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Ozet

Yapay zeka gelistikge ve giinlilk hayatimizda daha yaygin hale geldik¢e, kullanim alani artmaktadir. Yapay zekanin yaygin
olarak kullamldig1 alanlardan biriside isletmelerdir. Isletmeler arasinda biiyiik bir rekabet vardir ve her isletme kendi alaninda
en iyisi olmak istemektedir. Birgok basarili sirket, kendi islerinde daha fazla bilgiye erismek ve daha verimli miisteri veri
tabani olusturmak istemektedir. Bu anlamda, isletmeler, yapay zekanin otomasyon, bilyiik veri analitigi, makine 6grenme ve
derin 6grenme gibi Ozelliklerini kullanmaktadir. Yapay zekay: kullanan isletmeler {riinlerini yonetebilir, hizmetleri
otomatiklestirebilir ve miisteri verileri ile proaktif olabilirler. Bu makalede, isletmelerin dijitallesen diinyada yapay zekay1
nasil kullanmasi gerektigi ve yapay zekayr kullanan isletmelerin ne gibi faydalar saglayabilecegi teorik olarak
degerlendirilmistir.

Anahtar Kelimeler: Yapay zeka, isletme, dijitallesme.

Jel Kodlari: MO, M1

A THEORETICAL DISCUSSION ON THE USE OF ARTIFICIAL INTELLIGENCE
IN BUSINESS MODELS

Abstract

Nowadays, artificial intelligence has been continuously advancing its technology and constitutes a more significant part of
our lives. As a result, it has become more dominant in business world where the competition is fierce, and every enterprise
aims at thriving in its own field. Successful companies are considered the ones with a capacity to access and control more
information and the ones with a more efficient database. Hence, artificial intelligence offers a competitive advantage to the
business enterprises thanks to its use in automation, big data analytics, machine learning and deep learning. Thanks to Al,
businesses can manage their products, automate services, and be proactive with customer data. This article theoretically
evaluates how businesses should use artificial intelligence in the digitalizing world and what benefits artificial intelligence
can offer.

Keywords: BIST Food, Firm Performance Ratios, Panel Data Analysis
JEL Classification: MO, M1
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A Theoretical Discussion on the Use of Artificial Intelligence in Business Models

1. Introduction

Acrtificial intelligence is a leading technology trend today since it allows computers to solve complex
problems as humans do. Technologies such as big data, cloud computing, the internet of things,
blockchain and artificial intelligence are changing our life quality as well as the way we work. Artificial
intelligence supported applications range from digital assistants, image processing applications, real-
time translation services, driverless vehicles to personalized product recommendations. These
technologies contribute to the development of Hyper-automation and hyper-connectivity of Industry
4.0. However, developments in artificial intelligence are the main key point of all other technologies as
well as Industry 4.0. In this context, artificial intelligence will facilitate human-machine interaction and
change the functioning of current business models (Park, 2017). The reshaping of organizations,
industries, markets and societies, the emergence of innovative ecosystems and new business models
include the role of open, collaborative and user-focused innovation as a driver of the adoption of Al-
based technologies (Brodoni & Zaninotto, 2018).

In addition to this transformation, Al allows all production steps to be tracked, recorded, and analysed
to so that problems in the production process can be identified and resolved, including problems
unfamiliar to humans. As the driving force of digitalization, artificial intelligence is expected to
challenge and transform some fundamental axioms and assumptions underlying the innovation process
and management (Tekic et al., 2019).

Artificial intelligence is an intelligent system created to use data, analysis, and observations to perform
specific tasks without programming and represent the most important technological development.
Companies such as Tesla, Amazon, Google, Alibaba, UPS and Uber, and many others have used
artificial intelligence as a competitive advantage to innovate their business model. Since senior
managers need to adopt an entrepreneurial and innovative mindset, the use of artificial organization can
contribute to their survival by offering a competitive advantage (Lee et al., 2019).

This study examines how artificial intelligence affects and transforms businesses because it is the key
to developing technologies. The study will initially focus on understanding artificial intelligence and its
two essential components - machine learning and deep learning. The rest of the study will address the
digital platform business model, future trends in optimization, innovations in artificial intelligence
business models, business model data challenges, and business model digital transformation. Finally,
these all will be followed by a conclusion.

2. Understanding the Concept of Artificial Inteligence

Artificial intelligence is one of the most important issues discussed by different disciplines today with
the advancement of technology. In general, artificial intelligence is a concept that aims to produce
devices capable of learning, sensing, communicating, reasoning, using, and relocating historical
information (Bayuk, 2019). Artificial intelligence refers to the simulation of human intelligence in
machines programmed to think like a human and mimic human action. The ability to rationalize and
perform actions that have a good chance of achieving a specific goal is the main feature of artificial
intelligence. Artificial intelligence is a part of computer science that focuses on automating intelligent
behaviours such as learning and problem-solving. Learning and adaptation, information representation,
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language processing and speech, synthesis and image understanding, autonomous intelligent agents,
robots, cognitive modelling and mathematical funding are the main areas of use of artificial intelligence
(Demir, 2021).

They are unique technologies processing artificial intelligence, machine learning, natural language
processing, perception, and reasoning (Nadimpalli, 2017). Artificial intelligence also means the
software, algorithms, systems, or machines that make up artificial intelligence. In general, artificial
intelligence is a technology used to indicate a set of tools that can increase the intelligence of a product,
service, or solution (Shankar, 2018).

Artificial intelligence is a method that uses a data set to determine the correct value. Al is also not an
end that will eliminate the role of human employees. Instead, it is a tool. There is a big gap between the
rapidly growing number of companies operating on Al and the much smaller number of Al companies
in production. When used and applied by businesses, Artificial intelligence provides significant financial
gains in terms of sales and employment. For example, Starbucks is seen as an artificial intelligence
pioneer with 15-17% growth in the last two years, despite only 8% store growth (Allam, 2016).

Using Al-based applications in businesses can be used to store data requirements or to control databases.
Businesses with efficient artificial intelligence can quickly detect pre-employment cases and resolve
possible errors. Businesses with Al can also discover new business meetings or other mixed data. It can
also find information and predict the following outcomes for offers, promotions and functional
exercises. Similarly, large companies can use Al technology to completely transform machine self-
management nodes, surface enhancements, front-end applications, and data technology (Whig, 2019).

Acrtificial intelligence is a technology similar to human intelligence created with the help of computer
programs. It is a concept that started the Fourth Industrial Revolution and needs to be addressed with an
interdisciplinary approach. Within the scope of the concept of artificial intelligence, approaches such as
machine learning and deep learning are reshaping data analysis (Onder, 2020). The main element in
these definitions is the intelligence of machines. The phrase "intelligence of machines" is the most
accepted and commonly used expressive phrasing in the literature. In addition, it is possible to explain
the concepts of machine learning and deep learning - the subcategories of artificial intelligence- within
the definitions of machine intelligence. Artificial intelligence emerged in 1950-1980, machine learning
in 1980-2006, and deep learning between 2006-2017. Thanks to these concepts developed within the
artificial intelligence framework, such applications as search suggestions, voice recognition, virtual
assistants, and image recognition can be developed and used (Ercan, 2020).

2.1. Machine Learning

Machine learning refers to the paradigms capable of making predictions about the unknown by creating
algorithms that can make inferences from the existing input data to solve the machine or software's
problems. The concept of artificial intelligence is about the ability to learn. Machine learning is
computer algorithms capable of modelling a problem based on the data relating to that problem.
Although machine learning algorithms are not explicitly programmed to perform a given task, they work
with statistics-based logic based on predictions to make decisions (Ince et al., 2021).
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Machine learning has always been at the heart of artificial intelligence research (Maithili et al., 2012).
Acrtificial intelligence is a broad field of research, and thus it needs to be discussed in such a broader
context as understanding rational thinking and acting patterns. Most Al research sees rational thinking
and acting as prerequisites for intelligent behaviour. Like the prediction-result-behaviour cycle
suggested as an abstract model in business processes, artificial intelligence works on rational thinking,
forecasting, acting within the decision and action cycle. These activities are intertwined in complex
ways, and many of these cycles overlap in human behaviour. However, these activities should be
considered individually for a deeper understanding to contribute to the development of supportive and
automating technologies (Koehler, 2018). Machine learning is a subcategory of artificial intelligence in
which the machines use acquired information to make predictions through inferences.

2.2. Deep Learning

Deep learning, also defined as hierarchical learning or deep structured learning, is a part of a large family
of machine learning techniques based on learning data representations, unlike traditional methods
(Doger & Kurgun, 2021). In deep learning, there is a structure based on learning more than one feature
or data representation. Top-level properties derive from lower-level properties, creating a hierarchical
representation. This representation learns multiple levels of representation corresponding to different
levels of abstraction. Essentially, deep learning is based on data representation (Seker et al., 2017). Deep
learning is used in image acquisition, natural language processing and object detection. The purpose of
deep learning is to get a good generalization. It is unnecessary to find the global minimum, but it is
expected to find the closest result to the solution in a reasonable time. It achieves the result with
optimization algorithms (Seyyarer et al., 2020).

Thanks to advancements in forecast performance as foreseen by deep learning, computed personal
assistants such as Apple's Siri, Amazon's Alexa, Google Now, or Microsoft's Cortana heavily use deep
neural networks. In 2016, Microsoft released a speech recognition system that can spell spoken words
almost as accurately as professionally trained people. In 2016, Google launched an update to its
translation system that uses deep learning to improve translation accuracy and get closer to human
performance. Deep learning is in natural language processing and image classification, object detection,
object localization, and image rendering. Alipay has introduced a mobile payment application in China
that allows more than 120 million people to use facial recognition. This technology was rated as one of
the ten breakthrough technologies of 2017 by Technology Review. In addition to these applications,
deep learning has also been successfully applied to recommendation systems. In this context, both
Amazon and Netflix use deep neural networks for personalized product recommendations (Kraus et al.,
2020).

3. Future Trends of Digital Platform Business Model Optimization

The proliferation of digital technology has revealed the critical role of a platform in the innovation
process and has made it the central focus of innovation activities in many companies (Ruggieri et al.,
2018). A digital platform provides a fundamental function to a technological system and serves as a
foundation for developing complementary products, technologies, or services (Asadullah et al., 2018).
Digital platforms consist of three essential features: (i) being technologically mediating, (ii) enabling
interaction between user groups and (iii) allowing these user groups to perform their defined tasks
(Bonina et al., 2021).
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The digital platform should become the critical tool for regional economic growth in current conditions.
In the context of digital transformation, the digital platform concept should be understood as a hybrid,
multifunctional virtual platform for the interaction of a wide range of socio-economic relations issues,
which are interested in achieving common goals based on the application of multimedia interactive
communication.

The use of artificial intelligence technology to store and process large amounts of data can provide a
mutually beneficial creation process for commercial and non-profit organizations and public authorities
(Bekbergeneva, 2020).

Software technology rapidly affects new business models, organizational culture, platform scaling,
purchasing behaviour and communication trend.

The advancement of new information and communication technologies such as big data, cloud
technology, the internet of things and artificial intelligence, their continuous in-depth applications in
enterprises contribute to the development of smart production. Simulation optimization and scheduling
in smart businesses are efficient in practice. Al also has a big role in the new business modelling and
digital platform business (Mishra & Tripathi, 2021).

4. Innovations in Artificial Business Model

Al has become a dominant force in various industries and as a result, it has created a drastic impact on
business models. Business models consider artificial intelligence as a tool and enable paradigmatic
changes in business practices (Burstrom et al., 2021).

As Al becomes more common in the future, all stakeholders will likely learn about Al's positive and
negative aspects. For example, in research in the manufacturing sector, artificial intelligence in
automation/robotization and product development, visualization systems will try to find out how to
predict and discover and learn the radical use of solutions. In addition, businesses need to understand
how they can transform business models and innovate by placing artificial intelligence capabilities at
the heart of their business process (Sjodin et al., 2021).
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STEP 1: STEP 2: STEP 3:

UNDERSTAND Al AND UNDERSTAND CURRENT BM, DEVELOP AND REFINE
ORGANIZATIONAL POTENTIAL FOR BMIAND CAPABILITIES NEEDED TO
CAPABILITIES BUSINESS ECOSYSTEM ROLE IMPLEMENT Al

Related challenge:
Related challenge: Transparency
Transparency and analog processes

Related challenge:
Misunderstanding of Al

Figure 1. Roadmap for the implementation of the artificial intelligence business model

Source: (Reim et al., 2020: 187).

Artificial intelligence is a tool for businesses to perform various tasks. The use of artificial intelligence
varies in several fields, such as recruiting new employees, underwriting, organizing complex logistics
processes, diagnosing patients, advising customers on finance, and predicting technological
developments. Artificial intelligence in businesses provides real-time, practical and active support to
decision-makers, especially in the information processing process. Artificial intelligence demonstrates
task performance through various systems such as machine learning, automatic reasoning, knowledge
repository, image recognition, and natural language processing processes. This task performance
process involves taking task input, processes, and output. Artificial intelligence needs qualified data as
input to automate organizational tasks.

Systems need perfect data to learn task performance from their experiences and to receive feedback
from their environment (Unal & Kiling, 2020).

4.1. Business Model Data Challenges

Artificial intelligence is rapidly taking its place in the digital world and is becoming the beating heart of
all sectors. From Siri to Tesla's self-driving cars to video games to Google's fast-learning artificial
intelligence, it has been revolutionizing a myriad of industries. Artificial intelligence analyses countless
data on a business's servers, ranging from reducing market risks to improving customer service through
virtual personal assistants. Artificial Intelligence uses data mining, pattern recognition, and natural
language processing to take advantage of self-learning systems. Therefore, in terms of significant
business advantages over human intelligence, artificial intelligence is highly scalable and relatively cost-
effective for business enterprises. In addition, the consistency and rule-based programs of artificial
intelligence allow businesses to minimize their mistakes (Kitsios & Kamariotou, 2021).



Scientific Journal of Space Management and Space Economy | 2022 / 1(1)

4.2. Business Model Digital Transformation

Companies in various industries use Al to transform their business strategies, business models and value
creation processes (Teece, 2018). In recent years, artificial intelligence has penetrated many sectors such
as manufacturing, logistics, financial markets (Truby et al., 2020). Artificial intelligence also offers a
value proposition based on developing solutions for consumer behaviour to change both the inside of
the market and the geographic location of stores by offering solutions to businesses to increase their
turnover (Grewal et al., 2017). While the financial sector pioneered artificial intelligence to assess the
possibility of fraud and reduce the consequences (O'Leary, 1995), urban planning and infrastructure
development, collecting data on urban traffic, then analysed using artificial intelligence solutions and
urban solutions in response to emerging needs. Artificial intelligence can benefit industries in many
areas, including autonomous vehicles that offer suggestions for adapting infrastructure (Nallaperuma et
al., 2019).

The use of digital technologies is leading to the emergence of a digital business, including the
development of new business models that combine the physical and digital worlds (Nosova et al., 2020).
Technologies such as big data, industrial internet, sensors, robotics, and artificial intelligence are central
to digital businesses. The digital business has also influenced the emergence of an era of dramatic
technological changes.

Digital transformation permeates all areas of economic activity through the introduction of advanced
and often convergent technologies. Therefore, digital transformation aims to take advantage of digital
opportunities to transform the traditional business into a leader in the digital economy. In digitally
advanced industries such as Netflix, Uber, Google, and Airbnb, digitized, open and collaborative
business models have been successfully developed and deployed in a unified ecosystem of producers
and consumers (Sushkova et al., 2021).

Internet is used today by connecting all technologies with devices. The use of the internet in every
technology has taken its place in businesses. Businesses have a chance to collect data and put it in the
cloud and reinvent it as thinking in the digital revolution. In the coming years, it will be more likely to
see self-motivated businesses with fast markets, increased returns and customers who are knowledgeable
and aware. Accordingly, artificial intelligence can provide better products and more users, thanks to its
capacity to generate more data, which is shown as a cycle (Mishra & Tripathi, 2021).

Better Product

More Data More Users

Figure 2. Cycle of Al

Source: (Mishra & Tripathi, 2021: 12).
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A better understanding of the characteristics of artificial intelligence will form the basis of the plan for
future applications. The aim here is to establish a conceptual framework for the use of artificial
intelligence and evaluate businesses' capabilities. In addition to sound market research, research and
development projects can be valuable for assessing the risks associated with Al. It will provide a further
basis for identifying risks, challenges, and commitments to reduce them (Reim et al., 2020). The use of
artificial intelligence in business applications is advancing rapidly.

Table 1. Al in Business Statistics
52% of executives say Al tools have boosted productivity.

48% of respondents handle data quality issues by using data analysis, machine learning, or Al tools.

25% of business executives state that adopting Al technology has fully enabled their business
processes.

50% of business executives said that using Al has helped them achieve their cost savings goal.
53% of businesses have innovated their products and services using Al technology.

54% of company executives agree that Al plays a significant role in improving the decision-making
process.

67% of US-based companies agree that adopting Al technology has helped them create better
customer experiences.

86% of executives claim that Al is going to be a “mainstream technology” at their companies in 2021.

