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Abstract. Management control systems are increasingly challenged by the
complexity of data-driven decision-making, necessitating advanced
methodologies to enhance planning, forecasting, and budgeting processes. This
systematic literature review, examines the integration of predictive analytics into
management control frameworks. By analyzing peer-reviewed studies from
Scopus and Web of Science, the study identifies key trends, methodologies, and
theoretical contributions in the field. Bibliometric and content analyses reveal a
growing emphasis on quantitative approaches, with applications spanning
anomaly detection, cost estimation, and strategic forecasting. Findings
underscore the transformative potential of predictive analytics in improving
accuracy, operational efficiency, and strategic alignment, while also identifying
persistent challenges, including data quality and infrastructure limitations. The
review contributes to theoretical discourse by mapping research trajectories and
offers practical insights for organizations seeking to adopt Al-driven tools. Future
research should address scalability, sector-specific adaptations, and the interplay
between predictive analytics and organizational workflows to advance
management control practices in dynamic environments.

Keywords: Artificial intelligence, predictive analytics, management control,
budgeting, forecasting, systematic literature review.

1 Introduction

In today’s rapidly evolving business environment, the integration of predictive analyt-
ics into management control systems is increasingly vital for enhancing strategic deci-
sion-making, optimizing resource allocation, and ensuring financial stability. The shift
toward data-driven insights is transforming traditional planning, forecasting, and budg-
eting processes, enabling organizations to make more accurate and timely decisions [1].
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This literature review is motivated by a growing body of research that demonstrates the
multifaceted benefits of incorporating artificial intelligence (AI) and machine learning
into management accounting and business intelligence practices.

Recent studies highlight the significant potential of Al-driven methodologies in im-
proving forecasting accuracy and operational efficiency. For instance, emerging trends
in machine learning applications within business intelligence are transforming deci-
sion-making processes [4], while the pivotal role of big data in refining predictive ana-
lytics is well documented [11]. Complementary to these insights, reviews of contem-
porary trends and techniques emphasize the evolution of predictive tools that are central
to modern management control [15].

Advancements in Al have also sparked renewed interest in its application within
financial accounting and strategic management. Systematic reviews of forecasting in
financial accounting suggest new research avenues that address current methodological
gaps [16], and studies on Al-driven scalability demonstrate its potential to enhance the
sustainability and market valuation of traditional firms [17].

Moreover, the expanding applications of Al across broader business management
contexts—including e-commerce and finance—underscore its transformative potential
across industries [18]. A systematic overview of digitalization trends in planning, budg-
eting, and forecasting further reinforces the strategic value of integrating advanced an-
alytics into management control systems [22].

This review aims to explore how predictive analytics is embedded in management
control systems, specifically focusing on their roles in planning, forecasting, and budg-
eting. It critically examines the evolution of the literature, the methodological and the-
oretical frameworks employed, and the empirical findings related to both isolated and
systemic integrations. In doing so, the analysis highlights the benefits of improved fore-
casting accuracy and operational efficiency, while also identifying challenges such as
data quality and infrastructure constraints.

This synthesis provides an overview of current practices and lays a groundwork for
future research in predictive analytics within management accounting.

2 Methodology

This systematic literature review adheres to the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guidelines to synthesize existing re-
search on predictive analytics in management control systems.

The methodology is designed to ensure rigor, transparency, and reproducibility
throughout the review process. By following these established guidelines, the study
aims to provide a comprehensive and reliable understanding of how predictive analytics
is utilized within management control frameworks.

2.1  Research Objectives

The study aims to:
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— Examine how predictive analytics is embedded in management control systems for
planning, forecasting, and budgeting, focusing on both systemic and isolated inte-
grations.

— Highlight advantages such as accuracy improvements and operational efficiency,
while addressing challenges like data quality and infrastructure needs.

— Document the theoretical frameworks and methodologies used in prior research, re-
flecting the diverse approaches identified.

