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TRENDS THAT WILL SHAPE 
OUR FUTURE
CENGİZ ULTAV

When we think about the past 500 years, we see that civilization has undergone 
significant changes through periods that each lasted roughly a century. These 
periods started with the century-long period of enlightenment, followed by a 
century-long period of liberation and emancipation, a century-long period of 
imperialism, and a century-long period of capitalism. Following these periods, 
we are now witnessing the “era of technology”, shaped largely by the successive 
waves of technological transformation that have taken place in the last 100 years. 

Every wave of technological transformation has created ruptures that have 
significantly impacted our lives and business world, and we now stand at the 
threshold of yet another big rupture. Our future is once again changing in a 
striking manner due to the impact of scientific and technological advances. 
Furthermore, the future and well-being of growing, aging and increasingly urban 
human communities depend on a more sustainable world. Certain basic trends 
have now begun to take shape around these developments. These are:

1. Energy efficiency: At every level – whether it be in devices, vehicles, 
buildings, cities, countries and at a global scale – there will be a growing 
emphasis on technologies and applications that ensure the use of energy 
with maximum efficiency at the right time, at the right place, and in the right 
quantity. Energy efficiency will be more crucial than ever for a sustainable 
world.

2. Digitalization: There are forecast that there will be 50 billion smart 
devices throughout the world in the not-too-distant future. Advances in 
sensor and communication technologies, and particularly in the field of 
algorithms, are paving the way for a large-scale digital transformation. To 
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ensure that digitalization takes place in a cost-effective manner, software and hardware costs will 
converge to zero, while smart algorithms will take the center stage.

3. Advanced materials: The field of materials is a fundamental area that affects every other field. 
Advances in this area have also gained momentum, and alternative materials are making an entry 
into our lives one after the other. We should be expecting this trend to accelerate exponentially.

4. Energy storage: Advances in battery technologies will affect every device and system that 
utilizes energy. This, in turn, will facilitate energy efficiency and digitalization as well, while 
also making us less dependent on spatial constraints by rendering our lives more mobile. New 
materials will make even greater contributions to the progress in this field.

5. The sharing economy: The sharing of limited resources in the form of vehicles, devices and 
services through existing, and new platforms will become a more common practice, enabling the 
utilization of idle capacity to maximize benefits. We are at the infant stages of a sharing economy.

6. Cellular organizations: In the organization of business, we foresee the emergence of robust 
network structures consisting of cellular units that cooperate with each other far more efficiently, 
instead of big and vulnerable ivory towers. We also expect such structures to expand and become 
widespread at an increasingly faster pace.

7. New education/training technologies: New applications and technologies that will prepare 
humankind for the future will result in the creation of more effective training systems that are 
independent of spatial constraints and customized to individuals. Training will provide the human 
resources and intellectual infrastructure that will fuel other trends.

While all these trends are being fed from a wide range of scientific and technological advancements, 
the business ecosystem is increasingly feeling the need to change radically and become continually 
intertwined with technology in order to remain globally competitive. It would not be wrong to predict 
that in addition to existing players, we will see new players joining our business community who not 
only skillfully read these trends of change, but also have a better understanding of needs and use 
technologies in a more beneficial manner. 

In terms of production capacity, diversification and flexibility; our country has a great potential that 
can scarcely be seen in other parts of the world. I believe that if we manage to restructure these 
capabilities, based on basic trends, to develop a more integrated and more technological system that 
creates more added value, Turkey will attain even greater achievements than it has done to date.

Cengiz Ultav 
Chairman of Board, TTGV2 



INTRODUCTION
E. SERDAR GÖKPINAR, Ph. D.

A technological transformation has undisputedly become the main vector 
affecting both our daily lives and our business community. A wide range of 
studies are being conducted at the international level on trends and projections 
with the aim of shedding light on the future, some of which have already been 
translated into Turkish. However, we have concluded that a study reflecting the 
technological assessments and thoughts of people directly involved in these 
processes within our country would also make a significant contribution. We 
asked ourselves the following question: “What kind of a future are our industry 
and technology leaders predicting?” This study was basically put together to 
provide an answer to this basic question.  

To our industry and technology leaders who have extensive experience in 
technology and have been working for high-tech industries for years, we asked:

•  What types of technologies would create an exponential effect in the 
future,

•  Could you prioritize these technologies in terms of the impact of their 
effects?

