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FUNDAMENTAL PROBLEM: 
SCIENCE GAP
CENGİZ ULTAV

We are now at the dawn of a great breakthrough which might be witnessed 
only once a century. Regardless of whether viewed from a social, geopolitical 
or economic perspective, the main driving force behind this breakthrough is the 
large-scale simultaneous leaps witnessed in science and technology. Whether 
driven by materials or algorithms, all technological developments are rooted 
in science i.e. mathematics, physics, chemistry, biology, neuroscience, etc. For 
example:

•	Thanks to the developments in the field of subatomic particles in physics 
and mathematics of void science, an external wall paint has been created 
that is capable of changing status and creating a temperature difference 
of  ±6°C, which has the potential to rule out the need for air conditioners 
in temperate zones in the future.

•	Likewise, developments in biology and genetics, in other words, the 
gaining of a better understanding of such mechanisms as DNA and RNA, 
have begun to pave the way for developments in miscellaneous fields. 
A group of young people managed to determine the DNA sequence of 
sea shells, which they then transferred to mono-chromosome bacteria, 
and were able to create a very strong but very light sea shell material by 
placing the identified bacteria in a fermentation pool.  

•	Thanks to the recent developments in neurosciences, we have begun to 
understand how the brain works. The Human Connectome Projects, and 
other such endeavors, are providing humanity with vital new information, 
the development of which will not be limited to affect the progress in 
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medicine, neurology and our understanding of the brain. It is clear that the knowledge we 
gain from these projects will lead to advancements in the hardware that will power the 
computers and run the developing algorithmic structures. 

From a global perspective, Turkey holds a significant position in many fields, despite 
the significant science gap. What we need is to become a country that increases scientific 
production both qualitatively and quantitatively, that develops technologies, that innovates and 
that increases its value added. Accordingly, our focus should be on Turkey’s science gap, and 
how to close it.

The demands and skills of the new generations that are now taking steps into “life” differ from 
our own, and from each other. While we are still struggling to understand gen Y, gen Z is now 
knocking at the door. With no time to waste, Turkey needs to furnish these young people, who 
have the ability to change our future, with contemporary knowledge and skill sets, providing 
them with strength and giving them authority. The state, local companies, society and families 
have equal responsibility in this regard. The education system should provide support and 
prioritize such topics as empowerment, managing the unknown, facing science, and thinking 
in a distributive and integrative manner. We need to find and clear out all the points of friction 
in society, including those related to ethnicity, religion, gender and economy, and eventually 
increase liberty.

Finding financial sources for scientific and technological innovation is another critical point of 
friction that is detrimental not only to Turkey, but to the entire world. In today’s world, resources 
amounting to almost $17 trillion are being kept at negative interest rates. In need of reassurance 
and safety, some people refrain from investing in technology, desiring to “save their money, 
even if it means they have to pay for it”, etc. Globally, we need to ask ourselves the question: 
How do we transfer the money kept at negative interest rates to innovation?

While from a national perspective, we need to answer another question: How can we use our 
financial resources to encourage our young people to come up with innovations that has the 
potential to solve our problems? At this stage, the state is traditionally expected to be more 
influential in science, while the private sector invests in innovation, but we need to ask ourselves 
whether we are using our financial resources effectively in our efforts to close the science gap, 
to develop technologies and to create “value added” through innovation.

Cengiz Ultav 
Chairman of the Board, TTGV
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INTRODUCTION
Dr. E. SERDAR GÖKPINAR

Technoscape is a foresight study that aims to provide a brief overview of the 
anticipations of miscellaneous stakeholders in our technological innovation 
ecosystem. It was created as a study to mirror the viewpoints and assessments 
of those who are personally “at the coalface” with the idea of making valuable 
contributions to our technological innovative ecosystem. The first version of this 
study, Technoscape 2019 was translated into English due to the great interest it 
gathered, presenting the viewpoints of industrialists and technologists. 

This second publication, which we entitled Technoscape 2020 will cover the 
standpoints of our technology investors. In short, with this publication we 
sought answers to a question:  “What kind of future do our investors foresee”? 
During our interviews, we searched for answers to the following basic questions 
posed to those who invest in technological innovation:

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

•	What kind of effects do you expect to see when these technologies are 
put to use in the future? 

•	The respondents were further asked for their comments and suggestions 
for the efficient development, acquisition and utilization of these 
technologies in Turkey.

The collected data was analyzed qualitatively to identify the valuable viewpoints 
that “reflect the perspectives of Turkish investors.” The first part of the study 
provides a brief outline of the respondents’ predictions for the future. The 
second part follows by providing a list of technologies that, according to the 
respondents, should take priority for Turkey, along with brief descriptions. The 
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third and final part presents assessments of the steps that need to be taken to benefit from the 
technologies that were identified from the inputs of the participants.

I would like to share some key indicators garnered from the study: 

•	The results were obtained after filtering a vast amount of acquired experience. The 
aggregate experience of the people who contributed directly to the study was 351 years, 
with an average length of employment of 22 years. The aggregate experience as investors 
among the respondents was 193 years, with an average of 12.1 years. The respondents’ 
investment experience corresponds to 55 percent of their business experience; in other 
words, they have transferred their real sector experience to investment field...

•	Technology investors were observed to invest or to monitor investment opportunities in 
approximately 25 industries and sectors, vertically. As of today, the most popular industries 
and sectors for investments are, in order of popularity, healthcare, biotechnology, fintech, 
e-commerce platforms / digital markets, and ICT in general.

•	On the other hand, from a horizontal viewpoint, it was determined that a total of 22 
technologies / technology areas are expected to play a determinative role in our future. 
A list of these technologies is provided in the second part.

