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Abstract: The importance of data assets as intangible corporate assets is being emphasized as more
business activities based on digital technology are being carried out. This study proposes the
development of a data valuation model that can enable companies to use data assets as collateral
for loans in financial transactions. To this end, a model was designed with a focus on the cost
approach, which is less likely to involve arbitrariness and error among other valuation model
approaches. Furthermore, a model simulation was conducted after securing transaction data of a
Korean secondhand marketplace provider. Among the total costs of this marketplace provider, the
cost of using data reflecting the ratio of data activities was derived, focusing on financial statements
and tangible and intangible assets for the last five years. The data asset acquisition costs were derived,
and the data replacement costs were calculated by reflecting the past price and wage growth rates.
The results revealed that simulation companies could use a total of KRW 26.8 billion worth of data as
collateral for a loan. Accordingly, the data valuation model developed in this study will contribute to
reinforcing the value of corporate data assets and proposing a new means of corporate financing.

Keywords: data asset; data evaluation; valuation model; collateral loan; cost approach

1. Introduction

With the rapid spread of personal media such as mobile and social media platforms,
information in our daily lives is now being recorded as data. While data can be used
for free in some cases, it is also purchased at a high price according to the needs of the
buyer. It is for this reason that these data are recognized as intangible assets by big tech
companies and companies pursuing digital transformation and are emerging as a critical
driving force for creating corporate value (Sveiby 1997). Moreover, in the market, data is
already recognized as a company’s means of production and has acquired the status of
an asset as it is traded in accordance with the market economy system (Tsai et al. 2012).
Therefore, as data is drawing attention as a new type of asset comparable to money, real
estate, and intellectual property rights, the ‘data economy’ based on data distribution is
growing rapidly (Reichman and Uhlir 2003).

According to Knowledge Sourcing Intelligence (Knowledge Sourcing Intelligence
2022), the global data broker market is expected to grow at a CAGR of 5.8%, from $232.6 bil-
lion in 2019 to $345.2 billion in 2026. Since the United States, the world’s largest data
broker market, adopted an opt-out method early on, a data broker-centered data distri-
bution market that freely collects and analyzes personal information was able to grow.
Currently, more than 2500 private data broker companies are operating in the United States.
China has established a government-led big data exchange to promote the rapid growth
of the data industry and standardize technology, safety, and price. The UK promotes
personal data transactions by determining the transfer of personal data to a third party
through personal data storage and receiving monetary compensation for it (Pleger et al.
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2021). Dawex is a global data marketplace platform that has data exchange technology and
generates revenue through data transactions with its offices in Paris, Lyon, and Montreal
(Dawex 2022). In the case of Korea, ten big data platforms were built to support the data
distribution/transaction process under the leadership of the government. As a result, the
data sales/brokerage service industry has grown at an average annual rate of 37% since
2018 (Korea Data Agency 2022).

Lately, companies have been directly acquiring related companies to secure data. Nike,
for example, acquired Celect, an artificial intelligence development company, for personal-
ized product recommendation and demand forecasting. Walmart acquired Aspectiva, a
customer behavior analysis company, and McDonald’s also acquired Dynamic Yield, an
Israeli startup specializing in menu-related data (Günther et al. 2017). Investment compa-
nies also highly value companies with excellent data collection and analysis capabilities
(Miller and Mork 2013). For instance, Facebook’s Initial Public Offering in 2012 recorded
the largest market value of $104 billion in history, clearly demonstrating that data is a
company’s financial asset. In addition, in 2015, Caesars Entertainment in Las Vegas was
sold based on the data asset value of the customer reward program, not real assets such as
casino operating rights (KPMG International 2022).

Compared to other intangible assets, data is a non-rival good that can be shared
infinitely without loss of value and has more diverse types than other intangible assets,
and the more people use it, the more value can be realized (Wiencierz and Röttger 2017). In
particular, data as an intangible asset is important in raising corporate finance such as other
intangible assets, as its economic value increases. For this reason, financial companies are
required to develop a loan evaluation system or financial product based on data intangible
asset valuation to use data-collateralized loans as a realistic means of financing in the
market (Araz et al. 2020; Subrahmanyam 2019). Accordingly, looking at previous studies on
data valuation in the financial aspect, Reed (2007) suggested a data evaluation methodology
for tax purposes, and King (2007) presented a methodology for a revenue-based approach.

The International Financial Reporting Standards (IFRS) and the International Valuation
Standard Council (IVSC) can evaluate intangible assets as assets when they meet three
criteria: identifiability, control of resources, and future economic benefits. However, since
data may become tangible assets or intangible assets in some cases, if a company excludes
usability simply for recording and storing purposes, it is evaluated as tangible assets
(Salamudin et al. 2010). If the data is used for R&D and decision-making of a company,
it can be evaluated as an intangible asset, and the value can be measured accordingly. In
order to facilitate the transfer and transaction of various intangible assets (data, patents,
brands, etc.), in-kind investment, technological finance (investment), litigation, and tax, the
valuation of the value is actively conducted (Moody and Walsh 1999).

Recently, as artificial intelligence technology has been widely used in industrial sites,
data among intangible assets is now changing from the recognition that it was a cost of a
company in the past to a company’s asset. When comparing data with existing intangible
assets, data is more diverse than other intangible assets, its capacity is incomparably larger,
and it is highly utilized to derive effective business strategies. In addition, unlike other
resources, it has a non-rivalry that can be shared with multiple departments and utilized at
the same time, making it more highly regarded as an asset of a company in recent years
(Reed 2007). AT&T, a U.S. telecommunications company, already had 2.7 billion dollars
of data assets in its accounting books in 2011, with about 20% of European companies
evaluating the data as assets of the company (KPMG International 2022). However, many
companies’ data assets have not yet been reflected in their financial statements, or data
valuations, such as data valuation methods, have been actively implemented.

