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Abstract

Effective budgeting is a critical determinant of project success, ensuring optimal resource allocation,
financial control, and timely delivery. While multiple factors influence project management
outcomes, inadequate budgeting remains one of the primary causes of project failure. This systematic
review evaluates the application, advantages, and limitations of three widely used budgeting
techniques in project management—Top-Down, Bottom-Up, and Activity-Based Budgeting (ABB)—
to assess their impact on cost estimation accuracy, resource allocation, and project outcomes. A
systematic search of Scopus, Web of Science, and Google Scholar was conducted for peer-reviewed
literature published between 2014 and 2024. Forty eligible studies were identified, screened, and
synthesized using established inclusion criteria. Data extraction focused on budgeting methodology,
project type, industry context, and reported performance outcomes. The findings indicate that
budgeting effectiveness varies by project size, complexity, and organizational context. Bottom-Up
budgeting demonstrated the highest cost estimation accuracy, achieving 15-30% improvement over
Top-Down approaches. ABB provided significant cost efficiency gains (20-40%) in projects with well-
defined activities, though it required extensive data and analytical infrastructure. Top-Down
budgeting was most effective for ensuring strategic alignment but frequently lacked precision. Across
studies, the choice of technique was strongly influenced by organizational goals, project scale, and
stakeholder involvement. Budgeting techniques exert a measurable influence on project outcomes by
enhancing cost control, transparency, and resource efficiency. While no single method is universally
superior, aligning budgeting strategies with project complexity, industry requirements, and
organizational objectives is essential. This review provides evidence-based recommendations to
support project managers in selecting context-appropriate budgeting methods and leveraging
technological tools to strengthen financial planning and decision-making in project management.

Keywords: project management; budgeting techniques; top-down; bottom-up; activity-based
budgeting; cost estimation; financial planning

1. Introduction

Effective project management depends heavily on cost planning, activity planning, and accurate
budgeting practices. Budgeting is not only a financial tool but also a strategic mechanism that ensures
optimal resource allocation, cost control, and timely project delivery. When implemented effectively,
budgeting provides the financial discipline needed for successful project execution and long-term
organizational sustainability [1,2]. Organizations develop budgets to monitor progress toward goals,
manage expenditures, and predict both cash flow and profitability. Several budgeting methods are
commonly applied, including Traditional Budgeting, Better Budgeting (such as Zero-Based, Value-
Based, and Rolling Forecasts), Advanced Budgeting, and Beyond Budgeting. Each of these
approaches plays a central role in management control systems by supporting planning,
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coordination, and performance monitoring [1,17]. Budgeting has long been recognized as one of the
most important and effective managerial accounting tools [17]. In sectors such as construction,
accurate cost estimation is critical, as total project costs comprise not only construction-related
expenses but also engineering and consulting costs [51]. For this reason, precise recordkeeping of
labor hours and resource utilization is a core aspect of cost control and profitability assurance [51].

Budgeting and financial oversight are not isolated functions limited to finance departments.
Instead, they are embedded across organizational units, including regional offices, product lines, and
operational teams. Effective planning, budgeting, accounting, and performance appraisal should
operate in a closed-loop system in which planning guides budget allocation, and accounting
evaluates execution [2,18,19]. Within this system, business plans become the central driver of financial
allocation and flexible resource distribution, particularly when supported by rolling forecasts [19].
The increasing adoption of agile project management has further emphasized the importance of
flexible and adaptive budgeting. Technological advancements have introduced greater efficiency,
transparency, and accuracy in cost planning and monitoring. Agile environments in particular
require frequent re-estimation, dynamic cost tracking, and collaborative financial planning, where
effective budgeting supports project adaptability and timely delivery [34]. Strong project teams,
when supported by advanced budgeting tools, enhance project performance and increase the
likelihood of on-time and on-budget completion [34]. Budget managers also categorize expenditures
into components such as personnel, travel, training, supplies, research, capital expenditures, and
overhead to ensure structured allocation of resources [2].