Falling behind Al adoption is one of the major concerns among 12% of CX leaders and 11% of
mainstream companies in 2020.

39% of large organizations planned to invest in Al and/or machine learning tools in 2020 compared
to 28% of mainstream companies.

39% of large organizations planned to invest in Al and machine learning in 2020 compared to
26% of mainstream organizations and 28% of CX leaders.

Source: (Finances Online Review for Business, 2020).

Businesses that use Al to solve problems are generally more productive and efficient. It is predicted that
by 2035, businesses using artificial intelligence will double the economic growth rate and increase
labour productivity by up to 40%. The following items are related to the benefits of using artificial
intelligence (Verbeek & Lundgvist, 2021).

* Artificial intelligence accelerates decision making and enables early detection of the problem.

* Al can also enable more accurate decision making by detecting anomalies or long-term trends that are
not easily detected by other methods.

* Artificial intelligence provides higher efficiency through automating manual processes

» Artificial intelligence can facilitate the automatic generation of machine-readable legal and compliance

8



Scientific Journal of Space Management and Space Economy | 2022 / 1(1)

documents and reduce the time required to prepare and analyse such documents.

* Al can also enable automatic language and speech recognition. In practice, businesses can use this
functionality to deploy chatbots, thus reducing the time employees spend on calls.

5. Conclusion

Artificial intelligence has a wide range of uses in the business world. Artificial intelligence is a
supporting tool rather than a replacement for human intelligence and creativity. Although artificial
intelligence has some difficulty producing solutions to problems in the physical world, it can process
and analyse any data faster than a human brain. Every future-oriented business must understand artificial
intelligence and have an artificial intelligence strategy. Businesses with an understanding and strategy
of artificial intelligence can achieve high goals and gain substantial competitive advantages. Artificial
intelligence has many benefits and applications in the business world. It powers customer service,
provides cybersecurity defence, analyses data, assists customer service, lowers energy costs, forecasts
sales, and helps businesses become customer focused. Artificial intelligence will become more fluid and
faster as its new technologies evolve in the coming years. Since Al offers unlimited benefits, the sooner
they initiate the transition, the more competitive advantage they can retain.
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Ozet

Zuckerberg ‘Horizon’ projesini duyurdugu andan itibaren, metaverse hakkinda en ¢ok konusulan konu oldu. Metaverse
gorece yeni bir kavram olmasi sebebiyle, isletme literatiiriinde halihazirda ¢aligma bulunmamaktadir. Bu ¢alismanin amaci,
metaverse evreninin igletmelere sunabileceklerinin bir analizini sunmaktadir. Metaverse, DNA’sinda XR, yapay zeka, 5G,
kriptopara ve NFT bulundurmaktadir. Metaverse kavramini detayli bir sekilde kavramak i¢in, bu bilesenlere kavramsal
¢ergeve boliimiinde deginilecek ve ardindan metaverse fikrinin tarihi ve ardindaki motivasyon ele alinacaktir. Caligmada,
inovasyon, yayilim ve Mavi Okyanus stratejileri agisindan metaverse endiistrisi degerlendirilecektir. Metaverse’in yeni bir
isletme alani oldugu dikkate alinirsa, bu alandaki ana oyuncularimn, potansiyel endiistri olarak sahip oldugu giiclii ve zayif
yonlerinin, sundugu firsatlarin ve teskil ettigi tehditlerin tanitildigi ve potansiyel pazarlama stratejileri ile deneyim
ekonomisindeki roliine deginildigi bir calisma isletme literatiiriniin faydasina olacaktir. Metaverse, sundugu deger onerisi
ile bilgi ¢cagini sanal ¢aga doniistiirmek {izere hazir bulunmaktadir. Bu nedenle, bu calisma literatiirdeki talebi karsilamanin
yani sira metaverse ekosistemi i¢in ndro-deneyim pazarlamasi denilen yeni bir pazarlama kavrami da 6ne siirmektedir.
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Abstract

Since Zuckerberg’s announced his project ‘Horizon’, the word ‘metaverse’ has been trending. Metaverse is a relatively new
concept and hence, business literature currently lacks study on metaverse. This work plans to contribute to business literature
through an analysis of metaverse business and what it offers. The DNA of the metaverse is composed of XR, artificial
intelligence, 5G, cryptocurrency and NFT. To provide a thorough perception of metaverse concept, its components are
introduced in the conceptual framework following an introduction into metaverse’s history and the motivation behind the
concept. This study will evaluate the metaverse industry in terms of innovation, diffusion, and Blue Ocean strategies.
Considering metaverse is an emerging business field, business literature will benefit from a study introducing the key players
in the business as well as this potential industry’s strengths, weaknesses, opportunities, and threats in addition to potential
marketing strategies and its role in experience economy. Metaverse is here to transform the information age into virtual age
with its value proposal. Therefore, this study will meet the demand on metaverse in literature and suggests a new marketing
concept for metaverse ecosystem called neuro-experience marketing.
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1. INTRODUCTION

The 20th century had been through a radical change when the internet was introduced to the world as
the product of a considerable research development project. It transformed not just the physical world
but also the world of business and finance. Since then, it has been playing a major role in any industry
varying from defence to foreign trade.

Now, the first quarter of the 21st century is about to expand that technology to create a more immersive
experience called “metaverse”. This ground-breaking technology will have a similar impact to that of
internet; yet even greater. It offers to be the next step in human knowledge in the information age. With
the advent of metaverses, humans will not only access to information but also will live in information
systems.

Metaverse and its key components will help humanity to step out of information age but into a new age.
This new age might be called virtual age, an age of technology in which AR, VR, XR tools will peak
thanks to 5G and artificial intelligence.

In order to understand this new age better, one must comprehend what metaverse is and what it offers
for the future of business. Following chapters will handle the concept of metaverse within that respect.

1. Conceptual Framework

This section focuses on introducing the concept of ‘metaverse’ as well as the technologies it relies on.
For a proper evaluation of its market potential, it is important to understand how and why the concept
of metaverse emerges.

Metaverse is a virtual universe bringing several cutting-edge technologies together to create an
immersive experience for the users. Its DNA is consisted of XR, artificial intelligence and 5G for virtual
experience and NFT and Cryptocurrency for exchanging goods. A familiarity with these concepts and
their market size will enable a better comprehension of metaverse market. As a result, the section will
also provide a briefing on these key components.

1.1. Metaverse

Throughout history, humanity has been interested in recording and collecting knowledge since
knowledge has always been regarded as the greatest power. The oldest known library in the world was
created around 7th century BC in Koyuncuk by Ashurbanipal, the ruler of Assyria and Babylonia and it
is assumed to have at least more than 26.000 tablets (Fincke, 2003).

Centuries later, when Alexander the Great wanted to be a world-leader and build a city at the heart of
the world; he filled his capital with books to attract scientists all over the world. He designed a city of
learning and culture, home to one of the most well-known libraries in history — the Library of Alexandria
(Trumble, 2003). Access to knowledge became so important and reputable that the competition soon

14



Scientific Journal of Space Management and Space Economy | 2022 / 1(1)

started. The library of Pergamum emerged as a rival and suddenly, there was a larger market for papyrus
and data. Libraries meant branding for these nations, so the competition became truly fierce when
Cleopatra was given 200.000 scrolls from the library of Pergamum by Mark Antony (Canfora &
Coleman,1999). Since scrolls from libraries were considered as politically important and valuable gifts,
libraries started to play even a larger role in nations as a sign of civilization and growth.

Humanity’s desire to know-it-all and to have-it-all eventually gave birth to its first unique creation: a
network surrounding the seven continents. Thanks to this new technology, information has been no
longer bound to geographical borders. It has now been accessible anytime anywhere. This is the world’s
first ‘global information universe’ (Berners-Lee, Cailliau, Groff & Pollermann, 2010: 461) — the
worldwide web. This network soon spread its webs everywhere in the physical world. So far, it has
helped building the most comprehensive data source ever known and it has been the crown jewel of
human civilization.

The worldwide web started a new era in our history, triggering a digital revolution called Industry 4.0
where internet technologies are brought together with future technologies through smart objects to create
more efficient production line and manufacturing process (Lasi, Fettke, Kemper, Feld & Hoffmann,
2014).

This trend was followed by another digital breakthrough: the Internet of Things. With digital age
creating new opportunities for the smart objects, physical objects were integrated into information
technologies so that everyday objects could communicate with one another (Weber & Weber, 2010).

Once man discovered that he is able to design information universes between objects, he wondered
whether it would be possible to design more immersive universes for humans, as well. Thanks to
improvements on XR, artificial intelligence and 5G technologies, scientists were able to create more
realistic small worlds for humans to interact. Soon, they wanted to merge all these virtually realistic
worlds into a universe: A universe that is similar to ours in terms of immersiveness but the one that is
beyond the physical universe. The term ‘metaverse’ refers to this ambition to go beyond the physical
universe. And this is how the information age is about to transform into virtual age.

Although it is a relatively popular term, it has been on the market as an idea for more than decades. The
concept was first coined in 1992 by the science fiction author Neal Stephenson’s Snow Crash with its
own branding name “Street” (Stephenson, 2003) and later as the “Oasis” in the dystopian novel Ready
Player One by Ernest Cline (Nordstrom, 2016). The idea found its true awakening when Hollywood
launched such movies as Matrix, the 13th Floor and Vanilla Sky. Ever since, designing a life-like world
has been one of the challenging dreams computer engineers and scientists felt obliged to realize.

Gaming industry has had its efforts to design virtual worlds for some Massively Multiplayer Online
Roleplaying Games where the players can also socially interact with one another and do not hesitate to
spend real money on virtual goods, tools, and devices either for their avatars or for moving onto the next
level in the game. Second Life and Project Entropia are some of the finest examples (Schermer, 2007).
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Nevertheless, it was the Mark Zuckerberg who placed the term at the top of every meeting agenda when
he announced his project “Horizon” during Facebook’s virtual Connect conference in 2021 (Roose,

2021).

Metaverse can be described as the virtual internet experience combining XR, artificial intelligence, 5G,
NFT and cryptocurrency to create a more immersive experience for the users. This next generation
internet technology not only removes the geographical boundaries for experiences but makes the
information more accessible than ever. In layman’s terms, it can be defined as an information technology
system enabling the exchange of information between multiple virtual worlds within a larger virtual
system, the universe. It is a universe with its own laws of physics, its own currency, and its own non-
physical existence. This project of mimicking our universe in a virtual platform will certainly be widely
used, not just by individuals but also by commercial users. Therefore, it is wise to assume that any
business enterprise with a website address right now will feel obliged to exist in the metaverse. They
will be opening stores, establishing virtual headquarters, having new branches, holding trade events and
exhibitions, exchanging products, doing advertisement campaigns, and having business meetings within
the non-physical virtual universe.

In a foreseeable future, existence in metaverse will offer competitive advantage as knowledge is still the
greatest power. The companies interested in stepping into the metaverse has no choice but to invest in
knowledge because it is the research and development that will enable the creation of humanity’s next
library of Alexandria.

Just like libraries and internet, metaverse will offer power to those who seek for it. It will add value to
not just companies but also human interaction. It will be the ultimate signature product of civilization.
And if it becomes successful, it will have destructive impact on the industries and change the way people
do business.

According to Christensen (2013), in order to launch a destructive innovation, one must find a market to
which it can add value. Thus, it might be safe to estimate that metaverse has a potential to transform into
a destructive innovation if it ever reaches the same level of diffusion as the internet.

However, in Facebook case, metaverse might also be evaluated as a value innovation following Blue
Ocean Strategy. The strategic approach to value innovation suggests sailing in the untapped waters when
it is impossible to exist in the competitive market (Kim & Mauborgne, 2005). Considering Facebook’s
multiple failure to ensure user security, it might be possible to assume that the brand was no longer
capable of competing in the competitive waters and it was time to set sail for the untapped waters.
According to a report from Edison Research and Triton Digital (2019), Facebook lost its users to
Instagram and Snapchat. While 58% of 12- to 34-year-old users preferred Facebook in 2015, this figure
dropped to 29% within mere four years.

The brand also had several data breach, which initially cost the customer loyalty for the Zuckerberg’s
company — especially when 533 million Facebook users’ data from 106 different countries was breached
(Stokel-Walker, 2021).
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However, there are others in the metaverse business who have already adopted the idea and even started
to pave the way for it as the innovators and early adopters such as Second Life and Decentraland- each
of which is currently a major player.

As an innovation, metaverse’s success depends on its diffusion strategy for the future. Like any other
innovation, its success will be determined by five criteria set by Rogers (2010). First of all, metaverse
needs to be relatively advantageous over its competitor. In other words, it needs to create a relative
advantage with its predecessor, the world wide web. It also needs to offer a relative advantage to users
such as the idea of a virtual life better than the real one. It also must be compatible with current
technologies and information systems. This will enable a smoother operation and contribute to its
diffusion. Yet, it also needs to be compatible with universal values so that it can be adopted by a larger
number of users soon. Complexity is also crucial. It needs complexity both to enhance immersive
experience for the users and not to be imitated by the competitors very easily. However, it should balance
this complexity in such a fine tuning that it remains user-friendly. It needs to be triable and observable
since creating an immersive model of the physical universe will require expensive research and
development studies. If potential users could experience the metaverse themselves or if they could see
others experience it successfully, this will enhance its diffusion.

1.2. DNA of Metaverse

Just as the origin of life depends on the formation of co-dependent biological molecules in the form a
three-dimensional helix (Pray, 2008); Metaverse relies on the co-existence of some technologies to
operate as a three-dimensional life-like database. Its existence is dependent on such technologies as XR,
NFT, artificial intelligence and cryptocurrency to operate. In the biological database DNA, hydrogen
bonds are used to keep the molecules intact (Pray, 2008). In metaverse, 5G fills in that role by connecting
the technologies in a virtual environment.

Technologies playing a role in formation of metaverse’s DNA are introduced below to clarify how the
building blocks of metaverse works.

1.2.1. XR

XR stands for extended realities offering immersive experiences. It is a term comprising a wide range
of technologies such as virtual reality, augmented reality, mixed reality, augmented virtuality (Kwok &
Moh, 2020). It is almost a decade-old technology introduced to the world with Oculus Rift VR headset
prototype, followed by Microsoft’s HoloLens headset. However, it became truly immersive and popular
when Pokémon GO was brought into game. Because of game’s success, business enterprises decided to
adapt the mainstream technology into their marketing strategies such as IKEA Place app (Marr, 2021).
When Covid-19 hit the world, XR technology helped the tourism enterprises survive the pandemic with
its innovation through creative destruction (Kwok & Moh, 2020). With a market size of $26.05 billion
in 2020; the XR market will have already be around $905.71 billion by 2027; which accounts for a
compound annual growth rate of 66.02% from 2021 to 2027 (Businesswire, 2021).
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1.2.2.5G

5G is a fifth-generation wireless cellular communication network which will enable data transfer fast
enough to support the use of previously unavailable applications such as virtual reality and driverless
cars (Childres, 2021). Since its value chain is estimated to reach $3.5 trillion dollar in 2035, with $12.3
trillion of global economic output; its contribution to global GDP will match that of Indian economy
(Campbell et al., 2017).

1.2.3. NFT

NFT stands for non-fungible tokens which can be used to trade with the rights for digital or physical
assets via unique certificates of authenticity; therefore, it can be defined as technology based on
blockchain and smart Ethereum contracts for creating not currencies but assets with unique values (Ante,
2021). This emerging technology is expected to make breakthroughs in gaming industry, virtual events,
and protection of digital collectibles (Wang, Wang & Chen, 2021). Currently, it has a quite active
market. The sales volume for this crypto asset reached to $10.7 billion from July to September 2021
(Howcroft, 2021).

1.2.4. Artificial Intelligence

Artificial intelligence is a technology enabling computers think, act, learn, reason and self-correct like
humans would. The technology aims at creating computers capable of learning from and adapting to the
environment so as to function more effectively. For a computer to be considered artificially intelligent,
it must learn from its surroundings, store that information, reason through it while communicating with
a human in a natural use of language (Kok, Boers, Kosters, Van der Putten & Poel, 2009). According to
Grand View Research report (2021), the current market size of Al technology is $93.53 billion in 2021
and it is forecasted to have an income of some $997.77 billion by 2028.

1.2.5. Cryptocurrency

Cryptocurrency has a controversial definition due to its complex nature. It concurs with real money in
terms of function. Yet, it differs in flexibility. It is not bound to either geographical or political borders.
The European Banking Authority (EBA, 2014) emphasizes its independence from a central bank
whereas FINCEN (2013) underlines its lack of monetary attributes. Even the way it is obtained is unusual
to any monetary fund. Unique to its own nature, it is computed and manufactured.

Despite the lack of consensus on the definition, cryptocurrency is fine example of Christensen’s
disruptive innovation as it is a game changer with a potential to shift the balance and to trigger the
emergence of new markets (Christensen, 2001). It has a market over $3 trillion now and is expected to
grow even more (Ossinger, 2021).
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2. Metaverse in Business

Since Mark Zuckerberg announced his metaverse project “Horizon” (Roose, 2021); there has been some
significant business activities.

