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Business valuation is essential for understanding a company’s
value, but traditional methods may no longer suffice in today’s
dynamic market. This paper explores two key areas: the role
of artificial intelligence (Al) in valuation and the integration
of sustainable factors in new business valuation methods. Al
can enhance the precision of these methods across industries,
while sustainability needs to be integrated in the business val-
uation methodologies. By examining current practices, this
research aims to provide insights for navigating modern valua-
tion challenges. The study’s findings reveal that Al technologies
significantly improve the accuracy and efficiency of business
valuations. Moreover, studies have shown that environmental,
social and governance (ESG) factors can positively influence
both business performance and market value.
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1 INTRODUCTION

Business valuation is a crucial aspect of analyzing and
valuing any business, regardless of its size and complex-
ity. It serves for investors and stakeholders, providing
insights into the financial health, performance and po-
tential growth of organizations [Kwok 2008]. However,
the complexities of modern markets and the appear-
ance of new technologies and sustainability regulations
regarding business’ practices [OECD 2024], make tra-
ditional approaches to no longer be sufficient. Conse-
quently, there is a pressing need to explore innovative
methodologies and considerations that can enhance the
accuracy of business valuation practices.

This paper explores two dimensions related to business
valuation: the potential of Al technologies and the inte-
gration of sustainable features into valuation methods.
With AI technologies revolutionizing data analysis and
decision-making processes, there exists an opportunity
to leverage these tools to enhance the precision and ef-
ficiency of business valuation across diverse industries
[Dai 2022; Enholm et al. 2021; Glavas 2023; Koczar et al.
2023]. In the context of this research, when we refer to
"business”, we encompass a broad spectrum of organiza-
tions and enterprises regardless of their size, profitability
or any other similar factors. This includes, but is not lim-
ited to, small and medium-sized enterprises (SMEs), large
multinational corporations or start-ups.
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Moreover, as sustainability regulations [Commission
2023] are becoming more common, there is a growing
recognition of the need to incorporate ESG factors into
business valuation models [Koczar et al. 2023]. By inte-
grating sustainable features into valuation frameworks,
companies can align their financial performance with
broader environmental and social objectives, providing
trust for stakeholders and increasing their competitive
advantage [Koczar et al. 2023].

This research aims to explore the current landscape of
business valuation, examining current methodologies
and opportunities. By showcasing the existing methods
to business valuation and highlighting their limitations,
we aim to underscore the importance of embracing in-
novation and sustainability principles. Through a com-
prehensive analysis of Al applications and sustainable
metrics integration, we aim to provide insights and rec-
ommendations for companies/analysts seeking to navi-
gate the complexities of modern business valuation. In
addition to its implications for industry, this research
also contributes to academia by advancing our under-
standing of contemporary business valuation practices.
The comprehensive analysis of Al applications and sus-
tainable metrics integration, offers new perspectives that
can contribute to the ongoing discourse in the field of
business valuation.

1.1 Problem Statement

As businesses navigate complex market dynamics, the
traditional approaches to measuring business value may
fall short in capturing the nuanced factors that drive suc-
cess and sustainability [Miciula et al. 2020]. This gap un-
derscores the need for a comprehensive understanding
of how technology can enhance the process of measuring
business value across diverse industries. Moreover, as
sustainability emerges as a critical consideration in con-
temporary business practices, there is a growing demand
for knowledge into the specific sustainable features and
metrics that influence business valuation models.

1.2 Research questions

The problem statement leads to the following research
questions:

(1) How do AI technologies contribute to measuring busi-
ness value across different industries?

(2) What specific (sustainable) metrics are commonly uti-
lized in business valuation models and how do they
contribute to determining business value?

The following subquestions have been derived to help
answer the main research questions:
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(1) What are the prevailing methodologies and practices
used in contemporary business valuation?

(2) Which specific attributes are commonly incorpo-
rated in assessing business value?

The first subquestion is used to analyze the current
methodologies of business valuation and showcase the
potential limitations that could be addressed through
the implementation of AI technologies. The second sub-
question gives an insight on the features that are being
used while measuring business value and the possibility
of integrating new sustainable factors.

The semi-systematic literature review approach is well-
suited for exploring topics that have been conceptual-
ized and studied differently across various disciplines
[Snyder 2019]. This method allows for a comprehensive
overview of a topic, examining how research within a
selected field has progressed over time. By synthesizing
meta-narratives rather than measuring effect sizes, the
semi-systematic review identifies all potentially relevant
research traditions and their implications for the studied
topic. This approach is particularly useful for detecting
themes, theoretical perspectives, and common issues
within a specific research discipline, thereby mapping
the field, synthesizing current knowledge, and setting
an agenda for future research [Snyder 2019; Wong et al.
2013].

2 RESEARCH METHODOLOGY

As literature review lays the foundation for academic
investigations, this section details the steps taken in
order to answer the research questions [S et al. 2024].
Considering the gaps in literature regarding the two top-
ics of Al and sustainability in the context of business
valuation, the type of literature evaluation performed
is semi-systematic [Snyder 2019]. Semi-structured re-
views are designed to provide a broad understanding
of a particular research area, allowing for flexibility in
the selection and analysis of sources while still main-
taining a structured approach [Wong et al. 2013]. The
main phases of the research consist of: planning, exe-
cution, and reporting [Brereton et al. 2007; Kitchenham
and Charters 2007].