2.2 Search strategy

Databases and Keywords. To gather relevant literature for this review, a comprehen-
sive search was conducted across two prominent academic databases, Scopus and Web
of Science, in March 2025. This systematic approach aimed to capture a wide array of
studies related to predictive analytics in management control systems. The search uti-
lized a Boolean search string that integrated three core concepts, ensuring a thorough
exploration of the topic as shown in Table 1:

Table 1. Keywords search string.

Predictive analytics Management Functions
control
(“Predictive ana- ("accounting” ("budget*" OR "forecast*" OR
lytics” OR "predic- OR "manage- “corporate budgeting" OR "financial
tive analysis" OR ment account- budgeting” OR “rolling budgets” OR

“Prescriptive analyt- ing" OR "man- “flexible budgeting” OR “zero-based
ics” OR “Advanced agement con- | budgeting” OR “activity-based budget-
analytics” OR “Big | trol*" OR "man- | ing” OR “capital budgeting” OR “cor-

data analytics” OR agerial account- | porate planning” OR “strategic plan-

“Data-driven deci- ing" OR "perfor- ning” OR “financial planning” OR

sion-making” OR mance manage- | ‘“business planning” OR “operational
“Financial analytics”) ment") planning” OR "operations planning"

OR "sales planning" OR “financial
forecasting” OR “revenue forecasting”
OR “demand forecasting” OR “predic-
tive analytics” OR “sales forecasting”

OR “cash flow forecasting”)

Inclusion and exclusion criteria. This section specifies the criteria for selecting stud-
ies included in the literature review, aiming for a focused examination of relevant re-
search on predictive analytics in management control systems. The following inclusion
and exclusion criteria were established to effectively filter the literature and ensure ac-
ademic rigor.

Inclusion:

— Peer-reviewed studies.
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— Focus on predictive analytics applications in management control systems (planning,
forecasting, budgeting).

— Only articles, conference proceedings and review articles.

— Open access papers.

Exclusion:

— Non-English papers.
— Studies not addressing predictive analytics within the context of management control
systems (e.g., unrelated to planning, forecasting, or budgeting).

Screening Process. The PRISMA framework guided the screening and selection pro-
cess for this literature review, ensuring a systematic and transparent approach:

1. Initial Screening
2. Removing duplicates
3. Title/Abstract screening

4. Full text sreening

Fig. 1. Prisma flow diagram.

Initial Screening. A total of 157 records were initially identified through database
searches. After removing duplicates, 139 titles and abstracts were screened for rele-
vance to the focus of predictive analytics in management control systems.

Full-Text Review. Following the initial screening, 22 studies underwent a thorough el-
igibility assessment. This involved a detailed review of each study to determine align-
ment with the established inclusion criteria. As a result, 117 studies were excluded due
to mismatched scope.

Final Sample. 14 studies met the inclusion criteria and were retained for the review.
This final sample reflects a curated selection of research that contributes significantly
to understanding the applications of predictive analytics in management control sys-
tems (Figure 1).

3 Results

The results section presents a detailed analysis of the findings from the literature review
on predictive analytics in management control. This section is organized into three pri-
mary components: descriptive analysis, bibliometric analysis, and content analysis.
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Each component offers insights into the trends, methodologies, and thematic contribu-
tions of the existing research, highlighting the evolving landscape of predictive analyt-
ics in this field.

3.1 Descriptive analysis

This section provides an overview of contributions to the literature on predictive ana-
lytics in management control, focusing on publication trends and research methodolo-
gies to highlight the field's growth and development.

Contribution by publication year. Figure 2 indicates a rising trend in research on
predictive analytics in management control, peaking in 2023 with three contributions.

3
2 2 2
1 1 1 1 II 1 I
2014 2017 2018 2019 2020 2021 2022 2023 2024

Fig. 2. Number of contributions by year.

Previous years saw modest outputs, with one publication each in 2014, 2017, 2018,
and 2019, and two in 2020 and 2021. The decline in 2022 contrasts with the resurgence
in 2023, reflecting a growing interest in the topic and an evolving research landscape.