. Nike, the famous sportswear brand, created a metaverse world called NIKELAND where
participants can play miniplays such as speed runs or long jumps designed by the creators using
NIKELAND tool kit so that visitors will be physically active. Players can visit NIKELAND free of
charge and are able to select sportswear from NIKE’s collection for their avatars (NIKE, 2021)

. Microsoft launched a metaverse museum for the 20th anniversary of its Xbox consoles where
visitors can explore the museum by selecting an Xbox console and learn Xbox’s history (Warren, 2021).

. Pokemon Go creator Niantic stated that the company raised $300 million to build a real world
metaverse (Adebajo, 2021).

These investments point out that more companies from technology and fashion industry will be flocking
into the metaverse soon.

To exist in a metaverse, companies usually seek help from the more experienced metaverse creators.
These Californian technology tycoons are current players and leaders in the industry: Roblox
Corporation, Unity Software Incorporated, Fastly Incorporated, Autodesk Incorporated, NVIDIA
Corporation. Although there are other metaverses available at the market such as Gather.town, Loom.ai,
Teeoh, Virbela; Second Life, Roblox and Decentraland are the most notable ones.

Founded by Linden Lab — a San Francisco based company, Second Life is ‘the world’s biggest
programming environment’ offering a social environment as defined by Purbrick and Lentczner (2007).
Established in 2003, Second Life had some 256k residents just in 4 years (Purbrick & Lentczner, 2007).
It created a registered money service called Tilia in its 16th year and started its own virtual economy.
Its value proposition is to make a difference in the world through respect, good intent, team building,
diversity, and experimentation. Its CEO is Brad Oberwager who graduated from the MBA programme
of the reputable business school Wharton in the United States (LindenLab, 2021).

The origin of Roblox dates to a page called Interactive Physics launched by David Baszucki — a Stanford
engineering graduate- in 1989. The webpage’s initial goal was to enable students learn Physics through
experience. Baszucki decided to enhance the learner experience by creating a virtual platform where
people can learn and share through experience, and he started Roblox in 2006 with a vision to connect
people through shared experience (Roblox, 2021).

Founded by Argentine coders Esteban Ordano and Ari Meilich (The Irish Times, 2018), Decentraland
is a virtual reality platform based on Ethereum blockchain. Its currency called MANA was almost about
1 billion dollars in 2021 and it can be described as virtual real estate market where users buy and sell
lands over cryptocurrencies with an average land price of 1311 dollars (Dowling, 2021). Its concept is
likely to be transformed into the real estate business in the metaverse future.
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2.1. Strengths and opportunities

The market is already strong in the gaming industry. The Sandbox, Somnium Space and Cryptovoxels
are some of the other platforms with their own cryptocurrencies (Morgan Stanley Research, 2021).

Metaverse offers innumerable opportunities to all industries from gaming to real estate, social networks
to fashion. With Nike’s entrance into the metaverse ecosystem, it is likely that more fashion companies,
Nike’s competitors, will be willing to be a part of that ecosystem. Sportswear aside, the metaverse
business is an ideal marketplace particularly for luxury brands. First, since some luxury brands are not
affordable to everyone, a segment of society will be willing to be engaged with the brand through a
relatively more affordable metaverse products or lands. Secondly, luxury brands have customers with
such a strong brand loyalty. Considering that 9 NFTs by the famous luxury brand Dolce & Gabbana
were sold for almost $6 million, it is possible to foresee that luxury brand customers would be eager to
shop in the metaverse ecosystem if offered collectibles. A report by Morgan Stanley (2021) forecasts
that luxury groups participating in the metaverse ecosystem will have the opportunity to expand their
market size more than 10 per cent.

So far, there have been several luxury brands who stepped into the metaverse ecosystem (Morgan
Stanley Research, 2021): (1) Gucci’s cooperation with a South Korean metaverse platform Zepeto to
create a virtual villa selling products for avatar fashion, (2) Balenciaga’s clothing line in Fornite, (3)
Ralph Lauren’s digital design sales with Zepeto and Bitmoji.

The music industry is also one of the potential markets for metaverse ecosystem. Ariana Grande and
Muse are some of the artists whose concerts have been held in a metaverse platform (Morgan Stanley,
2021). These virtual celebrity events offer not only a great environment for advertising and product
placement for the event sponsors but also a larger ticket sale since there is no travel restriction.

Metaverses may also open its doors to tourism activities. Those who are anxious to travel to
undiscovered worlds or those who are physically or financially incapable of travelling to holiday
destinations will be an ideal target audience for the virtual tourism companies in metaverse ecosystem.
Space tourism, travelling to Mars are only for a small group of elitists who can physically and
economically afford travelling. However, within a metaverse system, travelling to space, to the Moon
or Mars will soon be available for everyone at the comfort of their home.

2.2. Weaknesses and Threats

Currently, the number of people who have comprehensive data on how to trade with NFTs and
cryptocurrencies is limited. Therefore, it needs more time as a technology to transform into a business
environment for small enterprises. Morgan Stanley Research report (2021) also suggests that this is
currently a marketplace for luxury brands and since interoperability is years away, it will continue to
remain as a marketplace for luxury goods for some time, as well.

As a platform, metaverse will probably be too difficult to comprehend for some generations. It is highly
likely that baby boomers and generation X will not adopt the technology very quickly. Even, the
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millennials might be late followers. Zoomers and Alphas is expected to be the early adopters. This could
lower the market size for some brands unless they target the Alphas and Zoomers initially in virtual
advertisement process. However, even the Zoomers may not be ready for a complete digital experience.
This is also referred in a study by Wunderman Thompson Intelligence. Since the transition into
metaverse ecosystem will still need some time, Wunderman Thompson Intelligence (2021) report
suggest that shoppers are not ready to have completely digital shopping experience. According to the
guantitative survey carried on 3,011 respondents from the UK, the US, and China in July 2021, 52% of
Gen Z, 54% of Millennials, 54% of Gen X and 62% of Baby Boomers prefer to shop in person. Although
the statistics point out to a correlation between older age and willingness to shop in person; the
unwillingness to shop digitally is still more than 50 percent in all age groups.

Privacy laws and regulatory risks will also remain as a concern (Roose, 2021). Second L.ife has a contract
recognizing user’s property right for the avatar and virtual items. However, it is the only one (Roquilly,
2011). Metaverse companies may be facing with serious legal charges if their virtual properties or
avatars are stolen or hacked. As the number of platform users increase, metaverse companies may need
to expand their legal team in order to avoid financial losses. Ensuring the safety of cryptocurrency
wallets may lead to extra costs. Therefore, financial strategies must be planned carefully.

Second Life has a contract recognizing user’s property right for the avatar and virtual items. However,
it is the only one. More metaverse platforms needs to embrace such contracts for a successful diffusion
strategy.

3. Metaverse and The Experience Economy

Although there is no consensus on its definition, experience can be called a recollection of memories
with an influence on people’s decisions, thoughts, reactions, and identity. Therefore, it is necessary to
define what memory is if the experience economy is to be defined.

Memory formation is a biological process. When exposed to a certain stimulus, neurons form new
connections to store information and after remaining silent for some time, the information consolidated
is stored for a longer period. This is how the experiences are formed in our brain. The hippocampus and
neocortex in the brain are thought to oversee the process (Gravitz, 2019). Ekstrom and Ranganath (2018)
put forward those experiences are classified into certain contextual categories thanks to space and time
and hippocampus evaluates on its relevance. However, there are also engram networks all over the brain.
Engrams are the memory tags, biochemical modifications in stimuli product that work like barcodes to
trace memory (Semon, 1921). They are active or dormant but stable experience-induced long-term
modifications resulting in retrieving the memory and adaptive behaviour when triggered (Josselyn,
Kohler & Frankland, 2015). Consequently, memories are formed due to a complex systematic
organization.

Despite not being completely understood, these complex memory-making mechanisms in our brain
somehow cooperate to recollect all our memories to create experiences which have a deep impact on
conscious and unconscious decision-making process. Therefore, in terms of experience economy, the
word ‘experience’ refers to this cognitive reaction or impact triggered by an external stimulus (Pine &
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Gilmore, 2011).

Coined by Joseph Pine and James Gilmore in 1999, the experience economy was put forward to suggest
that companies can offer and sell more than mere goods and services and that experience is also
something marketable and it has a financial value (Pine & Gilmore, 2011).

In the 21st century, experience can be more important to customers than goods and services. With the
diffusion of social networking platforms, selfie museums opened in several metropolitan cities and many
cafés and restaurants add selfie corners to attract more customers. A study by Mkwizu & Mtae (2018)
refers to the correlation between selfie use and domestic tourism. Their research results reveal that selfies
are used to promote domestic tourism and contributes to the diffusion of service and tourism industries.
Exchanging travelling and dining experience on social media platform is the key reason that attracts the
customers to the location in the first place. Experience can be marketed in any form varying from
Disneyland to VR museums or from a book reading event to a music concert. Any industry can benefit
from experience marketing. Yet, metaverse industry will certainly benefit more since it is all about
experience.

Users do not hesitate to pay in cryptocurrencies to enhance their virtual experience in Second Life and
Entropia (Schermer, 2007) or to log into a virtual Ariana Grande concert in Fortnite (Morgan Stanley,
2021). It will have massive contributions to experience economy through virtual concerts, museums,
tourism activities and even avatar fashion.

Metaverse’s success will also depend on its marketing strategies. Experience marketing will have a key
role since it enables customers to interact through cross channel exposure and it creates value together
with the customer (Petkus, 2004). Pine and Gilmore (1999) refers to experience marketing as a form of
entertainment with an escape from the real world, which is directly what metaverse is and will be about.

Nevertheless, metaverse companies should not underestimate the power of neuromarketing, as well.
Metaverses are designed to create a life-like world by evoking real life experience through AR, VR and
XR technologies targeting five senses. Therefore, monitoring the neural activity of the users benefiting
from the platforms will be decisive for the marketing campaigns.

Players will be wearing VR globes and hence, measuring heart rate variability over these gloves will
provide data on the user’s reaction throughout the platform. Other biometric measurement techniques
such as measuring the user’s breathing frequency, monitoring facial expressions or galvanic skin
reactions (Massaro & Pecchia, 2019) can also give clues to the platform creators about the users’
preferences.

Metaverse companies are designing VR headsets for the platform users to enhance the experience. These
headsets can be quite beneficial to track the eye movement of the users. Eye tracking data from the
headsets can be used to persuade and convince the platform users (Dooley, 2011).
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As the concept of metaverse is relatively new in business world, the literature is lacking a marketing
model for the metaverse industry. This work recommends a marketing strategy unique to metaverses:
Neuro-experience marketing - a combination of experience marketing and neuromarketing techniques
to express a unique marketing strategy model for metaverses.

With this combined marketing model, it will be possible to measure the level of user experience through
monitoring cognitive and neural activity in live digital content.

Conclusion and Discussion

Metaverse is a relatively new concept in business world. The motivation behind the metaverse concept
derives from the man’s desire to know-it all and have-it-all. It is the man’s utmost goal to store
knowledge in a life-like environment. It is a technology which will transform information age into virtual
age. Metaverse requires artificial intelligence and XR technologies for designing a universe beyond the
physical one, cryptocurrency and NFT technologies for its financial transactions and 5G to keep all these
technologies in operation. Therefore, it will be a new business industry with its own currency and trading
activity, which will contribute significantly to the experience economy. Although it will be able to
provide various industries with many opportunities, baby boomers and generation X will likely struggle
to adapt, which would mean losing some potential customers. Moreover, consumers have second doubts
about a100 % digital experience. One must also not ignore that cryptocurrency and NFT trading cannot
be understood clearly by the public due to their complex nature. In addition to these challenges, creating
metaverses is also costly for small enterprises. As a result, the metaverses may remain the zones for
luxury brands for some time more. However, this would slow down the diffusion process. On the other
hand, this potential drawback can be used as an opportunity. The metaverse platform is ideal for luxury
brands who are interested in creating collectibles and will remain so as these brands have dedicated
customers.

With a potential to become the future’s largest industry, metaverse business needs its own unique
marketing strategy called neuro-experience marketing, a combination of neuromarketing and experience
marketing methods. With this marketing model, metaverse companies will be able to measure their
user’s reaction through such gadgets as headsets and gloves the platform users will already be wearing
during their visit. This data will help the metaverse companies to create more engaging and immersive
experiences for the users. This is how they might be able to fulfil their diffusion strategies, thrive as a
new technology and start the virtual age.
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Ozet

Bilgi, insanligin var olusundan bu yana her zaman insanoglu i¢in dnem arz etmektedir. Bu 6nemin temel amaci bilginin
bireyden toplumlara kadar yol gosterici olmasidir. ilkel ¢agdan giiniimiiz dijital teknolojilerinin hakim oldugu bilgi
stireglerine kadar gegen zaman diliminde bilgi ¢esitli amaglar i¢in kullanilarak hem siireklilik arz eden bir olgu hem de yeni
kavramlarin ortaya ¢ikisiyla kiimiilatif bir ilerleme kaydetmektedir. Bilginin bugiin geldigi siirecte insanliga hizmet i¢in
kullanimi kadar farkli alanlarda kullanimi olsa da dijital bilginin bugiinkii hakimiyeti ve sagladig1 avantajlarin yani sira fayda-
maliyet agisindan ele alindiginda iktisadilik boyutu ortaya ¢ikmaktadir. Orgiitsel bilgiden yénetsel bilgiye kadar dijitallesen
tiim bilgi stireglerinde oncelikle bilginin dijitallesmesi ile elde edilen kazanimlar ele alinarak bu kazanimlardan hareketle
bilginin dijital ¢agda iktisadilik boyutu bu ¢alismada ele alinmaktadir. Calisma, literatiir taramasi yapilarak elde edilen veriler
1s1g1nda bilginin olmasi gereken iktisadilik boyutuyla dijitallesme siireclerini bir araya getirmeyi amaglamaktadir.
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Bilgi Yonetiminden Dijital Bilgi Sistemlerine Gegiste Siirdiirilebilirlik ve iktisadilik

1. GIRIS

Sanayi devriminden sonra yasanan teknoloji devrimleri giiniimiizde biiylik degisimlere zemin
hazirlamistir. Bu degisimlerin basinda bilgi sistemlerinde yasanan gelisme ve degisimler gelmektedir.
Bilginin teknolojiyle birlikte gecirdigi siire¢ basl basima bir devrim niteligindedir. Ozellikle bilgi ve
iletisim teknolojileri, uydu teknolojileri, yapay zeka, {ii¢ boyutlu teknolojilerin kullanimi,
nanoteknolojiler ve lazer sistemleri gibi gelismeler bilgiyi 6nemli bir deger haline getirmistir.

Yeni teknolojiler bilginin yayilmasimni hizlandirmakta ve simnirlar1 ortadan kaldirmaktadir. Kiiresel
sistemlerin 6nemli bir girdisi haline gelen bilgi yonetimi, dijital bilgi sistemlerine gegisle birlikte
beraberinde bazi1 gereklilikleri getirmistir. Bir rekabet arac1 olan bilgi, dijital olarak kolayca ulasilabilir
oldugu kadar karmagik bir hal de almistir. Bu nedenle bilginin siirdiiriilebilirliginin saglanmasi ve bu
durumun rekabette istiinliik saglamaya katki saglamasi1 beklenmektedir. Bu da iyi bir dijital bilgi
yonetimi sisteminin varligina olan ihtiyaci dogurmaktadir. Dijital bilgi yonetimi sistemi olusturulurken
ekonomiklik ilkesi de gbz Oniine alindiginda hem maliyet agisindan bir kazang elde edilmesi hem de
stirdiiriilebilir bir yapida bilginin is siireglerine hizmet etmesi beklenmektedir.

1.1. Bilgi Nedir?

Bilgi insanoglunun var olusundan bugiine degin insana yol gosteren ve bir deger olarak goriilen bir
olgudur. Bilginin terimsel olarak farkli anlamlar1 vardir. Felsefik tanimina gore bilgi (knowledge),
Kuguradi (1995) tarafindan “bilme etkinligi” ve bu etkinligin sonucunda elde edilen “cikt1” olarak ifade
edilmektedir (Kuguradi, 1995). Ayrica bilgi insana ait bir etkinlik olarak tanimlanirken algilama,
diisiinme ve muhakeme etme, yorumlama veya agiklama gibi etkinliklerden olusur.

Bilgi arastirmacilarindan Bucland’in (1991) tanimina gore; bilgi {i¢ farkli anlamda ele almir. ilk anlami
stire¢ olarak ifade edilen bilgi (informmation as process), ikincisi bilgi olarak bilgi (information as
knowledge) ve iiclinciisii de nesne olarak (information as thing) bilgidir. Bilgi, yeni 6grenme siireciyle
degisir ve zamanla gelisme gosterir. Buna bagli olarak 6grenilen bilgide degismeler olmasi miimkiindiir.
Ayrica bilgi kiimiilatif olarak ilerlememe olanak saglayan 6grenmenin bir parcasidir. Siire¢ olarak ifade
edilen bilgi bu 6grenme siirecinin bir pargasidir. Siire¢ i¢erisinde bilgi aktarimi yapildiginda bu nesne
durumundaki bilgi sifati kazanmis olmaktadir. Bilgi, terimsel anlamiyla kullanildiginda taginan bilgi
anlaminda yani kitap, dergi vs. i¢inde yer alan ve bir degeri olan bilgi anlam1 kazanmaktadir (Buckland,
1991a).