The first phase starts by establishing the research ques-
tions and search queries. Subsequently, we develop and
validate a review methodology to guide our data search
and analysis. The last step of this phase constitutes of de-
veloping review protocols such as criteria for inclusion
from Table 1. During the execution phase, the selection
of articles implies finding in the existing literature papers
that lead to the answers of the research questions. Partly,
this is done by applying the criteria for inclusion on
the selected papers. The papers are collected from three
distinct sources to ensure a comprehensive review and
the entire process is presented in Figure 1. First, using a
structured literature review on Scopus!, we identified 11
relevant papers. Considering the significant reduction in
the number of papers (from 169 to 11) after applying the

Thttps://www.scopus.com/
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inclusion and exclusion criteria, it is important to note
the subjectivity involved in the selection process based
on title, keywords, and abstract. Our strategy involved
defining three key pillars: business valuation, Al and
sustainability. These pillars were chosen as they repre-
sent the core focus areas of this research. Only papers
that addressed at least two of these pillars were selected,
ensuring the inclusion of the most relevant studies. Sec-
ond, external tools like Semantic Scholar? and Elicit?
contributed with an additional 7 papers, collected manu-
ally. Lastly, by using targeted queries on Google Scholar*
18 papers have been collected semi-systematically. Due
to a low number of papers (36) displayed after using the
two queries from Google Scholar, we decided to evaluate
all of them based on title and abstract and only select
the most relevant ones. Data analysis and synthesis is
performed on these papers in order to find relevant in-
formation that helps answer the research questions. In
the final phase, the output of this paper is presented in
comprehensive reports based on the analysis of existing
literature where the findings are discussed in order to
highlight the main takeaways.

Scopus is chosen as the main database for the literature
review due to its vast collection of scientific articles and
advanced search capabilities [Kushwaha et al. 2021; Ngai
et al. 2009]. The advanced search function was utilized to
create custom search queries, incorporating specific key-
words such as: ’Artificial Intelligence’, ‘Machine Learn-
ing’, ‘Lifetime Value’, ‘Business Value’, ‘CLV’ (Customer
Lifetime Value), LTV’ (Lifetime Value), ‘Metrics’, and
‘Features’. These keywords, in combination with logical
operators ‘AND’ and ‘OR’, facilitated the crafting of one
main search query:

e ("AI" OR "ML" OR "Artificial Intelligence" OR "Ma-
chine Learning") AND ("Lifetime Value" OR "Busi-
ness Value" OR "Business Valuation" OR "CLV" OR
"LTV") AND ("Metrics" OR "Features")

The papers that have been collected manually, are cho-
sen from the aforementioned websites because of their
ability to efficiently provide relevant papers. Seman-
tic Scholar offers advanced search capabilities and AI-
driven recommendations. Elicit leverages Al to extract
and summarize key information from research papers.

Google Scholar is utilized for the collection of the semi-
systematic review due to its extensive repository of aca-
demic publications and ease of access to diverse sources.

The following search queries were employed:

e allintitle: "customer lifetime value" OR "sustainabil-
ity" OR "artificial intelligence” OR "machine learn-

ing

o allintitle: "sustainability” OR "artificial intelligence"
OR "machine learning" OR "business valuation”

The total number of papers collected through this method-
ology is 36.

Zhttps://www.semanticscholar.org/
3https://elicit.com/
“4https://scholar.google.com/
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Fig. 1. Illustration of the article selection process
Table 1. Summary of article selection criteria
Criteria Decision
Subject area of Business, Management and Accounting Inclusion
Article written in English Inclusion
Article from scientific journals Inclusion
Article published before 2018 Exclusion
Duplicates of an original article Exclusion
Relevance of abstract, title, and content to research objective Exclusion
Unavailability of the article online for free Exclusion

The methodology used guarantees a robust and highly
relevant selection of articles for this systematic review.

3 DECONSTRUCTING THE RESEARCH
LANDSCAPE

This section provides a unique lens to examine the aca-
demical work surrounding the application of Al tech-
niques and the use of sustainable factors for business
valuation.

Figure 2 represents a word cloud generated from the
articles used in Table 3, excluding the words from the
research questions, offers several key insights. It is im-
portant to note that the size of each word in the word
cloud directly corresponds to the frequency of its appear-
ance, the bigger the word, the more frequent it is. One
important aspect is the frequent appearance of ESG fac-
tors, indicating that when sustainable factors are intro-
duced into business valuation methods, they are likely
to be ESG-related. Additionally, terms such as "data",

"performance”, "factors” and "analysis" emphasize the
importance of data-driven approaches and performance
metrics in valuation. This highlights how AI technolo-
gies facilitate the collection, analysis, and utilization of
vast data sets to derive accurate valuations across di-
verse industries. The terms "predictive", "regression" and
"random forest" indicate the use of statistical and ma-
chine learning models in business valuation, aiding in
forecasting future business performance. The presence
of "environmental" and "economical" suggests that both
environmental sustainability and economical factors are
pivotal in valuation models, aligning with the research’s
aim to explore sustainable metrics and their contribution
to determining business value. Furthermore, words such
as "customer”, "company”, "CLV", and "management"
indicate that customer-centric metrics and company per-
formance indicators are integral to valuation models,
helping to understand how customer behavior and com-
pany management practices influence overall business
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value. Financial and capital aspects are also emphasized
through terms like "cash", "flow", "capital” and "assets"
highlighting the continued relevance of traditional fi-
nancial metrics alongside newer sustainability-focused
metrics. In summary, the word cloud underscores the
integration of Al technologies, the significance of ESG
factors, and the ongoing importance of financial and per-
formance metrics in developing new valuation models.

The majority of the papers collected for this research
are from the years 2022 to 2024, indicating that the ex-
ploration of Al and sustainable metrics in business val-
uation is a relatively new and rapidly evolving field.
Although papers published before 2018 were excluded,
only 26 were published between 2003 and 2017. This re-
cent surge in academic attention indicates the growing
recognition of the importance of integrating advanced
technologies and sustainability considerations into tra-
ditional valuation models.