A data value measurement model should be developed that reflects the differences
between data assets and other intangible assets. Furthermore, a value measurement model
is needed according to the purpose of using data of a company, and it is necessary to
examine the factors affecting each model and its considerations. In particular, no matter
how much data you have on important items, if the quality is not good, it is a big problem
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to use, and if it is not an essential item, it is not worth using even big data. In this regard, a
2015 Gartner study found that 40% of business projects fail due to data quality (Osinski
et al. 2017). There is a need for criteria and methods to reasonably evaluate data value in
consideration of these various factors.

Therefore, in this study, the following research questions could be asked. How can
financial companies objectively perform data valuation for corporate loans? How should
data collection and management be different for platform companies where data collection
and management are critical? What is the best methodology for designing data valuation
methods? Based on these research questions, this study attempted to develop a valuation
model for data loan collateral based on the cost approach. A prior study on the data
asset and intangible asset evaluation methodology was conducted first. Based on this, a
data value evaluation model based on the cost approach methodology was designed. In
addition, a model designed by collecting financial accounting and data-related data of
actual companies was simulated.

The data business has a characteristic that the initial investment cost for data collection
and management is high, and it takes a long time to secure profitability through commercial-
ization. Hence, revitalizing financial support through activating data-collateralized loans
can play an important role. In this respect, the data valuation model for collateral loans
developed through this study will provide financial companies and data-based platform
companies with specific guidelines for vitalizing data assets.

2. Previous Studies
2.1. Data Valuation and Mortgage

Collins et al. (1997) argued that the value of financial accounting information of
companies engaged in industries requiring high technology differs from that of general
companies. As Klock and Megna (2000) argued, intangible assets such as research and de-
velopment costs, advertising costs, radio broadcast licenses, and the number of subscribers
affect corporate value in the wireless communications industry. After all, when evaluating
the value of high-tech companies for investing in R&D, human resources, and product
development, their investment information on intangible assets plays a vital role (Amir
and Lev 1996). According to Lönnqvist (2002) and Diefenbach (2006), intangible assets
are ‘identifiable non-monetary assets with no physical substance’ and must be identifiable,
controllable, and generate future economic benefits to meet the definition of an intangible
asset. In addition, the recognition requirements are that possibility of an inflow of future
economic benefits must be high and that the acquisition cost must be reliably measurable
(Green and Ryan 2005).

Thus, investment banks and venture capitalists are highly interested in lending funds
by collateralizing intangible assets owned by companies (Ganguli 2004). For example, in
the United States, IP-backed loans are led by large private financial companies such as BoA,
JP Morgan Chase, and Morgan Stanley (Heiden 2016). Since 1995, the Development Bank of
Japan has provided IP-backed loans for IPs with legal rights. As China announced plans to
expand financing for small and medium-sized enterprises in 2010, regional IP-backed loan
systems were expanded. It promoted the universalization of financial services for intangible
assets by promoting the establishment of various financial convergence systems such as
IP-backed loans, securitization, and insurance in 2015 and strengthened its IP-backed loan
business to support innovative small and medium-sized companies in 2019. As such, the
need for a legal system and rational evaluation method for securing capital through selling
or licensing intangible assets such as IP is strengthening worldwide (Amable et al. 2010).

In this respect, data is classified as a type of technology-related intangible asset
(Saunders and Brynjolfsson 2016). Data is characterized by a wider variety of types gener-
ated than other intangible assets, an incomparably large capacity, and a very fast generation
speed (Tsai et al. 2012). According to Chareonsuk and Chansa-ngavej (2010), considering
data as information that has gone through software processing, the value of data increases
according to the number of uses. In addition, unlike other resources, it is highly evaluated
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as an intangible asset of a company because it has non-rivalry that can be shared with
various departments and used simultaneously (Green 2008).

Moreover, as data acquisition means, such as barcode technology, point-of-sale sys-
tems, mobile payment systems, and social networking services, have been diversified due
to the innovative development of IT technology, data is accumulated in a certain form
through a database, increasing value creation as an asset. As an example, in the UK,
databases are copyrighted for 15 years from the time they are created and can act as assets if
the rights of the database are proven (Reed 2007). Accordingly, research on the appropriate
valuation methodology for database assets and the establishment of an evaluation basis for
it is expanding (Lagrost et al. 2010).

Sengoku et al. (2021) defined and studied the Return of Byte using the concept of return
on investment in relation to data valuation. Based on the data unit of 1 byte, they defined
the Return of Byte, which measures the ratio of revenue generated by data compared to
the cost required to store and manage data. If the Return of Byte is greater than 1, it means
that the value of the data is greater than the cost of the data, and if it is less than 1, it means
that the cost is greater than the value generated by the data. Shu (2016) suggested six
characteristics for data to be valuable as an asset: ‘Information is shareable’, ‘The value of
information increases with use’, ‘Depreciation of value over time depending on the type of
data’, ‘The value of information increases with accuracy’, and ‘The value of information
increases when combined with other information’, and ‘Appropriate amount of necessary
data’. If each characteristic is interpreted in consideration of the mutual relationship, the
value of data increases through the process of being shared and utilized, and the value
decreases according to the type of data and the passage of time. In addition, they argued
that if the data has high accuracy, it is possible to increase the value by linking it with
other data.