Cost estimation remains a fundamental dimension of project budgeting, as it provides
approximations of the resources required for task completion. Higher-level budget reviewers must
balance organizational constraints with local-level needs to allocate resources effectively. Advanced
models of cost allocation increasingly recommend scheduling resources to minimize idle time,
thereby maximizing project benefits [30]. Among the most widely studied methodologies are Top-
Down, Bottom-Up, and Activity-Based Budgeting (ABB). Each offers unique strengths depending on
project complexity, industry requirements, and organizational structures. Top-Down approaches
support strategic alignment, Bottom-Up methods increase accuracy and stakeholder involvement,
while ABB provides detailed cost attribution but requires significant data and analytical resources
[30,49]. In summary, planning provides the foundation for effective budgeting, and robust budgeting
systems remain central to achieving project success [41].

1.1. Research Questions

Despite extensive scholarship on budgeting in project management, there remains a need for
systematic evaluation of how different techniques perform across project types and contexts. This
review is guided by the following research questions:

¢  What are the documented advantages and applications of Top-Down, Bottom-Up, and Activity-
Based Budgeting in project management?

e How do these techniques compare in terms of cost estimation accuracy, efficiency, and
applicability across industries and project sizes?

e In what ways do budgeting techniques contribute to reducing project failure through improved
cost control, risk management, and resource allocation?

e How do budgeting strategies influence project outcomes, including financial performance,
stakeholder satisfaction, and alignment with organizational objectives?

e  Which actors (e.g., project managers, financial officers, stakeholders) are responsible for
ensuring the effective implementation of budgeting practices?

e  How have technological tools—such as ERP systems, predictive analytics, and automation—
shaped the application and effectiveness of budgeting techniques in project management?

e  What overall impacts on project success are consistently attributed to effective budgeting
practices?
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1.2. Rationale

The rationale for this review is to consolidate and evaluate empirical evidence on budgeting
techniques in project management, focusing on their applications, comparative effectiveness, and
contextual suitability. Budgeting remains a decisive factor in project performance, influencing cost
accuracy, financial transparency, and strategic alignment. Given the wide variation in project
contexts—from construction and IT to healthcare and public sector projects—the effectiveness of
specific budgeting techniques often depends on project complexity, industry norms, and
organizational goals. By synthesizing studies published between 2014 and 2024, this review
addresses a gap in the literature by providing a comprehensive and evidence-based understanding
of how budgeting methods contribute to project success.

1.3. Objectives

The primary objective of this review is to systematically identify, evaluate, and analyze the most
widely applied budgeting techniques in project management, with particular focus on Top-Down,
Bottom-Up, and Activity-Based Budgeting. The review aims to:

¢  Examine the documented strengths and limitations of each method in diverse project settings.

e  Assess their impact on cost control, resource allocation, and financial decision-making.

¢ Identify the role of advanced technologies (e.g., ERP systems, Al-driven tools) in improving
budgeting efficiency and accuracy.

e Provide evidence-based insights to support project managers in selecting context-appropriate
budgeting strategies.

1.4. Research Contributions

This review contributes to the field of project management by:

e Providing a systematic comparison of Top-Down, Bottom-Up, and Activity-Based Budgeting,
highlighting their advantages, limitations, and performance outcomes.

e  Demonstrating how the integration of software tools, predictive analytics, and automation
enhances budgeting effectiveness in practice.

e C(larifying the extent to which effective budgeting mitigates financial risks, reduces project
failure, and improves overall project delivery.

1.5. Research Novelty

The novelty of this review lies in its structured comparison of budgeting techniques across

industries and project scales, offering both theoretical and practical insights. Specifically:

e It highlights the interaction between budgeting methods and contextual factors such as
organizational structure, project complexity, and stakeholder involvement.

e It demonstrates how traditional methods are being adapted or supplemented by data-driven
and hybrid approaches, reflecting evolving project management needs.

e It provides an updated synthesis of budgeting research over the last decade, bridging the gap
between established practices and emerging technological solutions.