Table 2 enumerates the majority of the articles, indicat-
ing the journal of publication, the number of citations,
and the impact factor of each journal. Three studies stand
out [Abdi et al. 2022; Alshehhi et al. 2018; Aydogmus
et al. 2022] with high citation scores, highlighting their
significance in the field. The papers [Blessing and Klaus
2023; Boeijink 2024; Dai 2022; Damodaran 2012; Glavas
2023; Turas et al. 2023; Koczar et al. 2023; Kumar et al.
2023, 2021; Rath 2021; Saksonova et al. 2020; Sawant
2022; Schoormann et al. 2023] have not been introduced
in Table 2 due to unavailable information about the jour-
nal in which they have been published as well as their
citation and impact factor numbers.

4 Al AND SUSTAINABILITY IN BUSINESS
VALUATION

There is a growing concern that current valuation mod-
els may not sufficiently account for sustainability factors,
despite their potential impact on future cash flows or cost
of capital. This underscores the necessity for enhanced
transparency and a more comprehensive perspective
on value and risk. In a recent survey [PWC 2022] con-
ducted in October 2022 by PWC, investors were asked
to rank the top priorities for businesses. Business data
security and privacy emerged as the third-highest prior-
ity (51%), followed by effective corporate governance at
fourth place (49%), and a focus on reducing greenhouse
gas emissions at fifth place (44%). Although it is clear
that investors want to see businesses focusing more on
ESG factors, a significant majority (87%) of surveyed in-
vestors believe that company reporting on sustainability
performance often involves greenwashing. Many cases
of greenwashing occur when organizations fail to recog-
nize that they are presenting an incomplete picture of
their external impact or lack the capability or informa-
tion to evaluate it thoroughly. An example of a company
that saw an immediate drop in its stock price after re-
porting greenwashing its wood procurement is Enviva
(NYSE: EVA) [Surran 2022]. Investors assign less signifi-
cance to company sustainability disclosures compared to
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other available information, suggesting a broader skep-
ticism towards the accuracy of companies’ reporting on
sustainability initiatives and achievements [Amel-Zadeh
and Serafeim 2017]. Three-quarters of respondents say
their confidence in sustainability reporting would in-
crease drastically if it were assured at the same level
as companies’ financial statements. They increasingly
demand transparency regarding the economic ramifi-
cations of companies’ sustainability initiatives [Eccles
et al. 2014]. A majority of investors express interest in
companies disclosing the financial implications of their
environmental and societal actions, yet a universally ac-
cepted methodology for such disclosures remains absent.
While these disclosures are valuable for investors, they
also provide company leaders with enhanced insights
for guiding, financing, and implementing sustainable
strategies in the long run. As stakeholders become more
informed, companies are increasingly focusing on lever-
aging potential benefits and mitigating risks associated
with external impacts [Lindgreen et al. 2008]. Even if
the current financial risk seems low, ignoring potential
future repercussions could pose challenges when stake-
holders begin to care about these impacts. Therefore,
businesses are urged to assess the economic value of
their external impact, anticipate future scenarios, and
integrate these considerations into decision-making pro-
cesses and capital planning. The initial stage in solv-
ing this problem involves establishing a universally ac-
cepted methodology for measuring the societal cost or
economic value of external impact. Such a standardized
approach would facilitate comparisons between compa-
nies’ impacts and provide firms with a reliable frame-
work for understanding the financial implications of
their actions.

To facilitate comprehension and provide a detailed per-
spective, Table 3 indexes all the literature reviewed for
this study, totalling 36 papers. This table offers a detailed
overview of each paper, highlighting essential aspects
such as the main purpose of the research, the valua-
tion methods, the datasets or settings used, the features
incorporated in the valuation methods, and the limita-
tions of the studies. This table not only enhances the
transparency of the research process but also enables
readers to follow the intellectual trajectory that led to
the findings of this study. For academia, this table serves
as a valuable reference that synthesizes diverse research
methodologies, datasets, and outcomes, thereby provid-
ing a deeper understanding of contemporary valuation
techniques and their limitations. It highlights emerging
trends and gaps in the literature, offering a roadmap
for future research. Regarding the business valuation
industry, the table provides practical insights into the
applicability of various valuation methods across dif-
ferent sectors, emphasizing the critical role of Al and
sustainability in enhancing business performance and
stakeholder satisfaction.

4.1 Business Valuation

Business valuation is the process of determining the
worth of a company by assessing its assets. It involves
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understanding the sources of value inherent in these
assets, recognizing that each asset can be valued but may
require different information and methods depending
on its nature [Damodaran 2012].

Valuation is based on the concept of intrinsic value,
which is the present value of the expected future cash
flows generated by the asset. This requires detailed fi-
nancial analysis and forecasting, considering factors
such as revenue growth, profit margins, and investment
needs. Secondly, the choice of discount rate is crucial,
as it reflects the risk associated with the expected cash
flows [Damodaran 2012]. Higher risk typically demands
a higher discount rate, reducing the present value of fu-
ture cash flows. Market conditions and comparable com-
pany analysis play significant roles. By comparing the
target company to similar firms in the industry, analysts
can measure relative valuation metrics such as price-
to-earnings or enterprise value-to-EBITDA (Earnings
before Interest, Taxes, Depreciation, and Amortization)
ratios. This comparative approach helps to ensure that
the valuation is aligned with current market realities.