Data can serve as collateral in the financial market through this asset valuation. Col-
lateral is an important mechanism for reducing selective financing and reliably inform
borrower’s quality (Stiglitz and Weiss 1981; Sharpe 1990; Boot and Thakor 1994). For this
reason, data-collateralized loans refer to financial support for companies contributing to
the creation of new markets and new industries by utilizing data-based business models
(Rajan and Winton 1995). Corporate loans are executed with data assets and apps held by
companies as collateral, and the characteristics of companies with business models that
generate profits with core competencies in collecting, processing, and utilizing data without
tangible assets such as real estate are taken into account (Sharpe 1990). Ultimately, the
ability of such data to be collateralized becomes a vital financial resource that significantly
influences a company’s investment and growth (Kiyotaki and Moore 1997).

2.2. Intangible Asset Valuation Models

As shown in Figure 1, the most representative intangible asset valuation models
include technology valuation and trademark valuation methods. In particular, technology
valuation methods can be largely classified into cost approach, market approach, and
income approach (Foster et al. 2003; Smith and Parr 2009).

First, the cost approach measures the value of goods by quantifying the cost of re-
placing an asset with another asset. A basic assumption of this approach is that the cost
of new construction or purchase of real estate equals the value of ownership (Sharpe 1990;
Smith and Parr 2009). Second, the market approach is based on the price paid as an indicator
of the value of an asset. The basic principle is that supply and demand are in equilibrium
under certain conditions in a competitive market (Foster et al. 2003). In particular, the direct
market value method uses a direct deemed transaction price for the underlying asset. This
method requires an active market for the product. In other words, the traded assets must
be homogeneous, buyers and sellers can be found at any time, and prices must be publicly
known (Wirtz 2012). Third, the basic theory of the income approach is that the value of an
asset can be measured as the present value of the net economic benefits to be received over
the life of the asset (Smith and Parr 2009; Wirtz 2012). Thus, the value of an asset is the result
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of its ability to generate cash flows and can be measured by the evaluation of these cash
flows. Cash flows can appear in different ways and depend on the availability of assets.
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Regarding data valuation methods, primary studies are on ‘data product’ valuation
methods and ‘database’ valuation methods. First, the valuation methods of data products
can be classified into cost-based, market-based, income-based, benefit monetization, and
impact-based approaches (French 2004). The cost-based and market-based methods have
the same perspective as the pricing method for tangible goods (Borkowski 2001). In other
words, the price, one of the forms of value, is set based on the cost invested in producing the
product or referring to competing products in the market. The market-based approach is a
method that can be applied to markets with active transactions, but its disadvantage is the
insufficient referenceable information to apply to the data product market with insufficient
disclosed transaction information (Pagourtzi et al. 2003). The income, benefit, and impact
criterion approach are a method that focuses on evaluating the additional value that data
consumers can create through data products and is mainly applied to evaluate the financial
benefits of public data such as census data (Venkatachalam 2004).

In the case of database asset valuation, three methodologies are representative. The
first is the discounted cash flow method based on the income approach. The income
approach is a method of replacing the net present value of future income expected to be
obtained by technology with the value of technology, and the concept of income applied to
the discounted cash flow method generally refers to increased cash flows over a certain
period (Lipsey and Chrystal 2011). As shown in Equation(1), cash flows can be estimated
by year within the economic life of the technology using an estimated income statement
prepared based on the forecast of income and cost by technology, and the discount rate is
determined using weighted average capital cost depending on the composition of capital,
and the present value of the technology is obtained using the below formula (Ballester
et al. 2003). Regardless of the development cost of the technology, this method focuses on
the possibility of generating future income from the technology, viz., the future economic
benefit, which includes future incomes, saved future cost, royalty relief, and increased
corporate value due to competitive advantage. Equation (1) presents the discounted cash
flow method based on the income approach.

V =
n

∑
t=1

CFt

(1 + r)t (1)

V: Value of technology, CFt: Cash flow period t, r: Discount rate (return on investment),
n: Economic life of technology.

Second, the cost approach is a method of measuring the future profit of an asset by
calculating the number of resources required to obtain the same level of value as the value
of the underlying asset (Rodov and Leliaert 2002). Normally, the estimation of asset value
by the cost approach begins with estimating the cost required to obtain the same asset as the
underlying asset, namely ‘the cost of reproduction new’, or the cost needed to acquire an
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asset with equivalent utility, namely ‘the cost of replacement’ (Madhani 2012). Equation (2)
presents the cost approach based on expenses.

P = C× rn (2)

P: Cumulative price, C: Replacement cost, r: Year-on-year residual portion rate, n:
Elapsed years.

Third, the market approach is a method of estimating the market value by analyzing
recent sales or licensed similar technologies and then comparing and analyzing the technol-
ogy subject to evaluation and technology transaction case information (Salamudin et al.
2010). Basically, it is possible only when there is a reliable transaction to grasp the flow of
value form or trend in the market. The relief from royalty method is generally classified as
the market approach, but it is also classified as the income approach because the estimated
royalty income is capitalized and calculated as a valued amount. In the relief from royalty
method, the value of the technology subject to evaluation is estimated based on the amount
of royalty income, and the royalty income refers to the amount that would have occurred if
the technology had been licensed in a fair transaction (Choi et al. 2000).