As a critical finding, in Technoscape 2020, as was the case in Technoscape 2019, Artificial 
Intelligence was identified as the most determinative technological field of the future. The 
participants agreed unanimously that artificial intelligence would be a permanent feature. It was 
concluded that in every aspect of our lives we will increasingly experience embedded artificial 
intelligence in areas where data is produced, and cloud-based artificial intelligence in cases 
where data is produced continuously and remotely. Taking Amara’s Law into consideration, 
i.e. “We tend to overestimate the effect of a technology in the short run and underestimate 
the effect in the long run,” it would not be wrong to assume that the real effect will be seen in 
medium to long term.

We are very grateful to those who have contributed to this study, which intends to contribute 
to the development of a common strategy concerning our technological future. We hope you 
enjoy Future Technologies 2020, which has been compiled with the input of many distinguished 
contributors working at the coalface of technological investment.

Dr. E. Serdar Gökpınar 
Corporate Relations and Collaborations Coordinator, TTGV
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OPINIONS ABOUT 
THE FUTURE



From day one, 
applications should be 

developed with the global 
markets in mind.
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MURAT ÖZGEN, SELAMi DÜZ
İş Girişim Sermayesi  

Technologies that will Shape Our Future:
Digitalization, Data Centered Technologies, Artificial Intelligence, Internet of 
Things, Robotics, Cloud Computing, Cyber Security 

Digitalization is walking into every aspect of life and is bringing about radical 
changes, while data-centered technologies are bringing destructive transformations 
to businesses that use traditional technologies. For example, thanks to the increasing 
use of artificial intelligence in health technologies, the accuracy and swiftness of 
diagnosis and treatment processes have increased, offering a clear indication of 
how new technologies have led to benefits. That said, it is not only the health sector 
that is being affected by such developments, as other fields are also being affected, 
including agriculture, transportation, logistics and production, both globally and in 
Turkey. The production and use of technology will increase the pressure of constant 
change on the current business methods.

For example, digitalization is rapidly changing the way we do banking. Branches 
are shrinking in both number and size, and digital banking, which is accessible 
regardless of time and space, is coming to the fore. In today’s world, thanks to 
global digital technologies, we have access to digital applications through which 
we can open a bank account in just 8 minutes. It is only natural that the employee 
profile will change. 

In order for Turkey to increase its international competitive capacity, our producers 
of technology need to be global players, as those who produce only for Turkey 
will not be able to grow in the long run, and nor can they take a stake in their 
respective fields. We lose significant amounts of time when we try to adapt a highly 
successful local application to international markets, and so it is therefore vital that 
we develop applications that consider the global markets from day one.

Maxis Girişim 



8 

Data, our new raw 
material... We are in 

pursuit of businesses that 
will allow us develop new 
business models using 

data.

Technologies that will Shape Our Future:
Artificial Intelligence, Data Centered Technologies, Biotechnologies (and Genetics), 
Robotics, Advanced Materials, Additive Manufacturing, Everything About Intelligent 
Transportation

I see a future in which serious problems will need to be resolved. By 2050, 70 percent 
of the global population will be living in megacities. Urbanization is a substantial factor 
that cannot be ignored, as it will bring numerous problems on the other hand.

Technological development is gaining momentum, and it takes us considerable effort 
to keep up. Unfortunately, persuading industrialists takes too long. In today’s world, 
money and geography are no longer limiting factors, as anyone who understands the 
game and who acts quickly can enjoy the opportunities they bring.

People’s means of transportation are changing, and that’s why we are interested in 
everything related to intelligent transportation. We are currently researching how 
everything is going to change. Intelligent transportation covers a wide range of 
technologies, such as software, connectivity, data analysis, electric and autonomous 
vehicles, etc.

Furthermore, the fact that natural resources that are at risk of depletion raises the 
importance of biology and sustainability. “That’s why our intention is to develop 
sustainable intelligent transportation solutions.”

From a smart and sustainable city approach, using data and technology in the most 
effective manner possible requires one to work within an ecosystem. To be able to 
use different technologies together, we need to develop the necessary skills to work 
collectively with other sectors.

Intelligent production is also a part of this. It will be possible to produce flexible and 
tailor-made products that provide cost advantages thanks to the development in 
design technologies, supply chains and flexible production systems.

AHU BÜYÜKKUSOGLU SERTER
Fark Holding
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METiN SALT
Vestel Ventures

Technologies that will Shape Our Future:
Internet of Things, Artificial Intelligence, Human Machine Interface / User Experience 
Technologies, Quantum Computers, Advanced Materials, Autonomous Vehicles

We are witnessing the development of a frictionless economy. The factors that create 
frictions between buyer and seller are disappearing one by one. Let’s imagine... I call for 
my autonomous car and it comes, money withdrawals are now handled automatically, 
there is less traffic, we are living in smart cities, there are systems that allow me to 
buy things using facial recognition or to access a service simply by physically being 
somewhere, a future in which everyone is nice to one another since they are graded by 
each other... None of those things are far away. A life with less fights, less noise, less 
negotiations, i.e. less friction. On the other hand, in such an economy, companies will 
prefer to offer services rather than selling devices.

Smart cities may lead to the advent of the citizen wage concept, in which credits are 
obtained for providing social services (for example, obtaining credits by collecting 
trash or helping the elderly, and using such credits for transportation). This may lead 
the situations where we benefit from providing help to the city. There is no doubt that 
all of these systems need to be designed and managed well, as there is another more 
controversial version of this system, being the social credit system applied in China...

We have begun to witness the significant effects of technological development on 
business life. A model that began in the software sector, i.e. “freelancing”, is spreading 
also to other areas. In the not too distant future, we will not have employees, but 
instead will hire someone seasonally, and will have no concern about what they do 
when they are not working for us. On the other hand, the education system will also 
change. Today, universities offer labels rather than skills; and as the business world, we 
recruit people based on these labels, not their skills. The freelance economy will wipe 
out the concept of recruitment, with those who can solve a problem being offered a 
job, which means a more democratic and participatory economy...

We are witnessing 
the development 
of a frictionless 

economy.



I believe that it is the 
applications that touch 
human life and target 
inefficiencies, those 
will be successful. 