In business valuation, different methods for valuation
are used to estimate the value of a company. These meth-
ods can broadly be classified into Traditional Statistical
Methods [Dorfleitner and Gleifiner 2016] and Determin-
istic Methods [Elena and Persida 2014]. Traditional Sta-
tistical Methods rely on historical data and statistical
techniques to estimate the risk and return characteristics
of investments. These methods use probabilistic models
to forecast future performance based on past data (e.g.
Capital Asset Pricing Model (CAPM), Arbitrage Pricing
Theory (APT), Fama-French Three-Factor Model etc.)
[Bottazzi et al. 2023; Ernst 2023; Kim-Duc and Nam 2024;
Koczar et al. 2023; Nie et al. 2022; Rath 2021; Saksonova
et al. 2020]. Deterministic Methods, on the other hand,
use specific assumptions and financial projections to
calculate the value of a company. These methods are

straightforward and often rely on detailed cash flow
forecasts and discount rates (e.g. Discounted Cash Flow
(DCF), Net Present Value (NPV), Adjusted Present Value
(APV), Economic Value Added (EVA) etc.) [Boeijink 2024;
Glavas 2023; Iuras et al. 2023; Miciula et al. 2020; Wang
et al. 2023]. It is important to note that obtaining a com-
prehensive view of a company’s value is best achieved
by using multiple valuation methods [Damodaran 2012;
Miciula et al. 2020]. If neither of these methods have
been discussed in the papers, we categorized them into
two other groups: AI Models and Literature Review. Al
models leverage Al algorithms to analyze or predict com-
pany valuations. Some examples of the Al techniques
encountered are neural networks [Blessing and Klaus
2023; Dai 2022; Thangeda et al. 2024], linear regression
[Blessing and Klaus 2023; Dai 2022; Schoormann et al.
2023], k-means clustering [Kumar et al. 2023; Schoor-
mann et al. 2023], random forest [Dai 2022; Sawant 2022].
Literature reviews, meanwhile, synthesize existing re-
search on valuation methods, providing critical analysis
and identifying trends, gaps, and future directions in the
field [Abdi et al. 2022; Alshehhi et al. 2018; Aydogmus
et al. 2022; Costa-Climent et al. 2023; Enholm et al. 2021;
Mikalef et al. 2023; Rammer and Es-Sadki 2023; Shaik
et al. 2024; Tarczynski et al. 2020; Tugui et al. 2020].

The studies from Table 3 emphasize the necessity of
accurate valuation methods, such as the adjusted net
assets valuation, which is remarkable for its objectivity
and proximity to fair value [Miciula et al. 2020]. The
focus has shifted towards incorporating qualitative and
intangible assets, especially in the context of SMEs, to
reflect the true impact of sustainable practices on busi-
ness value [Rath 2021]. Understanding the assumptions
made while evaluating a company and carefully consid-
ering the inputs used in valuation models are crucial
for accuracy [Damodaran 2012]. This is particularly im-
portant given the growing emphasis on non-financial
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metrics like ESG factors, which significantly influence
firm valuations [Iuras et al. 2023; Koczar et al. 2023].

4.2 Integration of Al in Business Valuation

Al encompasses systems that exhibit intelligent behavior
by analyzing their surroundings and making decisions
- with a certain level of autonomy - to achieve specific
objectives. These Al systems can exist solely as soft-
ware, operating in virtual environments (e.g., virtual
assistants, image recognition software, search engines,
voice and facial recognition systems). Alternatively, Al
can be integrated into physical devices (e.g., advanced
robots, self-driving vehicles, drones, or internet of things
applications) [Commission 2018].

Al technologies significantly contribute to measuring
business value across various industries. These technolo-
gies are employed to predict CLV in sectors such as e-
commerce and B2B software as a service (SaaS), thereby
enhancing customer retention and CRM (Customer Re-
lationship Management) strategies [Blessing and Klaus
2023; Curiskis et al. 2023; Dai 2022; Kumar et al. 2023].
In the Banking, Financial Services, and Insurance sec-
tor, Al facilitates fraud detection, optimizing financial
performance [Sawant 2022]. Moreover, Al frameworks
assess the impact of climate change on firm performance
and sustainability efforts in B2B markets [Shankar and
Gupta 2024]. Additionally, Al supports open innovation
practices and business performance by analyzing exten-
sive data from multinational companies [Sahoo et al.
2024].

In Table 3, multiple papers highlight AT’s implications
in business valuation. AI’s role in CLV offers enhanced
resource allocation, personalized retention strategies,
and it maximizes CLV [Blessing and Klaus 2023]. AI
models such as Random Forest have proven effective in
predicting CLV, identifying critical features like monthly
premium auto, total claim amount, and coverage [Dai
2022]. Studies highlight the transformative potential of
Al in enhancing business performance, particularly in
B2B markets where Al frameworks for climate change
competency are shown to mitigate risks and support sus-
tainable development goals [Shankar and Gupta 2024].
The integration of Al in B2B and multinational com-
panies fosters innovation and competitive advantage,
significantly impacting business performance [Sahoo
et al. 2024].

4.3 Sustainability Metrics in Business Valuation

Although the word "sustainability" lacks "solid meaning"
[Lutz Newton and Freyfogle 2005], this paper focuses
mainly on the three pillars, social, environment, and
economic [Purvis et al. 2019] under the concept of ESG
factors [Ahmad et al. 2023].

Specific sustainable features and metrics are increasingly
integrated into business valuation models, providing a
more comprehensive and long-term view of business
value. ESG factors are essential in modern valuation
models, contributing to more sustainable business as-
sessments [Alshehhi et al. 2018; Aydogmus et al. 2022;
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Turas et al. 2023; Koczar et al. 2023; Segarra-Moliner and
Bel-Oms 2023]. Traditional financial metrics like earn-
ings growth, EBIT, and cash flow remain crucial, but
sustainability metrics now better reflect long-term value
and risks [Bottazzi et al. 2023; Ernst 2023; Kim-Duc and
Nam 2024]. Furthermore, ethical aspects, regulations,
and environmental pressures are critical in ensuring re-
sponsible and sustainable business growth [Enholm et al.
2021; Tugui et al. 2020]. These advancements illustrate
the evolving nature of business valuation, incorporat-
ing both technological innovations and sustainability
considerations to accurately determine business worth.