In general, the relief from royalty method utilizes the business sector or service to
which the database asset subject to evaluation is applied. As shown in Equation (3), the
final royalty value is calculated by deducting the corporate tax amount and converting the
after-tax database asset royalty fee into the present value after multiplying the sales amount
(St) generated by the business entity through future business activities during the economic
life cycle (n) of the database asset by the database asset royalty rate (Osinski et al. 2017).
Equation (3) shows the relief from the royalty method for the valuation of database assets.

V =
n

∑
t=1

St × R− Ct

(1 + r)t (3)

V : Database asset value, St: Sales volume at time t, r : Discount rate, n : Economic life
of database assets, R : Database asset royalty rate, Ct: Corporate tax amount at time t.

3. Building a Data Valuation Model
3.1. Valuation Method Based on the Cost Approach

The cost approach is based on the idea that future returns on an intangible asset
can be measured by calculating the amount needed to obtain the same level of value
as the value held by the intangible asset (Bhatt and Tang 1998). The cost approach is
also based on the principle of substitution, which assumes that an investor will not pay
more than the cost incurred to develop or acquire another asset with similar utility. In
other words, after summing up the value of the physical and human resources invested in
developing and forming the intangible asset to be evaluated, it is converted into present
value (Shahab 2022).

Based on the overall development cost required to develop the intangible asset, it is
calculated by deducting the value decrease during the elapsed period, taking into account
the appropriate cost and opportunity cost related to technology. In particular, it can be used
for immature technologies or technologies for which many substitutes are available. The
characteristic of this evaluation method is that it can be a suitable method for the current
data-based industry, where market growth potential is infinitely open and new types of
convergent technology are emerging (Hendrik et al. 2013).

Regarding the valuation of intangible assets, existing studies have mainly focused
on the income approach and market approach. However, both approaches have clear
limitations. For example, the trading market of intangible assets is not very active for the
market approach, and the income approach has a lot of room for evaluators’ subjectivity
to be involved in estimating variables to predict future income. Therefore, in this study,
financial evaluation is conducted based on the cost approach, which enables relatively
objective evaluation through the existing financial statements.
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Data valuation using a cost-based approach is conducted with a focus on the cost
estimation required for data creation. The value of data is measured by summing up the
costs invested in production, management, provision, and support for the data held by
the company and converting past costs based on the current level. Operating expenses
required for data creation were largely divided into direct and indirect costs, and different
data operating ratios were applied in consideration of the characteristics of account titles
(see Equation (4)). Equation (4) presents the data valuation method using the cost approach.

V = (OP_EXPtotal × R) +
(

Adata expense × C
)

(4)

V: Data asset value, OP_EXPtotal : Total operating expense, R: Data activity rate,
Adata expense: Data asset acquisition cost, C: Data contribution.

The cost of data activity is the product of the rate associated with the data activity out
of the total operating expense for each cost component. As for data activities, activities for
companies to build databases were divided into five types such as data collection, storage,
curation, analysis, and utilization. This classification is used to aggregate related operating
expenses and assets. The total cost aggregation period is decided based on the income
statement by comparing two of ‘the period between the start of the data business and the
time of evaluation’ and ‘5 years from the time of evaluation’ and selecting the shorter one.

3.2. Data Definition and Calculation

Data collection was conducted in five types: ‘data collection’, ‘storage’, ‘curation’,
‘analysis’, and ‘utilization’. Data collection is an activity of storing data in a storage such
as a data warehouse or cloud server and refers to activities such as application, device,
development and operation or data purchase, scraping data collection, and application
promotion for data collection.

Data storage is accumulating and continuously managing collected data in storage,
and the main related activities are database, cloud server purchase and operation, and data
security management. Data curation is an activity that meets the requirements necessary for
the effective use of data through data quality management and data standard management.
Data analysis is the activity of data exploration, transformation, and modeling to extract
useful information from a business point of view and includes model development such as
data mining, machine learning, deep learning, data statistical analysis, testing, etc.

Lastly, data utilization is an activity that combines data with business and includes
data-based sales increase, added-value creation activities, and data-based internal oper-
ational efficiency improvement. According to the five types of data collection, storage,
curation, analysis, and utilization, the direct cost (#) and indirect cost (4) of data operating
assets and expense accounts are as follows (see Table 1).

Regarding the data cost calculation method by data activity asset and expense, sales
and administrative expenses were classified by the criteria of McConnell (1990). Assets con-
sist of tangible assets and intangible assets. For tangible assets, equipment, and intangible
assets, software and assets acquired over the past five years were identified and classified
as data activity assets based on the nature of each asset.

Sales and administrative expenses were divided into personnel expenses, other ex-
penses related to personnel expenses, and direct costs. Regarding personnel expenses such
as salary, retirement benefits, bonuses, and benefits for unused annual leave, data direct de-
partments and indirect departments were divided based on the current organization chart,
and the level of involvement in data activities by team was evaluated. In addition, based on
the salary details of each team, the ratio of the data activity salary to the total employee’s
salary was applied to the account amount each year. Regarding other expenses related to
personnel expenses—employee benefits, travel expenses, transportation expenses, water
and heat expenses, rent, education and training expenses, printing expenses, consumables,
and property management expenses—the level of involvement in data activities by team
was evaluated based on the current organizational chart, and considering the number of
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employees in each team, the ratio of the data activity man-hours to the total employee
man-hours was applied to the account. In other words, the data activity ratio followed the
calculation method in accordance with the definition of the data cost calculation method by
identifying data activity assets and operating expense accounts.

Table 1. Classification of direct and indirect costs in assets and expense accounts.

