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Abstract. In the rapidly evolving real estate industry, integrating automated valuation models (AVMs) has
become critical for improving property assessment accuracy and transparency. Although there is some re-
search on the subject, no thorough qualitative systematic review has been done in this field. This paper aims
to provide an up-to-date and systematic understanding of the strategic applications of AVMs across various
real estate subsectors (i.e, real estate development, real estate investment, land administration, and taxation),
shedding light on their broad contributions to value enhancement, decision-making, and market insights. The
systematic review is based on 97 papers selected out of 652 search results with an application of the PRISMA-
based method. The findings highlight the transformative role of AVMs approaches in streamlining valuation
processes, enhancing market efficiency, and supporting data-driven decision-making in the real estate in-
dustry, along with developing an original conceptual framework. Key areas of future research, including data
integration, ethical implications, and the development of hybrid AVMs approaches are identified to advance
the field and address emerging challenges. Ultimately, stakeholders can create new avenues for real estate
valuation efficiency, accuracy, and transparency by judiciously utilizing AVMs approaches, leading to more

educated real estate investment decisions.
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1. Introduction

The contemporary population growth requires the acquisi-
tion of land and the ensuing construction of buildings. The
rising population expansion is also creating a demand for
real estate, which is making it more challenging to assess
its market value (Baur et al., 2023). Accurate real estate
valuations are necessary for a fair and effective real estate
market (Jafary et al., 2024b). Due to its application in many
areas of the economy, such as taxation, mortgage trans-
actions, expropriations, buying, and selling, the valuation
process has been one of the most important factors in the
economy of the country (Reite, 2023). However, accurate
real estate valuation is time-consuming and requires ex-
pert knowledge (Glumac & Des Rosiers, 2020). As a result,
automated solutions that enable quick and accurate real
estate estimation are beneficial to real estate stakeholders

(Jafary et al., 2024a). Since inaccurate valuations can have
a substantial negative impact on a variety of stakeholders,
including governments, policymakers, investors, real estate
developers, banks, insurance agencies, and consumers, it is
imperative that the valuers accurately estimate the market
value (Swietek, 2024). Further, since most clients want to
pay less for valuation services, the valuation should rapidly
embrace automation to offer affordable services (Trojanek
et al., 2024). Key aspects of real estate valuation, like du-
rability, immovability, and a strong reliance on location
and property attributes, inherently make valuations more
difficult (C. L. Lee et al., 2024). Furthermore, economic
characteristics, heterogeneity, and stakeholder behav-
iors are among the other significant aspects that might
impact real estate values (Despotovic et al.,, 2023). Thus,
while working with a large number of properties with vari-
ous features, valuation professionals are unable to handle
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such volumes of data and considerations accurately and
efficiently (H. Lee et al., 2024). Hence, to address such is-
sues, smart, trustworthy, and efficient automated valua-
tion models (AVMs) should be used (Kramer et al, 2023;
Matysiak, 2023).

AVMs have generated a buzz in real estate because
they can be used for several purposes. It is found that
AVMs have higher precision than traditional appraisal
methods, particularly for commercial real estate (Renigier-
Bitozor et al., 2019). Glumac and Des Rosiers (2020) ex-
emplified a range of applications deemed most critical
for AVMs, including iBuyer platforms, mortgage financing,
and mortgage-backed securities as well as property tax
assessment. Other applications may include land readjust-
ment, portfolio risk assessment, real estate investment,
insurance risk assessment, lending risk evaluation, and
negotiation margin (Renigier-Bitozor et al.,, 2022). Market-
ing real estate, in addition, the intricate process of valuing
real estate requires the consideration of numerous value-
related criteria that vary by type, origin degree of impact,
and unit measurement (Su et al., 2021). In this context,
AVMs presume that the value of a property is predicted
by various independent factors and estimate the value
as an outcome variable in parametric or non-parametric
regression models over different dimensions of value
(Renigier-Bitozor et al., 2022). Apart from these essential
features, some researchers further leverage artificial intel-
ligence (Al), computer vision, and deep learning to extract
certain visual characteristics from image data, such as in-
terior, external, and remote sensing images, to improve
the AVMs' predictive capabilities (Baur et al., 2023; Wan &
Lindenthal, 2023). Although contemporary valuation tech-
niques have been shown to reduce uncertainty in the real
estate valuation field, their actual application has lagged
behind expectations, and one of the main reasons may be
the inability to obtain reliable and accurate datasets (Ba-
tista & Marques, 2021). Besides, AVMs require clear, struc-
tured, precise, and classified data about different property
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features (Yalpir et al,, 2021). In addition, unbiased, objec-
tive, systematic assessments of real estate have always
been essential (Oliveira et al., 2021). The need for a fair
market value appraisal is urgent now because banks need
to know the value of a property before approving a loan
and the government needs to know the value to calculate
property taxes accordingly (Droj et al.,, 2024).

AVMs are currently in high demand in the real estate
market because they can deliver property values faster,
better, and cheaper (Matysiak, 2023). Also, the deep in-
volvement of big data and technology in the real estate
sector has boosted the development of AVMs into becom-
ing an important tool for property complementary (Des-
potovic et al.,, 2023). A summary of earlier literature review
research regarding the application of AVMs in real estate
contexts can be found in Table 1. Therefore, this paper
aims to review the strategic use of AVMs for real estate
valuation, shed light on their shortfalls and limitations in
practice, and explore their potential impact and advan-
tages they present to the industry stakeholders based on
the following research questions (RQs):

RQ1. In what ways have AVMs influenced strategic prac-
tices in the real estate sector?

This research question investigates how AVMs have a
revolutionary impact on strategic decision-making in the
real estate industry.

RQ2. What are the main AVMs opportunities and chal-
lenges in the real estate sector?

Given the strategic role of AVMs identified in RQ1, this
research question addresses the opportunities and chal-
lenges that AVMs bring, which are crucial in comprehend-
ing the practical adoption and success of AVMs in the real
estate industry.

To this end, a systematic review of the literature was
carried out with an emphasis on the strategic applications
for real estate valuation to contribute to research on the
development of modern AVMs. The structure of the re-
maining paper is described herein. Section 2 describes the

Table 1. Main literature review studies on automated valuation models and real estate

Author(s) Keywords

Number of

. Focus
articles

Tekouabou et al. (2024)
systematic survey; urban real estate;
prediction

Wei et al. (2022)
price model; valuation method

Bilge and Yaman (2021) Integrated project delivery;
building information modeling;
project management; information
management; project lifecycle;

real estate development lifecycle

D. Wang and Li (2019)  Mass appraisal; artificial intelligence;
real-estate; geo-information systems;

mixed models

Our study Systematic literature review;
automated valuation models;

real estate

Artificial intelligence; machine learning;

Real estate appraisal; big data; hedonic

70 A systematic review of machine learning-based
artificial intelligence in urban real estate prediction

124 Reviews literature on hedonic price model-based
real estate appraisal in the era of big data

45 Review of literature on information management
roles in real estate development lifecycle

104 Review of literature on mass appraisal models of
real estate
97 A systematic review of the strategic applications of

automated valuation models in the real estate
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methodology adopted for the systematic literature review,
explaining the research questions, scope, database, and
criteria for the search and selection of the final pool of
papers. Next, Section 3 delves deeper into the content
analysis outcomes, presenting the significant findings from
influential scholarly articles. Building upon this, Section 4
encompasses an extensive discussion along with future
research perspectives, and the main conclusions of the
review are presented in Section 5.