From Table 3, some papers mention that the integration
of sustainable factors into business valuation is impor-
tant. ESG factors are now seen as vital components of
comprehensive valuation models, with significant im-
plications for both short-term and long-term financial
performance [Glavas 2023]. The literature underscores
the positive correlation between high ESG scores and
better market performance, particularly in sectors like
the airline industry where firm size and age also play
moderating roles [Abdi et al. 2022]. Romanian compa-
nies, for instance, are encouraged to improve their ESG
reporting practices to enhance transparency and ethical
standards [Iuras et al. 2023].

4.4 The impact of Business Valuation across
Different Industries

In the telecommunications industry, Al technologies
have been used to improve operational efficiencies and
CRM. The importance of enterprise value, EBITDA, cost
of equity, and revenue diversification is significant in
improving valuation through Al-driven insights [Boei-
jink 2024]. Al influences open innovation practices and
impacts business performance in B2B organizations. A
study that analyzed 398 B2B multinational companies,
reveals that Al enhances innovation capabilities, lead-
ing to improved operational efficiencies and competi-
tive advantage [Sahoo et al. 2024]. In the financial ser-
vices sector, Al technologies are pivotal in improving
CRM and fraud detection. Al-driven CLV models pro-
vide more accurate predictions, enabling financial insti-
tutions to tailor their services and retention strategies
effectively [Kumar et al. 2023]. Additionally, the applica-
tion of ML models in the banking, financial services and
insurance sector for fraud detection and CLV calculation,
demonstrates AI’s potential in identifying fraudulent ac-
tivities and optimizing customer relationships [Sawant
2022]. Al and sustainable practices also play a signifi-
cant role in the valuation of start-ups and SMEs. The
relationship between data network effects and business
model theory highlights how Al can improve start-up
valuations by identifying novel and efficient business
practices [Costa-Climent et al. 2023]. Big data analytics
also has an impact on stakeholder satisfaction in SMEs
through the mediation of environmental and economic
sustainability [Shaik et al. 2024]. In the healthcare sector,
Al and sustainable features significantly impact supply
chain management and risk management. Al can im-
prove supply chain efficiency, reduce risks, and support
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innovation in healthcare services [Armenia et al. 2024].
The retail and e-commerce industry benefits from Al
technologies through enhanced customer segmentation
and predictive analytics. The integration of Al in retail
helps businesses personalize marketing strategies, op-
timize inventory management, and improve customer
satisfaction, thereby increasing their market valuation
[Dai 2022]. Additionally, AI algorithms can predict and
optimize CLV, further enhancing personalized market-
ing and targeted retention strategies in the retail sector
[Blessing and Klaus 2023].

4.5 A Guideline for Integrating Al and
Sustainability into Business Valuation

To enhance the effectiveness and relevance of business
valuation practices, a guideline is proposed in the fol-
lowing lines that integrates sustainable factors with tra-
ditional valuation methods. This guideline leverages Al
technologies to improve the accuracy and reliability of
valuations.

The proposed guideline aims to revolutionize business
valuation by integrating sustainable factors into the tra-
ditional valuation process. Through the utilization of AI
technologies, the guideline enhances the accuracy and
reliability of valuation models by analyzing vast datasets
and identifying trends related to both financial perfor-
mance and sustainability impact. By standardizing this
practical guideline across all companies, regardless of
size or industry, stakeholders can make more informed
investment decisions that consider not only short-term
financial gains but also the company’s contribution to
ESG objectives. A first step would be to identify key
features relevant to both financial performance and sus-
tainability impact. Then, collect multiple datasets that
contain information about those key features. Develop
a methodology that incorporates sustainability factors
into the valuation models, quantifying their impact on
business performance and long-term value creation. Fur-
thermore, an Al model should be created that can analyze
the collected data to predict future cash flows, taking into
account both traditional financial metrics and sustain-
ability factors. The Al model can be validated by using
historical data and testing it against known outcomes.
To assess the accuracy and reliability of the model in pre-
dicting business value, it should be tested under different
scenarios. To ensure consistency and applicability of the
valuation guideline across all companies, irrespective
of their size or industry, the guideline should be stan-
dardized. Lastly, develop protocols for implementing the
valuation method within organizations.

5 CONCLUSION

The integration of Al technologies into traditional val-
uation models offers a transformative approach. This
advancement allows companies and analysts to better
assess a business’s worth by leveraging vast datasets
and identifying trends related to financial performance
and sustainability. The incorporation of sustainable met-
rics ensures that valuations reflect long-term value cre-
ation and a company’s contribution to ESG objectives.

For the industry, this means more informed investment
decisions, improved risk management, and a stronger
alignment with global sustainability goals.

In academia, this research makes a valuable contribu-
tion by expanding the understanding of contemporary
business valuation practices. The analysis of Al applica-
tions and sustainable metrics integration provides new
perspectives that can improve the ongoing discourse
in the field. By proposing a standardized framework
that integrates these advanced technologies and sustain-
ability features, the study sets a foundation for future
research in business valuation. Ultimately, this paper
bridges the gap between traditional valuation methods
and the emerging need for sustainability.

Al technologies significantly enhance traditional busi-
ness valuation models by enabling more accurate and
efficient analysis of large datasets. Al models, such as
artificial neural networks and machine learning algo-
rithms, can process vast amounts of data to uncover
patterns and insights that traditional methods might
miss. It has been demonstrated how Al can analyze cus-
tomer retention strategies by using real-life data to pre-
dict customer value with high accuracy [Thangeda et al.
2024]. Similarly, [Dai 2022] reviewed the effectiveness of
various machine learning models in analyzing CLV for e-
commerce companies, highlighting key influencing fac-
tors such as education, employment status, and income.
These advancements allow for more precise predictions
and valuations, ultimately improving decision-making
and resource allocation.