Classification Account Title
Classification Related to Data Activity

Collection Storage Curation Analysis Utilization

Tangible assets Equipment # # # # -
Intangible assets Software # # # # #

Personnel expenses Salary and others (1) # # # # #
Other expenses related
to personnel expenses

Employee benefits and
others (2) 4 4 4 4 4

Direct costs
Communication expenses # # # # -

Commission fees # # # # #
Advertising expenses # 4 - - -

(1) Salary, retirement benefits, bonuses, benefits for unused annual leave. (2) Employee benefits, travel expenses,
transportation expenses, water and heat expenses, rent, education and training expenses, printing expenses,
consumables, and property management expenses.

The direct costs of sales and administrative expenses consist of communication ex-
penses, commission fees, and advertising expenses. Data-related communication expenses,
such as Amazon web services and cloud server hosting fees, were classified with details
of communication expenses. In addition, data-related commission fees, such as server
operation fees and software license purchase expenses, were classified with the details of
commission fees. In addition, data-related advertising expenses, such as marketing and ad-
vertising expenses to secure users who are data contributors and mobile marketing platform
Appsflyer fees, were classified with the details of advertising expenses (see Table 2).

Table 2. Data cost calculation method by data operating asset and expense.

Classification Account Title Data Cost Calculation Method

Assets
Tangible assets Equipment Assets acquired over the past five years were

identified and classified as data activity assets based
on the nature of each asset.Intangible assets Software

Operating expenses
(Sales and

administrative expenses)

Personnel expenses Salary and others

Data direct departments and indirect departments
were divided, evaluating the level of involvement in
data activities by team. Based on the salary details of
each team, the ratio of the data activity salary to the
total employee’s salary was applied to the account

amount each year.

Other expenses related
to personnel expenses

Employee benefits
and others

The level of involvement in data activities by team
was evaluated, and the ratio of the data activity

man-hours to the total employee man-hours was
applied to the account based on the number of

employees in each team.

Direct costs

Communication
expenses

Data-related communication expenses, such as
Amazon Web Services and CLOUD server hosting

fees, were classified.

Commission fees
Data-related commission fees, such as server

operation fees and software license purchase expenses,
were classified.

Advertising
expenses

Data-related advertising expenses, such as marketing
and advertising expenses to secure users who are data

contributors and mobile marketing platform
Appsflyer fees, were classified.
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4. Simulation Results
4.1. Selection of an Evaluation Targe and Collateral Set

Model verification was conducted on Korea’s representative third-largest used trans-
action platform company as ‘company A’. It is a second-hand trading app service in South
Korea. Founded in 2011, it provided a platform service based on corporate transactions
and started a used transaction app service for individual consumers in 2017. It handles
used transactions of all products from clothes to food, cosmetics, used cars, electronic
devices, home appliances, concert tickets, and e-cigarettes and is more convenient to use
than existing used transaction sites because it is in the form of a smartphone app. It has
used transaction data secured through the online used transaction service business. These
used transaction data are managed and accumulated as important business resources, and
necessary capital is sought by receiving loans or investments through data. Accordingly,
the data valuation model designed by collecting data and accounting data from the past
five years of this company was applied (see Table 3).

Table 3. The key financial statement of company A.

Classification FY 16 FY 17 FY 18 FY 19 FY 20 FY21 1H

Sales 2313 3528 7477 11,991 14,035 10,787
Gross profit 2313 3247 6255 10,053 12,262 6298

Operating profit(loss) 163 562 2073 (2558) (13,523) (16,773)
Net profit(loss) (206) 261 1855 (2509) (13,170) (16,662)

Total assets 1076 5709 2164 5858 53,715 34,736
Total liabilities 4671 3474 1833 4215 7396 5079

Total capital (3595) 2235 331 1643 46,319 29,657

Unit: KRW million.

International Financial Reporting Standards (IFRS) are accounting standards issued by
the International Accounting Standards Commission to enhance international uniformity in
corporate accounting and financial statements. IFRS is a collective term for the International
Accounting Standards Board (IBB) and Interpretations. The globalization of capital markets
has led to an increase in the demand for reliable financial information on a single basis
worldwide, and to meet this demand, the Board, an international accounting body operating
independently of regulators, was created in 2001. IFRS is based on consolidated financial
statements if there is a subsidiary, so all disclosure documents, including business reports,
are prepared around consolidated financial statements. It also mandates or allows fair
value measurements to be applied to financial assets, liabilities, tangible and intangible
assets, and investment properties in order to provide meaningful investment information
about the entity’s financial position and intrinsic value to investors in the capital market.

In Korea, all listed companies have been mandated to apply K-IFRS since 2011 in line
with international accounting standards. Unlike before, when only individual financial
statements were required to be disclosed due to the introduction of K-IFRS, it will be
mandatory to disclose consolidated financial statements, and the evaluation method will
be changed based on fair value, not on acquisition cost. In addition, the balance sheet is
changed to a statement of financial position, the income statement is changed from the
existing income statement to a comprehensive income statement that includes other com-
prehensive income on the balance sheet, and the retained earnings disposition statement
is deleted. Allowance for bad debts shall be based on actual incurred losses rather than
expected losses. The implementation of K-IFRS can reflect both the financial status and
business performance of the company subject to consolidation, providing accurate financial
information to investors.