•  What kind of impacts they are expecting when these technologies are in 
daily use? 

•  What kind of steps should be taken in our country to develop, acquire and 
use effectively of these technologies?

Data was collected via interviews. The collected data was then analyzed to 
compile a list of technologies that are prioritized. I would like to share some 
key indicators of the study: 

•  The results were obtained by filtering a vast amount of acquired experience. 
The total work experience of the people who directly contributed to the 
study is 430 years, and the average length of their employment is 30.7 years.
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• Contributions were received from 15 industries and sectors: Informatics and Electronics, 
Telecommunication, Energy, Automotive, Digital Media, Solid Waste, Robotics and 
Mechatronics, Industrial Automation, Healthcare, Banking and Finance, Consumer Durables, 
Defense, Aviation, Education, and Manufacturing.

• It was described that a total of 28 technologies will play a determining role in our future. A list 
of these technologies is provided in the following sections.

The first part of the study briefly outlines predictions of our industry/technology leaders regarding 
the future. It is followed by a second part which provides a prioritized list of technologies along with 
brief descriptions on them. The third and the last part includes assessments regarding the steps 
that need to be taken to benefit from technologies listed through the integration of inputs from the 
participants.

We are very grateful to people who have contributed to this study, which intends to devise a common 
strategy concerning our technological future. We hope that you will enjoy this work published 
with the title Future Technologies 2019, which has been compiled with the input of distinguished 
individuals who have played a key role in Turkey’s industry.

Serdar Gökpınar, Ph.D. 
TTGV Program Consultant
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OPINIONS ABOUT 
THE FUTURE





JAN NAHUM
Hexagon Consultancy, CEO

Technologies That Will Shape Our Future:  
Artificial intelligence, robotics, nanotechnology, additive manufacturing

In the future, we will be managing through bots and robots many works that are 
currently handled by human beings. It seems that people will have more spare 
time after smart systems have taken over numerous tasks. But the question is, 
what will mankind do? It would not be wrong to expect that they will do other 
tasks and spend time for other activities that require creativity. “Creativity” is 
the most important function that separates human beings from other living 
creatures and the smart systems we are developing.

We can also have another aspiration in the long term: We are making progress in 
digitalizing all kinds of information. Even today, everything that we can digitalize 
is being sent at speed of light. We will step into a completely different era when 
additive manufacturing systems become capable to print biological structures, 
especially DNA that contains all the data of living things, as well as the amino 
acids that are the building blocks of life. We will be able to transmit information 
about living creatures, and hence human beings, to any place and have it printed 
there. Thus, physical distances will be significantly shortened and, in a sense, we 
will be taking a step towards the “space warp.”
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ENiS ERKEL
Koç University, Academic

Technologies That Will Shape Our Future:  
Machine learning (as a branch of artificial intelligence), robotics, 
communication technologies, nanotechnology, biotechnology

By means of increasing spread of robots, we are changing our way of doing 
things while also improving our quality life. The precision of surgery robots, for 
instance, has been greatly improved, with robots now becoming able to learn. 
From education to healthcare, artificial intelligence and robotics will touch every 
sphere of human life. Over time, there will remain no area which they have not 
penetrated. We can already see how they make a difference even by applications 
that we consider to be in its infancy.

We also should not overlook biotechnology. Combining that technology 
with nanotechnology permits tissue repair at a molecular level, and even the 
production of smart tissues. These are very striking developments. 

Technologies which we worked on as R&D projects nearly 20 years ago have 
now taken the form of products and services. Persistent and uninterrupted R&D 
efforts are very critical for our future.
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BÜLENT HiÇSÖNMEZ
Google Turkey, Director

Technologies That Will Shape Our Future:  
Artificial intelligence, genetic technologies (genomics), computation, 
autonomous vehicles, internet of things

Emerging technologies will affect all industries and sectors. In some sectors, we are 
witnessing this striking change in real time. There is, for example, an exponential 
transformation in the healthcare sector. New technologies have started to change 
everything from how health is addressed (shift from the preservation of health 
rather than the treatment of illness) to the provision of healthcare services. It 
appears that autonomous vehicles and drone-based delivery in transportation and 
logistics will radically change our lives and ways of doing business. 