The metrics most commonly used in traditional business
valuation models include revenue, net profit, cash flow,
EBIT, and EBITDA [Koczar et al. 2023], which measure
the financial status of a company. Integrating sustainable
metrics into business valuation models ensures that valu-
ations reflect long-term value creation and a company’s
commitment to ESG objectives. Studies have shown that
ESG factors can significantly influence business perfor-
mance and market value. For example, [Koczar et al.
2023] integrated ESG factors into business valuation
methodologies to enhance decision-making and man-
age business value within the sustainable development
framework. The relationship between ESG dimensions
and CLV, finding that sustainable practices positively im-
pact corporate financial performance [Segarra-Moliner
and Bel-Oms 2023]. Additionally, the impact of ESG per-
formance on firm value and profitability, confirming the
positive relationship between ESG scores and financial
outcomes such as return on assets (ROA) and Tobin’s Q
[Aydogmus et al. 2022].

5.1 Limitations and Future Recommendations

While this research provides significant insights into the
integration of Al technologies and sustainable features
into business valuation models, several limitations must
be acknowledged. The semi-systematic literature review,
although comprehensive, is limited to papers available
in selected databases such as Scopus, Semantic Scholar,
Elicit, and Google Scholar. Moreover, due to the recent
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growth in attention for these topics, the literature is
limited by itself. Excluding other databases and grey lit-
erature might have led to the omission of other relevant
studies. Considering the criteria applied in the selection
of articles, it involved a degree of subjectivity, particu-
larly when assessing the relevance of titles, keywords,
and abstracts.

Future research should expand the scope of the liter-
ature review to include additional databases and grey
literature. This would provide a more comprehensive
understanding of the current state of research and prac-
tice in the field. Given the rapid pace of technological
advancements in Al, continuous updates to the litera-
ture review are necessary. Researchers should focus on
the latest developments and emerging trends to ensure
the findings remain relevant and up-to-date. Conducting
industry-specific studies would provide deeper insights
into how AI technologies and sustainable features im-
pact business valuation in different contexts. This would
help in understanding the unique challenges and oppor-
tunities within specific industries. Another limitation of
this research is the reliance on papers published between
2022 and 2024 (27 papers out of 36). While these recent
studies provide up-to-date insights into the evolving
landscape of business valuation, they may not capture
the full historical context or longer-term trends in the
field. This narrow time frame could result in a bias to-
wards emerging methodologies and technologies, poten-
tially overlooking established practices that have proven
effective over time. Future research should aim to in-
clude a broader range of publications spanning multiple
years to ensure a more comprehensive understanding of
the subject.

In conclusion, the potential for further innovation and
development in the integration of Al and sustainability
into business valuation is substantial. By broadening the
scope of research to include a wider range of sources
and continuously updating methodologies, future stud-
ies can enhance the robustness and relevance of valua-
tion practices. As technological advancements continue
to emerge, targeted research focusing on specific indus-
try impacts will be essential in refining these advanced
valuation models, ultimately leading to more informed,
sustainable, and effective financial decision-making pro-
cesses.

5.2 Al Statement

During the preparation of this work the author used Se-
mantic Scholar and Elicit in order to search for relevant
literature. After using these tools, the author reviewed
and edited the content as needed and takes full respon-
sibility for the content of the work.
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Table 2. Journal distribution of articles

Study Journal Citations Impact
Factor
[Shaik et al. 2024] Technological Forecasting and Social Change - 3.008
[Thangeda et al. 2024] Technological Forecasting and Social Change - 3.008
[Baabdullah 2024] International Journal of Information Management - 5.266
[Armenia et al. 2024] Technological Forecasting and Social Change 1 3.008
[Shankar and Gupta 2024] Industrial Marketing Management - 2.422
[Sahoo et al. 2024] Industrial Marketing Management 5 2.422
[Rammer and Es-Sadki 2023]  Technological Forecasting and Social Change 1 3.008
[Curiskis et al. 2023] Journal of Marketing Analytics - 1.331
[Costa-Climent et al. 2023] International Journal of Information Management 5 5.266
[Mikalef et al. 2023] Journal of Business Research 16 3.238
[Nie et al. 2022] Journal of Marketing Analytics 1 1.331
[Miciuta et al. 2020] Sustainability (Switzerland) 10 1.198
[Kim-Duc and Nam 2024] Global Finance Journal - 5.2
[Tarczynski et al. 2020] Procedia Computer Science 6 -
[Tugui et al. 2020] Sustainability 2 3.9
[Segarra-Moliner and Bel- Sustainability - 3.9
Oms 2023]
[Bottazzi et al. 2023] Annals of Finance - 1
[Ernst 2023] Risks 1 2.2
[Wang et al. 2023] Managerial and Decision Economics - 1.379
[Aydogmus et al. 2022] Borsa Istanbul Review 84 5.2
[Alshehhi et al. 2018] Sustainability (Switzerland) 256 1.198
[Abdi et al. 2022] Environment, Development and Sustainability 94 1.291




Table 3. Table reporting all the articles that have been examined to conduct the research