Contributions by research method. Figure 3 on research methods reveals a strong
predominance of quantitative approaches, with eight contributions highlighting an em-
phasis on empirical data and statistical analysis. Literature reviews account for three
contributions, indicating a focus on synthesizing existing research. Qualitative methods
and conceptual contributions are less represented, with two and one contributions, re-
spectively.
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B Quantitative M Lierature review M Qualitative M Conceptual

Qualitative, 2

Lierature review,
Quantitative, 8 3 Conceptual, 1

Fig. 3. Contributions by research method.

This distribution underscores the current methodological landscape and suggests op-
portunities for diversifying approaches to enhance the understanding of predictive an-
alytics in management control.

3.2  Bibliometric analysis

To gain insights into the research landscape surrounding predictive analytics in man-
agement control, a bibliometric analysis was conducted using co-occurrence analysis
of keywords and terms [7]. This method allows for the visualization of key themes and
trends within the literature, facilitating a deeper understanding of how predictive ana-
lytics is applied across various functions such as planning, forecasting, and budgeting.

Figure 4 reveals five distinct clusters that illuminate the key themes surrounding the
use of predictive analytics in management control, particularly for planning, forecast-
ing, and budgeting. The red cluster, centered on "accounting" and "big data," highlights
a growing trend where accounting practices are increasingly integrating predictive an-
alytics to enhance decision-making through large datasets. In contrast, the blue cluster
emphasizes "process" and "context," indicating that the application of predictive ana-
lytics varies significantly across different industries, necessitating an understanding of
specific organizational workflows.

1

E Cluster 1
E Ciluster 2 a:c‘mg
B Cluster 3
[ Cluster 4 technique
B Cluster 5

machine predictii@analytic

analysis
effect
Barey
inforghation
prégess
congext USE  businesgianalytic
das
&VOSWPWN inddstry budgetingprocess

Fig. 4. Occurrences of title/abstract terms.
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The green cluster, focusing on "use" and "business analytics," reflects a practical
orientation towards how organizations can effectively leverage predictive analytics to
enhance strategic planning and operational effectiveness. Meanwhile, the purple cluster
underscores the importance of "quality" and "information," suggesting that the integrity
of data is crucial for the success of predictive analytics in management control. Finally,
the yellow cluster highlights methodological aspects, with terms like "technique" and
"machine," pointing to the innovative analytical methods, including machine learning,
that are being explored to improve forecasting accuracy.

3.3  Content analysis

The content analysis conducted in this study provides a comprehensive overview of the
current literature on predictive analytics in management control. This analysis high-
lights key themes, methodologies, and theoretical frameworks employed in various
studies, illustrating the relevance of predictive analytics to planning, forecasting, and
budgeting.

The analysis reveals several key findings regarding the application of predictive an-
alytics in management control. Notably, a significant number of studies emphasize the
integration of advanced technologies, such as machine learning and big data, to enhance
decision-making processes in planning, forecasting, and budgeting. The analysis indi-
cates a strong reliance on quantitative methods, particularly surveys and statistical mod-
eling, which underscore the empirical nature of the research in this field. Furthermore,
many articles highlight the importance of data quality and infrastructure as critical fac-
tors influencing the successful application of predictive analytics. The themes reflect a
growing recognition of predictive analytics as a crucial tool for improving financial
performance, operational efficiency, and strategic alignment within organizations.

The following table summarizes the main themes, methods, and conclusions of each
article reviewed:

Table 2. Literature review matrix.