Not just new technological products and applications, but also the existing 
infrastructure will be obliged to change in line with their requirements. The 
transformation of the common living spaces of people, as well as smart cities, 
energy efficiency requirements and hence smart energy management systems will 
all become part of our lives.
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HAKAN ALTINAY
Altınay Robotics and Automation, CEO

Technologies That Will Shape Our Future:  
Chemicals and materials, processors and microchips, sensors, artificial 
intelligence, software, robotics, micro-production, and precision machining, 
additive manufacturing.

Emerging technologies will affect all spheres of life. All production processes 
and systematics will change, including the construction of houses... More flexible, 
simpler, and more controllable production systems will be in place. The management 
concept for all organizations and settings, including the kitchens in our homes, 
will be different from those we are seeing today. Humanoid robots will enter our 
homes just as white appliances have, becoming standard household goods in a 
maximum of 20 years. Injuries and deaths resulting from traffic accidents related 
to driver errors will be minimized once autonomous cars enter into service. These 
are only a couple of predictable examples. In sum, we will be handing over a large 
part of our manual works and some of our cognitive works to artificial intelligence 
and robots.

It can be pretty limiting to try manufacturing a product by integrating technologies, 
materials, and components that you have not developed yourself. We need to 
efficiently organize the scientific and technological processes, starting all the way 
from the fundamental sciences and up to the final product.

10 
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AHMET MURAT  
YILDIRIM, Ph.D.
Borusan R&D, General Manager

Technologies That Will Shape Our Future:  
Battery and energy storage, autonomous vehicles, embedded software, 
advanced materials, smart glasses

In recent times, we are particularly focusing on the means of transportation 
of the future, and seeing that petroleum and its derivatives will gradually 
disappear from our lives when electric and autonomous vehicles enter into 
use. Therefore, it would not be wrong to expect a marked improvement in the 
level of negative effects on the environment. Easier to control, electric vehicles 
will also play a role in facilitating the transition to autonomous vehicles. People 
will gain time as autonomous vehicles are put into wider use. In other words, 
people traveling inside a vehicle will be able to focus on their own activities, 
rather than having to check the road while traveling.

Thanks to new materials and production technologies, which will affect 
autonomy as well as the industry, I expect a decline in the number of 
components in vehicles, and hence a decrease in the costs and time required 
by production and maintenance.



GÖNÜL KAMALI
Doruk Automation, General Manager 

Technologies That Will Shape Our Future:  
Internet of things, augmented reality, machine learning and big data analytics, 
network technologies, cybersecurity

The tide of technological transformation we are witnessing today is essentially 
on data. The application that is expected to make a difference, will obtain and 
share information in a reliable and safe manner, render this data meaningful 
through analytics, synthesizing the data, and making predictions about the 
future. It would not be wrong to assume that those who have big data will be 
able to make more accurate predictions.

Augmented reality will also inject an incredible richness into our lives. We will 
get real-time information and advice about the nature and identity of anything 
we come across, and even about what we can do for it. The way people handle 
information, and hence our way of thinking will all change. Life will become 
much faster. Professions and the education system will transform radically.

We are members of a community that is drawn to technology and is curious to 
learn. There is no reason for us to fail if we take the right steps.
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ONUR ÖZCAN
Ertunç Özcan, General Manager

Technologies That Will Shape Our Future:  
Wearable technologies, artificial intelligence/cognitive technologies, 
microelectronics (sensors and chips), additive manufacturing, robotics, 
materials

In the near future, advancements in wearable technologies will enable us to 
monitor nearly all vital parameters related to our health. With the progress in 
informatics, microelectronics and sensor technologies, diagnostic devices with 
sizes that once ranged from 5 to 10 meters are turning into handheld devices 
that can be connected to mobile phones. Thanks to additive manufacturing, 
prostheses and implants can be manufactured more rapidly, and the time it takes 
to make them will likely become even shorter. Artificial intelligence will help to 
compile, gather and integrate all other technologies.

All these technologies will change the way of accessing healthcare services. 
People will take precautions before getting ill, rather than receiving treatment 
afterward.

In the past, the span of time we used to call “the future” once meant 20 to 25 
years from now; but today, this has decreased to 5 to 10 years. We should be 
expecting substantial technological transformations every 5 to 10 years.
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Technologies That Will Shape Our Future:  
Artificial intelligence, robotics, internet of things, blockchain, additive 
manufacturing.