Study Main Purpose Methods for Valuation Datasets/Settings (Sustainable) Features Limitations
[Shaik Examine how critical technological factors of big data Literature Review 309 SMEs Environmental and Economical Limited sample size of SMEs
et al. analytics contribute to stakeholder satisfaction in SMEs
2024] through the mediation of environmental and economic sus-
tainability
[Thangeda Analyze customer retention strategies using an artificial Al Models 311 mobile service Customer dissatisfac- -
etal. 2024] neural network-based decision model applied to real-life users tion/disloyalty/churn  Adaptability,
data from mobile service users in India Customer  service, Connectivity,
Skills of employees, Advertisement,
Reliability, Repurchase intention,
Continuity in usage
[Baabdullah Investigate the determinants influencing the intention to ~ AI Models - Performance expectancy, Facilitating  Factors related to business organiza-
2024] use Al applications among non-adopters in the Saudi Ara- conditions, Personal well-being con- tions at the macro-level have not been
bian context, while also evaluating and enhancing the pre- cern, Perceived threat, and Attitudes ~ covered
dictive validity of the IAAAM
[Armenia Investigate the extent and direction of convergence be- Al Models - Supply chain, System dynamics, Eco- Sample restricted to Web of Science
et al. tween Al and SD within the business and management logical and socio-economic systems,
2024] landscape Transportation, Healthcare, Risk man-
agement, Innovation, Price control,
Soft modeling
[Shankar  Investigate the impact of Al frameworks for climate change Al Models 204 service managers - Results are not universal
and Gupta  competency on firm performance and decision-making pro- from B2B firms
2024] cesses in the B2B market, with a focus on how climate
change competency can mitigate associated risks and con-
tribute to sustainable development goals
[Sahoo Investigate how Al influence open innovation practicesand Al Models 398 B2B multina- - Focus on multinational B2B compa-
et al.  subsequently impact business performance in B2B organi- tional companies nies
2024] zations
[Rammer  Address the challenges associated with obtaining indicators  Literature Review Crunchbase database - Biased information, limited coverage,
and  Es- on firm innovation activities by exploring the potential of lack of accuracy and consistency, vary-
33%(]1 utilizing digital big data sources ing timeliness
[Curiskis ML framework for predicting CLV in the B2B Saa$ setting, Al Models - Customer revenue stream, Product li- -
et al. addressing challenges related to nuanced customer rela- cense details, Product feature usage
2023] tionships information, and Account-level firmo-
graphic details
[Costa- Theoretical understanding of the factors influencing value  Literature Review 122 start-ups Novelty, Useful, performance, Effi- Start-ups that may decide not to raise
Climent creation and capture in start-ups utilizing ML technology, ciency, Effort, Complementarity, Ex-  funds from investors do not appear in
et al. by exploring the relationship between data network effects plainability, Transparency databases
2023] and business model theory
[Mikalef  Investigate the impact of AI competencies on B2B market- Literature Review 155 survey responses  Marketing information manage- Choice of method only allows us to
et al. ing capabilities and organizational performance from European com- ment/planning/implementation infer causality and assume that there
2023] panies is a significant effect
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Study Main Purpose Methods for Valuation Datasets/Settings (Sustainable) Features Limitations
[Nie et al. Develop a comprehensive framework for CLV estimation = Traditional — Statistical - Retention and Acquisition rates, Fu- Used only five models
2022] using real insurance policy data, covering all aspects from ~Methods ture cash flow
data preparation to validation
[Damodaran Explore the valuation of various financial assets and real =~ Deterministic Methods - Traditional financial metrics The book assumes relatively efficient
2012] assets, highlighting the common principles and differences markets, which may not always be the
among valuation models case in practice
[Miciuta The significance of enterprise valuation in contempo- Deterministic Methods - Assets, Income, Intellectual Capital- -
et al. rary business transactions, presenting a comprehensive Market
2020] overview of valuation methods and proposing the MDI-R
concept to enhance valuation accuracy and fairness
[Kim-Duc  Develop formulae for earnings growth rates in business  Traditional  Statistical - Earnings growth rates, Reinvestment -
and Nam valuation models, addressing errors introduced by cross- Methods rate, Returns on invested capital, Fu-
2024] referencing between the reinvestment rate and return on ture cash flows, Discount rate
invested capital
[Koczar Integration of ESG factors into business valuation method- Traditional  Statistical - ESG factors -
et al. ologies to inform decision-making and enhance the man- Methods
2023] agement of business value within the framework of sus-
tainable development
[Tarczynski Examine the relationship between the value of the company, Literature Review - Book value, Liquidation value, Re- Extreme level of variables may disrupt
etal 2020] its fundamental strength and rates of return placement value, Fundamental value, the value of the company and its fun-
Intrinsic value, Market value damental power (strength) association
[Enholm  Conduct a systematic literature review to understand how  Literature Review - Ethical and Moral Aspects, Regula- -
et al.  organizations can effectively utilize Al technologies to gen- tions, Environmental Pressure
2021] erate business value, while identifying key enablers, in-

hibitors, typologies, and effects of Al adoption and use

[SchoormannExplore how Information Systems research utilizes Al to Al Models 95 articles ESG factors Neglected other perspectives (CS, en-

etal. 2023]  promote sustainable development, aiming to provide in- vironmental science), only focused on
sights for informed investments and identify potential areas IS, neglected other research results
for future research such as purely conceptual finding

[Saksonova Comparing classical and advanced methodologies for busi- Traditional  Statistical - Adjusted book profit, Operating cash -

etal. 2020] ness valuation Methods flow, Capital expenditures

[Rath Explore the integration of sustainability into company val- Traditional ~ Statistical 10 semi-structured ESG factors Size of the sample is narrow