Aspects .
Au- | to Rel to Plan- of Man- ::\:I:m Con
thor | Title Method Theories Predictive Ana- | ning, Forecasting agement sions/Con
s lysis and Budgeting C?ntrol tributions
Discussed
Al- | Applica- Primar- | Contin- | Mentions im- | Highlights benefit | Strate- Demon-
nor | tions of | ily quan- | gency proved accu- | of data analysis | gjc strates
(20 | Modern titative | theory racy in finan- forA A data-driven | 3)ign- benefits
24) | Technology | (de- (align- cial planning dtec'ts'of‘s lfa”d ment, fi- | of data-
[2] | in Develop- | scriptive | ment of | and forecast- :n;anf-glclinksa '52' nancial driven
ing  Man- | cross- tech ing through § . perfor- | decisions
X | vanced analytics
agement with data analysis mance,
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Aspects Main Con-
Au- Relevance to Relevance to Plan- | of Man- clu-
thor | Title Method Theories Pre.dictive Ana- | ning, Foreca.sting agement sions/Con-
s lysis and Budgeting Cf)ntrol tributions
Discussed
Accounting | sec- org. per- | tools. Dis- | to improved fi- | deci- and en-
Systems tional for- cusses Al/ML | nancial perfor- | sion- courages
and How | design + | mance). | for anomaly | Mance; indirect | making. | analytics
They Affect | litera- detection. implications  for for strat-
the Organi- | ture re- budge;ng (V|a||m— egy/fi-
zational view). 2;:;I/eforecastfn2;]._ nancial
Perfor- Data an- perfor-
mance alyzed mance.
via SPSS.
Ber | Digitization | Quanti- | Technol- | Examines de- | Positive link be- | Budge- Data in-
gm | of the | tative ogy’s terminants of | tween data infra- | ting pro- | frastruc-
ann | budgeting | (survey | impact | business ana- | structure sophisti- | cagg ture/plan
et | process: of Ger- | on man- | lytics in | cation and analyt- | (10 ning em-
al. | determi- man age- budgeting cs Ius,e; business ning/ev | phasis
(20 | nantsofthe | firms + | mentac- | (data infra- E:Zy::ii suppo\;c: alua- drive an-
20) | use of busi- | confirm- | count- structure so- foreiastifg; posi- tion). alytics
ness analyt- | atory ing. phistication + | 4ve link between adoption,
ics and its | factor planning em- | analytics use and increas-
effect on | analy- phasis). budgeting  satis- ing satis-
satisfaction | sis). faction. faction.
with the
budgeting
process
Cha | An explora- | Quanti- | Finan- Uses ML (lin- | Financial data | Perfor- Decision
kri | tory data | tative cial ac- | ear regres- | analysis informs | mance | trees per-
et | analysis ap- | (EDA + | coun- sion,  KNN, | strategic planning | analysis, | form
al. | proach for | super- | ting SVR, decision | Vi@ performance | ;i best; pro-
(20 | analyzing fi- | vised prin- trees) to pre- fa_Cto"S" ML pre- vestmen | poses
23) | nancial ac- | ML mo- | ciples. dict total rev- dICt? tOtal. V€1t deci- | frame-
: nue; profitability | =
counting dels on enue. ratios  influence | SIONS. work for
data using | financial budgeting. descrip-
machine data). tive/pre-
learning dic-
tive/pre-