ELBRUZ YILMAZ
3TS Capital Partners

Technologies that will Shape Our Future:
 Artificial Intelligence (Machine Learning), Cloud Computing, Blockchain

When used collectively, machine learning (especially pattern recognition) and 
cloud computing offer companies the chance to solve complex problems. We 
expect the market shares and innovative opportunities of companies that make 
use of such technologies will increase. Of course, such technologies will make 
headway...

The proper use of technologies can make a significant contribution to our lives. 
For example, travel in the past was not easy, although the current ease of travel 
developed recently. Now it is very easy to plan a journey without the need for 
a mediator, which has improved also the general economy. Another example 
is education. If you wish, you can obtain a decent education through the 
Internet, without having to physically go to school. The example of education 
demonstrates that decreasing the cost of access to information brings a certain 
level of democratization.

I believe that applications that touch human life and target inefficiencies will 
be successful.  For example, with the impacts of informatics on the healthcare 
sector, studies to decrease the market access time of newly discovered drugs 
and to reduce costs will gain importance.

Having said that, we cannot argue that all kinds of developments are beneficial 
for us. For example social media should be approached with great caution. I do 
not think it has contributed much to our quality of life, and it can actually be 
argued that it has been detrimental in this regard due to misuse.

10 
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ORHAN AYANLAR
Mediterra Capital 

Technologies that will Shape Our Future:
Data Centered Technologies, Biotechnology, Advanced Materials, Artificial 
Intelligence, Internet of Things

When we look at technology from the viewpoint of basic human needs, we can see 
a classification: health, self-improvement and sustainability. We need to take into 
consideration the technological combinations that makes these possible.

For example when human health is affected, everything else stops. People strive for 
a long and high quality life. Health relates also to food; in other words, food provides 
energy to the body, and as such is an inseparable part of health. Therefore, the 
technology to serve for health will gain more popularity. For example, biotechnology, 
genetics-genome and nanotechnology are some of the disciplines in which works 
are underway on artificial meat, more efficient foodstuffs, etc.

Back in the old days, development meant conquering different countries, but now 
we are living in the age of mental development, and we are conquering other worlds. 
The continuous accessing and processing of information is smoothing the way. On 
the technological front, data centered technologies and artificial intelligence are 
game-changing technologies.

Finally, without sustainability, life ends, and at the end of the day everything is related 
to life. It is also directly related to health and food. While considering sustainability, 
we need to highlight productivity and the technologies increasing it.

Without sustainability, 
life will come to an end, 
and at the end of the 

day, everything is related 
to life.
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Historical trends indicate 
that the world will be a 

better place in the future, 
and technology will be a 

considerable contributing 
factor.

ESRA TALU
GoGlobal 

Technologies that will Shape Our Future:
Artificial Intelligence, Internet of Things, Blockchain, Privacy Centered 
Technologies

People are striving for a long, high-quality and sustainable life, and so there 
is little doubt that health and the related technologies will gain significant 
importance.

Access to information and response times have shrunk considerably, and as 
a result, we hear about things that happen or that are presumed to have 
happened, and respond. Of course, it’s not all lavender and roses. Technology 
is susceptible to misuse.

Whether intentionally or not, we give so much of our personal information 
away, and leave personal traces  through mobile phone applications that are 
supposed to make our lives easier, generally free of charge. Naturally, our lives 
are under a microscope, and our loss of privacy creates a serious problem. 
Technologies such as blockchain etc. can be used to protect our privacy, 
which means that some of the solutions to our self-created technological 
problems are also technological.

Aside from certain hitches, historical trends indicate that the world will 
be a better place in the future, and that technology will be a considerable 
contributing factor in this regard. Of course, the world will not become a 
better place unaided, and that’s why we need to take some serious steps.



  13 

HALUK ZONTUL
DCP

Technologies that will Shape Our Future:
Artificial Intelligence, Robotics, Cyber Security, Autonomous Vehicles, 
Blockchain, 5G, Advanced Materials, Biotechnology

The field of technology that we call artificial intelligence cluster is witnessing a 
permanent and increasing trend. 

While Blockchain is not yet being used intensively, it has great potential.

In the field of autonomous vehicles, companies are mainly working on self-driving 
cars. However, in my opinion, more economic value can be created through the 
production of self-driving commercial vehicles and construction equipment.

With the rise of such technologies, we are depending more and more on 
developments in the field of cyber security. It seems like we will need to take greater 
steps to secure critical infrastructures and facilities, especially our interconnected 
energy systems. These steps do not cover only the cyber environment, as there 
are other things that need to be done at a physical level.

Technologies affect all sectors vertically, but the main issue is the management 
of the highly intensive flow of data, and our ability to farm meaningful and useful 
results from it. For example, 8,000 to 10,000 alarms arise in Cyber security 
operation centers every day. As the number is very large, it is not possible to 
investigate most of the warnings manually, which is why automation is critical...

The main issue is the 
management of the 

highly intensive flow of 
data, and our ability to 
farm meaningful and 
useful results from it.
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In the future we will see 
mediators disappear 

with the development of 
tailor-made solutions.

Technologies that will Shape Our Future:
Artificial Intelligence, Cloud Computing, Data Centered Technologies

We will see clustering in miscellaneous fields, such as IT and health. IT skills will create 
a significant difference in the provision of tailor-made treatments and medications. 
For Turkey, medical tourism is an additional dimension of health. In 2018, for example, 
more than 450,000 foreign patients were treated in Turkey. According to research, 
patients coming to Turkey for health purposes spend approximately $12,000 per head. 
Considering the services we offer also to Turkish people, we are talking about a field 
that warrants significant investments.