Artificial intelligence will undisputedly shift all balances and transform the entire 
business ecosystem. Alongside all the changes, we will need to question the 
role of individuals in business life. It would not be unwise to expect artificial 
intelligence to affect humanity as much as printing press and electricity did. 
With machine learning, the learning function has already begun to beyond 
human beings. There is less need for humans in order to learn or interpret 
something and this is very thought-provoking.

With the Internet of things, there will be extensive and autonomous machine-to-
machine interactions. Blockchain allows people “to make transactions without 
an intermediary”, thus launching a change in perspectives and paradigms. 
Additive manufacturing will provide more customized and rapid solutions to 
problems.

We will not need to wait long in order to see the striking change brought about 
by technologies.

14 

HAKAN ARAN
İş Bankası, Deputy General Manager
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OGUZHAN ÖZTÜRK
Arçelik, CTO

Technologies That Will Shape Our Future:  
Internet of things, sensors, artificial intelligence and data analytics, engine and 
actuation systems, filtration and membranes, new materials, image processing

The main question is how we could sustainably facilitate human life by technologies. 
The issue of sustainability will become even more important, due to aging populations 
that are gradually becoming more urbanized and interconnected. Smart, autonomous, 
energy-efficient, and interconnected products that provide individualized solutions to 
consumers, along with the technologies that make them possible, will use at a larger 
scale. 

Prior to the start of the era of mass production, production was customized on an 
individual basis. The goal in the era of mass production, on the other hand, was to 
offer standard products of good quality to customers. But recently, we switched from 
mass production to mass customization, which we can describe as mainstream today. 
In other words, nowadays, solutions are developed and products are manufactured for 
customer groups. We will transition to a period where developing customized individual 
solutions will once again be the main trend. The underlying reason is that data related 
to individual use, needs, desires, and preferences can be rapidly collected and analyzed.

It is inevitable for companies that wish to become global players in the age of 
technology to establish their own scientific research departments, to develop their own 
R&D ecosystems, and create an innovation culture suited to their needs, rather than 
restricting themselves only to developing and manufacturing products.



YAMAN  
TUNAOGLU
Karel Elektronics, General Manager 

Technologies That Will Shape Our Future:  
Artificial intelligence, internet of things, cloud technologies, energy 
storage/batteries, robotics

We collect data through the internet of things and make it smart through 
artificial intelligence. Advances in energy storage will affect all human-
made systems. 

I predict that people will work less in the future. The number of people 
working in factories and offices has already begun to decline. Unmanned 
stores are being tested abroad. If current trends continue, it would not 
be wrong to expect a rise in supply, and for the people having more 
purchasing power. The world that we are portraying will, however, be 
much different than today’s world.

A product which is competitive in international markets is a valuable one. 
We see that when we develop competitive high-tech products, they find 
customers globally. The export of high-tech products is thus a crucial 
point.
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AHMET ETi
Sebit, General Manager

Technologies That Will Shape Our Future:  
Artificial intelligence (especially machine learning), augmented reality, 
virtual reality, energy storage technologies, energy generation and 
transmission technologies, materials, food (particularly artificial meat), 
genetic technologies

As an artificial intelligence, and machine learning, in particular, make it 
possible to individually customize solutions in a smart manner, I anticipate 
that this technology will be extensively used in the field of education.

Virtual reality and augmented reality allow the visualization, experiencing and 
feeling of a particular setting, therefore making it very valuable for education.

All kinds of technology used for generating, transmitting and storing energy 
will have the potential to lead to significant changes in our work and personal 
life. I believe that we are moving forward to an era where energy will be 
generated on-site in smaller quantities.

These technologies will not only change products and services but will also 
change us. We will witness the transformation of human beings and humanity 
as we know it.
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UYGAR DOYURAN
GE Digital, General Manager

Technologies That Will Shape Our Future:  
Artificial intelligence, energy storage, Internet of things, blockchain, additive manufacturing.

Just as electricity has markedly affected and changed the entire world, artificial intelligence will 
impact and change it in a similar way. Studies focusing on artificial intelligence and particularly its 
sub-branch machine learning, are being conducted through internet-connected parallel processors 
and with smart algorithms running on them. Just like we plug new products into a socket to make 
them powerful, we will make them smart by connecting them, via the Internet, to machines built 
for artificial intelligence. Coupled with the knowledge gained in the fields of engineering, physics, 
and materials science, artificial intelligence will also pave the way for predictive applications. It is 
possible to predict potential failures before they occur, so as to plan and optimize maintenance.