Bilginin bagka bir siniflandirmasi da somut ve soyut bilgi seklinde yapilmaktadir. Bilgi, varlik olarak
ele alindiginda soyut anlami ifade ederken nesne olarak degerlendirildiginde somut bir anlam
kazanmaktadir. Onceki tanimlamada oldugu gibi bilgi olarak bilgi kavrami soyut, nesne olarak bilgi de
bu baglamda nesnelerin islenip yeni bir form kazandirilmasi yani islenmesi s6z konusu oldugunda somut
bir anlam yiiklenmektedir (Buckland, 1991b). Soyut bilgi, varlik ve siire¢ olarak ifade edilen, biligsel
bilimlerin alanina girer ve dolayisiyla egitimin de alanina girmis olur. Somut olarak nitelendirilen bilgi
ise islenen, nesne bilgisi denilen ve bilgi yonetiminin alanina girer.

Bilgi, “belli bir diizen igindeki deneyimlerin, degerlerin, amaca yonelik enformasyonun, uzmanligin,
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yeni deneyimlerin bir araya getirilip degerlendirilmesi i¢in bir ¢ergeve olusturan esnek bir bilesim”
olarak tanimlanabilmektedir. Bilginin ¢ikis noktast bireyin beynidir ve buradan yola ¢ikarak
uygulamaya gecirilmektedir. Orgiitsel acidan bilgi ise genellikle depolanmis veri olarak degil, rutin
caligmalarda yer alan, uygulamalarda ve normlarda kendini gosteren bilgidir. Bilgi bu anlamda yalin ve
basit degildir. Bilgiyi olusturan cesitli unsurlar vardir. Bu unsurlar esneklik gosterir. Isin icine sezgiler
dahil doldugunda bilgiyi mantik ¢ercevesinde aciklamak zorlasir. Bilgi her zaman insanin i¢inde var
olandir ve insanin dogas1 i¢inde karmasik bir yapida i¢indedir. Enformasyon bilgiden dogar ancak bu
bir dongiidiir ¢iinkii bilgi de enformasyondan dogmaktadir. Amag bilginin enformasyona doniismesi
oldugunda burada insan faktorii etkin olur ve bilgiyi doniistiirme roliinii iistlenir (Davenport & Prusak,
1998).

Bilginin en belirgin 6zelligi veri tabanlarma doldurulup saklanmasindan ziyade insan beyninde
saklanmasidir. Enformasyonun varlig1 ise arsivlerde siirmektedir ve insan orada olmadiginda da kayitta
olmaya devam eder. Bilgi, elde edilirken, paylasilirken ve yayilirken belirli siireglerden geger. Bu
stirecler formal ya da informal olarak devam eder ve gelisir. Enformasyon ise kimin elinde ise orada
sakli kalmaya devam eder (Santoro, Vrontis, Thrassou , & Dezi, 2017).

1.2. Bilgi Tiirleri

1.2.1. Ortiik Bilgi

Kisilerin zihninde olan, agik olarak belirtilmeyen, ima yoluyla belirtilen, bildikleri ama ¢ogu zaman
ifade edemedikleri bilgi tiirii ortiik bilgidir. Ag¢ik bilgiden ima ve dnerilerle olmasi yoniiyle kesin olarak
ayrilir. Birey, her zaman bildiginden daha azini ifade edip agiklama egilimindedirler. Birey bilgilerini
acikca ifade etmek istemeyebilir. Ancak bazi hallerde bilgi sezgiye dayali olarak ifade edilebilir, beyan
edilerek belgelendirilebilir. Ortiik bilgi, bu dzelligi sebebiyle gogu zaman rekabette Snemli bir avantaj
saglar. Tepe yonetimin oncelikli amaglar1 arasinda ortiilii bilgiyi aciga ¢ikarma ¢abasi da vardir. Bu
bilginin yarar1 yoneticilere olaganiistii hallerde ve rasyonel karar almada yardimci olur. Ortiik bilgiyi
aciga ¢ikarmada bilisim teknolojileri dnemli rol oynar. Bireyler araciligiyla baglanti kurularak ortiik
bilgi agiga ¢ikarilabilir. Bu sayede orgiit icinde ortiik bilgi bigim degistirerek agik bilgiye doniismiis olur
(Stankosky, 2004). Ortiik bilgiyi etkileyen iki faktor vardir. Birincisi, bireysel tecriibeler ve farkliliklart
ikincisi ise sahip olunan deneyimin kalitesi ile ilgilidir. Deneyim bilgisinin kalitesi demek birey ile
biitiinlegsmesine baglidir. Bu da deneyimlerin is siireglerinde agikg¢a kullanilmasini ifade eder (Nonaka
I.,1994).

Orgiitsel bilgiye katki saglayacak olan kurum ve kuruluslardaki ortiik bilginin, ¢alisanlarin sezgi ve
deneyimlerinden yararlanilarak agiga ¢ikarilmasidir. Uriin ve hizmetler konusunda problemlerim
¢Oziimii noktasinda ¢aligsanlarin sezgileri ve kanaatleri etkili olabilmektedir. Caliganlara inisiyatif yetkisi
vererek yoneticiler ortiik bilginin agiga ¢ikmasimi saglarlar. Calisan ise bu yetki ile ortiik bilgiyi agiga
cikarmada inisiyatif kullanirlar ve kendilerine ait olan ortiik bilgiyi kullanmaktan kaginmazlar. Ciinki
bu bilginin kullaniminin basariya katki saglayacagina inanilir. Bu nedenle ¢alisanlara yatiklari iste tam
yetki vermenin avantaji onlarin bilgilerinden yararlanmak adma politik bir davramis olarak
degerlendirilir (Durna & Demirel , 2008).
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Ortiik bilgi bir araya getirilerek ifade edilmemis bilgidir. Bu bilgiyi a¢iga ¢ikarmakla anlamli hale
getirmek gerekir. Ortiik bilgi genellikle davranislardan, tepkilerden, gdzlemlerden anlasilabilir. Bir
miisterinin dig goriinlisiinden veya yiiz ifadelerinden davranislar1 hakkinda bilgi edinilebilir. Burada
hareketle ortiik olan bilgi aciga ¢ikarilmis olmaktadir.

1.2.2. Acik Bilgi

Acik bilgi, bir araya getirilmis, ¢ogunlukla detayli olarak agiklanabilen, tablo ve metinlerle, sekil ve
diyagramlarla ifade edilebilen bilgi tiiriidiir. Nonaka (1994), acik bilgiyi “resmi ve sistematik olan bilgi”
olarak ifade etmektedir. Buna iliskin bilimsel bilgiler, formiiller ve bilgisayar programlar1 6rnek olarak
gosterilebilir. Ayrica belgelenmis uygulamalar, yazili is hedeflerinde sunulan bilgiler ve resmi
beklentiler de agik bilgi 6rnekleridir (Nickols, 2000).

Acik bilgi, bilgi teknolojileri araciligryla dogrulugu genel kabul goérmiis olarak paylasilabilmektedir.
Acik bilgi orgiit icinde herkes tarafindan agikca ifade edildiginden ve anlagildigindan dolay1 bireyler
arasinda ve boliimler arasinda aktarilmasi daha kolaydir. Acik bilginin 6nemli bir 6zelligi de yoruma
acik ve objektif bir nitelikte olmasidir. Buna 6rnek olarak isletmelerde miisteriler hakkinda olusturulan
ve acik seklide kullanilan bilgiler verilebilir. Veri tabanlari araciligiyla paylasilan bu bilgiler karar alma
stireclerinde bilgiye doniistiiriilerek kullanilmaktadir. Olusturulan miisteri veri tabani sayesinde
miisteriler hakkinda nerede, ne zaman, nasil ve kim tarafindan hangi kararlarin verilecegi sorularina
cevaplar bulunabilir. Orgiit iginde bilgi paylasimina engel olan faktdrler ortadan kaldirildiginda agik
bilgi olarak kullanildiginda bu verilerden faydalanilmig olur (Durna & Demirel , 2008). Acik ve ortiik
bilgi arasindaki farklar agsagidaki tabloda agiklanmistir ( Tiwana , 2001):

Tablo 1: Ozellikleri Bakimidan Ortiik Bilgi ve Acik Bilgi Arasindaki Farklar

Ozellik Ortiik Bilgi Aqk Bilgi
Dogas Kigisel, tel davramizlarla anlam | Kodlanabilir ve agiklanabilir,
kazanmakiadir,

Bicimse llestirme Birlestirmek, kodlamak veya
kayit ve formillize etmek zor-
dur.

Kodlanahilir, sistematik bir bigime ve
bigimse] bir dile gevrilebilir,

Enformasyonun yorumlanmasmda ve
anlagilmasmda kapalilizin aciklanmsa
5l

Crelisim stireci p
: Deneme ve uygulamada hatalar-

la karsilasilabilir,

Yer Inzamin beyninde clugur ve Dokomanlar, veri tabanlan, web
beyvninde biker, sayfalan, e-mail, kitaplar vs,
Degisim siireci Dhga vurma yoluyla aciga cikan- | Ozomseme ve anlama yoluyla srinls-
lahilir, ye gevnlir,
Enformasyon Enformasyon teknolojisi destegi | Mevout enformasyon teknolojileri
teknolojisi destegi | veya paylagimla yonetilmesi tarafindan desteklenir.
zordur.
Ortalama ihtivag | Zengin bir iletisime ihtiyag Crelenek=e] elekironik kanallarla
dury maktadir, aktanlabilir,

Kaynak: A. Tiwana (2001), The Essential Guide to Knowledge Management E-Business And CRM
Applications, Prentice Hall PTR, Upper Saddle River, NJ, s. 39.
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Tablo 1’de agik ve oOrtiik bilgi karsilagtirnlmistir. Bu karsilagtirmaya gore bilgi yonetiminde bilginin
acikca ifade edilmesinde yoneticilere ip uglar1 verebilir. Ortiik bilgi bireylerin davranislarinda anlam
kazanirken acgik bilgi herkes tarafindan anlasilabilen bir yapida olmasiyla kodlanabilmekte ve
aciklanmas1 miimkiin olmaktadir. Ortiik bilginin bigimlendirilmesinde hatalarla karsilasilabilir ancak
acik bilgide bu hatalar s6z konusu degildir. Acik bilgi ise her tiirlii yorum ve elestiriye agik olmasi
ozelliginden dolay1 eksiklikler hemen miidahale edilerek diizeltebilmektedir. Ortiik bilgiler bireylerle
smirli iken acik bilgi hem kiside hem ortamlarda ve kaynaklarda yer alabilir. Ortiik bilginin agiga
¢ikmasi daha zor olmasina ragmen acik bilgi kolaylikla paylasilabilir ve agiga ¢ikarilabilir. Yoneticiler,
bilgi yonetiminde bilginin bu 6zelliklerinden dolay1 kaynaklar1 ve kullanim yerleri agisindan bilinmesi

gerekenler tabloda ifade edilmektedir (Parikh, 2001).

Tablo 2: Ortiik Bilgi ve A¢ik Bilginin igsel/Digsal Kaynaklari

Kullamm veri

Agik Bilgi

Orrtiik Wil

I3 siireci Organize edilmis gtrevler, rutin islerde| Bireysel bilginin yarahlmasinda, birey-

kullamlr. sel wwmanhk kanallannda, tahmin edi-
lemeyen gevme ve degigime covap ver-
meede kullamlir.

OEmenme Iz dayaly, deneme-yanilma, en uwrman | Tepe yonetici veya takim liderinin
oldugu alanlarda kendi kendini yon- bilgi paylagiminda ve i kararlannda
lendirme, organizasyon aracihiZiylais | goveni afimak igin saglamg olduklan
amag ve hedeflerinin kargilanmasi, kolayhklar ve giglendirmeler.

Oemetmek Cirgnt amag ve ibtivaglanna doyal, Bire bir, yetene gz dayaly, kisa somli

tirglit tarafindan secilen bigim ve pla-
nin kullamim

BErenme, ige ile iligkili 0grenme, belli
bir giraklik doneminden gecerek rehber
ve damsman araciligryla GErenme.

Diiziinme sekli

Mantiksal, gergeklere dayal, gergek
metotlann kullanim ve aym doginme
yelenesi

Yaraticy, esnek, farkl dusinmeye da-
yal ve bakis apisim gelistirici bir deel-
lige sahip dislnme.

Bilgi paylasima

Musteriler igin gerekli olan, tekrar
kullamlan, depo edilebilen, kodlanabi-
ken, e-mail, elektronik tarhgma ve bi-
cimleri seklinde paylagilir,

MNetwork, ylz ylze girisme,
videokonferans, sohbet, hikmye ve
hirysel bilgilendinme seklinde payla
silir.

Muotivasyon

Spesifik amaglan karsilamak icin per-
formans temeline dayal motivasyona
tnem vermek.

(Calizanlara liderlik, vizyon ve sik sik
temas kurmak yoluyla ilham kaynag
olmak,

Ohdiil

Is amaglanyla baglantl, calisma orta-
munda rekabeti tegvik eden, secici igler
icin rekabeti artimc Sdtller.

Yenilik ve yaraticaliga gelistirmek,
dogredan enformasyon paylagimim
icin odollendinme ike rekabete ve para-
=al unsurlara dayah bir ddillendimme
sistemi,

Tliskiler

Tepe ytnetiminden onta kademe ve alt
kademeye dogmu bir iligki.

Bilgi paylagimuna dayah agik, anlasilr,
informal ve arkadagca bir iligki.

Teknoloji

I ile iligkili, maliyetleri en aza indiren
ve mevout hilginin kullanimim yay gin-
lagtiran enformasyon teknolojisi yat-
nmlanm geligtirmek

Kisiler arasinda iletigimi geligtiren,
enformasyon akizina ve tetilo bilginin
degigimine imkan tamyan bir enfor-
masyon keknolojisi yabnmann kurmak.

Degerlendirme

Somut i basansina dayal, bilgi payla-
simu ve yarahcihk gemekmez

Performansa dayal, strekli ve kendili-
Einden gerceklesen bir deferlendirme.

Kaynak: M.Parikh (2001), “Knowledge Management Framework for High-Tech Research and Development”, Engineering

Management Journal, 13(3), September, s. 29.

Kullanim alanlar1 agisindan agik bilgi ve ortiik bilgi birbirinden ayrilmaktadir. Bu farklar tabloda oldugu
gibi agiklanmakta ve farkliliklar ile kolayca bu bilgileri ayirt etmek miimkiindiir (Smith, 2001).
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Tablo 3: A¢ik Bilgi ve Ortiik Bilginin Kullanim Yeri

Kullamm veri | Aqik Bilgi Oirtiik Bilgi

I3 siireci Organize edilmis gérevler, rutin iglerde| Bireysel bilginin yarablmasinda, biney-
kullamlir. se] wrmanhk kanallannda, tshmin edi-

lemeyen cevre ve degigime ooy ap ver-
mede kullamlir.

DErenme Iz dayali, deneme-yamlma, en wrman | Tepe yonetici veya takam liderinin
oldugu alanlarda kendi kendini yon- bilgi paylagimanda ve is kararlannda
kendirme, organizasyon aracilifiylaiz | goveni artirmak icin saglams olduklan
amag ve hedeflerinin kargilanmas:. kolayliklar ve giclendimmeler.

Demvimek Cirgt amag ve ibtiyaglanna dayaly, Bire bir, yelenege dayaly, kisa stimeli
trgit tarafindan secilen bicimve ple- | #grenme, ise ile iligkili 6grenme, belli
min kollanim bir ciraklik doneminden gecerek rehber

v damgman araciligryla GFrenme.

Diiziinmee sekli| Mantiksal, gereklere dayaly, gercek Yaraticy, esnck, farklh dosuinmeye da-
metotlanmn kullanime ve ayni doginme | yali ve bakig agisim gelistirici bir dael-
yelenes, ligz zahip dostmme.

Bilgi paylazimm| Musteriler igin gerekli olan, tekrar Metwork, yir yllze girigme,
kullanilan, depo edilebilen, kodlanabi- | videokonferans, sohbet, hikaye ve
ken, e-mail, elektronik tariyma ve bi- | bireysel bilgilendinme seklinds payla-
cimleri seklinde paylagilir. gilir.

Muotivasyon Spesitik amaglan karpilamak igin per- | Caliganlara liderlik, vizyon ve sik sik
formans temeline dayali motivasyona | temas kurmak yoluyla itham kaynag
tnem vermek. olmak

Dhdil I5 amaglarryla baglantl, calisma orta- | Yenilik ve yarabiciliga pelistirmek,
minda rekabeti tegvik eden, secici isler | dogrudan enformasyon paylagumne
igin rekabeti artine ddiller. icin odollendimme ile rekabete ve para-

=al unsurlara dayaly bir ddiillendinmme
sistemi.