As a recipient of a service, when you visit a doctor they might not be looking at all the 
data, as doctors develop and use a diagnosis algorithm that is based on the “most 
common cases” they encounter. Besides the technical infrastructures that serve the 
healthcare sector, tools such as diagnosis software that provide support to doctors 
are increasing in number. According to a study carried out abroad, the success rate 
of doctors in reading X-rays was 83 percent, while the same rate was 97 percent for 
machine learning software,  which means that in the future there will be no X-rays, as the 
devices will directly create reports. In this study, the researchers collected the data of 
170,000 patients to train the algorithm, which required a permit from the government, 
and this is another aspect of such machine learning systems’ development. 

The health sector is a solid example of a field suited to clustering, but we will see the rise 
of clusters of different fields in all sectors. For example, finance will unite with artificial 
intelligence, and will make it possible to understand special conditions and to be 
provided with exclusive financial support when needed. Electronic commerce platforms 
are wiping out mediators. Artificial intelligence and data-centered technologies will find 
the best seller and customer, and will develop solutions to suit individual needs.

In the future we will see mediators disappear with the development of tailor-made 
solutions.

CENK BAYRAKDAR
Revo Capital
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CEM SERTOGLU
Earlybird

Technologies that will Shape Our Future:
Artificial Intelligence, Cloud Computing, Internet of Things, Data 
Centered Technologies, Advanced Materials, Software Technologies

Marc Andreessen stated “Software is eating the world.” We also believe 
this to be the case. In today’s world, everyone walks around with a super 
computer in their pocket that is connected to the sky via a giant pipeline 
through which data is constantly channeled. It is critical to collect and 
process a vast amount of data, and use it for the good of humanity. 
The technologies will develop increased functions in such areas as the 
capturing of data, the real time processing and dispatching of data to the 
desired recipient, decision making, integration, etc.

Traditional industries will inevitably increase their level of automation 
and will make their businesses smarter. It is also inevitable that machines 
will be used in areas where humans can perform no better than them. 
This is not custom to technical areas, as, for example, auditing works 
have the potential to be fully automatized. 

In practice, every company needs to turn into a technology company. 
Even traditional finance companies are turning into technological 
institutions, in front of our very eyes. 

In practice, every 
company needs 
to turn into a 
technology 
company.
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Technologies that will Shape Our Future:
Artificial Intelligence (Machine Learning), Data Centered Technologies, Internet of Things

Artificial intelligence and its machine learning branch will have a very determinative status in our 
future. Artificial intelligence not only allows us to open the door to new fields that we were previously 
unable to access, but also makes it possible for us to take another look at areas with which we are 
already familiar from a fresh perspective. However, we need to supplement this by collecting data 
from different resources and using it in artificial intelligence. This will change practically everything, 
from education to culture, from health to finance, and from agriculture to food. We will witness 
autonomous precision applications in every filed, like aviation, transit, surgery, agriculture etc. In 
this case, the creativity factor will naturally require the involvement of people.

A cultural change has also begun. Until very recently, people strived to graduate from an esteemed 
university, to be hired by an international company and to retire. Now, we are living in an era in 
which people graduate from university, open their own companies, take risks and bring about 
change. People are now dreaming about self realization rather then life-long service to a company...

Today, people are born with an access to everything the world has to offer. You can reach anything 
you want, but the downside is that anything can also reach you, which is why the world is not as 
safeguarded and isolated as it used to be. Everyone is in a competition with everyone else,  and all 
of us can see the highest standards.

Since we are able to access anything we want, we have no excuse not to produce. With only a 
mobile phone and an Internet connection, you can reach any information you want, with even the 
best universities of the world are in your pocket...

In a world without excuses, the chaos inevitably builds.

At this point, the most significant bottleneck is the skill gap, as skills are now global and scattered 
all around the world. People had access to few opportunities in the past, but today there are 
magnificent opportunities waiting for those who are willing to take a risk and leave their “villages”.  
The significance of financial capital, when compared to human capital, is open to debate.

ALi KARABEY
212

Since we are able 
to access anything 
we want, we have 
no excuse not to 

produce.
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BARIS ÖZiSTEK
Boğaziçi Ventures

Technologies that will Shape Our Future:
Artificial Intelligence, Data Centered Technologies, Blockchain, Mobile Technologies

Scales are highly determinative. People have been working on artificial intelligence 
for a long time now, but lately there has been some changes with data.  When you 
open a physical shop and have 1,000 customers passing through daily, the analysis 
problem is mild; yet, when you open an e-commerce website and have 5 million 
visitors, analysis becomes really a big problem. Another example relates to gaming 
companies with 10 million players. In this case the company staff do not converse 
with the players, but instead have chatbots to do the job for them.

The changing scales have created a trust issue. For example, if you are living in a small 
village you may have no trust issues, but in the globalized world, trust is a problem. 
Blockchain has the potential to make it possible for people to stay in touch and work 
together without the requirement of trust.

We believe that the education sector, which has remained all but unchanged for 
a very long time, will change drastically. Accordingly, educational games, distance 
learning and personal education will gain prominence. An education system that 
offers personalized solutions by analyzing the needs of the individual students, their 
educational requirements and levels, etc. is getting more and more achievable every 
day.

Contemporary business methods will change completely. Today, people are 
working on human-like robots, but it does not have to be this way in the future. We 
are stepping into a period in which all industries will transform and operate in an 
unorthodox manner. 

Scales are highly 
determinative.
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CAHiT GÜVENSOY
Actus Logo Ventures

Technologies that will Shape Our Future:
Artificial Intelligence, Internet of Things, Data Centered Technologies, Mobile 
Technologies

Artificial intelligence will have both positive and sometimes negative effects on occupations, 
and all other areas of human life and the economy. Those who do not integrate artificial 
intelligence into their business processes and the backbone of their software will stand no 
chance. 

Developments in the retail sector, for example, have been very effective. Applications 
relating to making the right products available at the right time and right place without 
being out of stock or relating to conduct analysis for the retail analytics and the time 
customers spend in a shop to reflect the results on the sales activities will be much more 
and strongly popular. Such applications attract investments in Turkey too.