Energy production is shifting from fossil fuels to renewable resources. At this point, technologies 
used for storing energy become particularly important. In parallel with advances in battery and 
other storage technologies, we expect a serious transformation in the dynamics of the global 
economy. 

Internet of things is being applied to consumer products for some time. Its effects will, however, 
be mostly observed in newly initiated industrial applications. We have demonstrated that both 
production and maintenance durations and costs can be significantly reduced through additive 
manufacturing. We have, for example, managed to manufacture a single piece system that has 
been originally composed of 20 different components, in an application. 

There is an amusing future projection by Warren Bennis: A guard dog and a person will be the only 
living beings in a factory of the future. The only task of that person will be to feed the dog, while 
the dog will be tasked to keep all the humans –including the person who feeds him– away from 
the factory.
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2.
TECHNOLOGIES 

THAT WILL CREATE 
AN EXPONENTIAL 

EFFECT





List of Top 10 
Technologies

1. Artificial Intelligence
2. Internet of Things
3. Batteries
4. Processors
5. Advanced Materials
6. Sensors
7. Robotics
8. Additive Manufacturing
9. Augmented Reality
10. Genetics

Other technologies which have not 
been included into the priority list, 
but were mentioned during the 
study:

Communication, autonomous 
vehicles, software, energy generation 
and transmission, precision 
mechanics, smart glass, virtual reality, 
image processing, networks, cyber 
security, wearable technologies, 
blockchain, engines, filtration, cloud 
informatics, biotechnology, food 
(particularly artificial meat).
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Artificial Intelligence

Artificial intelligence is an area of science and technology that aims to ensure 
that high cognitive functions and autonomous behaviors are performed by 
artificial systems in broader contexts, and by machines and software in narrower 
contexts. Turned into an academic discipline in the 1950s, artificial intelligence 
first progressed towards rule-based expert systems and resulted in successful 
applications. There was a decline in the interest in artificial intelligence studies 
and its funding between the late 1970s and early 1990s, which is a 
period called the AI winter.

Recent advances in algorithms, increases in the speed 
and diversity of processors (e.g. development of GPU 
processors that permit parallel processing), and 
accumulation of big data have once again brought 
learning-based artificial intelligence methods to 
the fore, allowing artificial intelligence to make a 
significant come back. Machine learning, a sub-
field of artificial intelligence, focuses on the use 
of algorithms and mathematical models by 
computer systems to gradually improve their 
performance related to a specific function. 
Inspired by the structure and functioning of the 
brain, as well as a sub-field of machine learning, 
deep learning comprises algorithms and methods 
that allows learning the structure and properties of 
data.

In this study, artificial intelligence, and especially its 
sub-field of machine learning, have notably stood out 
in terms of their potential effects on our future. Artificial 
intelligence made it into the list of prioritized technologies 
mentioned by almost everyone taking part in the study. It is 
believed that artificial intelligence will also have compiling, binding and 
integrating role towards other areas.
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Internet of Things – IoT

The Internet of things may be described as a smart 
network composed of devices that autonomously 
communicate, interact, connect and share information 
with each other and larger systems through various 
communication protocols. The Internet of things is a 
composite technology formed by multiple technology 
components. Sensors, communications, actuators, 
batteries, cloud informatics, software, artificial 
intelligence, data analytics, and cybersecurity are 
among technologies contributing to this area. It is 
predicted that the number of devices in use, which has 
already exceeded 9 billion, will be more than 20 billion 
by 2020 (it may be as high as 50 billion, according to 
some sources). 

Batteries

Batteries (and energy storage) are devices 
used for storing energy in chemical form 
and converting it to electrical energy when 
needed. Battery technologies have made the 
greatest contribution to the current level of 
sophistication observed in mobile technologies. 
Battery technologies are one of the most crucial 
components of technology that will also impact 
mobile devices, electric cars, autonomous 
vehicles, robotics, wearable devices, etc. New 
materials are also leading to the development 
of new battery technologies. Various battery 
technologies such as solid-state lithium ion, 
graphene, lithium sulfur, sodium ion, etc. are 
currently in development.
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Processors

Processors are integrated circuits that serve as the main 
processing unit of a computer and electronically perform 
certain logical and mathematical functions. There are 
presently numerous studies being conducted on many new 
different types of processor technologies. New technology 
areas on which studies are being performed include quantum 
processors, which are considered having commercial potential 
in the short-to-medium term; neuromorphic processors, which 
are inspired by neuron architecture; optics/photonics, plastic, 
and organic processors that can likely be commercialized over 
the medium-to-long term; and memristor technologies.