Korean-listed companies and financial companies are required to use K-IFRS based
on international accounting standards. Companies that are smaller in size and are not
subject to external audits are required to use SME accounting standards. However, K-
IFRS, currently used by listed companies, provides relatively more autonomy to account
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at the company’s discretion in situations where accounting principles are in place. In
Korea, companies can use IFRS if they want to. IFRS is a principle-based accounting
standard, not a regulatory-oriented accounting standard in the past K-GAAP. However,
the use of general entity accounting standards was made possible, especially for smaller
entities, because they might find it difficult to apply IFRS. General corporate accounting
standards include excluding small companies from consolidated companies, recognizing
amortization of goodwill, and allowing debt-bearing capital to be classified according to
legal classification rather than the calculation of employee retirement liabilities based on
actuarial assumptions. In this study, data analysis was conducted according to general
corporate accounting standards in Korea as a study targeting unlisted startups.

As shown in Table 4, this study selected ‘company A’ as a simulation target to apply the
designed data-based valuation model based on three evaluation items following the Korea
Development Bank’s standards: data-based business model, marketability and growth
potential, and data management capability. In the case of data-based business models, data-
based industry specifications and business plans were evaluated based on the business plan
preparation checklist. In the case of marketability and growth, the company was evaluated
whether one or more of these three items were met based on Korea Development Bank’s
standard as of December 2021 and whether it is listed on the stock market in accordance
with the standard manual for technology credit evaluation, whether it has attracted more
than 10 billion won in investment within the last three years, or whether it has received T3
or higher rating from designated TCB agencies.

Table 4. Data-based enterprise checklist.

Evaluation Items Detailed Evaluation Items

Data-based business model
(Both required)

Is its data-based industry clearly stated in the section of business purpose and type on its
articles of incorporation, corporate registration certificate, and business registration
certificate?
Does it have a plan for operating a data-based business in its business plan or mid- to
long-term strategy?

Marketability and growth potential
(At least 1 out of 3)

Is it listed on the stock market (including KOSDAQ, excluding KONEX)?
Did it attract more than 10 billion won in investment (paid-in capital increase) within the
last three years as of the date of loan counseling?
Is its technology grade evaluated by designated TCB agencies higher than T3?

Data management capability
(All 5 required)

Does it have its own data management organization composed of data scientists?
Does it have security policies for data management?
Does it have backup systems for data management?
Does it have work guidelines or manuals for efficient management and operation of data?
Does it conduct periodic inspections for data quality management and document the
inspection results?

Lastly, the data management capability is examined based on IS 8000-150 in data
management and data governance and IS-IC 25010, 25,024 with data quality, 15 indicators,
and 62 detailed indicators of the International Standard Index: Whether the company has
its own data management organization composed of data scientists, whether it has security
policies and backup systems for data management, whether it has work guidelines or
manuals for efficient management and operation of data, and whether it conducts periodic
inspections for data quality management and documents the inspection results.

In addition, as shown in Table 5, actual financial sector collateral was set up to confirm
the actual utility of ‘company A’s data valuation. First, the rights of data and apps were
registered in the copyright register, and a right of pledge agreement was signed. Next, the
pledge was registered in the data and app copyright register. Afterward, the copyright
registration was issued on the Internet to confirm the establishment of the pledge. Finally,
after confirming the establishment of the pledge, a report on the right of pledge registration
was made. Through this process, the possibility of data collateral of ‘company A’ was
clearly confirmed.
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Table 5. Process to set collateral.

Steps Details

Step 1. Data and App registration (Registration of rights) The rights of data and apps were registered in the copyright register.
Step 2. Right of pledge agreement The pledge agreement was signed.

Step 3. Pledge registration (Registration of alteration
of rights) The pledge was registered in the data and app copyright register.

Step 4. Confirmation of pledge setting The copyright registration was issued on the Internet.

Step 5. Report on right of pledge registration After the confirmation of the pledge setting, a report on the pledge
registration was made.

4.2. Results

The data used for data valuation include these: company investor relations materials,
recent 5-year financial statements, and list of tangible and intangible assets, which is the
acquisition period and acquisition cost by asset, general ledger for data-related expense
accounts, business plans presented by the company, and the latest organization chart of
the company, the operational manual for each department and salary details, and research
on the economic indicator of the Economist Intelligence Unit to calculate the current
replacement cost.

Based on these data, the results of calculating the ratio of data activities by asset
and expense of ‘Company A’, as shown in Table 6, are as follows. For tangible assets
(equipment), the data contribution was calculated as 42.71% by aggregating the acquisition
value of data operating assets. For intangible assets, the total acquisition value of data
activity assets was aggregated. For personnel expenses with salaries and others, the ratio
of data-related work salary to total employee salary was calculated as 44.96% based on the
proportion of data activities by team. For other expenses related to personnel expenses with
employee benefits and others, the ratio of data activity man-hours to the total employee
man-hours was calculated as 43.71% based on the proportion of data activity work by
team. For direct costs such as communication expenses, commission fees, and advertising
expenses, the total expense of data activities was aggregated based on the details of the
general ledger.

Table 6. Data activity ratio calculation method and result by asset and operating expense.

Classification Account Title Data Activity Ratio
Calculation Method

Data Activity Ratio
Calculation Result

Assets
Tangible assets Equipment

The data contribution was calculated
by aggregating the acquisition value

of data activity assets.

Data contribution:
42.71%

Intangible assets Software The total acquisition value of data
activity assets was aggregated. Unapplied

Operating
expenses

Personnel expenses Salary and others

The ratio of data-related work salary
to total employee salary was

calculated based on the proportion of
data activities by team.