2. Methodology

The study methodology used to investigate the literature
on AVMs and real estate, as well as the interactions be-
tween both of these topics, was a systematic literature
review (SLR). An SLR is a significant research procedure
that goes beyond a simple review of prior studies and em-
ploys a pre-planned research strategy. The purpose of this
kind of review is to address particular research questions,
expand upon prior research, choose and assess contribu-
tions, analyze and synthesize data, and present evidence
in a way that enables the researcher to make their own
decisions regarding what is known and unknown (Denyer
& Tranfield, 2009; Malek & Desai, 2020). Compiling the
findings from various studies on a particular subject leads
to a deeper level of conceptual or theoretical growth and
a better grasp of the subject than would be possible with
a single investigation (Thomé et al,, 2016).

The present study reported the information of qual-
ity and relevance for the chosen publication by using
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. To move away from
the subjective processes that produce biased research,
the PRISMA group developed these standards in 2009 to
report methodically and statistically to ensure complete
transparency (Liberati et al., 2009). Finding a relevant jour-
nal article about AVMs in the real estate industry is the first
step, which prompts a topic-based search for SLR in two
licensed databases (Scopus + WoS). According to several
researchers, these are the most extensive relevant data-
bases for our research issue (Kipper et al., 2020; Vieira &
Gomes, 2009).

Using the query string in the advanced search, the da-
tabases have revealed over 652 available articles. During
the penetrating keywords phase, the keywords and queries
string information method was employed to locate related
material. The query string search for the Scopus database
consists of TITLE-ABS-KEY (“automated valuation models”
OR “automated property appraisal”) AND “real estate”
OR "property” OR “dwelling” OR "house” OR "housing”).
Meanwhile, the WoS query string search is TITLE-ABS-KEY
“automated valuation models” OR “automated property
appraisal” AND “real estate” OR “property” OR "dwelling”
OR "house” OR “housing”). The second step involves going
through the listed literature and selecting the appropriate
articles related to the study’s topic.

The third step consists of the eligibility and exclusion
process. The authors have determined a number of eligi-
bility and exclusion criteria (All peer-reviewed journal ar-
ticles published in the English language between January
2000 and July 2024 are among the inclusion criteria that
are applied. Similarly, only articles that directly addressed
the strategic use of AVMs in the real estate industry were
taken into account. Under the exclusion criteria, editori-
als, PhD and master's theses, book chapters, conference
papers, and proceedings were excluded. Moreover, pub-
lications that were accessible before the year 2000 were
disregarded to allow space for the analysis of more current
research on the selected topic. Lastly, publications that the
authors were unable to access were also excluded). Subse-
quently, the publications were examined comprehensively
to verify their alignment with the research goal. Following
this last evaluation, 97 papers were remained. The fourth
phase of data analysis and synthesis involved classifying
the selected articles according to their title, author, year of
publication, kind of publishing, type of research, and theme
of approach. The results were categorized to provide a
clearer picture of the previous research works in this field.
An overview of the strategic applications of AVMs in real
estate was provided in the fifth phase through discussions
regarding the content analysis and the research'’s results.

Following the search process, 97 peer-reviewed scien-
tific articles were found to be the primary sources discuss-
ing or concentrating on the strategic applications of AVMs
in the real estate industry.

= Year-wise publications: The publication window was

unrestricted and extended until July 2024 with a total
of 9 articles. Between 2020 and 2023, there was a
notable increase in the number of publications (total
36 articles). Researchers’ interest in the contemporary
and highly significant construct of automated valua-
tion, its consequent innovations, and their strategic
implications is evident from the increasing trend in
the number of publications.

= Journal-wise publications: The research is broadly
dispersed throughout numerous journals. Academic
papers have covered AVMs and real estate in great
detail. There is decentralization across thematic ar-
eas — engineering, urban studies, technological and
social change, operations management, and strategy.
Concerning the numbers, leading journals included
the Journal of Property Investment and Finance,
Journal of Property Research, Journal of Real Estate
Finance and Economics (n = 5 each), and Journal of
Property Tax Assessment and Administration, and
Sustainability (n = 4 each), followed by Property Man-
agement (n = 3).

Contributions by Country: This section covers the
contribution of different countries to the literature
on real estate and AVMs. Aside from China, devel-
oped countries in America, Europe, and Asia account
for the majority of publications. The analysis indi-
cates the topmost productive countries. With 13 pub-
lications — 13.4% of the pool of articles—China is the
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most productive country. Poland, the USA, Australia,
and Italy produced 8.2%, 7.2%, 6.2%, and 6.1% of the
total literature, respectively. The main factor contrib-
uting to higher productivity in countries like China is
the easily accessible and well-documented data. The
availability and dependability of property transaction
data are major issues in the majority of developing
countries, which limits the scope of AVMs research.

= Research method: We examined the trend of differ-
ent research methods used to investigate the strategic
applications of AVMs for the real estate sector, taking
into account the importance of the research method-
ologies utilized in the articles. It is evident from our
findings that mixed studies (n = 25) make up the
majority of the literature, followed by empirical/case
studies (n = 19), survey (n = 17), modeling (n = 15),
literature reviews including conceptual papers (n = 12)
and experimentations (n = 6) and simulation articles
(n = 3). The results indicate that both qualitative and
quantitative academic views have drawn attention to
the current study issue. The case studies included an
overall validation of the theoretical principles coupled
with practical applications, while the conceptual and
review papers explained how AVMs may affect various
real estate markets. Prototypes, simulation techniques,
and testing are nevertheless necessary to evaluate de-
sign issues and suggest feasible solutions.

3. Data analysis and findings

Following a comprehensive review of 97 carefully selected
papers, we conducted a content-based analysis of the lit-
erature. To make informed decisions, content analysis aims
to organize and evaluate the information acquired (Gaur
& Kumar, 2018). The topics and keywords found in each
pertinent article were identified using a content analysis
of the articles. To aid in the discussion that follows, the
primary real estate sub-sectors, AVM approaches, and stra-
tegic applications of AVMs in the real estate industry are
defined in the following subsections.