24 

Materials

Material is a mixture of chemicals or substances constituting an object. Material 
is thus the building block of everything that is physical. There are highly intensive 
studies being carried out in the field of new functional and structural materials. 
There are ongoing studies focusing on composites, aerogel, carbon nanotubes, 
graphene, metamaterials, amorphous materials, metallic foams, metallic glasses, 
and other new materials. The future of technologies such as energy generation, 
transmission and storage, sensors, processors, hard disks and additive 
manufacturing also hinges on materials science and technologies.
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Robotics

Robotics is a field of technology focusing on programmable 
robots that can perform a series of actions independently or 
semi-independently. In some taxonomies, it is described as a 
sub-branch of artificial intelligence. Studies for the future center 
on self-sufficient robots that look like, act and feel like human 
beings, as well as on human-robot collaboration.

Additive 
Manufacturing - 3D 
Printing

Additive, or 3-D, manufacturing is a technology 
family permitting the production of 3D objects 
by adding layers on top of each other. Additive 
manufacturing systems were initially launched 
for the manufacturing of polymeric and 
metallic objects. This technology is currently 
being developed through studies aimed at 
the manufacturing of concrete structures, 
food, organic structures, organs, and human 
tissues, and also via research focusing on 
objects made up of multiple materials and 
on 4-D manufacturing used for printing 
objects consisting of smart materials. Additive 
manufacturing is directly affected by materials 
technologies.

Sensors

Sensors are components that detect events and any changes 
occurring in their environment. There are nowadays hundreds of 
different types of sensors used in various applications. Current 
technology development efforts focus on smaller and cheaper 
sensors with higher energy efficiency, as well as multiple sensors 
and wireless sensors.
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Augmented Reality

Augmented or enriched reality covers technologies 
used for integrating virtual or artificial images, 
sounds, videos or information created by a 
computer on real images by superimposing and 
integrating with them. Users of this technology can 
experience the real world in a different, enriched or 
more restricted manner.

While each technology 
is valuable on its own, it 
should not be forgotten 

that the main impact 
will come from the 

various combinations 
and integrations of these 

technologies. In practice, we 
will see these technologies 
combined with each other 

and with others.

Genetics

As a sub-branch of biology, genetics is the science 
of inheritance and diversity of life. Genomics, 
a field aimed at determining the roles of genes 
within an organism, and genome sequencing and 
gene editing technologies (CRISPR, TALENs, ZFNs, 
rAAV, etc.) are expected to radically affect many 
areas especially medicine in particular.



3.
WHAT TO DO 

NEXT?





STRATEGIC SUGGESTIONS
•  Ensuring that R&D and technology development efforts focus on specific 

areas that are given priority, rather than carrying out activities in all fields, 
might have the potential to ensure more efficient use of resources.

•  Establishing processes and mechanisms that will ensure faster decision making 
at all levels (both public and private) will permit more rapid action, and hence 
allow timely responses to the waves of transformational technologies.

•  It is suggested that government support to be provided in the administration 
of strategic industries directly related to human living (energy, healthcare, 
food, and agriculture), in a similar fashion to what is being done in the defense 
industry.

•  It is necessary to set up funding and marketing mechanisms as well as the 
government’s diplomatic support for the marketing and export of high-
tech products in the international markets. As an example of this, leading 
construction contracting companies have already conducted successful 
endeavors in other countries after taking their operations abroad in 
coordination with the government..Integrated comments 

and suggestions for 
efficient development, 
acquisition, and 
utilization of the 
stated technologies...
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ECOSYSTEM 
DEVELOPMENT
Contemporarily, ecosystems and networks rather than individual 
companies are competing in the global economy. Beyond the 
achievements of each individual stakeholder, it is of critical 
importance that the ecosystem should be advanced and sustain 
its development. Strategies should be devised and implemented 
in order to establish dynamic and inclusive industrial ecosystems 
that are centered on information and technology; integrated at the 
national and global level; possesses a well-established culture of 
cooperation; and capable of self-regulating and self-financing. In 
general, it is observed that qualified professionals migrating to other 
countries in the form of brain drain frequently prefer countries that 
have advanced technology ecosystems, rather than those solely 
offering good salaries and benefits.