Tliskiler Tepe yimetiminden orta kademe ve alt | Bilgi paylasimuina dayah agik, anlagilr,
kademeye dogru bir iliski. informal ve arkadagca bir iliski

Teknoloji I5 ile iligkili, maliyetleri en aza indiren | Kigiler arasinda iletisimi pelistiren,
ve mevout bilginin kullanimim yaygin- | enformasyon akizina ve tetilo hilginin
lagtiran enformasyon teknolojisi vat- | degigimine imkan taniyan bir enfor-
rimlanni gelistirmek. measy on ke knolojisi yatiman kurmak.

Degerlendirme| Somut i basansina dayaly, bilgi payla- | Performansa dayali, strekli ve kendili-
simu ve yaraticihk gerekmez Einden perceklesen bir de gerlendinme,

Kaynak: E.A. Smith (2001), “The Role of Tacit and Explicit Knowledge in the Workplace”, Journal of Knowledge

Management, 5(4), s. 314.

1.2.3. Stratejik Bilgi

Stratejik bilgi, uzun donemli bir siireci kapsayan yonetim faaliyetleri ile ilgili olan bilgidir. Bu bilgi,
kararlarin alinmasinda kullanildig1 gibi uygulanmasinda ve kontroliinde de kullanilir. Belli bir diizene
bagli olmayan stratejik bilgi isletmeleri ¢evreleri ile bir biitiin olarak kabul edildiginden genellikle genis
capli ve 6zet seklinde olan bilgidir. Stratejik bilgi cogunlukla igletme dis1 kaynaklardan elde edilir ve bu
bilgi tahmini ve kolektif bir nitelige sahiptir. Stratejik bilgi isletmelerin rakipleri ve onlarin stratejileri
hakkinda, Pazar durumu hakkinda, degisen miisteri profilleri ve talepleri ile ilgili ya da teknolojik
gelismeleri kapsayabilir. Stratejik bilgi igletmeler i¢cin 6nemli oldugundan bu bilgi i¢in isletmelerin
yeterli kaynagi ayirmasi gereklidir. Stratejik bilgi, isletmeler nazarinda sahip olduklari en kit kaynaktir.
Yeni ekonomik diizende siirekli rekabet {istiinliigliniin saglanabilmesi i¢in bu bilgi tek ve giivenilir bilgi
kaynagidir (Karakaya, 2002).

Stratejik bilgi hem isletme iginden hem de isletme dis1 kaynaklar vasitasiyla saglanabilir. Isletme
tarafindan olusturulan veri tabanlari igletmenin i¢ kaynaklaridir. Bu veri tabani igletme yoneticilerine
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stratejik karar siirecinde enformasyona doniismiis bilgiyi sunmaktadir. Cesitli kisi ve kuruluglar
tarafindan yapilan arastirma ve incelemeler neticesinde elde edilen bilgiler ise isletme dis1 kaynaklar
olusturur. Bu i¢ ve dis kaynaklardan ede edilen bilgiler isletmeleri miisterilerle olan iligkilerinde, iliski
diizeyinin belirlenmesinde ve yonetilmesinde, rekabet iistiinliigi saglamak i¢in, ¢evreye uyum
saglamada kullanilabilir.

1.2.4. Yontemsel Bilgi

Yontemsel bilgi, tam olarak net bir tanimi1 olmamakla birlikte is yapma sirasinda kendini gdsteren
genellikle motor beceri ve yetenekleri kapsayan bilgidir. Bu bilgi biligsel ya da zihinsel yeteneklerde
goriiliir. Diistinme, akil yiiriitme, karar verme, bir ise dahil olma, miisterilerin yiiz ifadelerini okuyabilme
gibi cesitli ornekler verilebilir. Bu bilgiler kagida dokiilerek ifade edilemese de bir olgunun, ¢abanin
veya eylemin karsiligi olmasi sebebiyle degerli ve onemlidir. Gergeklere dayali olmasi ve mantiksal
boyutu da buna dahildir (Nickols, 2000). Baska bir goriise gore yontemsel bilgi, bir eylemin veya isin
nasil yapilacagi konusunda yol gosterici olmasidir.

1.2.5. Orgiitsel Bilgi

Orgiitsel bilgi giinliik yasamda yaygin olarak kullanilir ancak anlami tam olarak bilinemez. Isletmelerin
rekabet avantaji elde etmesine katki saglayan orgiitler icin hayati bir dneme sahiptir. Isletmelerin
kurulusundan fiziksel olarak var olusunda bu bilgiye ihtiya¢ duyulmaktadir. Orgiit i¢cinde bu bilgiye
daha ¢ok ihtiyag duyulur. Orgiitsel agidan stratejik bir bilgi statiisiinde olan bu bilgi tiirii sonuglari
itibariyle hem 6rgiit icine hem 6rgiit disindaki faaliyetlerde drgiitsel uyumun bir parcasidir. Orgiitsel bili
ayrica sonuglari itibariyle essiz ve degerlidir. Ayrica her orgiitiin ihtiyact olan bu bilgi farklidir ve farkli
amaglar i¢in kullanilabilir.

Orgiitsel 5grenmenin saglanabilmesi igin drgiitsel bilgiye ihtiyag vardir. Ciinkii érgiitlerin ihtiyaci olan
orgiitsel bilgiye ulasabilmeleri i¢in 6grenme deneyimleri ve siirecleri de farklilik gostermektedir. Hem
toplanma seviyesi olarak hem de orgiite uyumlastirma agisindan belirli yol ve yontemler gerektirir. Bilgi
orgiitle biitiinlestiginde ve dogru kullanildiginda amacina hizmet etmis olacaktir. A¢ik ve ortiilii bilgi bu
orgiitsel bilginin varlig1 i¢indedir. Ayrica orgiitsel bilgi bireysel farklilik ve deneyimler 1s18inda da
sekillenerek orgiite hizmet etmeye devam eder. Bu nedenle kiiltiirel farkliliklardan cografi farkliliklara
kadar her unsur orgiitsel bilgiye hem katki saglar hem de bu bilginin gelismesine destek olmaktadir
(Cabrera & Cabrera, 2002). Asagidaki sekilde 6rgiitsel bilginin olusumu goériilmektedir.

Tablo 4: Orgiitsel Bilginin Olusumu

Bilginin

Dagihm
] ) . -
| Bilginin Gi-| . | Ongiitsel | 7| Bilginin Be-
i | den Gegidl- | "™ Bilgzi p——— i mse nmesi
mesi
..l
i
A
Bilginin
Uretimi
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Bilgi tiretimi: Herhangi bir konuda ortaya ¢ikarilan yeni fikirler, ¢coziimler ve yenilikler bilginin iiretim
stirecidir. Bireysel boyutta ve bireysel arasinda gergeklesebilen bilgi iiretimi orgiitsel boyutta da
miimkiindiir (Durna & Demirel, 2008). Bireylerin sahip oldugu bilgiler biitiinii de orgiitsel bilginin
iiretilmesinde rol oynar. Bilgi iiretim siireci siirekli gelisen ve degisen, motivasyon kaynagi olabilen,
degisik problemlerin ¢6ziimiine hizmet eden ve sonuglara gotiiren bir tiretimdir. Bu bilgi uyumlu, esnek
ve kolayca anlasilabilir bir yapida olmalidir.

Bilginin benimsenmesi: olduk¢a gii¢ olan bilgi iiretimi siirecinden sonra bu bilginin isletmelerce kabul
edilmesi asamasi1 gelmektedir. Bilginin benimsenmesi demek bilginin yayilmasi anlamina gelmektedir.
Bu yayilma siireci bilginin benimsenmesi ile dogrudan iliskili olabilir. Isletmeler ¢ogu zaman bilginin
kullanimini gizlice yiiriitmektedir. Bilgiyi benimseme siireci farkliliklar igerse de bilgi benimseme
stratejisi isletmeler acisindan bazen riskli durumlar igerebilmektedir. Bilginin iiretimi ve kaynaklarin
kullanimu bilginin benimsenmesine destek olan adimlardir. Isletmeler bilgiyi benimsemem asamasinda
hem dikkatli davranmak hem de gerekli risk faktorlerini degerlendirmek durumundadirlar. Var olan
bilgiye yeni bir boyut kazandirmak ve kullanima uygun hale getirdikten sonra benimsenmesi uygun
olmaktadir.

Bilginin dagilimi: o6rgiitsel bilginin biitiin seviyesinde bilgi kullanilmadan dnce bilginin 6rgiit i¢inde
paylasilmast ve dagitilmas1 gerekmektedir. Bilginin dagitilmas1 ve paylasimi zorlu bir siiregtir. Bu
nedenle isletmenin basarisi, kiiltiirel yapisi ve acik bilginin ulasimi etkin rol oynamaktadir. Tepe
yonetimi bilginin dagitiminda rol oynarken orgiitsel bilginin doniigiimiinde, is birliginin saglanmasinda
ve gruplar arasinda yayilmasindan da sorumludur. Organizasyon yapist bilginin dagitiminda ve
yayilmasinda etkili rol {istlenmektedir.

Bilginin gbzden gecirilmesi: Bilgi dagitim sisteminden once orgiitlerde oncelikle bilginin bir araya
getirilmesi gereklidir. Bu durumda tepe yonetim siirekli olarak bilgiyi gézden gegirilmelidir. Bu siirekli
gozden gecirme ile bilginin paylagimi, orgiitsel boyutta ve ¢cevresel problemlerin ¢ézliimiinde dnemli bir
rol oynar (Durna & Demirel, 2008).

1.3.  Bilgi Hiyerarsisi

Bilgi hiyerarsik olarak dort basamakta bir piramit modeli olarak ifade edilir. Piramidin en altinda
basamaginda temel gercekler ve diisiincelerden olusan birbirinden bagimsiz ve anlamsiz veriler yer alir.
Ikinci basamakta verilere kiyasla daha iistte olan aralarinda iliskilerin bulundugu enformasyon bulunur.
Uciincii basamakta yiiksek anlama ve degere sahip olan gelecekteki kararlar1 etkileyen ve karar almada
potansiyel olusturan diizenlenmis enformasyonlardan olusan bilgi yer almaktadir. En iistte yer alan ise
bilgeligi ifade eden nasil ve nerede kullanilacagi bilinen bilgi yer alir (Cooper, 2010).
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1.4. Bilgi Yonetimi

1.4.1. Bilgi Yonetiminin Tanim

Bilgi yonetimi, “organizasyon i¢inde en iyi ve dogru kararlarin alinip, rekabet iistiinliigii yaratmak i¢in
acik ve kapali bilgilerin sistematik ve planli bir bicimde olusturulmasi, depolanmasi, gerekli kisi ve
birimlerle paylasilarak bilginin organizasyon igerisinde maksimum degeri yaratacak sekilde
kullanilmasi” olarak tanimlanmaktadir (Durna & Demirel , 2008). Yonetimsel agidan bilginin degeri
miktar1 ile degil niteligi ile olgiiliir. Bilgi yonetimi (BY) ile ilgili baz1 onemli goriigler ileri
striilmektedir. Awad ve Ghaziri (2004) ’ye gore bilgi yonetimi, orgiitsel yapinin i¢inde bilgiyi tagiyan
disiplinlerarasi bir is modeli olarak ifade edilir. Bilgi yonetimi, pek ¢ok disiplinin temeline dayanir.
Bunlar 6zellikle ekonomi, psikoloji ve enformasyon yonetimi gibi disiplinlerdir. Bilgi yonetiminin
boliimleri icinde insan unsuru, teknolojiler buna bagli siirecler, entelektiiel sermayeye yonelik siiregler,
Olciimlemeler, degerlendirmeler ve yatirimlar gibi konular odak noktasi olarak yer alir. Nonaka (1994)
ise bilgiyi, stirekli rekabet tistiinliigii saglamada belirsizlikler i¢inde tek giivenilir kaynagin yalnizca bilgi
oldugunu 6ne siirmektedir. Teknolojilerin hizla degistigi, ekonomilerin siirekli rekabetin odak noktasi
oldugu, rakiplerin stirekli arttif1 ve iriinlerin neredeyse anlik olarak degisip yenilendigi bir ¢agda
bilginin yOnetimi yonetsel acidan stratejik bir karar ve siiregtir. Basarili firmalarin basarilarinin
ardindaki en 6nemli belirte¢ sahip olduklar: bilgiyi en iyi sekilde yonetmeleri ve islerini sansa teslim
etmeyecek kadar dnemli bir sekilde takip etmeleridir. Bilgiyi sadece elde etmek degil, onu islemek,
kullanmak, saklamak ve doniistiirmek, sonrasinda da yayilmasi ve benimsenmesinin saglanmasi bilgi
yonetimi olarak goriilen biitiinsel bir siirecin ifadesidir. Islemeleri basarrya gotiiren olan sahip olduklart
fiziksel varliklarla beraber bilgiyi kullanma kapasiteleri ve bunu rekabette en iyi konuma tagimalarinda
yatar.

Bilgi sabit ve duragan bir yapida degildir. Bilgi degisir, gelisir ve biiylimeye devam eder. Tipki
isletmeler gibi bilginin de bir kapasitesi, etkililigi ve kullanim rolii vardir. Bu nedenle bilgi yonetimi de
bir disiplin olarak kabul edilmektedir. Hibbard (1997) ise bilgi yonetimini, “Organizasyonun kolektif
tecriibelerinin bulundugu yerden toplanmasi, elde edilmesi ve sonuca ulagacak sekilde paylasilmasi
stireci” seklinde tanimlamaktadir. Yani bilginin kiimiilatif olarak ilerlemesi ve faydali hale getirilerek
kullanilabilmesi de bilgi yonetiminin bir par¢asidir. Dolayisiyla bilgi siirekli olarak giincellenmesi
gereken, elde edilen bilgileri ulasilabilir kilan, ihtiya¢ duyulan bilgiye gerekli olan siiregleri tanimlayan
ve gerek duyulan bilginin igletme ¢alisanlarina iletilmesi de bilgi yonetimi siirecinin baska bir tanimidir
(Harrison, 2003). Buckman (2004) bilgi yonetimini “Bilginin ortaya ¢ikmasi ve deger yaratmasi i¢in
dogru zamanda ve dogru insana yayilmasini saglamak i¢in sistematik bir yaklasim” olarak tanimlamustir.
Bu tanimda bilgi sistematik bir yaklagimin i¢inde ele alinmaktadir. Yani bilgi ihtiya¢ halinde dogru
zamanda ve dogru hedefler i¢in ortaya konmalidir.

Bilgi yonetimi tamimlamalar1 dogrultusunda konusunda yapilan yorumlar ve goriisleri genel olarak
degerlendirildiginde, tiim bu tanimlamalarin ortak paydasi yasadigimiz ve c¢alistigimiz ortamda kapali
veya diizensiz halde bulunan bilginin bir fark yaratacak sekilde toplanmasi, paylagilmasi ve
giincellenmesi gerektiginin bilinmesidir.
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1.4.2. Bilgi Yonetiminin Amaci

Bilgi yonetiminin esas amaci, kurumun entelektiiel sermayesini, kuruma rekabet giiclinli kazandiracak
sekilde kullanmak, pazar paymni artirmada siirekli ve kalici listiinliige doniistiirme baglaminda ihtiyag
duyulan aktivitelerin organize edilmesidir. Barutcugil (2002), bilgi yonetiminin amacini; “iliretim
birimlerinde yeni teknolojilerin iiretime uyarlanarak, verimliligin artirilmasi, maliyetlerin diisiiriilmesi,
is boliimiiniin saglanmasi, rekabet giiciiniin artirilmasi, yatirnmlar ve isabetli kararlar ile isletmenin
istikrarli biiylimesinin saglanmas1” olarak ifade etmektedir.

1.4.3. Bilgi Yonetimini Etkileyen Unsurlar

Bilgi yonetimini etkileyen pek ¢ok unsur vardir. Bunlar bilgi yoneticisi, kurum kiiltiirii ve yapisi,
calisanlarin sosyal yapilari, teknoloji, bilginin evrimi, bilgi kirliligi, bilgi yonetiminde teknoloji ve
insanin rolil olarak siralamak miimkiindiir.

Bilgi Yoneticisi: Basglica illeri orgiitsel amaglara uygun olarak yapan, uygulayan, ama¢ ve hedefler
dogrultusunda kararlar vermekle sorumlu olan kisilerdir. Karar siireclerinde tiim kosullar1 irdeleyip goze
almak zorundadirlar. Ayrica bu kararlarin uygulanmasi dogrultusunda da sorumlu olan kisi bilgi
yoneticisidir (Barutgugil, 2002).

Kurum Kiiltiirii ve Yapist: Kurumsal kiiltiir, calisanlarin kurumla ilgili duygu ve diislincelerini yansitan
ve calisanlar tarafindan kurumun nasil tanindigini agiklayan bir olgudur (Zaim, 2005). Calisanlar iki
sekilde bunu tercih ederler; ya yeni bilgi edinme yoluyla bunlar1 paylasma ve kullanmaya agik olurlar
ya da paylasimciliga ilgisiz kalarak bilgiyi kendilerine saklamay1 tercih ederler. Kurum kiiltiirii baska
bir ifadeyle destekleyici ya da engelleyici bir unsur da olabilir (Barutgugil, 2002).