3.1. AVMs approaches

In terms of AVM approaches, the majority of articles have
taken a broad perspective. More than one approach was
discussed in some papers, which resulted in 136 approach
references from 97 papers. During the analysis, we found
that not all AYM approaches have received the same
amount of attention in the literature. The most singly ad-
dressed AVM approaches were hedonic pricing models
(HPMs), machine learning (ML) models, artificial neural
networks (ANN), and hybrid models (HM). Some of the
approaches are at more advanced stages of maturity (e.g.,
HPM, ML, and ANN) in research and real estate property
applications, while others such as genetic algorithm (GA)
(Cardone et al.,, 2024) are still in the early stages of de-
velopment. Remarkably, although regression analysis (RA)
applications are only starting to be implemented in real

estate property (Forys, 2022), RA itself has already attract-
ed considerable academic attention.

Automated valuation models may produce a report in
a matter of seconds and utilize a variety of data sources,
including location, property age, and condition (Kramer
et al.,, 2023). AVMs are practical for real estate buyers, as
they reduce the need for prospective buyers to personally
check every property on the market (Jafary et al.,, 2024a).
The primary AVMs approaches that are intended to give
an accurate picture of AVM performance are covered in
the following subsections.

3.1.1. Hedonic pricing models

The unique features of the housing market have led to the
widespread application of hedonic pricing in real estate
assessment research. This approach evaluates real estate
pricing by considering the core attributes of the asset
(Zaki et al., 2022). The hedonic approach would assert the
wisdom of real estate as an asset that can be consider-
ably conformed by many in terms of location, number of
rooms, or living area (Potrawa & Tetereva, 2022). Prop-
erty attributes in this sense are often grouped according
to their hedonic characteristics. Grébel and Thomschke
(2018) characterized the three fundamental groups: loca-
tional group referring to real estate attributes like view
type, distance to central business district (CBD), structural
attributes delineating the housing space, such as number
of bedrooms, or building age; and neighborhood features
as characterizing a real estate.

Until recently, the hedonic pricing model (HPM) has
been widely used to estimate the market value of real
estate utilizing multiple regression analysis (Rey-Blanco
et al., 2024; Zaki et al., 2022). The model presupposes that
real estate is a differentiated commodity with various char-
acteristics defining utility (Potrawa & Tetereva, 2022). In
other words, the buyer of a property is buying not this or
that characteristic of the property, but rather a set of them
that can be realized in specific value to utilities. Multi-fam-
ily residences are different in that parking issues will drive
up the price of the actual property (Valdez Gomez de la
Torre & Chen, 2024). This can be attributed to a generic in-
stance of the model, criticized in some literature for over-
simplifying the nonlinearity or complexity of the real world
(Rey-Blanco et al., 2024; R. Wang & Rasouli, 2022). Follow-
ing Schirripa Spagnolo et al. (2024), the functional form of
the standard HPM is informed by robust priors on housing
and household preferences. The model assumes that every
attribute is continuous and discrete which means perfect
competition, market equilibrium, discrete preference, and
a union of the market.

3.1.2. Machine learning models

Machine learning (ML) is changing the real estate valua-
tion sector. ML is a state-of-the-art artificial intelligence
technique that learns from the provided input data being
used to give the right predictions (Potrawa & Tetereva,
2022). Moreover, ML can be more disruptive in terms of



changing existing valuation methodologies (Zaki et al.,
2022). More and more are leveraging these technical ad-
vancements in their work, which is clear, especially with the
increase of papers around the topic: The body of litera-
ture on utilizing Machine Learning models for real estate
valuation is rapidly expanding. Several studies show that
ML-based AVMs outperform human pattern recognition-
based models (Steurer et al., 2021; Su et al,, 2021). In ad-
dition, in real estate forecasting, ML techniques such as
decision trees, random forests, and gradient boosting are
becoming more popular (Doumpos et al., 2021; Sing et al.,
2022). It also constructs an advanced model that allows
accessing large complex data sets, and inferring patterns
to forecast more accurately (Potrawa & Tetereva, 2022).
However, these methods can capture non-linear patterns
but require extensive data preprocessing and parameter
tuning to avoid overfitting (Baur et al., 2023).

3.1.3. Artificial neural networks

The artificial neural network (ANN) is one of the stream
methods commonly employed for appraisal purposes (Ka-
mara et al., 2020). The ANN computational model can ac-
cept much more variation than HPM can, given the fact
that it does not rely on linear bonds (Forys, 2022). After
this, the ANNs, using a complex system of artificial neu-
rons, can predict house prices since they know how each
real estate-related input variable relates to its correspond-
ing output (Horvath et al., 2021). There are several stud-
ies to test the superiority of HPM and ANN which have
been done in real estate appraisal. In general, ANN has
reportedly delivered MAE of 5-10% for property valua-
tion methods, however, the average HPM is higher and
typically ranges from 10 to 15% (Abidoye & Chan, 2017,
2018). However, there are no specific numbers on how
many samples to use when valuing real estate with ANNs
can be effective and if this is a universal principle (Hoxha,
2023). The primary advantage of using ANNs is that they
can care for uncertainty input into the prediction model,
provide gain in terms of accuracy, and are time-saving
(Forys, 2022). ANNs operate as black box apparatuses
meaning, the process of how the output values were gen-
erated is not explicated (Yasnitsky et al., 2021). Because of
this lack of transparency, ANNs are difficult to utilize in
certain scenarios, such as expropriation and property taxa-
tion, where the assessments may be contested and require
a legal defense (Rampini & Re Cecconi, 2021).

3.1.4. Hybrid models

The goal of the hybrid model is to reduce counterargu-
ments. This paradigm is described as a system that com-
bines elements of both new and old components built
in an agile manner, creating a synergistic whole (Kamara
et al., 2020). In this particular domain, hybrid refers to the
interchangeable use of Combining human intervention
(e.g., field inspection and situations where physical in-
spection is required to obtain initial property features, the
analysis of results, and final decisions) with computer use
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(e.g., calculation processes); manual (e.g., for coding vari-
ables and quality control programs); automated solutions
(e.g., for assessing the significance of features, comparable
properties selection); and classical learning (e.g., regres-
sion, classification, association, clustering, generalizations)
with deep learning and neural nets within ML approaches
(e.g., recurrent neural networks, convolutional neural net-
works, generative adversarial networks) (Nor & Raheem,
2024; Ozdgir Akyiz et al., 2023). These hybrid techniques
can improve the accuracy and dependability of valuation
decisions by incorporating domain experience and expert
knowledge into ML-driven valuation models, especially in
specialized or complicated real estate markets (El Jaouhari
et al,, 2023; X. Zhang et al., 2024).