scriptive
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Aspects Main Con-
Au- Relevance to Relevance to Plan- of Man- clu-
thor | Title Method Theories Predictive Ana- | ning, Forecasting agement sions/Con-
s lysis and Budgeting Control tributions
Discussed
account-
ing analy-
sis.
Coc | Big  Data | Struc- Litera- Identifies Big Data improves | Deci- High-
ker | Opportuni- | tured lit- | ture re- | predictive research  under- | sjon- lights re-
oft | ties for Ac- | erature | view analytics as | standing _"”‘d fu- | making, | search
& | counting review | prin- understudied | tUre practices; ac- | g gaps and
Rus | and Fi- | (ac- ciples. Big Data Zounhngéﬁfna?ce man- opportu-
sell | nance Prac- | count- theme; links C:St::; ic:‘rdi?z; age- nities
(20 | tice and Re- | ing/fi- to competi- impact on budget- ment, (e.g., pre-
18) | search: Big | nance/I tive decision- | ing (via forecast- | fraud dictive
Data in Ac- | S inter- mak- ing). detec- analyt-
counting section). ing/fraud de- tion. ics).
and Fi- tection.
nance
Dwi | Evolution Quanti- | Litera- Mentions Big | Al supports inno- | Innova- | Identifies
ved | of artificial | tative ture Data analyt- | vation  planning | tion, latent Al
i et | intelligence | (topic analy- ics for in- | (e8. tech | tech fo- | research
al. | research in | mode- | sis/topic | sights into | "°2dmapping); Al| ocqq themes
(20 | Technologi- | ling + bi- | mode- emerging U_SEd fordc_lasfs'ﬁca' ting. (e.g., Big
23) | cal  Fore- | bliome- | ling. technologies; uon/prﬁe iction Data for
models; tech tra-
casting and | tric ana- predictive jectory prediction circular
Social lysis). analytics as a | impacts  invest- econ-
Change: Re- keyword. ment budgeting. omy).
search top-
ics, trends,
and future
directions
Hui | The role of | Qualita- | Predic- Defines PA as | Predictive analyt- | Data in- | Role  of
kku | a predictive | tive case | tive ana- | Bl tools using | ics enhances BI | tegra- project
et | analytics study (Bl | lytics forecasting systems for plan- | tion, de- | initiators
al. | project ini- | tools adop- methods for | Ming focuses on | Gigion  |in adopt-
(20 | tiatorin the | adop- tion. proactive financial/opera- making. | ing PA for
17) | integration | tion). planning. forecast
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Aspects Main Con-
Au- Relevance to Relevance to Plan- of Man- clu-
thor | Title Method Theories Predictive Ana- | ning, Forecasting agement sions/Con
s lysis and Budgeting Cfmtrol tributions
Discussed
of financial tional forecast in- integra-
and opera- tegration; im- tion.
tional fore- proved financial
casts forecasting im-
pacts budgeting.
lbra | The conver- | Concep- | Agency | Explores Big | Big Data-driven | Strate- Proposes
him | gence  of | tual (re- | theory, Data’s role in | techniques  im- | gic man- | research
et big data | search stake- strategic prove  strategic | age- avenues
al. |and ac- | ques- holder | management | Planningandfore- | oy ac | for  Big
(20 | counting: tions + | theory, accounting cas‘nn.g aceuracy; | count- Data-
. . . . mentions budget- | . . K
21) | innovative | account- | legiti- (planning, N, ing, risk | driven
¢ . ing in Big Data ad-
research ing the- | macy budgeting, aptation. man- account-
opportuni- | ories). theory. | forecasting). age- ing inno-
ties ment. vation.
Kie- | Assessment | Quanti- | Informa- | Notes data- | Emphasizes data | Opera- Evaluates
la- | of IT Tools | tative tion driven deci- | quality for plan- | tional IT tools
no- | Used for | (survey | quality | sion-making | NNg dec's'onff' IT | budge- | and data
wic | Opera- on Po- | theory. | trends. t°°t|5 ?ay |r;ite- ting, quality in
z et | tional land/Li- grate forecasting | jota opera-
. . features; focus on . .
al. | Budgeting | thuania . quality. | tional
. N operational budg-
(20 | in Polish | + factor eting tools. budget-
23) | and Lithua- | analy- ing.
nian Com- | sis).
panies
Klie | Enterprise | Syste- Synthe- | Generative Al | Generative Al im- | HR ma- | Explores
stik | generative | matic li- | sis of | enhances proves opera- | nage- genera-
et | artificial in- | terature | genera- | predictive tional p"’”rf'”g ment, fi- | tive Al’s
al. |telligence | review. |tive Al |analytics via |2 realtime | oncial | role  in
. . forecasting; plan- .
(20 | technolo- litera- real-time i " opera- predic-
K ning/forecasting R .
24) | gies, Inter- ture. data (e.g., | : ) tions. tive ana-
|mprovements Im- .
net of sensor data). pact budgeting. lytics for
Things and manage-
blockchain- ment.
based