2. Materials and Methods

In this section of our research, the methodology used to establish a systematic review of
Budgeting Techniques of the following “Top-Down, Bottom-Up, and Activity-Based Budgeting” in
Project Management. The research is only focused on an 11-year review from 2014 to 2025. The
research methodology includes the careful selection of relevant peer-reviewed articles from key
online databases, namely Scopus, Google Scholar, and Web of Science, ensuring a thorough
examination of the subject matter. The methodology used lays the groundwork for a thorough
analysis of each component in the sections that follow by providing guidelines for choosing studies,
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data sources, and the approach used to review the gathered literature. The following flow diagram,
shown in Figure 2, shows the proposed structure of SLR to be followed whilst writing and compiling
this study. (Kgakatsi, et al., 2024)

Data extraction Results analysis

Study selection
inclusion excusion Conclusion
criteria

Introduction

Methoodology

Reseach Question

Figure 1. SLR Flow diagram.

2.1. Eligibility Criteria

A systematic examination of peer-reviewed literature on budgeting techniques in project
management was undertaken to identify studies relevant to top-down, bottom-up, and activity-based
budgeting. Research papers published between the year 2014 and 2025 were considered. All the
papers that were considered are written in English only. A method was that ensured that only the
relevant research papers were found was used, so that only the publications dealing with one or all
the three budgeting methods was used and papers focused on other information not regarding or
related to our research were not included. The inclusion and exclusion criteria for this study is used
to help select research papers that concern top-down, bottom-up, or activity-based budgeting
techniques involved in project management. The inclusion and exclusion criteria for this study is
tabulated as in Table 2 [29-45].

Table 2. Proposed Inclusion and Exclusion Criteria.

Criteria Inclusion Exclusion
Topic Studies focused on examining top-down,Studies not focusing on the three
bottom-up, or activity-based budgeting budgeting  techniques of Project
in project management Management (top-down, bottom-up, or

activity-based budgeting)
Research The researched papers must include Articles must exclude research

Framework  research methodology for top-down, framework or methodology that are not
bottom-up, or activity-based budgeting related to top-down, bottom-up, or

in project management activity-based budgeting in project
management
Language Publications must be written in English Publications not written in English
only
Period Articles between 2014 to 2025 Articles outside 2014 and 2025
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2.2. Information Sources

A systematic search conducted across the following online database, SCOPUS, Google Scholar
and Web of Science to identify relevant studies for this review. Google Scholar is an online database
that provides a simple way to broadly search for scholarly literature across many disciplines and
sources, you can search articles, theses, books, abstracts and court opinions, from academic
publishers, professional societies, online repositories, universities and other web sites and helps you
find the work most relevant to you. SCOPUS is a large, multidisciplinary database of peer-reviewed
literature: scientific journals, books, and conference proceedings, it delivers a comprehensive
overview of the world's research output in the fields of science, technology, medicine, social science,
and arts and humanities [29-45]. Web of Science is a collection of databases that index the world’s
leading scholarly literature in the sciences, social sciences, arts, and humanities, as published in
journals, conference proceedings, symposia, seminars, colloquia, workshops, and conventions across
the globe. These three databases, SCOPUS, Google Scholar, and Web of Science, were utilized due to
their reputation in the research field and abundance of peer-reviewed literature, empirical research,
and quantitative research papers, even in the field of Project Management. Each database was
searched using different kinds of search strings catered to the specific online database, to get the most
relevant results, to help us compile a proper systematic review research paper.

Choose online
database

Apply appropriate
search string

Extract and compile
relevant information

Figure 2. The method use to search for publications.