3.1.5. Geospatial models

The geographical components of real estate prediction are
examined using geospatial analysis models (Aydinoglu &
Sisman, 2024). Spatial statistics and geographic informa-
tion systems (GIS) are useful tools for modeling real estate
trends based on proximity and location (Mete & Yomrali-
oglu, 2023). Although they might need unique data, these
techniques are crucial for studying location-specific charac-
teristics (Xia et al., 2022). The standard hedonic price regres-
sion model is not able to effectively address these spatial is-
sues given the substantial spatial autocorrelation and spatial
variability of housing price data (Schirripa Spagnolo et al.,
2024). Thus, two spatial modeling paradigms have been
developed as a result of researchers’ improvement of the
model through the consideration of spatiality. First, several
researchers have combined traditional hedonic price regres-
sion with spatial econometrics models (Oust et al., 2020;
R. Wang & Rasouli, 2022). For instance, Y. Wang et al. (2017)
found that the spatial lag and spatial error model produced
better accuracy than the ordinary least squares (OLS) re-
gression model when examining Beijing, China, home prices.
Others have mostly focused on how spatial variability af-
fects housing costs. For example, Cao et al. (2019) exam-
ined the cost of public housing in Singapore using big data
from smart cards and discovered that the geographically
weighted regression (GWR) model performed significantly
better than classic linear regression. Second, some studies
estimate housing prices using spatial interpolation in addi-
tion to spatial econometric models (Dambon et al., 2021;
Zhou et al., 2020). The primary benefit of this approach is
its ability to retrieve the price surface of the entire region
using a small number of sampling points (Aydinoglu & Sis-
man, 2024). Further, geospatial modeling has significantly
increased accuracy when compared to numerous linear re-
gression models (Saldana-Perez et al., 2024).

3.1.6. Regression analysis

Through the use of regression analysis, a set of data can
be examined to estimate a potential functional relation-
ship between an independent and dependent variable
(Forys, 2022). Besides, "Multiple” regression methods are
characterized by the dependent variable being a function
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of multiple factors in general (Liu, 2022). Precisely such sys-
tems need to be used for the study of intricate economic
systems such as the real estate market (N. Chen, 2022).
Much like in regression analysis, the appraiser defines the
independent factors that impact the value in regression
analysis and then chooses the conditional attribute in the
same manner (Carbonara et al.,, 2021). In the last stage, the
appraiser examines the connections between conditional
and decisional features (Liu, 2022). Furthermore, since they
are comprehensible and capable of handling numerous
predictor variables, both linear and non-linear regression
models are often employed in real estate forecasting (Pai
& Wang, 2020). However, if not properly adjusted, they
may overfit and fail to adequately represent non-linear
connections (Steurer et al., 2021).

3.1.7. Income and cost approach

The income approach states that the capitalized value of
the income that a piece of income-producing real estate
generates both now and in the future, matches the piece’s
market value (Glumac & Des Rosiers, 2020). The appraiser
assesses the amount, quality, direction, and duration of
this income before converting it into an expression of
present value, or market value, using an acceptable capi-
talization rate (Su et al,, 2021). Either the Discounted Cash
Flow (DCF) method or the direct capitalization method is
used to estimate the value of the property under investi-
gation, depending on its kind and complexity (Frodsham,
2024). The DCF method makes sense theoretically and is
especially suitable for assets with many income streams
that are not often traded (like hotels and shopping malls)
(Cirjevskis, 2021). Furthermore, the cost approach is used
to determine a property’'s value by adding the land value
and the depreciated reconstruction cost (DRC) (Arcuri
et al,, 2020). According to the cost approach, a real es-
tate asset’s market value is equal to the land purchase
price plus building costs, minus depreciation (Leskinen
et al,, 2020). Further, the cost approach is mostly applied
to single-use, non-income-producing real estate proper-
ties (such as schools and churches) and certain industrial
buildings that are rarely sold on the market for property
insurance purposes (Su et al., 2021).

3.1.8. Market approach

The market approach consists of determining the prop-
erty's value by contrasting the property under assessment
with similar properties for which transaction prices or sales
are available (Tajani et al., 2019). Its accuracy and applica-
tion are largely dependent on the level of development
and local circumstances of the real estate market, with the
valuers’ main duty being application and interpretation
(Ghosn et al., 2024). However, there is a wealth of literature
regarding challenges associated with valuation, especially
when applying the market approach. Information asymme-
try (Li et al., 2019), valuation variances (Arcuri et al., 2020),
uncertainty in valuation (Despotovic et al.,, 2023), and ac-
curacy of valuation (H. Lee et al., 2024) are only a few of the
challenges covered by these studies. As a result, in reality,

practitioners alter this fundamental model based on the
kind of property being valued, variations in the amount of
available market data, technological developments, raised
client awareness, requests for greater accuracy in the as-
sessed values, and generally altered real estate market dy-
namics (Ghosn et al., 2024; Tajani et al., 2019).

3.2. Integrating AVMs in real estate: Strategic
applications (RQ1)

The number of published articles in this research area led
to the identification of eight separate real estate subsec-
tors. With 24% of the articles, real estate development was
identified as the primary real estate sub-sector. The real
estate investment subsector contained 19% of the docu-
ments, followed by land administration (16%). Leasing
and renting, Property transactions, and real estate busi-
ness only contributed 9%, 7%, and 5% of the papers, re-
spectively. Lastly, real estate administration and real estate
maintenance received less attention.

Two more “segments” were found in light of the exist-
ence of several publications about the global real estate
market and the investigation of mixed intended uses in the
same study. It should be noted that the studies that con-
currently examined the effects of AVMs on two or more
real estate subsectors were included in the “mixed uses”
group. Instead of focusing on a particular intended purpose,
the “global real estate market” segment is meant to gather
research that examines the dynamics and trends of global
real estate indices to identify the broader impact of AVMs.

3.2.1. Real estate development

The goal of real estate development is to use investments
to raise the value of a single property or an area within
a property (Baur et al., 2023). A plot of land within a real
estate, a building or its components within a plot, or a
land or water region that forms raw land for real estate
can all be the object of real estate development (Jafary
et al., 2024b). Development of real estate can either con-
centrate on the portion of land that is still undergoing
planning or on already existing real estate and its compo-
nents (Reite, 2023). Furthermore, AVMs—particularly those
that use HPM-evaluate property values by considering
both locational and intrinsic qualities, offering a thorough
breakdown of value drivers (Abidoye & Chan, 2018). Simi-
larly, ML models, especially neural networks, are excellent
at analyzing big data sets to identify intricate patterns and
make remarkably accurate predictions about real estate
prices while dynamically responding to shifting market
conditions (Pai & Wang, 2020). Furthermore, regression
analysis is still fundamental since it uses statistical mode-
ling to quantify the correlations between values and prop-
erty attributes (Liu, 2022).

3.2.2. Real estate investment

Investing capital in real estate or its components to gener-
ate profit or other advantages is referred to as real estate
investment (Swietek, 2024). According to Saldana-Perez



et al. (2024), the most recent ML models offer precise cost
estimation through data exchange formats, assess risk,
growth, and depreciation rates in real estate investments,
and give the owner clear, graphical, and economically
significant information. Since ML models are parametric
and smart, Fazeli et al. (2020) proposed a semi-automated
BIM-based cost estimation approach that enables practi-
tioners to estimate the cost of projects. Further, real estate
depreciation was calculated using HPM by R. Wang and
Rasouli (2022), providing developers and real estate man-
agers with an effective tool for decision assistance. Further,
Lisi (2019) integrated a market approach, multiple regres-
sion analysis, and the implicit prices of housing to evaluate
environmental impacts during the early stages of design
and provide building envelope alternatives for decision-
making throughout the building lifecycle.