fintech
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Aspects .
Main Con-
Au- Relevance to Relevance to Plan- of Man- clu-
thor | Title Method Theories Predictive Ana- | ning, Forecasting agement sions/Con-
s lysis and Budgeting Cf)ntml tributions
Discussed
manage-
ment, and
digital twin
industrial
metaverse
in the cog-
nitive algo-
rithmic
economy
Klo- | Develop- Qualita- | Contin- | Predictive Tech advance- | Perfor- Industry
vie | ment of | tive gency methods in | ments drive pre- | mance 4.0 in-
née | Perfor- (case theory. | planning due | dictive  planning | mes. creases
& | mance study: to Industry | methods; real- | g ome | predic-
. L time data enables .
Uos | Measure- inter- 4.0 digitiza- . nt sys- | tive plan-
. . . faster forecasting; .
yté | ment Sys- | views + tion. - L tems. ning and
. indirect implica- i
(20 | tem in the | docu- tions for budget- real-time
19) | Context of | ments). ing. control.
Industry
4.0: a Case
Study
Ste- | Proactive Concep- | Supply | Proposes Predictive analyt- | Supply | Inte-
fa- | Supply tual + | chain predictive ics supports pro- | chain grates
no- | Chain Per- | quanti- | perfor- | KPIs for pro- | active planning; | narfor- | predic-
vic | formance | tative mance | active supply | enhances supply | ance | tive ana-
. chain forecasting; .
(20 | Manage- (data con- chain  plan- . lytics,
. L . better forecasting
14) | ment with | mining cepts. ning. . OLAP,
o impacts  cost/re-
Predictive models). source budgeting. and data
Analytics mining
for per-
formance
manage-

ment.
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Aspects Main Con-
Au- Relevance to Relevance to Plan- of Man- |
thor | Title Method Theories Predictive Ana- | ning, Forecasting agement :i:ns/Con
s lysis and Budgeting Cfmtrol tributions
Discussed
Tay | Cost esti- | Syste- Cost es- | ML tech- | Cost  estimation | Project ML algo-
efe | mation and | matic timation | niques (e.g., | critical to project | cost es- | rithms
h prediction | review | theo- regression, planning; ML pre- | tjma- improve
Has | in construc- | (ML ries. decision dicts construction | 45 cost esti-
. costs; direct link .
he |tion pro- | tech- trees) for ) mation
. . . R to project budget-
mi | jects: a sys- | niques). cost predic- ing accuracy.
et tematic re- tion.
al. view on
(20 | machine
20) | learning
techniques
Tre | Predicting Quanti- | Ma- ML (random | ML predicts pro- | Produc- | ML tools
mbl | makespan | tative chine forest) pre- | duction plan feasi- | tion provide
et in  Flexible | (ML sur- | lear- dicts produc- | bility; ) supports | sche- accurate
et |Job Shop | rogate | ning/op- | tion plan fea- | Production plan- | g jins | broduc-
al. Scheduling | models). | timiza- sibility. ning; ca.paaty pre- tion fea-
. diction informs re- o
(20 | Problem tion. . sibility
X source budgeting. X
22) | using Ma- predic-
chine tions.
Learning
Uya | The Role of | Quanti- | Mana- Predictive Predictive analyt- | Cost Predic-
r Business tative gement | analytics (re- | ics assesses varia- | mana- tive ana-
(20 | Analytics in | (surveys | accoun- | gression, de- | bles .fo_r planning; | sement, | Iytics en-
21) | Transform- | +regres- | ting cision trees) | Predictive analyt- | go65 | hances
. . ) ics aids customer
ing  Man- | sion/me | theo- improves ; mance. | cost man-
. . behavior forecast-
agement diation). | ries. cost manage- | . age-
N ing; cost manage- X
Accounting ment. ment impacts ment/ris
Infor- budgeting. k control.
mation into

Cost Perfor-
mance
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Discussion: The predictive analytics integration matrix

The literature review reveals a growing and diverse interest within the scientific com-
munity in leveraging predictive analytics for management control, particularly in plan-
ning, forecasting, and budgeting. To structure this wealth of information and provide a
revealing mapping of contributions and future directions, we propose the Predictive
analytics integration matrix—a two-dimensional analytical framework based on the
level of integration and the granularity of predictive analytics applications.