Kurumlarda yerlesmis bir kiiltiir vardir ve bu kurum kiiltiirii kolayca degistirilemez. Kiiltiir zamanla
davranis ve aliskanliklarda vazgegilemez hale gelir. Calisanlar zaman iginde edindikleri bilgileri,
tecriibeleri ve deneyimleri kendilerine saklarlar. Bu bilgilerden gii¢ alarak ige bagladiklarimi disiiniirler.
Bu bilgileri kimseyle paylagsmak istemezler (Awad ve Ghaziri, 2004). Bilgi yonetimi uzmaninin gérevi
ise bu gizli ama 6nemli olan degerli bilgiyi, bir sekilde elde edilmis kiiltiirel yapimin paylasilmasini
saglayarak tesviklerle ortaya koymasi yoniinde ¢caligmalidir.

Caliganlarin Sosyal Yapilari: bir ig yerinde sosyal yapi orada g¢aliganlarin olusturdugu iliskiler
yumagindan olusur ve bu iliskiler kurumu olusturan bir yapiya doniisiir (Barutgugil, 2002). Sosyal
iligkiler geregi yardimlasma, calisanlar arasinda dayanigma kiiltiiriiniin gelismesi ve karsilikli giiven
ortaminin olusturulmasi gereklidir. Bilgi yoneticisinin gorevi ise bu iligkileri geligtirmek ve Orgiit
yararina uygun halde kullanmak ve yonetmektir. Ayrica sosyallesme siireci Orgiitsel hiyerarsiye de
uygun olmalidir. Hiyerarsi bozuldugunda ast iist iligkilerinde emir komuta sistemi iglerligini kaybeder
(Budak, 1998)

Bilginin Evrimi: Bilgi 6rgiitsel yapi i¢inde siirekli bir evrim halindedir yani duragan degildir. Bu nedenle
kaliteyi yiikseltici ve maliyetleri diisiiriicii bilgilerin evrimi siirekli kontrol edilmeyi gerektirir
(Davenport & Prusak , 1998). Bilgi yoneticileri bu asamada bilgiyi siirekli tespit etmek, denemek,
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sonuglarindan emin olabilmek i¢in analiz etmek zorundadirlar. Bilgi, bilgi yOneticisinin siizgecinden
gectikten sonra kullanilabilir ve uygulanabilir islerlik kazanmaktadir. Bu siiregten sonra bilgi yonetimsel
olarak kullanilabilecek bir bilgi kimligi kazanir (Barutgugil, 2002).

Bilgi Kirliligi: Gereksiz ve fazla bilginin varlig1 sistemler ve 6rgiitsel yapilar icin bilgi kirliligi olusturur.
Bu fazla ve gereksiz bilgi, bilginin yonetilmesini olumsuz etkileterek zorlastirir, bireylerin yanlis
yorumlamalarina sebep olabilir (Davenport & Prusak , 1998). Fazla bilgi, asil gerekli olan bilgiyi ayirt
etmeyi zorlastirir ve karar siireclerini uzatir. Dolayisiyla bilgi yoneticisinin gerekli olan bilgiyi en sade
haliyle, ihtiya¢ olunan kadar ve dogru bilginin elde edilmesi ile saglamasi gereklidir. Bilginin
yorumlanmas1 da bilgi kirliliginden etkilendiginden bunun ortadan kaldirilmasi hem islerlik agisindan
hem de zaman bakimindan kolayliklar sunmaktadir. Kara (1990), bilgi kirliligi yliziinden giiniimiizde
dogru bilgiye ulasmanin zorlastigini sdylemistir. Bu nedenle, bilgi yonetici bilgileri kullanirken
onsezilerine kulak vermeden ve giivenilirligi ispatlanmamis kaynaklar1 kullanmamalidir. Bilgi
yOneticisi gorevi geregi yiizeysel ve kulaktan duyma bilgiye itimat etmez ve derindeki bilgilere ulagmay1
hedefler. Bu baglamda kullanilacak her bilgi, dnceden test edilmeli veya dogrulugunun ispat edilmesi
zorunludur. Aksi takdirde orgiit icinde kullanilacak yanlis bir bilginin geri doniisii olmayan sonuglara
yol agabilecegi agiktir (Zaim, 2005).

Teknoloji: Her isletmenin veya Orgiitsel yapinin bilgi yonetimini olusturacak teknik bir alt yap1 ve
donanima ihtiyaci vardir (Barutgugil, 2002). Bilgi yonetimindeki basar1 elde edilen bilginin etkinligi ile
dogru orantilidir. Bilgi yoneticisi elinde mevcut teknik imkanlari ile bilgiye kolayca erigebilmeli, bu
bilgileri derleyip islerlik kazandirmali ve kullanilir halde sunmalidir. Teknolojik bir eksiklik bilgi
yonetiminde aksamalara ve bilginin islerlik kazanmasinda verimsizliklere yol agabileceginden bu a¢idan
gerekli lan alt yap1 ve teknolojilerin saglanmasi gereklidir.

Bilgi Yonetiminde Teknoloji ve Insanin Rolii: Bilgi yonetiminin basarili olmas1 i¢in temel amacina
uygun olarak bilgi yonetiminde yetkinligin saglanmasidir. Bilgi yonetiminde Onemli bilginin
saptanmasi, kaydedilmesi, diizenlenmesi ve biitiinlesik olarak sistemin bir pargasi haline getirilmesi ve
kurulumuyla sistemi destekleyici bir alt yapiya dayanir. Teknolojinin ve insanin bilgi yonetimindeki
roliindeki pay1 tartisma konusu olsa da birinin varligi 6tekine ikame edilemeyecek derecede birbiriyle
ic icedir. Teknoloji glinlimiiz isletmelerinin islerini kolaylastiran, zamandan, mekandan ve
maliyetlerden tasarruf saglayan, ¢oziim siireglerinde hiz ve verimlilik kazandiran gerekli bir unsurdur.
Insan faktorii ise hem teknolojinin kullanicist hem de bilginin sahip ve uygulayicist olarak teknoloji ile
bir biitiin olarak diisiiniilmektedir. Teknolojisiz bir bilgi yonetimi diisiiniilmeyecegi gibi insansiz bir
teknoloji ve bilgi yonetim siireci de var olamaz (Davenport & Prusak , 1998). Bu nedenle bilgi sadece
insana 6zgi bir kavram olarak kabul edilse de teknoloji yardimiyla kolayca islenip islerlik kazandirabilir
ve orgiitsel bilgi olarak kullanima sunulabilmektedir. Ne teknoloji tek basina bilgiyi yonetmede yeteridir
ne de insan tek basina bilgiyi islemede teknolojiden bagimsizdir. Bu dogrultuda aradaki dengenin
saglayicisi bilgi yoneticisi ve kullandig1 bilgi yonetim siirecleridir.
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2. Orgiitlerde Bilgi Yonetimi

1990’lardan bu yana bilgi yoneyimi kavrami isletmelerde agisindan bir siire¢ olarak ele alinmaya
baglamistir. Bilgi bu nedenle bir rekabet unsuru olarak goriilmektedir. Rekabette basariya giden yol
bilginin elde edilmesi, islenmesi, saklanmasi ve verimli hale doniistiiriilerek igletmeler icin degerli bir
bilgi olarak sunulmasi demektir. Bilgi, bir deger olarak diisiiniildiigiinde isletmeler agisindan 6rgiitsel
baglamda stratejik bir 6neme sahiptir. Y onetim kararlarindan biitiin orgiitsel faaliyetlere kadar isletmeler
her siirecte bilgiye ve bilginin ydnetilmesine ihtiyag duymaktadirlar. Orgiitsel uyumun saglanmasinda,
yeniliklerin 6rgiite adapte edilmesinde, degisim politikalarinda, karar siire¢lerinde her zaman bilgi aktif
olarak rol oynamaktadir. Duragan bir yapida olmayan bu bilgi ise orgiitsel yap1 i¢inde tipki yonetim
kademelerinde oldugu gibi bir islerlikle yonetilmeye, Orgiitle uyumlastirilmaya, biitiin ydnleriyle
orgiitiin performansina katkida bulunmasi i¢in degerlendirilmesine ihtiya¢ vardir. Bilgi teknolojileri
isletmelerin bilgi iiretme kapasitelerinin sinerjik bir kombinasyonu ile Orgiitsel siirecleri
olusturmaktadir. Bilgi yonetiminin temelinde bu anlamda orgiitsel performansin arttirilmasina yonelik
bilginin eyleme doniistiiriilmesi siirecinde bir stratejik amag yatmaktadir.

Bilgi dayali endiistriler orgiitsel siireglerine bilgiyi en iyi seklide kanalize ettiklerinden dolay1 basarilari
kac¢inilmaz olmaktadir. Bu da siirekli degisen bilginin dogasi geregi orgiitsel hedeflerin siirekli yeniden
tanimlanmasi, gilincellenmesi ve amaclar dogrultusunda yeni yol haritalarinin belirlenmesi anlamina
gelmektedir. Dolayisiyla bilgiyi sadece elde etmenin drgiitsel anlamda yeterli olmadigi agikca ortadadir.
Bu nedenle bilginin yonetimi siireci ¢ok 6nemlidir. Orgiitsel agidan degerli bilgiler siirekli giincel
tutulmali ve iglerligi analiz edilmelidir. Bilgi bir defa elde edilip saklanarak problemlerin ¢éziimiinde
yeterli olmadigindan bilginin islenmesi, degerlendirilmesi, analiz edilmesi, siire¢lere uyumlanmasi ve
saklanmasi orgiitsel bilgi yonetiminin bir sorumlulugudur. Burada asil gorev bilgi yoneticisinin olsa da
bilgiye sahip olan ¢alisan veya yoneticiler de bu siirecin bir parcasidir. Ciinkii bilgi yonetimi de orgiitsel
bir siirectir.

Basarili igletmelerin bagarisinin altinda siirekli olarak bilgi iiretmeleri, bilgiyi orgiite kazandirmalari ve
yaymalari, bu hizla bilgiyi yeni teknolojilerle uyumlastirarak {irtinlerinde somut halde kullanmalaridir
(Nonaka, 1991). isletmeler is modelleri anlaminda rekabet ederken iiriin ve hizmetler baglaminda bilgi
entellketiliel bir sermaye olarak farklilasmalarina yol agmaktadir. Bu nedenle bilginin islenmesi ve
kullanilmasi teknoloji ile insan faktoriinii de birlestirdiginde rekabet basarisi ortaya ¢ikmaktadir. Ayrica
orgiitsel kaynaklarin kullanimi da bilgi yOnetimi siirecinin bir parcast ve rekabette avantaj
saglayabilecegi bir unsurdur.

2.1. Orgiitsel Bilginin Dijitallestirilmesi

Dijitallesme, teknolojiyi merkeze alip, bilgiye ulasimi kolaylastirarak sahip olunan verinin tamamini ve
elde edilen ¢iktilar1 yorumlamada ve paylagsmada orgiitlere, yoneticilere biiyiik avantajlar saglar. Dijital
doniistim, dijital teknolojileri kullanarak orgiitlerin faaliyetleriyle ilgili firsatlar1 yakalamalari,
olusabilecek rekabet avantajlarini fark etmeleri ve bu avantajlar1 orgiit faaliyetlerinde kullanabilme
becerileri olarak da ifade edilebilir (Caliskan, 2022).

Verimlilik artis1, siireclerin etkin ve hizli hale getirilmesi olusabilecek risklerin yonetilmesi igin
elzemdir. Dijital doniisiim siireci Orgiitlerde yapilacak isleri ve takip edilecek siiregleri dijital
teknolojileri kullanarak gerceklestirmektir.
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Dijital doniisiim bir seferde ortaya c¢ikan bir durum olmayip bugiin "olgun" olarak kabul edilen
teknolojilerin tanitilmasi ve benimsenmesi bu déniisiimiin ilk devresidir. Internetin ve buna karsilik
gelen platformlarin (arama motorlari, pazar yerleri) yayilmasi, isletmelerin tiiketiciler ve igletmeler
arasinda ag kurmasini saglayan etkenler ve islevlerle ikinci devre yasanmis, sayisallastirma, biiyiik
teknoloji gibi bir dizi ileri teknolojinin benimsenmesiyle {igiincii devreye erigilmistir. Dijital dontisiimle
orgiitler; hedeflenen ticari bilylimeyi saglayarak operasyonel verimliligi artiracaktir (Katz, 2017).

2.2.  Orgiitsel Bilginin Fayda-Maliyet Analizi

Maliyet-fayda analizi kavrami, ¢esitli yatirimlarin, iktisadi bakimdan karli olup olmadigmi tespit
edebilmek icin, gerektirdigi masraflarin ve sagladig1 kazanglarin biiytikliik derecelerinin sistematik bir
sekilde karsilastirilmasini ifade eder. Biitiin yatirim sekilleri, daha biiyiik bir hasilat veya gelir seklinde
gelecekte fayda veya kazang saglamak amaciyla bugiinkii tiikketimden vazgecilmesini icerir. Maliyet-
fayda analizi bugiin katlanilmas1 gereken masraflar karsiliginda ileride elde edilmesi s6z konusu olan
kazancin hesaplanmasida kullanilan aragtir. Kaynaklarin en iyi ya da en rasyonel sekilde dagilimimni
saglamak i¢in yatirimdan beklenen kazanci 6lgmek esas amactir. Fiziki sermaye yatirimi yapmay1
diistinen herhangi bir orgiitsel bilginin fayda- maliyet analizindeki yatinmin igletmeye saglayacagi
muhtemel kazanci tespit icin bir maliyet-fayda hesabi yapmak zorundadir (American Library
Association, 2022).

Maliyet-fayda analizi kavrami, ¢esitli yatirimlarin, iktisadi bakimdan karli olup olmadigmi tespit
edebilmek icin, gerektirdigi masraflarin ve sagladigi kazanglarin biiyiikliik derecelerinin sistematik bir
sekilde karsilastirilmasini ifade eder. Biitiin yatirim sekilleri, daha biiyiik bir hasilat veya gelir seklinde
gelecekte fayda veya kazang saglamak amaciyla bugiinkii tiiketimden vazgecilmesini icerir. Maliyet-
fayda analizi bugiin katlanilmas1 gereken masraflar karsiliginda ileride elde edilmesi s6z konusu olan
kazancin hesaplanmasinda kullanilan aragtir. Kaynaklarin en iyi ya da en rasyonel sekilde dagilimini
saglamak i¢in yatinmdan beklenen kazanci 6lgmek esas amactir. Fiziki sermaye yatirimi yapmay1
diisiinen herhangi bir orgiitsel bilginin fayda- maliyet analizindeki yatirimin isletmeye saglayacagi
muhtemel kazanci tespit i¢in bir maliyet-fayda hesab1 yapmak zorundadir (AR., 1997).

FMA bir iiriin ya da hizmetin olasi masraflar1 ve faydalar1 ya da hem masraf hem de faydalarin bir
incelemesini gerektirir. Dogrudan maliyetlerin tanimlanmasi goreceli olarak kolaydir. Ancak, dolaylh
masraflar1 tanimlamak ¢ok dnemlidir. Zaman gibi unsurlar, kagit, miirekkep kartusu gibi dolayli 6nemi
olan maliyetler, malzeme ve egitim masraflar1 gibi unsurlar ya da bir {iriin ya da hizmeti saglamak i¢in
yapilan ek masraflar dolayli maliyet olarak kabul edilir. Dolayli masraflari kesin bir rakam olarak
hesaplamak zordur. Hem dogrudan hem de dolayli masraflarin dogru tahminleri, bir iiriin ya da hizmetin
toplam maliyetini daha saglikli sekilde hesaplamak i¢in gereklidir.

2.3. Orgiitsel Bilginin Dijitallesme Siirecinde Siirdiiriilebilirlik

Orgiitsel bilginin dijitallesmesi siirecinde fayda-maliyet analizinin siirdiiriilebilirliginin saglanmast igin
maliyetlerin hesaplanmasi kullanim esaslarina gore belirlenmesi 6nemli bir kriterdir. Yani maliyeti
ylksek orgiitsel bilginin dijitallestirilerek orgiitsel bilginin maliyetlerinin diisiiriilmesi ve buna bagl
olarak siirdiiriilebilir kilinmasi bu doniigiim siirecinin bir pargasidir.
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3. Bilgi Yonetiminin Fonksiyonlari

Bilgi yoOnetiminin oOrgiitler i¢in ok O©nemli fonksiyonlar1 vardir. Bilgi yOnetiminin amaglari
dogrultusunda bilginin 6grenilmesini hizlandirmak, dogru yerde dogru bilginin kullanilmasini
saglamak, dogru insanlara bilgiyi ulastirmak ve Orgiitsel amaglar ile uyumlu halde orgiitiin yararina
kullanmak i¢in bilginin fonksiyonlarinmn bilinmesi gereklidir. Bu fonksiyonlar (Ince & Oktay, 2006)

. Orgiitsel yaraticilig1 ydnetmek,
. Orgiitsel yeniligi tesvik etmek,
. Motivasyonu saglamak,

. Iletisimi giiclendirmek,

. Orgiit iklimini iyilestirmek.