Mobile technologies and the Internet have changed business paths and volumes. Instead 
of selling 1 million dollars worth of product to a single customer, companies now prefer 
to sell one product costing one dollar to 1 million customers. Music and film industries are 
the leading examples of this. Companies in this business collect copyright fees from their 
customers and pass it on to the holder of the copyright.

Technological developments, especially in artificial intelligence and the Internet of things, 
will naturally have a negative effect on the mechanical sectors and unskilled labor. 
Traditional industries no longer seem to be profitable. Digitalization is intensifying, even 
in the offline sectors.

Traditional  
industries no longer 

seem to be  
profitable.
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OKAN KARA
ACT Venture Partners

Technologies that will Shape Our Future:
Artificial Intelligence, Quantum Technologies, Privacy/Confidentiality Centered 
Technologies, Near Space Technologies, Bio-Mimicry

Today, technological developments have reached a pace that has never before been 
experienced in history. Those who fall behind will have a very difficult times catching up.
Artificial intelligence is following a permanent rising trend. In every aspect of our lives 
where data is produced, we experience embedded artificial intelligence, and cloud-
based artificial intelligence in cases where data is produced continuously and remotely.
Technological initiatives are everywhere. For example, until very recently space 
technologies were developed only under the guidance of public institutions and large 
companies. However, thanks to a trend that began in the United States that has now 
spread to the entire world, even startups can be involved in these technologies today. 
For example, ESA initiative programs are available in Europe. Considering the advent of 
the Space Agency in Turkey, we should expect the creation of a space startup ecosystem, 
for which Ankara offers significant potential.

Technology-centered changes also increase social problems. From the perspective of 
human capital, it is clear that technological developments (especially robotic automation 
systems) are now threatening also the white collar workers. At this point, we should 
be thinking about the future of the middle class, i.e. the load-bearing column of the 
contemporary social structure.

The progress made in the protection of personal data is falling behind technological 
developments, which is why this data is today under threat. I think this will create new 
markets (privacy).

Qualifications are eroding rapidly. With an average life expectancy of 77 years, we need 
to update our qualification set every 10 years. In this new period, our education will 
continue until we reach very advanced ages.

Qualifications are eroding 
rapidly. With an average 

life expectancy of 77 years, 
we need to update our 

qualification set every 10 
years.
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SiNAN UZAN
Tekfen Ventures

Technologies that will Shape Our Future:
Artificial Intelligence, Internet of Things, Robotics, Automation, Biotechnology, 
Additive Manufacturing

Technological developments will change our business models substantially. 
Machines will allow us to rapidly collect, analyze and get results from a vast 
amount of data. 

Machines will take over many functions while people would be dealing with 
higher level tasks, i.e. those not seeking for efficiency. While shaping the future, 
we need to be able to properly understand what machines and humans can and 
cannot do. We need to prepare people for jobs that we are not sure if machines 
are able to do, and tasks that require cooperation and creativity... Ahead of us are 
days in which will be able to focus more on theoretical issues...

But first we need to develop our culture of questioning. Great minds and inventors 
ask themselves many hard questions when attempting to solve a problem, but for 
some reason, asking questions in our culture is frowned upon. We somehow need 
to find a way popularize the culture of questioning.

We need to 
develop our 
culture of 

questioning.



2.
TECHNOLOGIES 

THAT WILL CREATE 
AN EXPONENTIAL 

EFFECT



List of Top 5 Technologies

1.  Artificial Intelligence
2.  Data-Centered Technologies
3.  Internet of Things
4.  Advanced Materials
5.  Cloud Computing/Blockchain/Biotechnology

Other Technologies that have not been 
Included in the Priority List, but which were 
Mentioned During the Study:

Cyber Security, Privacy Centered 
Technologies, Quantum Computers /  
Quantum Technologies, Additive 
Manufacturing, Mobile Technologies, 5G, 
Digitalization, Robotics, Automation,  
Human Machine Interface / User Experience, 
Software Technologies, Near Space 
Technologies, Bio-Mimicry



Artificial Intelligence

Artificial intelligence is an area of science and technology in which high 
cognitive functions and autonomous behaviors are performed by artificial 
systems in broader contexts, and by machines and software in narrower sense. 
After emerging as an academic discipline in the 1950s, artificial intelligence first 
progressed toward rule-based specialized systems, and has since been adopted 
in successful applications. A decline in interest in artificial intelligence studies 
and a halt in funding occurred between the late 1970s and early 1990s – in a 
period that became known as the “AI Winter”.

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

In this study, artificial intelligence, and especially 
its sub-field of machine learning, are put under the 
spotlight in terms of their potential effects on our 
future. Artificial intelligence made it onto the list of 
prioritized technologies after being mentioned by almost 
everyone taking part in the study. It is believed that artificial 
intelligence will also play roles in compilation, collection and 
integration of the other areas.
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Data Centered 
Technologies

Data has begun to be seen as the new raw material. Data-
centered technologies refer to technologies that are used 
to store, structure, label, process, access and prepare the 
data generated and collected from different sources for 
analysis (and for artificial intelligence). A vast amount 
of data is generated by companies and establishments 
that cannot be managed and structured manually, and so 
miscellaneous methods have been developed, that include 
registered database technologies and investment-intensive 
data centers. Other related concepts include big data, fast 
data, data analytics, augmented analytics, etc.
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Internet of Things – IoT

The Internet of things can be described as a smart network 
of devices that communicate, interact, connect and share 
information autonomously with each other and with larger 
systems through various communication protocols. The 
Internet of things is a composite technology formed by 
multiple technological components, with contributions 
from such technologies as sensors, communication devices, 
actuators, batteries, cloud informatics, software, artificial 
intelligence, data analytics and cybersecurity. It is predicted 
that the number of such devices in use, which has already 
exceeded 9 billion, will exceed 20 billion by 2020 (with 
some sources predicting figures as high as 50 billion). 
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Cloud Computing

This is the overarching name given to information systems that are defined as 
software applications, data storage services and processing capacity which are 
accessible through internet by making the computer resources available for and 
shared by the users. Cloud computing systems can be accessed by even the 
lowest-capacity device as long as an Internet connection is available (application, 
software, data and processor capacity services), providing multiple server 
connections through a digital network. The three layers of cloud computing are 
SaaS (Software as a Service) i.e. offering software as a service, PaaS (Platform as 
a Service) i.e. platform service, and IaaS (Infrastructure as a Service) i.e. a server 
infrastructure service.