3.2.3. Land administration

Information regarding the ownership, value, and usage of
land and its related resources are recorded and dissemi-
nated through the process of land administration (C. L. Lee
et al,, 2024). Several research concentrating on land ad-
ministration and taxation highlight the new opportunities
for real estate valuation making use of the advantages of
machine learning models, particularly by applying and/or
expanding the land administration domain model (LADM),
which is an international standard for land administration
(Atazadeh et al., 2021; Indrajit et al., 2020). According to
Rey-Blanco et al. (2024), HPMs offer a comprehensive ex-
amination of property values through the dissection of in-
trinsic features and locational qualities, facilitating fair land
assessment and efficient property taxation. Similarly, hybrid
models combine sophisticated algorithms and conven-
tional valuation methodologies to provide comprehensive
land valuation frameworks by fusing the predictive power
of contemporary technologies with the interpretability of
proven methods (Kamara et al.,, 2020). Likewise, regression
analysis measures the connections between values and
land attributes, offering factual information for determin-
ing land values and formulating policies (N. Chen, 2022).

3.2.4. Leasing and renting

The transfer of the right to use real estate or any portion
of it in exchange for money is known as leasing (Y. Zhang
et al., 2020). This includes land leasing, apartment leasing,
and lease-purchase. In a similar vein, renting involves pay-
ing for the privilege of using real estate (Tanrivermis, 2020).
The fourth-largest literature category was devoted to stud-
ies on leasing and renting, which mostly contained solutions
intended to alleviate existing leasing problems, like interme-
diary dependencies, inefficiencies, and trust issues (J. Chen
et al, 2022; Rosenthal et al., 2022). Further, the leasing pro-
cess is frequently manual, labor-intensive, and paper-based
(Y. Zhang et al., 2020), which adds to the industry’'s non-
transparency, high costs, information asymmetry, and fraud.

Through the dissection of intrinsic qualities and lo-
cational elements, AVMs-enabled HPMs could assess the
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worth of properties and help landlords and renters negoti-
ate for reasonable rental rates that are in line with mar-
ket dynamics and property details (Potrawa & Tetereva,
2022). Furthermore, geospatial models improve market
segmentation and strategic property positioning for rent-
al investments by utilizing spatial data to evaluate rental
values based on neighborhood dynamics and proximity
to facilities (Aydinoglu & Sisman, 2024). Further, landlords
can set competitive rents and maximize property man-
agement techniques with the help of regression analysis,
which quantifies the links between rental property qualities
and market rates (Carbonara et al.,, 2021).

3.2.5. Property transactions

The purchase and transfer of proprietary rights to real
estate or its components is known as a property transac-
tion (Evangelista et al., 2020). Actions about the purchase
and sale of real estate, such as real estate exchanges, pur-
chases, sales, and valuations, are included in the category
of property transactions (Jiao & Xu, 2022). AVMs could
primarily assist in resolving the problem of intermediary-
dependent, manual, paper-based, expensive, and time-
consuming property transaction processes (Glumac & Des
Rosiers, 2020). Furthermore, by breaking down property
values into intrinsic qualities and locational aspects, HPMs
may offer a thorough analysis that supports reasonable
pricing and negotiation tactics (Zaki et al., 2022). Simi-
larly, ANNs use massive datasets to forecast real estate
values based on past performance and present market
dynamics, providing critical information for pricing com-
petitiveness and investment choices (Horvath et al,, 2021).
Further, the cost approach assesses property value based
on replacement or reproduction costs, directing decisions
on property renovations and asset assessment (Glumac &
Des Rosiers, 2020), whereas the income approach assesses
property worth based on income-generating possibilities,
which is crucial for evaluating investments in commercial
real estate (Su et al.,, 2021).

3.2.6. Real estate business

The activities with financial goals connected to the owner-
ship, use, and production of real estate or the provision
of services to customers within it are collectively referred
to as real estate business (Matysiak, 2023). Establishing
services that create value addition for real estate users,
and consequently, owners and investors, throughout the
real estate lifecycle, is the fundamental concept of the
real estate business (Kramer et al., 2023). AVMs combin-
ing several approaches — like cost, income, and market
approach — provide complete valuations in the real estate
business helping guide strategic business decisions (Tajani
et al,, 2019). These approaches facilitate pricing strategies,
risk management, competitive positioning, and market
analysis, which promotes operational excellence and busi-
ness success (Glumac & Des Rosiers, 2020). Further, Ka-
mara et al. (2020) proposed a novel hybrid neural network
model to generate property values instantaneously.



International Journal of Strategic Property Management, 2024, 28(5), 286-301

3.2.7. Real estate administration

Real estate administration includes the management of real
estate-related finances, operations, human resources, and
information services, as well as the administration of real
estate-related legal matters (Renigier-Bitozor et al,, 2022).
More specifically, real estate administration can be defined as
the management of the complete real estate company and
building management (Wan & Lindenthal, 2023). As per Rey-
Blanco et al. (2024), HPMs break down property attributes to
determine how each one contributes to market value, taking
into account the complex preferences of both buyers and
sellers. Meanwhile, ML models, which are distinguished by
their capacity for adaptive learning, enhance valuation accu-
racy by combining large datasets and spotting complex pat-
terns those conventional methods might miss (Forys, 2022).
Further, Saldana-Perez et al. (2024) argued that geospatial
models might use spatial data to contextualize valuations in
space and capture localized market dynamics.

3.2.8. Real estate maintenance

The service of keeping real estate in the intended state and
with the desired condition, value, and attributes is known as
real estate maintenance (Batista & Marques, 2021). Energy

management, facility services, technical services, cleaning
services, trash management, and management of outdoor
areas are all included in real estate maintenance (Yalpir et al.,
2021). Rey-Blanco et al. (2024) assessed market prices and
examined the features of the properties using HPM, which
helped with portfolio management and property tax assess-
ments. Moreover, Ogunfowora and Najjaran (2023) devel-
oped an ML system to improve maintenance scheduling by
estimating the life of equipment and allocating resources as
efficiently as possible using past data. In addition, Aungku-
lanon et al. (2024) employed a hybrid approach to estimate
maintenance requirements and lower operating expenses by
fusing real-time sensor data with predictive analytics. Simi-
larly, Cheng et al. (2020) developed a framework based on
BIM and IoT technologies for property maintenance man-
agement to compare the costs of property maintenance
to those of comparable assets, helping to guide decisions
about maintenance and redevelopment expenditures.

Furthermore, we summarize the strategic applications
of AVM approaches in different real estate subsectors from
the perspective of three fundamental pillars, such as tech-
nology, social, and environment, in Table 2, which includes
knowledge from our extensive descriptive and content
analysis of academic publications.