2.3. Search Strategy

The literature that was used in this research was compiled from very reputable online research
databases, using search strings that are focused on the different budgeting techniques namely Top-
down, bottom-up, and activity-based budgeting techniques in Project Management. The inclusion of
the budget techniques in the search strings when we were searching in Google Scholar, Web of
Science and SCOPUS ensured that the results we got from the online databases above was of only of
the research papers related to the information we needed, which is only relevant to the budget
techniques. The search strings that were used to find the most relevant studies, were the following,
on SCOPUS ("top-down budgeting” OR "bottom-up budgeting" OR "activity-based budgeting")

AND ("project management" OR "project budgeting") was used which resulted with 2 paper, on
Google Scholar ("top-down budgeting” OR "bottom-up budgeting” OR "activity-based budgeting")
AND ("project budgeting) was used and the results had 841 papers and lastly on Web of Science
which resulted with 2 papers used this search string TS=("top-down budgeting" OR "bottom-up
budgeting” OR "activity-based budgeting") AND TS=("project budgeting"), thus helping us to find
the relevant papers that were published between the year 2014 and 2025. (Khanyi, et al., 2024) This
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process helped to decrease and limit the literature to the most relevant, useful, updated and high-
quality sources for this study. Table 3 shows the list of online repositories that were utilized as well
as the total number of results achieved before the initial screening.

Table 3. Results Achieved from Literature Search.

No. Online Repository Number of results
1 Google Scholar 841
2 Web of Science 2
3 Scopus 2

Total 845

2.4. Selection Process

Forty papers were researched and selected independently by Mr. Cossa R and Mr. Zwane SM.
A discussion on how and which papers to select and use for the research was had by the parties
involved in compiling the research. All the opinions and disagreements where discussed, as there
were different approaches were brought forth by the different parties and third parties were also
consulted to get a different perspective and ideas, to help reach a conclusion. Then the papers
collected were properly reviewed to see if they have the information that can help us in our research
the paper, after an agreement and a conclusion. Figure 2, shown below, shows the methods of the
inclusion and exclusion criteria [29-45].

Research Methodology

4. Research Data Execution

Collection of Data
Finalization of Findings

Research Database

Search String

3. Research Papers Extraction

Analysis of Data
Selection of Appropriate Data
Discard Useless data

Figure 3. Procedures and Stages of the Review.

2.5. Data Collection Process

To ensure that the data we collected from the studies was the data needed, we followed a
structured approach to ensure data collected was accurate, and we only used relevant papers from
2014 to 2025 that were written only in English, to minimize errors. Two reviewers independently
collected the data from different studies, then reviewed each other’s work through a discussion to
critique and resolve each other’s mistakes. Any differences in the extracted data were discussed until
an agreement was reached on how to fix errors. The data selected was carefully entered and double-
checked for accuracy, and consistency through the entered data was used to avoid errors in the data
collection stage on Excel, so that it will be easier to summarize, tabulate, and make graphs of the data
and results found. In the times where we were struggling or did not understand on how to go about
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a process or stage, a third party was consulted to help us clear the confusion. No automation tools
were used; all the irrelevant or missing data was found the clarification of a third party or the times
we were double checking. The data collection method is shown in Figure 3 [29-45].

1. Data collection
Data was independently reviewed and
collected by different parties

2. Accuracy check
Discuss a problem in order to resolve it

Consult a third party to help resolve problems
or provide clarification

3. Finalization process
Select and use most relevant studies

Figure 4. Flow of Data Selection process.

2.6. Data Items

This section highlights the selection criteria method used to collect and comprehensively assess
the impact and applicability of top-down, bottom-up, and activity-based budgeting used in project
management.