Materials

A material is a mixture of chemicals or substances that 
constitute an object. Materials are thus the building 
block of everything that is physical. A number of 
intensive studies have recently been carried out in the 
field of functional and structural materials, with ongoing 
researches into composites, aerogel, carbon nanotubes, 
graphene, meta materials, amorphous materials, metal 
foam and metallic glasses, among others. The future 
of technologies in such areas as energy generation, 
transmission and storage, sensors, processors, storage 
devices and additive manufacturing hinge on material 
sciences and technologies.
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Bio-Technology

Bio-technology can be defined simply as 
the application of modern technology to 
life sciences, covering technologies that are 
used to understand, manipulate and improve 
the functions of cells in living organisms. 
Besides the natural sciences, such as cell and 
tissue biology culture, molecular biology, 
microbiology, genetics, physiology and 
biochemistry, it makes use also of computer 
and engineering sciences.  With the help of 
genetics, as a branch of biology that analyzes 
inheritance and diversity in living organisms, 
bio-technology is used to improve plants, 
animals and microorganisms, and to create new 
and rare substances that are either unavailable 
naturally or produced in inadequate quantities. 
Its effects have been substantial in many areas, 
especially health, pharmacy and agriculture.

Blockchain

Blockchain is a distributed data recording 
system that allows the follow-up of 
encrypted operations through a chain model 
with no need for a central authority.  The 
data-containing blocks are chained 
together with encryption algorithms, and 
this chain is shared with multiple users 
as a distributed network. The blockchain 
containing the registered processes is the 
same for all users on the network.  Since 
they are kept on several computers in 
a distributed manner, data cannot be 
changed, manipulated or deleted.  

While each technology 
is valuable on its own, it 
should be kept in mind 

that the main impact will 
come from the various 

ways these technologies 
are combined and 

integrated. In practice, 
in time we will see these 
technologies combined 

with each other and other 
types of technologies.



3.
WHAT IS 

NEXT?



ABOUT STRATEGICAL ASPECTS
•		Today, everything changes so quickly. The more decision making, action and 

reaction times are prolonged within the technological ecosystem, the more the gap 
between countries, regions and companies increases and eventually, after a while it 
will become almost impossible to catch up. Therefore, the system needs to be able 
to react rapidly to changes, to make quick decisions and to take the appropriate 
actions.

•		Economic predictability plays a critical role in the proper functioning of the 
investment environment. Accordingly, besides the need for economic stability, rules 
and regulations need not to be amended frequently to allow investors to make 
predictions for the medium and long term, and thus to make more accurate plans. 

•		 Instead of focusing on the individual process steps and stakeholders, it would be more 
appropriate to approach technology entrepreneurship (and supporting investment) 
as an integrated process. Such mechanisms as seed, early stage, venture capital, 
angel investors, over the counter markets, private equity funds, crowdfunding, 
etc. should be regulated, and operated in conjunction with each other; in each 
mechanism practices and agreements should be standardized; and different players 
with different risk appetite should operate in accordance with the risk capacity of 
each stage. This will make it possible for investors to see their path to exit.

•		Trust needs to be increased in general to make the investment environment more 
attractive. What happens when there is no trust? You do not share your ideas, you 
do not invest, nor do you accept investors...

•		People focus more on buzzwords and non-durable concepts, and those concepts 
can quickly lose their meaning. Instead of filling the agenda with buzzwords and 
concepts, we need to pay more attention to planned development. 

•		Topics with deepening effects, such as climate change and sustainability (the 
depletion of natural resources, biological diversity, etc.) should acquire currency, 
should have adequate coverage in plans and should ultimately be accounted for in 
budgets.

•		Both public institutions and the private sector should opt for local and national 
technological products.

Answers given when asked for 
comments and suggestions 
for the effective and efficient 
development, acquisition 
and utilization of these 
technologies:
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ABOUT SCIENCE AND 
TECHNOLOGY
•		Turkey has almost no or limited involvement in some specific scientific and 

technological fields as advanced materials, processors, quantum physics, 
genetics, etc. It is as yet unclear what we will do in these areas that have the 
potential to leave their mark on the future.

•		Local universities have limited technology supply and limited capacity for 
technological knowledge generation. We need to increase substantially the 
number of high quality advanced studies and turn their results into practices.

ABOUT INTERNATIONALIZATION
•		Despite being globally competitive in certain areas, Turkey is a medium-size 

technology market. In order to grow, technological innovation companies need 
to become active globally. There are two basic factors to be addressed in this 
regard, the market focus and the human resources.

•		When technological enterprises focus only on the national market, they are 
unlikely to see significant growth. From day one, applications and solutions 
should be developed with the global markets in mind. The adaptation of a 
highly successful local application to another geography may require significant 
time and energy. 

•		Entrepreneurs and human resources with global skills and know-how are scarce. 
Even the sectors that are very successful in Turkey contain few professionals 
with global know-how, while those with a strong place in the local market may 
abstain when it comes to international business. Besides global know-how, 
professionals may also lack knowledge of foreign languages and business 
cultures.  
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ABOUT INFRASTRUCTURE AND 
REGULATIONS
•		The system should be predictable, both financially and legally. In most cases, new 

technologies enter the market with new business models, and some slow, deficient 
and inappropriate regulations affect our future in the technological field. 

•		Developed countries such as the United States are very open to innovation; for 
example, new technologies are encouraged without any sanction for improper use 
even if they have been used out of the scope of regulations for a while.  