Table 2. Strategic applications of AVM approaches in different real estate subsector

AVM approach

Real estate  Real estate Land admin-  Leasing & Property Real estate :g;liﬁisstfr: Real estate
Real estate development investment istration renting transactions  business tion maintenance
subsector
Hedonic pricing  Property and Compara- Land valu-  Rental pric-  Estimating  Pricing tac- Regulation  Forecasting
models Land valua-  tive pricing  ation for ing is based  transaction tics are de- compliance maintenance
tion based analysis of ~ taxation and on property  prices via termined by and real costs by fea-
on amenities, property public policy features feature- market dy-  estate tax ture-based
location, and features for determina- based com- namics and  assessments comparisons
market con-  investment  tion parisons consumer
ditions purposes preferences
Machine learning Predictive Market Automated  Forecasting  Precise and  Predictive Predictive Predictive
models models for  trend analy- assessment changes in dynamic modeling analytics for maintenance
risk assess-  sis and port- for urban rental prices estimation  and scenario optimized plans are
ment and folio optimi- planning using past of prop- analysis for  property built on in-
development zation and zoning data erty values  business manage- sights from
profitability in rap- intelligence  ment and machine
idly evolving increased learning and
market- operational historical
places effectiveness data
Artificial neural  Assessing Risk re- Automated  Nonlinear Forecasting Demand Automated  Al-based
networks complex duction border ap-  pricing fore- transac- forecasting  property property
non-linear through the praisal and  casting for tion prices  and sophis- manage- degrada-
market examination land parcel intricate leas- in different ticated mar- ment using tion and
factors of market identifica- ing situations market sce- ket segmen- forecasts maintenance
to identify emotions tion narios tation for of several requirement
development and invest- real estate  variables for predictions
prospects ing trends companies  trends
Hybrid models Combining  Combining  Thorough Dynamic Strong Integrated ~ Coordinated Hybrid
several AYM  market and  valuation for pricing mod- transaction  valuation administra-  model-based
approaches  economic infrastruc-  els combin-  pricing us-  models for  tive deci- maintenance
for develop- data to en- ture devel- ing machine ing a variety improved sion-making cost fore-
ment plan-  able sound opment and learning, of assess- decision- and proper- casting and
ning and investment  land regis-  ANN, and ment tech-  making ty valuation optimization
accurate decision- tration hedonic niques systems
valuation making methods
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End of Table 2

AVM approach

Real estate

Real estate  Real estate Land admin-  Leasing & Property Real estate administra- Real estate
Real estate development investment istration renting transactions  business tion maintenance
subsector
Geospatial Land use- Investment  Geographic  Spatial analy- Estimating  Location- Effective Geographical
models optimized tactics fo- information  sis of pricing transaction based stra- property forecasting
valuation cusing on systems dynamics prices with  tegic plan-  manage- for envi-
based on geography-  (GIS) for and rental the use of  ning and ment and ronmental
geographic  based asset planning demand geographic  business land use factor-based
and loca- valuation and land data intelligence  planning maintenance
tional con- registration using GIS planning
siderations
Regression Linear re- Forecasting Determi- Regression Transaction  Regression  Regression  Modeling
analysis gression for  investment  nation of models to pricing fore- analysis for model- maintenance
expenses performance property forecast casts de- financial based ad- costs using
and revenue and analyz- value for tax rental prices rived from  forecasting ministrative historical at-
estimation in ing market  assessment based on regression  and valua-  assessments tributes and
development trends and land- property at- analysis of  tion and report-  trends
projects use policy tributes past data ing
Market approach Pricing new  Benchmark- Market Rental prop- Assessment Market-driv- Reviewing Evaluating
develop- ing real value evalu- erty compari- derived en pricing and evaluat- maintenance
ments estate in- ation for son within from analo- tactics for ing market- expenses via
through vestments property the same gous real corporate based market com-
compara- against mar- parcels in market estate trans- activities valuations parisons
tive market ket compa- public and actions through ad-
analysis rables private ministrative
transactions processes
Income & cost Project vi- Analyzing Assessment  Valuation Transaction  Strategies Evaluations  Analyzing
approach ability analy- capitaliza-  of land use  of rental pricing de-  for income- of adminis- maintenance
sis based on tion rates considering income for  termination based real  trative ex- costs in light
development and revenue develop- rental prop- based on estate penses and  of the cost
expenses and through ment ex- erties income- operations  strategies structure and
anticipated real estate  penses and generating  valuation for generat- prospective
revenue investment  prospective potential ing income  revenue of
appraisal profits in the property
the future

3.3. Opportunities and challenges (RQ2)

Navigating the real estate industry’'s vast AVM landscape
reveals an array of opportunities and challenges. There is
enormous complexity in the number and types of data
sources that have to be integrated — ranging from mar-
ket reports to real estate listings. Moreover, an advanced
infrastructure is required to manage the heavy data load
in time and quality (Glumac & Des Rosiers, 2020). The
real estate markets also indicate the difficulty of validat-
ing accuracy and so require agile systems that can handle
change faster (C. L. Lee et al., 2024).

Opportunities: The real estate industry can benefit a
lot from AVMs, mainly in terms of enhancing decision-
making skills, improving accuracy and efficiency (D. Wang
& Li, 2019). AVMs can simplify the procedures of property
valuations and consume fewer labor costs and timeframes
than conventional methods to evaluate properties (Bilge &
Yaman, 2021). In addition, AVMs allow dynamic decisions
in the field of real estate investment and portfolio manage-
ment through on-the-fly valuation adjustments because of
market fluctuations (Wei et al., 2022). AVMs have powerful
advanced analytics such as ML and ANNs to improve pre-
diction accuracy — allowing investors to anticipate market

movements, and hedge their risk (Abidoye & Chan, 2018).
By utilizing geospatial data to contextualize valuations
within local market dynamics, these models enhance the
precision of property assessment and strategic planning
(Ghosh & Mukherjee, 2018). Additionally, AVMs also allow
for the optimization of resources and reduction of transac-
tional risks while taking advantage of market opportunities
by automating complex valuation processes (Tekouabou
et al., 2024). This in turn ensures a more firm and effective
real estate industry (Droj et al., 2024).

Challenges: While there are benefits to using AVMs,
there are also many challenges. One of the primary chal-
lenges of AVMs is that because most of them are heavily
data-dependent — drawing information from various data-
bases and sources like property attributes, transaction his-
tories, or market conditions — achieving high-quality and
accessible data becomes an issue to grapple with (Oliveira
et al., 2021). Inconsistent or outdated data may then cause
inaccurate values, which in turn could compromise the ef-
fectiveness of the model (Yalpir et al., 2021). Model Trans-
parency and Complexity: In the last background, model
transparency is also necessary to bear in mind, and due to
their complexity, advanced techniques such as ANNs and
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Table 3. Summary of opportunities and challenges from the selected papers

Groups

Opportunities

Challenges

Technological

Environmental

Improved prediction accuracy using neural networks and

machine learning

Agile decision-making is facilitated by real-time value
updates

Combining several data sources (such as transactional
and geospatial) for a thorough analysis

Time and labor costs are decreased through the
automation of valuation operations.