BRANDING
Performing works in a satisfactory manner from a 
technical standpoint is necessary, but not sufficient in 
itself. It is considered that creating the perception of 
a “high-tech country” for our country, both at home 
and abroad, is also of critical importance. Countries 
that have been recognized as a technology brand can 
easily sell their products with a higher added value. 
In addition, products that lack references within the 
country cannot be easily exported. In other words, 
there is a need for more efficient management of 
perception within the country, and better use of the 
domestic market. It is hence necessary to devise and 
implement strategies aimed at promoting the Turkish 
industry as “a technology brand”, both at home and 
abroad.
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FUNDAMENTAL SCIENCES
It is not easy to speak about intensifying scientific research in today’s 
world where the general pragmatic expectation in innovation is to 
achieve rapid financial outcomes by developing a mobile app. Although 
there is a visible trend showing dwindling interest in fundamental 
sciences throughout the world, countries are taking actions to ensure 
that scientific efforts are not hampered, given the importance of this 
matter. We should keep in mind that all industries and sectors are, 
without exception, built on fundamental sciences. 

While the tendency to directly focus on engineering and 
commercialization activities without accumulating knowledge in the 
field of fundamental sciences may seem practical, it leads to results 
with a lower added value. Fundamental sciences require long-term 
efforts.  Technologies that were worked on in R&D projects nearly 20-
25 years ago have nowadays taken the form of actual products and 
services. Persistence and patience is, therefore, a necessity. 

Steps should be taken to establish and implement a science and 
technology policy, along with its associated applicable yet ambitious 
roadmaps, that will ensure that fundamental sciences (physics, 
chemistry, biology, mathematics, and social sciences) form a key 
part of a value chain in our country, which already holds advanced 
capabilities. Besides the scientific studies within the country, an 
additional suggestion is to raise awareness and make efforts to 
become actively involved in major international scientific projects.
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HUMAN RESOURCES AND 
EDUCATION
Highly qualified human resources are indispensable for high-tech projects where there is 
a serious shortage of qualified human resources across the world. There is a competition 
between countries and companies that approach the matter strategically to attract talents 
from all around the world. Developing countries find it harder to obtain and retain highly 
qualified human resources by using conventional methods. Turkey has a number of good 
universities, as well as qualified people who have graduated from these universities. What is 
really needed here is to provide quality in higher quantities. 

Education lies at the heart of everything. The importance of phases prior to vocational 
education should also not be overlooked. It is of critical importance to equip children with 
the scientific and technological knowledge of today’s world, starting all the way from primary 
education. Forming the mindset that will develop advanced technologies and turn them into 
benefits is a process that takes time and requires patience. It should be borne in mind that 
children who are going to primary school today will probably enter the business world in the 
first half of the 2030s after completing their education and that they will be able to make 
significant contributions and value in 2035-2040 time frame after gaining experience.

To this end, it is necessary:

•  To develop an education system that will encourage curious, investigative, creative, 
inquisitive, problem-solving and confident young people who will produce high-tech 
products rather than only becoming their consumers;

•  To extend vocational learning programs that enable students to learn by doing and 
allow them to keep abreast of current systems in the world;

•  To establish systems that will exponentially increase the numbers of graduates with 
doctoral degrees in all fields of the science, especially fundamental sciences, without 
any concessions on quality.

•  To establish and implement strategies at national, regional, sectoral and organizational 
levels in order to retain experienced and qualified human resources.
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FINANCING
Over the past 10-15 years in Turkey, large quantities and varieties of funds have 
been allocated to different phases of R&D life cycle. To further support this 
positive trend, it is necessary:

•  To develop an ecosystem for supporting techno-entrepreneurs and  
start-ups at their early phases through a partnership between the private 
sector and the government, similar to those observed in developed 
economies;

•  To establish support mechanisms for innovation and product development, 
commercialization, branding, and internationalization, which are the next 
stages after R&D;

•  To conduct systematic and regular impact analyses of the support 
provided, in order to ensure that resources are efficiently used;

•  To upgrade the existing venture capital (VC) system and to bring its legal 
infrastructure to the level of global best practices;

•  To enhance the predictability of timing of R&D grant and incentive 
payments, and to ensure that payments that have become due are made 
as soon as possible.

Improvement of the economic situation in general and its higher predictability 
will also encourage individuals to invest their savings in the real economy. 



NOTES
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