•		The delays seen occasionally in the enactment of regulations have a dissuasive 
effect on technology investors. When the rules are unclear, and when there is a risk 
of later penalty or disruption (as in the cases of Uber or IP TV/Cable TV), investors 
prefer to wait to see the scope of the regulations first. 

•		Traditional/established sectors that see technological developments as competitors 
try to create their own protected areas. Having said that, competition has no proper 
ground for new technologies, although in some developed countries there is an 
open system where technologies are encouraged by the culture of “you can do it 
if you want”. Accordingly, we need prompt changes in regulations or abstain from 
imposing retrospective penalties and shouldn’t cancel the utilization of technologies 
afterward.

•		The most significant changes to our lives will be brought by artificial intelligence, 
machine learning and big data. In order for algorithms to be trained accurately 
and for Turkish applications to become widespread, a vast amount of real data in 
Turkish is required in almost all fields. The state should be trusted to promptly apply 
regulations and action plans related to the sharing of domestic data, especially 
data that is available to the public.
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ABOUT CULTURAL APPROACHES
•		The education system relates not only to schools, but also the family, the 

environment and society, even if they are generally ignored within this scope.  
What is encouraged and rewarded by society and the family carries critical 
importance...

•		Great minds and inventors ask lots of to-the-point questions when attempting 
to solve a problem, but for some reason, asking too many questions in our 
culture can sometimes be frowned upon. We need to critically improve our 
questioning and question-asking culture, however our education system fails to 
support this.

•		Failures are milestones on the road to success, and persistence is a must, 
meaning that we should learn from our failures without becoming demoralized. 
Speaking about the countless futile experiments he made on the way to 
inventing the lightbulb, Edison famously said: “I have not failed. I have just 
found 10,000 ways that will not work.” Finally, he succeeded. Each failure is 
a new piece of information that supports our practical knowledge, and that 
contributes to our repertoire of experience. In order for technological initiatives 
to develop, we need to change how we view failure. 

•		 In a country with a deep-rooted history of the Ahi culture and learning by 
the master-apprentice relationship, it is only natural to expect knowledge, 
experience and merit to be appreciated. 

•		When overprotective parents solve the problems that are required to be solved 
by their children, they are unintentionally giving them the message that they 
“can live a good life without much effort”. In such cases, young people have 
little motivation to be productive.
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•		The inclusion of women in production is limited, which 
in turn limits overall productivity. This is a fundamental 
problem...

•		Aside from such areas as quantum physics, genetics 
and advanced materials, we can say that Turkey, from 
a quantitative perspective, has no problem in human 
resource in traditional areas, and Turkey’s significant 
engineering resources work at a lower cost than their 
peers in developed countries.

•		Where we face serious problems, however, is in our 
access to highly qualified human resources, which are 
scarce the world over. Developed countries compete 
with each other to attract the most qualified human 
resources, which they see as the most important 
“asset”, while Turkey is steadily losing those from 
within its system rather then attracting them from 
outside. It is almost impossible to attract, manage and 
retain highly qualified human resources with ordinary 
or traditional practices and viewpoints, given the ease 
at which they can find a job anywhere in the world. If 
we are to have any ambitions in high technology, this 
really needs to change.

•		No matter how frequently the education system 
changes, and regardless of the outcomes in quantitative 
terms, the education system fails to increase the 
quality of graduates and to arouse curiosity among 
potential human resources. There is no way we can 
progress in advanced technologies if we do not adapt 
our education system to the necessities of the modern 
age.

•		Currently, we hire people according to their labels, 
while lately, global high-tech companies have started 
to ignore these labels and diplomas, and have started 
to hire people based on their skills and abilities, being 

those who are able to solve problems... In its current 
state, university education is a system that mostly 
provides labels. From a different perspective, anyone 
who gets high marks or who has money can obtain a 
university education, but there is a difference between 
answering questions and solving problems...

•		There have been cases abroad where a high school 
student watches a video online, solves a problem 
using what they have learned, creates an application, 
puts it on the Internet and makes money. At this point, 
we need to question the skill sets of our graduates, as 
currently many of our universities are unable to supply 
their students with such abilities.

•		 Informatics and software have potential as areas of 
low cost investment and with a low dependency on 
foreign inputs, and can serve potentially as “enablers” 
in every sector, taking advantage of economies of 
scale. The national education system should also 
attach importance to these areas. Having said that, the 
coding studies currently being offered as part of basic 
education may not be sufficiently beneficial without 
first teaching proper algorithmic thinking skills.

•		Turkish people have many positive characteristics. 
First of all, our people are very hardworking, meaning 
the availability of human resources that are suitable 
for entrepreneurship. Since they live in an environment 
with low predictability, our entrepreneurs are 
highly flexible and adaptable. Our strong cultural 
infrastructure, which allows us to communicate with 
both Eastern and Western countries, is an additional 
benefit... A bright future awaits us if we provide 
our people with a proper education and greater 
opportunities.

ABOUT HUMAN RESOURCES AND EDUCATION
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•		 Entrepreneurship was used to be accepted as a form 
of unemployment, but this perception has finally 
been abandoned thanks mostly to technological 
enterprises. 

•		 Technological entrepreneurship is falsely advertised. 
This so-called entrepreneurship culture is from 
time-to-time seen as illusionary, which is why 
entrepreneurship is sometimes perceived as an activity 
that brings instant success and visibility. Most of the 
time, people hear only about the success stories, while 
those that fail are rarely mentioned, not the potential 
pitfalls. Presenting entrepreneurship as easy leads to 
disappointment after a while. In reality, technological 
entrepreneurship is a knowledge-intensive and 
though business in which great patience is needed to 
solve real technological problems. It is mostly suited 
to those who can think outside the box... It should also 
be noted that technological entrepreneurship requires 
a serious amount of scientific and technological 
knowledge.