Using advanced analytics to spot investment
opportunities and market trends

Capacity to effectively manage vast amounts of data

Environmental risk assessment supporting proactive
maintenance and management of real estate

Enhancing evaluation of the effects of environmental

Issues with data availability and quality

Advanced models’ complexity and lack of
transparency

Inability to adjust to quickly evolving data
environments and technological advancements

Data privacy issues and cybersecurity threats

Reliance on substantial datasets that aren’t always
available

Models must be updated and maintained
constantly to guarantee relevancy

Difficulties in accurately incorporating and
updating environmental data

Variability in the local environment influencing the

changes (such as climate change and natural disasters)

on property values

Promoting sustainable growth by making well-informed

decisions

Enhanced distribution of resources for environmental

sustainability

model’s output consistency

Complicated interactions between environmental
factors

Potential for bias in sources of environmental data

Increased accuracy in property value taking into account  Predictive accuracy is impacted by market volatility

the dynamics of the local environment

and other variables (such as changes in the
economy or regulations)

Social Enhanced stakeholder trust through greater transparency Human monitoring is required to handle subjective

in property appraisal

Democratization of real estate appraisal using easily

available AVM instruments

influences in value

The potential of algorithmic bias affecting
valuations’ equity and fairness

Process simplification improving stakeholder engagement Industry experts’ resistance to the changes in

and customer satisfaction

Improved ability to predict and reduce market risks

Assistance in formulating policies with data-driven

perspectives on housing markets

Encouraging more informed investment decisions from

the public and private sectors

ML are difficult to interpret, which complicates the under-
standing of how a decision was made (Forys, 2022). Exter-
nally, they have to face market volatility, and the influences
that come from outside, such as changes in the economy
or regulations, cause the model to fail in predicting the
future creating uncertainty in valuation results (Batista &
Marques, 2021). In addition, human judgment still plays an
important role in the transactions of real estate, as valu-
ations take into account subjective factors while property
inspections have to be done in person, causing problems
for AVMs when they only rely solely on data (Batista &
Marques, 2021). Consequently, taking into account that
progress in the field of models and methods used in AVMs
will occur dynamically due to new data sources, improved
model approaches, and changing regulatory framework,
the readiness of these models to be applied should always
be qualified (Renigier-Bitozor et al., 2022).

standard processes
Ethical issues in using data and making decisions
using algorithms

Automating real estate transactions while
maintaining a requirement for individualized
services

Based on the content analysis of the 97 articles, we
have grouped challenges and opportunities into the
following segments: (1) Environmental, (2) Social, and
(3) Technological (see Table 3).

4. Discussion

Global real estate markets are developing quickly both as
an asset class for investors and as a means of facilitating
human interaction. As a result, the accuracy of their value is
becoming a more important indicator of their performance
and appeal to businesses, governments, and communities
(Swietek, 2024). Policymakers are facing mounting pressure
to devise tactics and implement novel regulatory structures
that enhance the efficiency of the real estate market, there-
by enabling the sector to rival other asset classes, in re-
sponse to the changing demands of investors, enterprises,
and consumers (Jafary et al,, 2024a; Reite, 2023).



To this end, the discussion considers possible areas for
future research and development and considers the strate-
gic implications of including AVMs in real estate valuation
processes. The use of AVMs methods in the evaluation
of real estate carries promise for faster, and more accu-
rate property valuation (Despotovic et., 2023). AYM-driven
valuation techniques may be automated and facilitated
by effective ML models and HPMs for accurate, faster
property valuations (Evangelista et al., 2020; Potrawa &
Tetereva, 2022). These models can capture complex market
dynamics and provide stakeholders with valuable informa-
tion through the use of large datasets and state-of-the-art
computational methods. In addition to this, the integration
of ANNs with real estate appraisal allows stakeholders to
anticipate market behaviors and trends, identify risks, and
be able to make sound investment choices (Abidoye &
Chan, 2017). So AVMs-enabled regression analysis can also
analyze historical data and market indicators from the past
to help give a better estimate of property values/value
trends and potential (N. Chen, 2022). To ensure trust to-
gether with regulatory compliance when using AVM-based
valuation processes methods should be accounted for
(Doumpos et al., 2021). Similarly, the development of ac-
ceptance and use of AVMs in real estate needs to consider
bias, data privacy, and interpretability of AYM methodolo-
gies (Jafary et al., 2024b).

In the realm of strategic applications, it is evident
that an AVM plays a vital role in revolutionizing the real
estate industry such as decision-making, and enhancing
efficiency and accuracy of valuation. Such AVMs provide
geospatial data derived, real-time property valuations, as a
function of machine learning and advanced analytics ren-
dering decision-making to the stakeholders in managing
their portfolios (Steurer et al., 2021). These models have
simplified the evaluation process reducing human errors,
as well as time and cost associated with conventional ap-
proaches (Zaki et al., 2022). "AVMs also allow you to quick-
ly assess market trends and estimate risk, which is a key
driver of proactive property asset management” (Potrawa
& Tetereva, 2022). In addition, AVMs are a comprehensive
and agile method to assess property by combining diverse
data resources through advanced algorithms (Baur et al,
2023). This results in data-driven and strategic practices in
the real estate sector. Efforts should focus on the develop-
ment of user-interpretable interfaces that are specifically
tailored to real estate valuation, to improve interpretability
and accuracy of AVM-driven evaluation models. Alterna-
tively, as demonstrated by Baur et al. (2023), those ap-
proaches, that delve into the construction of hybrid AVM
systems which combine human expertise with ML skills,
offer a way forward for improved valuation insights and
decision support. New insight and possibilities for both
accuracy, efficiency, and transparency of property assess-
ments are provided by the integration of ML-based AVMs
in real estate valuation procedures (Potrawa & Tetereva,
2022). Considering the high demand to access and inter-
pret vast datasets, real estate stakeholders can harness the
transformational capability of AVMs to navigate through
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contemporary property mechanisms and formulate an
ethical, regulatory, and technical solution that can redefine
industry practice in a resilient sustainable future.