. Orgiitsel iktisadilik saglamak.
Sonuc¢

Isletmelerin rekabette iistiinliik elde etmelerinin bir yolu da bilgi yonetimidir. Bilgiyi elde etmenin tek
basina yeterli olmadigi kiyasiya rekabet ortaminda bilginin yonetilmesi Gnemli bir yonetim
fonksiyonudur. Rekabette etkin olabilmek i¢in isletmelerin bilgiye sahip a ve onu etkin bir sekilde
kullanmalar1 gerekir. Bilgi ekonomisi kavrami ise bilgi yonetiminin getirdigi bir siirecin sonucudur.
Orgiitsel bilginin entelektiiel bir sermaye olmasi ve siirecin dnemli bir pargas1 olmasindan dolay1 bilgi
yonetiminde basarili olan isletmeler rekabet avantaji elde ederek dne gegmektedirler. Isletmelerin
faaliyetlerini bilgi temeli {lizerine kurmalar1 ve bilgiyi isleyerek yaratict bir sekilde kullanilir hale
getirmeleri ile sahip olduklar1 deger isletmenin basarisinda temel bir Olgittiir. Bilgi yogun isletmeler
yogun olarak bilgiyi {ireten, isleyen, yayan, benimseyen, tiim iiretim siireglerine uyumlu hale getiren ve
dahi sahip olunan bilgi ile onder roliinde olan isletmelerdir. Bilginin transferi ve siireclere
uyumlastirilmasi basarili bir bilgi yonetiminin sonucudur. Cevreye bilgi sunabilen ve ¢evresinden de
bilgiyi alip kullanabilen, ancak bu bilgiyi gerekli siizgegten gegirerek verimli ve etkin hale getiren
isletmeler bilgiden yeterince faydalanabiliyor demektir. Orgiitler kendi ig sistemlerinde bilgi yonetimi
baglaminda 6zerk oldugu kadar cevresiyle de bilgi alig-verisinde gerektiginde acgik olmalidir.
Isletmelerin basarisi igin bilgi odakl1 bir politika izlemeleri kaginilmazdir. Bu nedenle bilgi yéneyim
stirecleri iyi bilinmelidir. Tepe yonetimden en alta kadar gerekli olan bilgiler kademelerine gore
yonetilmelidir. Orgiitleri birbirinden ayiran ve degerli kilan ise sahip olduklar1 bilgi ve teknolojileri
kullanma seklidir. Bilgi yonetiminin basaris1 érgiitiin basaris1 anlamina gelmektedir.

Maliyeti yliksek oOrgiitsel bilgi yerine alternatif bilgi kaynaklarinin belirlenmesi ile birlikte bilgiye
harcanan biitceden tasarruf saglanmus olacaktir. Orgiitsel bilgi yonetiminde dijitallesme siirecinde birim
maliyetler basili kaynaklara gore elektronik kaynak kullanimi ile azaltilarak hem maliyetten tasarruf
hem de siirdiiriilebilir kilinmasi1 amaglanmaktadir.

42



Scientific Journal of Space Management and Space Economy | 2022 / 1(1)

KAYNAKCA

American Library Association. (2022). The American Library Association, "Costbenefit analysis of electronic
information".

AR., B. (11997). Costs and benefits of information system.

Barutgugil, 1. (2002). Bilgi ydnetimi, Istanbul: Kariyer Yayinlar.

Buckland, M. (1991b). Information and information systems, New York: Praeger.

Buckland, M. (1991a). Information as thing, Journal of the American Society for Information Science , 42, s. 351-
360.

Budak, G. (1998). Yenilik¢i yonetim yaratici birey, Istanbul: Sistem yaymcilik.

Cabrera, A., & Cabrera, E. F. (2002). Knowledge-Sharing Dilemmas, Organization Studies , 23 (5), 687-710.

Cooper, P. (2010). Knowledge management, Anaesthesia and Intensive Care Medicine Magazine , 12 (5), 516-
520.

Caligkan, G. (2022, 04 04). https://binbiriz.com/blog/dijitallesme-dijital-donusumnedir. 04 04, 2022 tarihinde
https://binbiriz.com/blog/dijitallesme-dijital-donusumnedir: https://binbiriz.com/blog/dijitallesme-dijital-
donusumnedir, adresinden alind1

Davenport , T. H., & Prusak , L. (1998). Working Knowledge: How Organization Manage What They Know,
Boston: Harvard Business Scholl Press.

Durna , U., & Demirel , Y. (2008). Bilgi Yonetiminde Bilgiyi Anlamak, Erciyes Universitesi iktisadi ve Idari
Bilgiler Dergisi (30), 129-156.

Harrison, R. (2003). Human resource development in a knowledge economy, New York: Palgrave Macmillan.

Ince, M., & Oktay, E. (2006). Bilginin Bir Stratejik Gii¢ Olarak Onemive Orgiitlerde Bilgi Y&netimi, Selguk
Universitesi Karaman 1.1.B.F. Yaynlari , 9 (10).

Karakaya, A. (2002). Isletme Y&netiminde Stratejik Bilgi Kullanim Yoénetimi Uzerine Bir Arastirma-KalDemir
A.S. ve Bagli Ortakliklar, 10. Ulusal Yonetim ve Organizasyon Kongresi, 303-320.

Katz, R. (2017). Social and Economic Impact of Digital Transformation on the Economy.
43



Bilgi Yonetiminden Dijital Bilgi Sistemlerine Gegiste Siirdiirilebilirlik ve iktisadilik

Kuguradi, 1. (1995). Knowledge and its objects: The Ankara Seminar. (I. Kucuradi, & R. S. Cohen, Dii) Springer
Science & Business Media.

Nickols, F. (2000). The Knowledge in Knowledge Management, New Jersey: Distance Consulting Company.

Nonaka, 1. (1994). A Dynamic Theory of Organizational Knowledge Creation, Organization Science , 5 (1), 14-
37.

Nonaka, I. (1991). The Knowledge Creating Company, Harvard Business Review, November-December.

Parikh, M. (2001). Knowledge Management Framework for High-Tech Research and Development, Engineering
Management Journal , 13 (3), 29.

Santoro, G., Vrontis, D., Thrassou , A., & Dezi, L. (2017). The Internet of Things: Building a Knowledge
Management System for Open Innovation and Knowledge Management Capasity, Technological
Forecasting Social Change , 1-8.

Smith, E. A. (2001). The Role of Tacit and Explicit Knowledge in the Workplace, Journal of Knowledge
Management , 5 (4), 314.

Stankosky, M. A. (2004). Criteria for Measuring Knowledge Management Efforts in Organizations, Ph. D.
Dissertatio, The George Washington University.

Tiwana, A. (2001). The Essential Guide to Knowledge Management E-Business And CRM Applications, Upper
Saddle River, NJ,: Prentice Hall PTR.

Zaim, H. (2005). Bilginin artan 6nemi ve bilgi yonetimi, Istanbul: Isaret Yaynlari.

44



Scientific Journal of Space

%os J S M S E Management and Space Economy

Scientific Journal of Space Management and Space Economy Cilt: 1 | Say|: 1 | Aralik 2022
Volume: 1 | Issue: 1 | December 2022

CASE STUDY OF INVERTER AIR CONDITIONING LOGIC DURING UNDERCHARGE
REFRIGERANT

Ts. Syed Amirul Mustagim Bin Syed Ghazali Jalalulin**, Ts. Jaslin Bin Rasin?, Mohd Hazwan Bin Rosdi®

Makale ilk Gonderim Tarihi / Recieved (First): 18.10.2022 Makale Kabul Tarihi / Accepted: 15.12.2022

Auf/©: Syed Ghazali Jalalulin vd., (2022). Case Study of Inverter Air Conditioning Logic During Undercharge Refrigerant. Scientific
Journal of Space Management and Space Economy, 1(1), 45-.52

Abstract

Preventive maintenance or regularly known as routine or scheduled maintenance of equipment and assets to keep them
running and prevent any costly unplanned downtime from unexpected equipment failure. In preventive maintenance of
residential air conditioning, the evaporator, condenser, air filter cleanness, running current, and refrigerant charge must be
checked and recorded to ensure the design cooling capacity can be delivered. Failure to conduct preventive maintenance will
lead to component clogging, high energy consumption, and component malfunction. Lack of refrigerant charge in the air
conditioning systems will decrease the cooling capacity and energy efficiency. The main objective of this case study is to
study the logic of three parameters which is compressor discharge temperature, expansion valve opening, and operation
current for the R32 inverter air conditioner system while running in undercharge state. In achieving the objectives, some
methods that need to be done. First, to find the suitable capacity of air conditioning by using the rule of thumb method. Next,
the installation of wall-mounted inverter air conditioning is to be done, and observation of three parameters which is
compressor discharge temperature, expansion valve opening, and operation current of inverter system that affected if the unit
running in undercharge refrigerant capacity. From the result, it seems all three parameters all direct relationships with each
other. From the result, undercharging 10% of refrigerant will increase the 6-70C compressor discharge temperature, increase
0.1 amperes of operation current (A), and 10-40pls the expansion valve opening. In a conclusion, new sets of data and
information for inverter split unit air conditioning can be used for teaching and learning reference and can assist the
troubleshooting work at the site as well.
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1. Introduction

An air conditioning is mainly used for treating air in an internal environment to establish and maintain
required standard of temperature, humidity, air cleanliness and air motion. Direct expansion system or
known as DX system is mainly use for residential as it has a lower price, light weight, quiet operation,
ease of installation and maintenance and low energy consumption. (M. A. S. S.A. Nada, Appl. Therm.
Eng, 2017) state split type is commonly used as their design simple and flexible. As for today, major
electricity consumption among residential, commercial and industries is air conditioner (Mohsen Farzad,
1989). Variety of air conditioner brands and types including inverter and non-inverter unit are available
in Malaysia market today, it’s made easier for consumer to make a choice. Previously, hon-inverter unit
are often used by Malaysia consumer, as the price is much lesser compared to inverter unit. However,
the energy consumption is much higher almost 40% due to compressor motor speed cannot be regulate
according to room temperature. Meanwhile, Inverter air conditioner has ability to run in partial load and
control compressor frequency to maintain a desired room set temperature. As a result, the energy
consumption can be reduced between 11% to 38%. Purchasing inverter unit will add more cost compared
to non-inverter as this unit comes with multi speed compressor motor and condenser fan motor, add of
intelligent sensor and printed circuit board (PCB) at outdoor unit to ensure the maximum thermal
comfort can be delivered and maximum efficiency can be achieved. Nevertheless, the extra cost will be
absorbed back by electric saving made by inverter unit. The electricity savings of inverter unit can be
achieved by ensure the correct design load calculation, correct installation procedure made by installer
or contractor, conducting schedule maintenance, usage time and usage method as well. Nowadays, as a
quick and easiest way to conduct the refrigerant charging procedure, Malaysian air conditioning
technician or contractor will conduct it by using the manifold gauge and ampere meter to measure the
capacity of refrigerant in air conditioning system. By using this method, the accurate amount can’t
be measured as the pressure inside the refrigerant system will fluctuate according to ambient temperature
and even worse, if no vacuuming procedure conducted after installation or repairing of air conditioner
completed. Lack of knowledge and awareness to conduct the refrigerant charging will lead to air
conditioner components failure and the system unable to deliver their design cooling capacity.
According to (Howard Cheung, James E. Braun, 2010) in their research, improper charge of refrigerant
can be defined as contradictory mass of refrigerant with manufacturer standard, and it tends to decrease
the capacity and energy efficiency of the system. Besides wrong procedure of refrigerant charging, the
leakage of air conditioning components or piping route also can cause the undercharge situation
occurred. The 30% reduction of refrigerant in air conditioning system can consume more energy from
17% to 23% (Domanski et al., 2015). (Proctor, 2000) in his study for California, found 4000 unit of
residential air conditioner is operating without proper refrigerant charge where 34% of unit is
undercharge, 28% overcharge and the balance is operated with sufficient refrigerant charge. According
to catalogue and operation manual for some Malaysia air conditioner suppliers, the new split unit air
conditioner will have certain amount of pre-charge refrigerant store on condenser unit where its
sufficient for certain length of pipe which is from 6 to 10 metre. If the refrigerant piping exceeding the
pre-charged length, the additional amount of refrigerant must be added to avoid from decreasing of
capacity and efficiency of the system. Therefore, this research will study effect of refrigerant charge for
residential inverter air conditioning unit from 60% - 100% refrigerant capacity. The result of compressor
discharge temperature, expansion valve opening, and operation current will be presented.
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The objective for the study is as follows: -

a. To study the logic for compressor discharge temperature, expansion valve opening and
operation current for R32 inverter air conditioner system while running in undercharge state.

b. To prepare new sets of data and information on inverter air conditioner (split unit) for site
troubleshooting and teaching & learning references.

2. Methodology

Laptop

Manifold
gauge

Vacuum Pump

4 R32 F'D‘v
- . Refrigerant :
— ) ( . 5 Tank
Outdoor unit = Scale

Figure 1. Recovery refrigerant setup Figure 2. Refrigerant charging setup

The study setup was designed and implemented by using inverter air conditioner unit (split type) with a
relevant equipment and accessories. The variable for this experiment work is refrigerant charge and each
charge is observed for 15 minutes. The experiment is repeated for all level refrigerant charge from 60%
to 100% charge. The findings of this experiment unable to compare with any manufacturer standard and
any previous research as it conducted without applied the testing procedure as stated in Air-Conditioning
& Refrigeration Institute (ARI) Standard 210/240 due to limitation of equipment and psychrometric
room to maintain the fluctuation of outdoor air temperature. The first procedure prior to starting the
study is to calculate the cooling load require for Lecturer room inside a Metallurgy Lab at Polytechnic
Kuching Sarawak by using rule of thumb method as below:

Rule of thumb = Width (W) x Length (L) x Coefficient for laboratories
= 10ft x 12ft x 75btu/hr/ft?
=9000Btu/hr

After the cooling load was determine, selection and installation of air conditioner unit was made. In this
study, the air conditioner unit used is 9,100Btu/hr (2.67kW) inverter wall mounted. The unit used R32
refrigerant as the working refrigerant. D-Checker module is connected to inverter air conditioner PCB
to collect the data and the software is used to observe the inverter parameter. The refrigerant charge
inside an air conditioner unit will be taken out first to designated R32 recovery cylinder with assistant
of recovery machine and continue with vacuuming process to pull down the pressure below the
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atmospheric value 760mmHg to ensure no remaining refrigerant and moisture trap inside as shown if
Figure 1. The new R32 refrigerant cylinder was place on top of weighing scale and connect to manifold
gauge and then connected to outdoor unit service valve of inverter air conditioner as shown in Figure 2.
In this study, 5 different charges of refrigerant, parameter to be observed and air conditioner mode is
shown in Table 1 below:

Table 1. Experiment setup parameter

Refrigerant charge (%) 60, 70, 80, 90, 100

Observe parameter 1. Compressor discharge temperature
(°C)
2. Expansion valve opening (pls)

3. Operation current (A)

Temperature setting (°C) | 18

Fan mode High

3. Result and Discussion

Discharge Pipe Temperature (°C)

85,0
80,0
75,0
70,0
65,0
60,0
55,0

50,0
50 60 70 80 90 100 110

Refrigerant Charge (%)

Temperature (°C)

Figure 3. Compressor discharge temperature (°C) data

Discharge pipe temperature (Td) data was recorded 15 minutes for every refrigerant charge percentage.
As shown in Fig.3, the highest temperature for compressor discharge recorded was 81.3°C which is
during 60% charge. The temperature of compressor discharge decreases almost 5-10°C upon 10% of
refrigerant was added to the system, and it’s going to decrease until 55.8°C once reach the optimum
charge. During undercharge condition, the amount of refrigerant flow to compressor is lesser and it will
cause increasing of superheat value, thus the compressor crankcase will be hotter and will affected the
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discharge temperature reading. This situation is almost similar with undersize of air conditioner unit,
where capacity of air conditioner unable to cater the bigger room size. Hence, the refrigerant will fully
be vaporized at the inlet of the evaporator while air conditioner continuously absorbs heat from entire
room, and it will cause high temperature evaporator outlet to the compressor. According to John Houcek
[3] in previous study, state that the undercharged condition will cause decreasing of system capacity and
create abnormal high superheat where it will increase the temperature of compressor windings and result
to damage if continuous operation. Besides undercharge condition, surrounding fluctuation of outdoor
air temperature, cleanliness of condenser fin coil, condenser fan speed and outdoor unit installation
clearance will also cause change of discharge pipe temperature. The value of subcooling will rise slightly
with increase of outdoor temperature, (Mohsen Farzad, 1989a).

