Technology Commission was established dependent on
Prime Ministry. Information Processing Unit. Aim was to control computer
purchasing to organise data communication activities and standardisation.

* An “Overall Informatics Project” was started in Tiirkiye with the help of
World bank. All information technology projects of S.I.S, T.S.I., S.P.O.,
P.T.T., T.I.S., T.R.T., M.E. will be evaluated and coordinated by this project.
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* A project had been prepared in order to maintain national communication
network between allipublic Institutions. These institutions will be concemning
economy, land planning, social securlty, health, education, law,
transportation, national defence, finance.... but it was not started by the end
of 1993.

1992:

* Informatics working group was established in second lzmir Economy
Congress.

* World bank prepared a report named * Turkey: Informatics and economic
Modernisation”.

* In order to activate CAE, a directorate was established.

1993:

* Turkish Technology Development Foundation was established, It's aim was
to improve R-D activities of Turkish industrial establishments. It has the
capital of 1 trillion T.L. (1993 prices) which was taken from World Bank. It
gives credit to every R-D project about 10 billion T.L. (1993 prices) In one
year, 64 project was applicated worth about 431 billion T.l.. (1993 prices)

* TBD applicated in order to be a public association.

* This year was decided to be an infrastructure year for national CAE
project.

* First Turkish satellite Tiirksat was delivered to Turkish authorities.

* Ministry of Health hired a transponder from Tiirksat for SES project.(Health
information systems project)

* Tirkiye signed European Transnational Television Contract. Contract
depends on prohibition of TV programmes which deteriorates general and
public moral.

1994:

* It is decided to use Turkish in European paging system.
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LEGAL ISSUES

1977

* Import of computer hardware was prohibited.

1980:

* Import of computer hardware becomes free.

1983:

* Import of computer hardware was prohibited and become free in the same
year.

1984:

* Import of computer environment became totally free.

1989:

* Management of radio and TV stations was given to PTT with the law of
3517.

* All computer elements became free from custom.

* Crimes concerning informatics issues, were entered to Turkish law. It's
range includes copyrights, patent using, and intimacy in communication.
1990:

* Taxes were decreased in computer sector.

1991:

* Law about informatics crimes was accepted in T.B.M.M. Justice
Commission. Punishment of informatics’ crimes will be differentiated between
1-6 year of jail punishment and 1- 50 million T.L. (current prices) of money
punishment.

* Ministry of Finance and Customs permitted sale of POS terminals.

1993:

* A legal decision was offered in order to change Television Law in Tirkiye.

* A legal decision was offered in order to privatize telecommunication
services.

* Privatisation of telecommunication services was rejected by Anayasa Court.
1994:

* New Radio Television Law was accepted by parliamentary.
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INFORMATION TECHNOLOGY EDUCATION AND R-D ISSUES

1952:

* Turkish Technical communication Center (Tirk Teknik Haberlesme Merkezi)
was established in I.T.U as an example for industry- university partnership.
But it was closed after 18 years.

1972:

* Computer engineering department was opened in M.E.T.U. as post graduate
programme.

1977:

* Computer engineering department was opened in M.E.T.U and Hacettepe as
bachelor programme.

* Aselsan R-D unit was established.

1981:

* Semi-Conductor Technology Research Laboratory was opened in Tiibitak
Marmara Research Institute.

1986:

* Computer engineering department was opened in Bilkent University.

1987:

* Firat University and Industry Partnership Development Center was
established. aim was the training of of people for industry, to supply research
and documentation services for industry and to help industries in their R-D
activities.

* In Tibitak Marmara Research Institute, a project of Very Large scale
Integration (VLSI) was started within NATO’s Science for Stability programme.
* Studies started on university- industry partnership in Uludag university.
1988:

* Netas R-D unit was established.

1989:

* Teletag R-D unit was established.

1990:

* 1.U. Computer engineering department was opened.

* PTT R-D unit was established.
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1992:
* M.E.T.U. Biltir center was opened as an example for university- industry

partnership. Design, analysis, production services was given to firms who
produce machinery.

1993:
* High technology institute was established in Izmir and Gebze.

* Marmara university Technology Foundation CAM Laboratories was put in
service as an example for first example for university- industry- foundation

partnership.
* M.E.T.U ODAK Center had been put in service for an example for

university- industry partnership. With the help of ODAK, all research

activities can be integrated.
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APPENDIX D

TECHNOLOGICAL GLOSSARY

Automated Teller Machine: (ATM) An information technology device, especially
used in banking services.

Asynchronous Transfer Mode: (ATM) A network concept that, integrates circuit
and packet switching technologies and assign bandwidth according to

Analog: Electronic waves that transfer voice signals.

Digital: System which converts voice and vision signals into computer signals
of 0 and 1.

Electronic Funds Transfer: (EFT) An information technology application
which involves the physical transfer of paper, bank notes, cheques, money

orders.

Ethernet: A type of local area network with fibre optic cable system.
International Business Systems: (IBS) Rural satellite telephone systems
especially with 30-50 channels. It allows all type of communication via small

satellite antennas.

Local Area Network: (LAN) A network which provides communication link
within building or campus.

Open Systems Interconnection: (OSI) A universal computer communication

standard.
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Packet Switching: A Communication system which codes all information into
0-1 system and transfer this information in the form of packages.

Point of Sale Terminal: (POS) An information technology device for electronic

transfer of information about sells.

Private Branch Exchange: (PBX) An automatic/digital telephone exchange
which allows various callings via same line.

Protocol: The rules that consists of agreed coding schemes for computer
communication to guarantee good communication.

|

Satellite Business Systems: (SBS) Satellite communication system with 1 to 4

channel capacity. System allows voice, text and data communication almost at

very remote regions.

Teleport: Most obvious physical form of advancement in communication

technology, receiving and transmitting information via satellites.

Telework: Work carried out in a location where, remote from central offices or
production facilities, the worker has no personal contact with co workers

there, but is able to communicate with them using new technology.

Very Small Aperture Terminal: (VSAT) Small satellite earth stations with
receiving dishes about 1.8 meters or less in diameter. It includes voice, e-

matl, facsimile, database distribution and videotext.

Very Large Scale Integration: (VLSI) Entire integration of computer and

telecommunication technologies.
X.2b, X.75, X.400: Different computer communication protocols.
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