4.1. Future research directions

There is a potential in the future to be extremely impor-
tant for the real estate sector due to its direct interest,
among other things, in AVMs and real estate value. AVYM
approaches continue to evolve rapidly and so there are
many research and development opportunities to make
the valuation process better. There is a need for more re-
search on AVMs-driven valuation approaches developed
and implemented. These approaches use more advanced
ML models like deep learning, computer vision, and natu-
ral processing language to automatize and enhance the
procedure of valuation (Potrawa & Tetereva, 2022). Using
massive datasets and advanced computational algorithms,
these models would be able to generate more accurate
and insightful property valuations. In addition to this, an-
other advantage of using AVMs is that it might expand the
predictive strength of real estate valuation. In addition, the
AVM methods can detect patterns and relations which are
more accurately done by analyzing past data and mar-
ket trends to forecast with accuracy which property value
drivers move the market. So, the use of predictive analyt-
ics can help stakeholders mitigate risks and select invest-
ments with more depth (Hoxha, 2023). Future research
can also explore approaches to include data from diverse
sources in AVMs-centric appraisal models. Some of the
data is structured, some are unstructured, such as emo-
tions in social media and satellite images, and property
attributes, transaction histories, etc. An AVM-centric valua-
tion methodology also has the added benefit of providing
richer, more comprehensive evaluations of real property
value by capitalizing on these diverse data sources as well
(Forys, 2022).

The focus of further study works in this field would be
centered on issues relating to ethics and regulation in real
estate valuation and AVMs (Nor & Raheem 2024; Ozogir
Akylz et al., 2023). The concerns of data privacy, bias,
equity, and regulatory compliance need to be addressed
with the increased adoption of AVMs in the valuation pro-
cess. Future research work could develop models and rec-
ommendations to ensure that AVM-assisted policies are
consistent with ethical norms as well as legal regulations.
We further find that exploring hybrid AVM systems, fus-
ing human knowledge with ML models, is an interesting
way for future research. By refining and combining real
estate value knowledge and expert domain experience
into AVMs-driven valuation processes, these hybrid sys-
tems can increase the reliability and accuracy of valuation
outcomes, particularly in more complex or niche property
markets. As more real estate valuation index data become
accessible, future research could replicate the current find-
ings. Furthermore, supplementary qualitative case studies
at the national and international level, for instance, provide
additional specific data about transferred property, such as
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owners and their addresses, purchase prices, land valua-
tions, land use laws, and future modifications to land use
laws. More in-depth information about the circumstances
and structure of successful AVM investments, taking into
account institutional configurations, political environ-
ments, regional contexts, and capability levels, would aid
in the analysis and validation of the paper’s findings.
More interdisciplinary research on the potential appli-
cations of AVMs in the real estate industry is needed. This
research should bridge the gap between the technological
perspective and other relevant perspectives, such as those
related to politics, government, economics, the environ-
ment, organizations, law, education, and behavior. Since
the industry is inherently resistant to change, promot-
ing advancement will probably need an interdisciplinary
strategy. In this case, some real estate market participants
may benefit from the use of design science research tools
and related techniques. Finally, considering the substantial
ecological impact of the real estate industry, new ideas
and approaches to climate change and sustainability need
to be developed immediately.
Based on this study’s findings, we have proposed some
open research questions for future researchers as follows:
= What are the factors and influences that delineate
how these innovative technologies can shape perfor-
mance (driving accuracy), and efficiency in (scoring)
AVMs for real estate transactions?
= What is the relationship between the accuracy of
AVM property valuations and the quality, availability,
and integration of data from various sources?
= How will the broader adoption of AVMs in the real
estate industry affect market patterns such as prop-
erty value trends, market stability, and stakeholder
behavior in the future?
= What does it look like to confirm and have deep-
seated biases in AVM approaches, be scrutinized,
evaluated, and develop mitigation strategies, ensur-
ing unbiased and fair property assessments?
= What are the key drivers of consumer and real es-
tate professional acceptance and use of AVMs, and
how can user-friendly AVM models be constructed
to overcome the adoption barriers?
= How are different hurdles related to regulating and
policymaking for AVMs, specifically about data pri-
vacy, enforcement, and standardization in the real
estate industry?
= What roles do the number and quality of data inputs
(transactional, economic, geospatial) play in deter-
mining how well AVMs predict property prices?
= To what extent do AVMs affect the long-term trust
of stakeholders, and in this case particularly how do
these models impact the cycle of a real estate market,
as well as investors’ strategies?
= What are the main bottlenecks in terms of AVM
adoption and how can they be dealt with given low
user confidence and acceptance?
= In what ways are AVMs most accurate and the least
transparent in the eyes of consumers and real estate
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professionals, and how could they be improved to
ensure better a more reliable product?

= What are the ethical considerations that stem from
employing AVMs, specifically in terms of ensuring
transparency, fairness, and privacy within property
valuations?

= What are the competitive implications for real estate
markets of AVM integration with emerging technolo-
gies, and what are the strategies by which businesses
might respond to remain competitive?

= What implications can the adoption of AVMs have on
property investment behaviors and market specula-
tion (especially for volatile or developing markets) in
real estate over the long run?

4.2. Limitations

As with any research project, there are significant limita-
tions to our study. First, the reading and selection of the
publications may have been biased subjectively. It's pos-
sible that important articles for analysis were left out of
the exclusion criteria used in the literature review tech-
nique as they were determined based on the goals of
the papers. From this perspective, we might have missed
some literature because we chose articles from just two
databases (Scopus and WoS), even though they are both
well-populated. Moreover, the knowledge gained from the
content analysis depends on how we understand the argu-
ments made in the literature review, which could change
in other research projects of a similar kind. Secondly, only
articles and reviews were included in this review, which ul-
timately resulted in a smaller total number of publications
under assessment. Therefore, researchers may choose to
consider more diverse papers in the future. Third, mapping
all the strategic applications of AVMs in the real estate
industry requires more than one qualitative study.

5. Conclusions

The adoption of AVMs in valuation procedures has tre-
mendous promise for influencing the future trajectory of
the real estate industry, which continues to play a crucial
role in promoting economic growth and development.
Therefore, this study aimed to ascertain the state-of-the-
art AVMs being used in the real estate sector as well as
the strategic applications of AVMs promoting data-driven
decision-making in the sector. The results of the system-
atic literature review showed that there has been a rise
in publications recently. A total of 97 pertinent academic
papers that discussed or used AVM techniques for real es-
tate valuation were identified and analyzed. The literature
identified eight primary sub-sectors related to real estate:
land administration, leasing and renting, property trans-
actions, real estate development, real estate investment,
real estate administration, and real estate maintenance.
The conceptual framework developed in this research will
be insightful for researchers and practitioners who want to
further research in this area.



Ultimately, the integration of AVMs and real estate
valuation has the potential to completely transform con-
ventional valuation procedures by providing novel ap-
proaches, resources, and understandings to successfully
negotiate the complexity of the contemporary real estate
market. Stakeholders may leverage the transformative
power of AVMs to unlock value, reduce risks, and pro-
mote favorable outcomes for the real estate sector and the
whole economy by continuing to collaborate and innovate.
Researchers can identify gaps in the literature on the use
of AVMs in real estate and conduct additional can-do re-
search by using the data above. Similarly, the valuers and
other real estate stakeholders — from buyers and sellers to
investors and policymakers — will find great practical value
in the insights gained from this study.
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