Expansion Valve Opening (Pls)
500,0
400,0
300,0
200,0

100,0

Valve Operning (Pls)

0,0
50 60 70 80 90 100 110
Refrigerant Charge (%)

Figure 4. Expansion valve opening (PIs) data

Expansion valve opening (PIs) data was recorded 15 minutes for every refrigerant charge percentage.
As shown in Fig. 4, the expansion valve tends to close steadily throughout the increase of refrigerant
charge. Increasing of 10% refrigerant charge tends to narrow 33% (10 to 40pls) of expansion valve
opening. This trend explained when more refrigerant was added into the system, it will cause more cold
refrigerant flow into evaporator and compressor. Thus, once the temperature of evaporator and
compressor superheat value is getting lower, the expansion valve opening value will going to decrease.
This statement was supported by (Mohsen Farzad, 1989b) in his research mention that the superheat
will decrease once the refrigerant amount was added into the system. During the observation, the
temperature of compressor discharge data is directly related to the change of expansion valve opening.
At the 60% refrigerant charge, the expansion valve opens wider to 466.4 pls to lower the temperature of
discharge pipe which is 81.3°C and its reach the minimum opening 389.3 pls at 100% charge where
compressor discharge temperature recorded was 55.8°C. (Kim et al., 2010) state on their research,
undercharge of 70% refrigerant will fully open the expansion valve. The situation indicates that wider
the opening of valve is to allow more refrigerant flow to evaporator and to reduce the compressor
discharge temperature.
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Operation Current (A)
2,8
2,7 L
2,7 EN
2,6 e —

2,6

Operation Current (A)
7

2,5
50 60 70 80 90 100 110
Refrigerant Charge (%)

Figure 5. Operation current (A) data

Operation current (Amp) data was recorded 15 minutes for every refrigerant charge percentage. As
shown in figure 5, it was found that the operation current (A) increase 0.1A during undercharge
condition. The operation current was at maximum at 60% refrigerant charge where data recorded was
2.7A. During the observation, found that this trend happens due to increasing of compressor frequency
where it tries to pull the evaporator temperature to achieve the desired operation setting temperature.
The operation current (A) reduce steadily with increasing of refrigerant charge as the amount of
refrigerant flow is sufficient to minimize the valve opening and reduce the discharge pipe temperature.
Thus, the compressor tends to slow down its rotation and indirectly it will reduce the operation current.
Although the value of current fluctuation is small if compared to others parameter recorded, but the
compressor discharge temperature is high. Continuous operation of undercharge operation will shorten
the lifespan of the compressor.

4. Conclusion

The present research emphasis on determining the value of 3 parameter of split unit inverter system.
Since the experiment not conducted accordance with ARI 210/240 standard, thus the result could not
compare directly to the others previous research and manufacturer standard. However, the data can
provide some information to air conditioner technician on how air conditioner operated during
undercharge refrigerant and could be used as a guidance for troubleshooting work on the inverter system.
As a conclusion, all 3 data have relationship among each other’s. Increasing and decreasing of
refrigerant charge will give impact on the reading for each component. Besides, the summary for this
case study is tabulated in Table 2 below:
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Table 2. Case study summary

. Compressor Expansion .
Refrigerant . . Operation
Charge (%) discharge Valve Opening Current (A)

temperature (°C) | (pls)
100 55 380 2.5
90 62 400 2.5
80 69 420 2.6
70 76 440 2.7
60 82 470 2.8
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Abstract

This article reviews how the status of the term "Economy" has changed among various states, leading them to make a
sustainable society on Earth and Outer Space. Though with the current budget and innovations, the idea of space settlement
still seems far-fledged. However, with international collaboration, some results predicted humans would flag Mars in the near
future. With the increased funding on science and technology and international collaboration, some states are on the verge of
constructing new pathways to another world. Such investment will help humans be an interplanetary species and develop new
values and methods to their knowledge. This article also discusses some of the settlement models that might be possible in the
near future, provided the investment feasibility.
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Introduction

The Economy has played a significant role in stabilizing the era of Mankind, so let it be their expanding
the sustainable colonization by examining the social-environment development (Polasky et al., 2019),
or dodging a model for equal privileges. Today, new breakthroughs are being co-operated by private
space agencies which were once thought to be speculative so let it be development of reusable rockets
or the visions of space travel (Yazic1 & Tiwari, 2021). Now it is these private corporations like SpaceX
are partnering with the state agencies with an ambition of delivering humans to Mars. With its business
model, humanity is looking for its long-term goal of sustaining them over other celestial bodies with a
good return on investment. Several of the budget sheets have been created by several space organizations
that could ensure human efforts to colonize space. For instance, with the Artemis mission, NASA hopes
to pave a path for Mars by building a lunar gateway (NASA's Lunar Exploration Program Overview,
2020). Human settlement programs would help to void the questions against humankind's survival and
detect the Big Bang's fingerprints by establishing the telescopes on celestial bodies (Siegel, 2018). i.e.,
Far Side of the Moon. This article will follow a brief investigation on the human settlement on space
and Earth, with the first dedicated to the historical preview for economical configuration that has been
developed within the society. The second section concludes the investment approach for settlement and
scientific exploration. The last section of the article follows the type of settlement models along with a
brief introduction about the Artemis program that would be approached by humans in the immediate-
future through an international collaboration.

1. Humans on Earth

Human civilizations have existed for more than 6,000 years on Earth. However, most breakthrough
developments have been started in the last three centuries, making humans a dominant species over
others. From theories to applications, humans started to work on every core aspect which could enable
their sustainability not on Earth but also over other celestial bodies.

1.1 Historical Trends of Economy in Human History

Economics is defined as the science which regulates the production & consumption of goods and
services by society. The foundation of the Economics and financial concept was laid down long before,
in the bronze age, approximately 4,000-5,000 BCE. It was not until mid of the 18th century when Adam
Smith laid down the foundation of modern economics, whose work introduced the concept of Capitalist
production, free markets, and values in Economics.

As soon as the definition of economics was concise, nations started to implement its universal
characteristics during global industrialization. A study performed on the U.K. historical background
suggests that most of the hike in average income per capita occurred only within the last two centuries,
with the development of machines and industrializations (Roser, 2013).

Though a few dips in the nation's Economy have been observed due to some unprecedented events like
the 2008 economic crisis and the global pandemic of 2019, an overall growth entropy of the global
economy is still constructive.
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1.2.  Expenditure in Settlement on Earth

An estimation reports that about 150 million people worldwide could be considered homeless, with 1.6
billion having "inadequate shelter." Several states like India, Australia, and others have launched their
scheme to provide or subsidize permanent shelter to the most vulnerable segment of people, including
children, disabled, and mentally -ill people of different age groups (Scheme of Shelters for Urban
Homeless, 2013) (G Housing and Homelessness, 2020). With these schemes, the different governments
have prepared different budget schemes to make sure settlement of every part of the population on Earth,
for example, $3.3Mn by the Australian government (Affordable Housing, 2021), $567 million by the
Canadian, and $1.13Mn by the regional government in Germany (Homeelessness in Germany, 2017) to
tackle homelessness.

1.3.  Approaches to Settlement in Space

As the governments' primary problems regarding settlement are getting sorted, new organizations are
now being co-operated to wing human visions of colonizing other extra-terrestrial planets. Several
organizations, including government and private, have their plans and timelines to approach settlement
in space. Settling in space or over other planets might allow humans to extend their values (Haqg-Misra,
2016) and preserve the human race from any intermediate threat (Globus et al., 2017). Giants like
SpaceX have unveiled their plan of colonizing Mars, detailing the number of people required to make a
colonial settlement along with the rocket-ship specifications (Chandler Unified School District, 2018).
Currently, various ideas are being tested and measured, which could open the gate for humans to settle
on space under a minimum budget as possible.

2. Scientific Exploration

A background scientific investigation is always required before approximating the room for human
habitability in other corners of the solar system. To undertake such an examination, there is always a
need for investment in several scientific instruments like Telescopes, Probes, and other ground-based
channels. This section will analyze the budget configuration and models that space-based research
institutions plan to launch to serve scientific exploration and human curiosity.

2.1. Investment in Scientific Exploration

NASA has published its' recent budget directory for the Fiscal Year 2022, emphasizing most of its'
budget for Science and Research development, approximately $7.91Bn, followed by Deep Exploration
System (D.E.S.) with a budget of around $6.88Bn. However, this trend is to grow year by year with
$8.6Bn in science and $7.77Bn in D.E.S. by 2026 (NASA, 2021), defining the efforts NASA is
dispersing to create a room for human exploration and settlement.

Not just NASA, other state institutions like the Japanese Aerospace Exploration Agency (JAXA), Indian
Space Research Organization (1.S.R.0.), and European Space Agency (E.S.A.) are also taking their
record for their budget investment in Scientific Exploration and development of space transportation
systems.
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E.S.A. has prioritized its' budget domain for Space Transportation and Scientific programs as second
and third highest with the funding of $1.32Bn and $630Mn correspondingly (E.S.A. Budget 2021,
2021).

2.2. Investment Outcomes

With the current investment plans, this subsection will provide the list of the significant scientific
projects declared under their listing.

) James Webb Space Telescope: Acronymed as JWST, the primary task of JWST will be to use
optimized Infrared rays to peek over the composition of the extrasolar rocky worlds with improved
sensitivity (Scientific Discovery with the James Webb Space Telescope, 2018), and peer back to 13.5
billion years to observe the first light of the universe.

) D.S.E. project: This project involves the missions like Artemis, which would allow the first
woman to land over the lunar south pole and the development of the lunar gateway module, to support
the successive landings on to the Moon (An Overview of the Volatiles Investigating Polar Exploration
Rover (VIPER) Mission, 2019).

) Plankton, Aerosol, Cloud, ocean Ecosystem (PACE): Due by launch in 2023, this mission will
have the sole purpose of identifying the duration of Phytoplankton Bloom and understanding the
dynamics of Earth's air quality.

° VIPER: Volatile Investigating Polar Exploration Rover or VIPER will be proving its
significance by searching for volatile minerals, i.e., water ice (H20), in lateral and vertical settings at
the southern pole of the lunar surface by 2023. VIPER will be the first-ever resource mapping mission
to pave a path for sustainable human settlement on another celestial body.

° Jupiter Icy Moon Explorer (JUICE): Due by launch in 2023, this E.S.A. mission will provide
humans a better understanding of the formation of Jovian and habitability conditions of its neighboring
Moons(Grasset et al., 2013). The JUICE mission will elucidate the possible habitability of the subsurface
ocean of Europa, Ganymede, and Callisto.
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3. Investment Plan for Space Colonization

The above section describes how the states are disbursing their space exploration budget. However, this
section will briefly entail the investment program that is more centric towards human settlement over
other celestial bodies.

3.1.  Historical Models for Space Colonies

Edward Everett Hale, in 1869, was among the first few visionaries to portray the picture of space
colonization. In his work, he described the construction and launch of a brick-made 200 feet wide
diameter satellite, inhabited by humans, into the Earths' orbit (Hale, 2017). His fictional description can
be co-related with modern-day International Space Station (1.S.S.). Soon after Edward Hale, other
visionaries and scientists also shared their fictional models. One of them was Konstantin Tsiolkovsky,
a pioneering Russian rocket scientist. In his book, Beyond Planet Earth, published in the early 20th
century, Tsiolkovsky depicted space colonizers growing crops for their survival and generating
greenhouse gasses. He also forefronted the idea that space colonization would preserve the human
species as a whole by minimizing the risk of extinction (A.S.C.L., 1961).

Gerard K. O'Neill published another interesting idea to colonize space in his book in 1977, The High
Frontier: Human Colonies in Space, envisioning the human establishment in the stable Lagrangian point
of the Earth-Moon system. He also mentioned harnessing the resources of lunar and Near-Earth
Asteroids to develop spacecraft in these Lagrangian points, enabled with artificial gravity (O'Neill et al.,
2019). Further Ideas continue to be developed proposing low-cost human habitats in space or over the
surface of other celestial bodies for more extended sustainable periods.

3.2. Orbital Settlements

Equatorial Low Earth Orbit (E.L.E.O.): An orbital settlement may be built under the 500 Km orbit of
the Earth. These accommodations would be the most economical settlement by providing the tourists,
materials, and energy exchange service daily compared to the interplanetary settlements. Such structures
would also have lower transportation cost. It would allow humans to return to Earth in a matter of hours
in case of any tragedy (Globus et al., 2017).

In terms of radiation risk, these settlements would also possess the negligible radiation effect, with
relatively lower energy particles, that could easily be coped with the minimal shielding (Globus, 2017)
using Earth-based materials. These settlements may use solar power as their primary source of energy
to fulfill the standard requirements of travelers. With all the advantages of an Orbital settlement, there
is a good reason to believe that early settlements might be carried out in Earths' orbit, followed by
successive colonizations over the region of other celestial bodies (National Space Society, 2021).

3.3. Lunar Settlements Model- The Artemis Model

The lunar touch-down in the 21st century with the Artemis program was not an instantaneous act but
long planning with the collaborative research institutions. This section will brief the Artemis model and
its objective of ensuring the long-term presence of humans on the Moon, unlike the Apollo Mission.
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With the tentative combined budget of $93 Bn (Wall, 2021) estimated to be spent for the Artemis
program, the program is planned to be conducted into three phases, Artemis -1, Artemis-I1, and Artemis-
I11, with their respective components including S.L.S. (Space Launch System), Orion Spacecraft, Lunar
Gateway, Moon landing module. The mission is set to be the first mission with large-scale collaboration
with commercial companies like SpaceX, Blue Origin, and Boeing and international partners like
E.S.A., Australian Space Agency, and JAXA followed by future space missions which could be the
subject of commercial activities for private and state enterprise (Yazici & Darici, 2019).

° S.L.S.: This super heavy-lift expendable launch system has been under development since 2011
under NASA, intending to carry 180,000Kg under the Artemis Program. An approximation of $800 Mn
per launch (Artemis Program: What You Need to Know about NASA's Moon Mission, 2021) for this
launcher has been estimated.

° Orion Spacecraft: Equipped with the Life support system, Orion is a command module designed
to carry the Artemis astronauts to the Moon. Orion uses some similar configuration as Apollo Command
and Service Module (C.S.M.) but with increased complexity and thermal protection system.

° Lunar Gateway: Similar to that of the International Space Station (1.S.S.), the Lunar Gateway
will be a small space station revolving around the Moon, designed to serve as a hub for the astronauts
in exploring (Artemis Program: What You Need to Know about NASA's Moon Mission, 2021) and
constructing settlements on the lunar surface. The first pieces of Lunar Gateway are tentative to be
launched by 2022.

° Moon landing Module: The landing module would serve in back and forth landing of Artemis
crew, cargo, and robotics down to the lunar surface from the Lunar Gateway. For the Human Landing
System (H.L.S.) design, NASA made a contract with SpaceX, Blue Origin, and Dynetics worth $967
Mn.

The first three Artemis missions will compile sending and testing of the Orion capsule into the orbit of
Moon, sending the crew of four Astronauts into the orbit of the Moon, and boarding over the south pole
of the lunar surface using the Lunar Gateway, respectively. The Artemis would try to establish the
human base for its long-term presence using Technology, Resources, and Partnership. If successful,
Artemis would become the foundational mission in its first steps for making humans an interplanetary
mission utilizing the Lunar Gateway for possible missions to Mars.

3.4. Martian Settlement Model

The only planet in the solar system that could sustain humans with the progression of current
technological models in the near future is Mars. Unlike the Moon, being at a distance of 361 million Km
from Earth, it might take approximately six months for the first crew to be transported onto Mars when
it is closest to Earth. Elon Musk, the C.E.O. of SpaceX, has a vision of starting human self- settlement
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on Mars as early as 2050. Musk has estimated a budget of approximately $100 Bn to $10 Tn to establish
the first city on Mars (Brown, 2019).

Sustaining a city on Mars would be more challenging than maintaining it on Earth. Unlike Earth, the
Martian atmosphere consists of 95.32% of carbon dioxide, 2.7% of nitrogen, 1.6% of argon, and trace
levels of carbon monoxide. Humans would need advanced tools to perform In-Situ Resource Utilization
(1.S.R.U.) to extract Oxygen (02), H20 (water), and other necessary elements out of the Martian surface
to accommodate a certain martian population (Tiwari, 2021). However, to cop-out the harsh Martian
environment, some designs of the future Martian inhabitants have been suggested, including Mars
Pyramid and Mars Acropolis (Williams, 2021). Such settlement programs would help humans explore
the new spectrum of values and evolutionary destiny (Colonizing Mars Could Speed up Human
Evolution, 2021). The ambition of human settlement over the other celestial bodies can only be bridged
with feasible funding and progression in technology. However, an in-depth investigation is required of
the critical funding needs, which is not under the scope of this article.

Discussion

This article has briefed how humans have evolved the concepts of economics to run the individual states.
With humans more accessible with their budgets, now they are endeavoring for the settlement program
in space. The new budget focuses not only on the settlement programs but also on the deployment of
scientific instruments, which would eventually aid the knowledge of humans about our universe and the
values that first settlers might perceive during their inhibition over other celestial bodies Taking the
historical model and regulated budget sheets as an example, humans are now attempting to establish
their colony with the Moon as a primitive point that would eventually open the doors for inhabiting other
celestial objects. For space settlement, it is suggested that orbital settlements would be far more
economical and easily accessible than a planetary settlement, i.e. Mars, due to a number of factors like
Resource availability, proximity from Earth, and the radiation effects.
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