This mapping distinguishes research based on:

. Level of integration:

Ad Hoc integration: Studies exploring the application of specific predictive models
for standalone planning, forecasting, or budgeting tasks without deeply embedding
them into existing management control systems.

Systemic integration: Research examining the incorporation of predictive analytics
within established management control processes and systems, aiming for a more
holistic transformation.

. Granularity of application:

Macro applications: Studies focusing on high-level strategic forecasting and plan-
ning, such as overall revenue predictions or long-term capacity planning.

Micro applications: Research targeting more specific and operational aspects, such
as forecasting demand for individual products, detecting anomalies in transactions,
or estimating costs for particular projects.
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By applying this framework, we can position the contributions and identify emerging
trends:

A
1 2
Ad Hoc integration Systemic integration
- Macro Applica- - Macro Applica-
E tions tions
®
i
)
2
=
S
=]
3
z
| 3 4
Ad Hoc integration Systemic integration
- Micro Applications - Micro Applications

v

Granularity of application
Fig. 5. The predictive analytics integration matrix.

— Quadrant 1: Ad Hoc Integration — Macro Applications

Several studies fall into this category, exploring the potential of predictive analytics
for high-level forecasting. For instance, [5] apply machine learning models to predict
total corporate revenue, demonstrating the broad applicability of predictive techniques.
Similarly, the work of [8] on Al-based forecasting and classification models contributes
to this category by examining general predictive applications.

— Quadrant 2: Systemic Integration — Macro Applications

Research in this quadrant focuses on embedding predictive analytics into strategic
decision-making processes. [2] advocates for the use of data analytics tools to enhance
financial planning accuracy and strategic alignment, indicating a move toward broader
integration. Similarly, [14] observe an increasing reliance on predictive methods in
planning processes within the context of Industry 4.0, reflecting a gradual integration
into management systems.

— Quadrant 3: Ad Hoc Integration — Micro Applications

This quadrant includes studies that apply predictive analytics to specific, detailed
tasks. A clear example is [20], who investigate the use of machine learning for cost
estimation in construction projects. [3] examine the impact of business analytics on
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satisfaction with the budgeting process, focusing on a distinct managerial function. Ad-
ditionally, [2] highlights the use of Al and machine learning for anomaly detection in
accounting transactions, further demonstrating targeted micro-level applications.

— Quadrant 4: Systemic Integration — Micro Applications

Research in this quadrant explores the incorporation of predictive analytics into man-
agement control systems for operational and specific tasks. [9] analyze the role of pro-
ject initiators in integrating predictive forecasting into financial and operational plan-
ning, emphasizing the importance of seamless integration. [23] shows that predictive
analytics positively impacts planning, control, and cost management, suggesting its
deep integration into management accounting systems. Similarly, [19] examines the
role of predictive analytics in supply chain performance management, particularly in
budgeting and planning, illustrating its incorporation into functional management sys-
tems.

5 Conclusion

This review synthesizes recent research on predictive analytics in management control
systems, highlighting its impact on planning, forecasting, and budgeting. It reveals a
growing reliance on machine learning and big data to enhance forecasting accuracy,
efficiency, and strategic alignment. Applications range from anomaly detection to real-
time production scheduling, showcasing predictive analytics' versatility across indus-
tries.

A two-dimensional framework categorizes studies by integration level (ad hoc vs.
systemic) and application scope (macro vs. micro), shedding light on existing research
and gaps, such as sector-specific applications and the interplay between predictive tools
and organizational processes. Despite its promise, adoption remains hindered by data
quality issues, infrastructure constraints, and the need for interdisciplinary collabora-
tion.

The review contributes by structuring fragmented literature and outlining future re-
search directions, including scalability, ethical considerations, and hybrid Al-human
decision models. Practically, it offers guidance for organizations transitioning from tra-
ditional methods to advanced analytics. As predictive analytics reshapes management
control, future studies should focus on real-world implementations, long-term ROI, and
optimizing human-algorithm collaboration.

Disclosure of Interests. The authors have no competing interests to declare that are relevant to
the content of this article.
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