2021] uation methods for SMEs, emphasizing the importance of ~Methods interviews

including qualitative aspects and intangible assets to accu-
rately reflect the impact of sustainable practices on business
value
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Study Main Purpose Methods for Valuation Datasets/Settings (Sustainable) Features Limitations
[Sawant Address two major issues in the BFSI sector—fraud de- AI Models Kaggle (customers - Very few numbers of research are
2022] tection and CLV calculation—by applying ML models to in the domain of found
publicly available data from the banking and insurance banking and insur-
domains ance that contains
the data related to
the  demographic,
financial)
[Dai 2022]  Review the effectiveness of various machine learning mod- Al Models 8099 samples Education, employment status, gen- More datasets of CLV that can be ana-
els—Linear Regression, Support Vector Machine, Random der, income, location code, marital sta-  lyze together
Forest, and Neural Network—in analyzing CLV for e- tus
commerce companies, identifying key influencing factors
[Kumar Review the literature on CLV models and evaluate their Al Models - Recency, Frequency, and Monetary -
et al. effectiveness in assessing customer relationships, with the worth
2021] system’s performance measured using a mean absolute
error of 1.23%
[Kumar Explore how machine learning can enhance the prediction Al Models Dataset of customer - -
et al.  of CLV to improve CRM strategies transactions and be-
2023] haviors
[Tugui Investigate the ethical perspectives and challenges faced  Literature Review Survey of 558 respon-  Ethics evaluation, Evaluation criteria, It captures only the general aspects of
et al. by authorized valuers in Romania, particularly focusing on dents Advantages, Specific aspects, Recom-  the professional’s position with refer-
2020] external pressures and the role of personal reputation and mendations, Gender, Age, Tenure ence to the importance of ethics in the
social responsibility in ethical decision-making, through a activity of an authorized valuer
nationwide survey of 558 respondents
[Glavas Provide readers with methods to value businesses using Deterministic Methods - ESG factors There is no universal agreement on
2023] financial models that factor in ESG data the techniques for integrating ESG
data into valuation multiples.
[Blessing  Explore how Al algorithms can predict and optimize CLV ~ Al Models - Purchase frequency, Average order, Al algorithms aren’t infallible
and Klaus by analyzing vast customer data and employing machine Value
2023] learning models, thereby enhancing personalized market-
ing, targeted retention strategies, and efficient resource
allocation for businesses
[Segarra-  Analyze the relationship between ESG dimensions of cor- Al Models 547 U.S. listed firms  ESG factors, Corporate financial per- Dataset with firms only from US and
Moliner porate sustainability initiatives and CLV across different from the Refinitiv  formance, Fuzzy set qualitative com- it considers profit margins as free cash
and Bel- segments of U.S. listed firms, using prediction-oriented 'gi(oms;ré b Reuters  ,arative analysis, ROA, Tobin’s Q, flow and net sales
%?35] modeling to test hypotheses and evaluate the predictive 1kon database Stock market return
validity of a partial least squares model
[Bottazzi A robust methodology for company market valuation that ~Traditional  Statistical - Company Revenues, Balance Sheet Re-  The study is primarily based on pub-
et al.  replaces traditional point estimates with a probability distri- Methods lations, Mispricing Indicator licly traded U.S. companies, which
2023] bution of fair values, enhancing the accuracy and predictive may limit the generalizability of the

power of company valuations and market factors through
econometric modeling and historical data analysis

findings to other markets or private
firms.
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Study
[Boeijink
2024]

Main Purpose

Investigate the strategic and operational factors influencing
the valuation of telecommunications companies, particu-
larly focusing on mobile network operators and internet
service providers, and to provide recommendations for im-
proving their valuation through qualitative analysis and
expert insights

Methods for Valuation
Deterministic Methods

Datasets/Settings

(Sustainable) Features

Enterprise value, EBITDA, Cost of eq-
uity, Cost of debt, Revenue diversifica-
tion, Cost management, Capital struc-
ture, Risk management, Investment
planning, and Dividend policies

Limitations
Done only in the Netherlands

[Ernst
2023]

Identify the appropriate understanding and implementa-
tion of risk measures in simulation-based business valua-
tions, ensuring methodologically correct risk assessment
to avoid valuation errorsh

Traditional  Statistical

Methods

EBIT, Cash flow

Data availability is the main barrier

[Wang
et al.
2023]

Demonstrate the significance of the synergistic effect in
mergers and acquisitions by analyzing various organiza-
tional indicators and using practical examples to highlight
its impact on diversification and sales growth

Deterministic Methods

WACC, EBITDA, Income tax, Eq-
uity capital, Debt capital, EBIT, D&A,
Taxes, Capital expenditures, Net work-
ing capital, Free cash flow

[luras

et al.
2023]

Potential correlations between ESG factors and business
valuation by reviewing key literature and conducting an
empirical analysis of Romanian companies from 2020 to
2022, highlighting the impact of ESG scores on profitability
and market performance

Deterministic Methods

ESG factors, Operating revenues, Op-
erating costs, Capital expenditures,
Taxes

[Aydogmus
etal. 2022]

Investigate the impact of ESG performance on firm value
and profitability, using a large dataset to determine the
relationships between overall ESG scores and individual
ESG components with financial outcomes

Literature Review

1720 companies from
2013 to 2021

ESG factors, ROA, Tobin’s Q

Limited sample size of SMEs

[Alshehhi
et al.
2018]

Analyze the literature on the impact of corporate sustain-
ability on financial performance, identifying trends and
issues that prevent a conclusive consensus on the relation-
ship

Literature Review

132 papers from
top-tier journals are
shortlisted

Economic, Environmental, Social,
ROA, Return on equity, Return
on investment, Earning per share,
Tobin’s Q, Price to earning Ratio,
Market valuation, Cash flow

Limited sample size of SMEs

[Abdi et al.
2022]

Explore the impact of ESG scores on the value and financial
performance of firms in the airline industry, while also
examining the moderating roles of firm size and age

Literature Review

38 airlines world-
wide for the period
2009 to 2019

ESG factors

Bias is too high
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