Ratio of data-related
work salary to total

employee salary:
44.96%

Other expenses
related to personnel

expenses

Employee benefits
and others

The ratio of data activity man-hours to
the total employee man-hours was

calculated based on the proportion of
data activity work by team.

Ratio of data activity
man-hours to the total
employee man-hours:

43.71%

Direct costs

Communication
expenses The total expense of data activities

was aggregated based on the details of
the general ledger.

Unapplied
Commission fees

Advertising expenses
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The calculation of the data activity MH by department and of the detailed data activity
ratio of salary are as follows. The number of employees and the salary details for each
team were confirmed to calculate the personnel expenses for data work based on the
organization chart of June 2021, and the proportion of data activity work by team was
identified through interviews with the company’s staff in charge. This study assumed that
there is no difference in working hours. When calculating the personnel expenses for data
work, one year’s personnel expenses for each team were estimated based on the salary
in June 2021. The data-related personnel expenses were aggregated by applying the data
activity work proportion to the personnel expenses of each team (see Tables 7 and 8).

Table 7. Details of data activity ratio calculation.

Classification
Data Activity Man-Hour Data Activity Salary

(Unit: KRW Million)

Employees by
Department (1)

Employees for
Data Work

MH Ratio
(%)

Salary by
Department

Salary for Data
Work

Salary Ratio
(%)

Technical Support line 61 41.4 68 3469 2431 70
Directly under the CEO 18 - - 1282 - -

Customer 22 15.8 72 1171 834 71
Platform Business 14 - - 750 - -

Fashion and Life Biz 9 - - 314 - -
Digital Biz 11 - - 462 - -

Product 11 5.5 50 870 435 50
Creative Center 17 8.5 50 779 390 50

Ratio of data MH to
employee MH 163 71 43.71 - - -

Ratio of data salary to
employee salary - - - 9097 4090 44.96

(1) Data direct department: Technical Support line, Data indirect department: Directly under the CEO, Customer,
Platform Business, Fashion and Life Biz, Digital Biz, Product, Creative Center.

Table 8. Details of data activity ratio calculation for the equipment.

Classification FY 16 FY 17 FY 18 FY 19 FY 20 FY21 1H Total

Equipment 10 19 - - 269 117 415
Data activity related

equipment 4 8 - - 115 50 177

Data activity ratio 40 42.1 - - 42.75 42.73 42.71

Unit: KRW million.

Regarding the acquisition value of data-related assets, this study reviewed tangible
and intangible assets acquired from the second half of FY16 to the first half of FY21, the
cost approach evaluation period, as shown in Table 9. In the case of tangible assets, the
acquisition value of data-related tangible assets was aggregated, and the data contribution
was applied. In the case of intangible assets, the total acquisition value related to data
was aggregated. Regarding data activity expenses, the sales and administrative expenses
incurred from the second half of FY16 to the first half of FY21, the cost approach evaluation
period, were applied. Personnel expenses were divided into direct and indirect personnel
expenses, and data MH ratio and data salary ratio were used. For expenses related to direct
data activities, the total data-related expenses were aggregated through the data-related
accounts, such as communication expenses, commission fees, and advertising expenses, in
the general ledger from the second half of FY16 to the first half of FY21.
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Table 9. Results of data value calculation based on the cost approach before reflecting economic
indicators.

Classification Account Title
Data Operating by Account Amount

(Unit: KRW Million)Calculation Method Applied Ratio (%)

Tangible assets Equipment Data contribution applied 42.71 176

Intangible assets Software Total acquisition value
aggregated Unapplied 556

Subtotal 732

Personnel expenses Salary and others Ratio of data salary to
employee salary 44.96 10,255

Other expenses related
to personnel expenses

Employee benefits and
others

Ratio of data MH to
employee MH 43.71 1845

Direct costs Communication
expenses

Aggregation of data
operating expenses Unapplied 12,958

Subtotal 25,058
Total 25,790

The current data replacement cost based on the company’s cost approach was calcu-
lated by reflecting economic indicators (inflation rate and wage increase rate) for each past
year (see Table 10).

Table 10. Economic indicators.

Classification Applied Item FY16 FY17 FY18 FY19 FY20 FY21 1H

Wage increase rate Personnel expenses 3.8% 2.7% 5.1% 3.3% 0.7% 3.3%

Inflation rate Personnel expenses
and others (1) 1.0% 1.9% 1.5% 0.4% 0.5% 1.5%

(1) Assets, indirect costs related to personnel expenses, direct costs.

As a result of data value calculation during the evaluation period from the second
half of FY16 to the first half of FY21, based on the evaluation criteria of the cost approach,
it was calculated as KRW 26.8 billion. Of total tangible and intangible assets of about
2.8 billion won, data-related assets account for about 750 million won. Tangible assets,
mainly business PCs, are approximately 180 million won by applying a data contribution
of 42.71% to the acquisition value of equipment assets (approximately 420 million won)
during the evaluation period. Intangible assets are software for data security management
and fraud prevention, and the acquisition value of the software assets during the evaluation
period was approximately 570 million won. Data-related expenses were tallied by checking
the general ledger of data operating direct expense accounts, including communication
expenses, commission fees, and advertising expenses). Regarding data operating-related
personnel expenses, the ratio of data salary to employee salary (44.96%) was applied to
salary, retirement benefits, bonuses, and benefits for unused annual leave. The ratio of data
man-hours to employee man-hours (43.71%) was applied to indirect expenses related to
personnel expenses: employee benefits, travel expenses, transportation expenses, water
and heat expenses, rent, education and training expenses, printing expenses, consumables
and property management expenses. In addition, the current data replacement cost based
on the company’s cost approach was calculated by reflecting economic indicators (inflation
rate and wage increase rate) for each past year (see Table 11).
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Table 11. Result of data value calculation based on cost approach after reflecting economic indicators.