•		 Every entrepreneur has their strengths, but also with 
aspects that are open to improvement; therefore, 
they need to be coachable... As investors, we try to 
understand how open they are to the demands of 
professionalization and institutionalization when the 
necessity arises. Unfortunately, there is no way of 
convincing some entrepreneurs, who are seeking your 
investment money, to work professionally.

•		 Some entrepreneurs tend to develop business plans 
based on a vision that is below their potential so as 
not to lose control. Sometimes, even the “best case 
scenarios” can be too weak to even bother making an 
investment. 

•		Aside from the technical skills of the entrepreneur 
team that is seeking investment, there are other critical 
factors that need to be taken into consideration, 

including the nature of the team, the allocation of 
roles/tasks among the team members, and their 
harmony as a team.

•		 The most important limitation for entrepreneurs is 
time, which is why the quicker they leave a dead-end 
businesses, the faster they will proceed.  Mentorship 
may sometimes be useful when determining what to 
focus on first, and so platforms that bring together 
experienced mentors and entrepreneurs are vital. We 
also appreciate the benefits of business incubators 
and acceleration programs.

•		 In some cases, we see a “grant/support economy,”  
in which a person or company engaged in R&D 
goes out to find new R&D support without first 
commercializing the results of their previous R&D 
study. Such companies/persons manage to survive 
through constant R&D studies, and get used to this 
business model. Accordingly, we should also take 
into consideration the proportion of R&D projects 
that are put into cold storage after finalization...At 
this point, such aspects as productization, customer/
market, commercialization, and after-sales need to be 
approached in a more comprehensive and systematic 
manner.

•		 The road from technological know-how to prototype 
production, and from prototype production to value-
added products that can be placed on the market is 
critical. R&D should not be only an act of self-education 
carried out behind closed doors. We need to give more 
thought to the transition from prototype to product, 
and the issue of commercialization. Furthermore, 
particular importance should be attached to turning 
technology into benefit in such ecosystems as Ankara, 
where technological production is going strong. 

•		At the end of the day, only around 1 or 2 percent of 
meetings with entrepreneurs turn into investments. 

ABOUT THE ENTREPRENEURS
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•		 In general terms, the infrastructure required to create an 
investment environment is readily available, and most of the 
rules have been defined by the public authority. But for some 
reason, there are problems in turning technological investments 
into production. 

•		While the environment may exist, it may not be adequate in 
quantitative terms. The early-stage financing of technological 
enterprises, when the risk is greatest, provides only 1/10 of what 
Turkey needs for sustainable development or what the market is 
able to digest. 

•		 Turkey’s technological enterprise investments are made only 
by the few people who have a high risk appetite with either 
technology or investment background. In developed economies, 
even a small-scale farmer can be an angel investor, as the 
countries have appropriate infrastructures, and practically interest 
yield etc. is negative... In Turkey, on the other hand, there are 
very few examples of people with a background in a traditional 
sector who eventually went on to become technology investors. 
Inevitably the funding is made by the state. We need to increase 
the number of knowledgeable, qualified and bold investors with 
proper references. 

•		 The state is working very hard to support the entry of start-ups 
into the ecosystem, but at the end of the day it is in the hands 
of the companies. The corporate venturing culture is fairly a new 
concept in Turkey, there being almost no examples anybody 
saying, “there is a good team here, let’s go get their technology.” 
Entrepreneurs sometimes need quality customers more than 
financial support. An alternative to acquisition is having large 
companies as customers; however such large scale companies 
try to resolve their problems in house rather than partnering with 
technology companies, or outsourcing their requirements as a 
customer. Eventually they can find it hard to overcome problems 
that fall outside the scope of their core competencies. Large-scale 
companies should give more thought to acquiring or employing 
technology companies. 

•		As an example, in the United States, if there are 100 technological 
investment exits, some 85 percent of them is related to a 
strategical purchase for investment purposes, while public 
offerings and employee share options account for the remaining 
10 percent and 5 percent, respectively... But this big slice is very 

weak in Turkey. We need to develop an acquisition culture in 
large-scale companies, including industries, banks, etc. 

•		 This may seem like a far-off problem, but for investment, every 
minute wasted brings a further risk of facing the wrong KPIs;  for 
example, people may only focus on quantity or score rather than 
quality. We know from experience that we need to work toward 
quality, not quantity. High quality money rather than more 
money, high quality investors rather than more investors, high 
quality entrepreneurs rather then more entrepreneurs...

•		 Investments in technological enterprises are mainly in the agendas 
of Istanbul and Ankara...Even though it has accumulated capital, 
Anatolia has little desire to invest in technological enterprises. 

•		When it comes to financing technology enterprises, funds and 
portfolio approaches have played a critical role in spreading the 
risk. As some of the early-stage enterprises would naturally fail, 
funds and portfolios are required to be created under the direction 
of independent, reliable and expert investment companies. When 
founded on solid ground, the fund logic emerges as a mechanism 
that is able to work smoothly, even during the early-stage 
financing of technological enterprises. The fact that individuals 
may also invest to the funds is another aspect of consideration. It 
will also be beneficial if the state invests in such funds. The 1514 
program is endeavoring to do what should have been done years 
ago. Regardless of the practices, it has a proper set-up.

•		 Experience has shown us how important and unimportant capital 
is for technological enterprises. There are examples of technology 
entrepreneurs around the world who succeeded with very little 
financial support. In fact, the real global problem is qualified 
human resources, not money... For us, however, money is a 
problem, in that our technological innovation ecosystem receives 
little money, either from domestic or international sources. 

•		 Turning traditional capital into a technological enterprise 
investment needs to be pushed to the top of the agenda. Those 
who have traditional capital in Turkey have got used to risk-free 
returns, which is why they choose not to learn new (and risky)  
instruments, and lack the motivation to do so. Technological 
enterprises are unlikely to provide high earnings in the short term, 
but alternatives may. Accordingly, those who have the necessary 
technological skills and global dreams are left without financial 
resources.

ABOUT THE INVESTORS
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