Classification Account Title Amount
(Unit: KRW Million)

Tangible assets Equipment (Business PCs and others) 181

Intangible assets Software (SW for data security management and
fraud prevention) 564

Subtotal 745

Personnel expenses Salary, retirement benefits, bonuses, benefits for
unused annual leave 10,942

Other expenses related to personnel
expenses

Employee benefits, travel expenses, transportation
expenses, water and heat expenses, rent, education

and training expenses, printing expenses,
consumables, property management expenses

1889

Direct cost Communication expenses, commission fees,
advertising expenses 13,217

Subtotal 26,047
Total 26,792

5. Conclusions
5.1. Discussion and Implications

The study’s significance is that it designed a model that can evaluate the value of
data and applied simulation results, especially for mortgage loans in the financial sector
in the absence of a standardized framework for evaluating the value of intangible assets,
such as software copyrights and data, as a type of corporate asset. Therefore, this study
has the following implications; First, existing data valuation models are indirect value
estimation methods with limitations in data utilization after turning the data into an
asset specifically. However, this study designed a valuation model and simulated direct
loan collateral setup to suggest the actual application of collateral valuation of financial
institutions. In this process, the economic value inherent in the data was calculated using
the company’s financial assets and operating expense accounts. In the end, evaluation data
can be calculated by work connectivity through direct cost and indirect cost in achieving
value evaluation for data assets. Therefore, it is crucial to structure the budget and execution
of business activity expenses in all processes as data collection, storage, curation, analysis,
and utilization, to clearly define data assets and efficiently evaluate their value.

Second, as the value of the data itself has increased not only in the data business sector
but also in the manufacturing and service sectors and has become the source of corporate
competitiveness, a realistic demand for companies to actively utilize the economic value
of such intangible assets as collateral is arising. If a company provides data as collateral,
the finance company should carefully manage the validity of the collateral so that it is
not exposed to potential risks to its legal status during the loan period. In the case of
mortgage loans, the data valuation model should reflect market conditions to narrow the
gap with reality and increase reliability in consideration of the recoverability in the market.
Furthermore, systematic management is required to avoid overestimating the value of data
as collateral.

Third, the valuation of intangible assets should be evaluated using three approaches:
the cost approach, the income approach, and the market approach. However, the conditions
and various variables necessary for applying each approach must be determined based on
the unique characteristics of the intangible asset. Depending on which approach should
be applied in data valuation, the evaluation method can be selected in consideration of
the evaluation purpose, target, and situation, and evaluation results can also vary. In
other words, when evaluating data value, the value evaluation may vary depending on
the approach to perform data evaluation and the model and parameters used. The result
may also vary depending on the evaluation structure of each evaluation method and the
estimated value of evaluation factors. Therefore, it is necessary to select an evaluation
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method that excludes subjective positions and ensures the rationality and objectivity of
evaluation results.

Lastly, although corporate finance has shared corporate credit risk through tangible
asset collateral represented by real estate, real estate market stagnation, and real estate
collateral value decline are expected with the progress of the low birth rate and aging
society. In this situation, data-collateralized loans are necessary from the viewpoints of
the surrounding entities, companies whose core competitiveness is intangible assets, and
financial companies seeking to strengthen industrial competitiveness and advance financial
techniques by promoting new industries. It is essential to link the data assets owned by
companies to the loan limit of financial companies to use them as a funding opportunity in
a market environment where the quantitative and qualitative reinforcement of companies’
data assets is rapidly increasing. Therefore, it is crucial to have a data management and
asset value enhancement system in consideration of data valuation, going beyond efforts
just to accumulate data and use it as a business model. So far, many companies have
focused on technical data management and system construction. However, they need to
consider the financial value of data and apps as intangible assets and increase the protection
and utilization of data assets through valuation. In this respect, it is possible to seek various
approaches and strategic proposals for turning data into an asset and further consider
preparing an institutional system to protect and manage data assets.

5.2. Research Limitations and Future Plans

Data-oriented companies can increase the utilization of retained data in the form of
transfer/transaction, licensing, and others in addition to means of financial procurement
through the proposed model by evaluating the economic value of data that is not highly
utilized. In addition, they are expected to recognize the value of data and use it as reference
information for decision-making. Nevertheless, this study’s data valuation method has
several limitations.

First, this study was limited to data-based companies operating in Korea to verify
the data value model, but it is required to expand and apply to various industries to
generalize the study. Data-based companies typically have a high percentage of data
operating. Therefore, securing the validity of the data value model proposed in this study
is necessary by promoting research that compares and analyzes domestic and foreign
general companies. Second, various models will need to be set up to evaluate the value
of data, with basic value approaches, such as the income approach and the corporate
value approach, or added value approaches, such as real options and the data transaction
value approach in addition to the cost approach, considering the data evaluation target
company’s data business types, marketability, new business promotion plans, and data
sales. Lastly, since this study was conducted through the documents provided by the
target company and the analytical review and inquiry thereof, differences could be found if
close due diligence was performed. Due to the limitations in such data collection, it was
impossible to compare and evaluate the data value reflecting the characteristics of each
industry or them. A highly utilized data valuation model can be developed by continuously
accumulating financial data of data-based companies and improving the model according
to the purpose of valuation.
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