2.6.1. Data Collection Method

Data was compiled and collected by two reviewers independently, from three different online
databases, SCOPUS, Google Scholar, and Web of Science. The papers that were selected were those
related to top-down, bottom-up, and activity-based budgeting in Project Management. The relevant
years between 2014 to 2025 were used to limit and decrease the number of paper results, thus only
showing the most relevant results, and all papers outside this limit were immediately discarded. The
language of all the papers collected was English to avoid misinterpretation and errors. The collected
data was entered carefully one by one onto the Excel data sheet and was then double-checked to look
for inconsistencies and errors, or mistakes. All this research gave the researchers more knowledge on
the types of budgeting techniques available, when and how to apply the different techniques on
different projects, to ensure be best and most efficient budgeting method for that type of project. This
gave us insight into how effective accurate cost management techniques are developed, planned, and
managed throughout the project. Studies with effective budgeting techniques were specifically
looked at, and the results were compiled on which budgeting technique is the best for which kind of
project or situation [29-45].

2.7. Study Risk of Bias Assessment

In the studies, particularly those examining different budgeting techniques in Project
Management, it was essential to critically evaluate the risk of bias to ensure the reliability and validity
of the findings. To ensure that there’s no bias in the data we compiled, we made sure to be diverse
and not to reuse the same papers we have already used or papers coming from the same organisation
or writers. The different parties involved reviewed each other's work to check whether the other party
might have been biased in the process of compiling the research separately. A discussion was then
had, an agreement was reached, and mistakes and errors were corrected. A third party was also
consulted to advise us on how to avoid being biased when researching and on how to avoid using
the same research, and they also check our document to see whether there’s bias in the compiled
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research and compiled papers. Papers without enough relevant information were removed and
replaced with papers found to have more information about the different budgeting techniques, from
the online databases of SCOPUS, Google Scholar, and Web of Science. In some studies, we found and
identified key drivers that push for the use of a certain budgeting technique. We also looked at the
factors that determine which methods to choose. The factors can either be internal or external. The
internal factors include working hours, machine runtime, or material usage, and the external factors
can include economy, market volatility, regulatory constraints, environment, taxes, or inflation [29-
45].

Bias check

e Risk of bias Resolution
Finalization of

differences

asseement

Figure 5. Risk of Bias Assessment Process.

2.8. Synthesis Methods

It's crucial to have a well-defined and structured approach to selecting scholarly papers for
synthesis. This process starts by establishing clear inclusion and exclusion criteria to ensure that only
relevant, high-quality studies are considered. The synthesis process aimed to integrate findings
across diverse contexts, study designs, and industries to evaluate the application, effectiveness, and
comparative advantages of Top-Down, Bottom-Up, and Activity-Based Budgeting (ABB). This
section outlines the methods used for consolidating and analyzing data about budgeting techniques
in various project management. In implementing structured criteria, the review aims to synthesize
relevant findings effectively while providing a comprehensive understanding of the role of
budgeting strategies in promoting effectiveness in project management. Moreover, once the scholarly
papers are identified, their characteristics are systematically extracted and tabulated in a Microsoft
Excel file. This includes key elements as demonstrated in Table 5.
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Table 5. The proposed characteristics of scholarly papers.

Characteristics
Title

Year of Publication

Research Data Source

Research Type

Country of Authors

Industry/Application (IT, Construction, Healthcare, etc.)

Types of Budgeting Techniques Reviewed (Top-Down Budgeting, Bottom-Up Budgeting, Activity-
Based Budgeting, Rolling Wave Budgeting, Zero-Based Budgeting)

Comparison of Budgeting Methods (Control, Flexibility, Accuracy, Stakeholder Engagement)
Impact of Budgeting Techniques on Project Success (Cost Control, Transparency, Efficiency in
Resource Allocation)

Challenges in Selecting and Implementing Budgeting Approaches (Complexity, Resistance from
Stakeholders, Time-Intensive Analysis)

Best Practices for Effective Project Budgeting (Hybrid Budgeting Approaches, Regular Budget
Reviews, Integrating Risk Analysis in Budgeting)

Case Studies on Budgeting Techniques (Government Infrastructure Spending, Agile Software
Development, Healthcare Project Financing)

Software and Tools for Budgeting in Project Management (Microsoft Project, Primavera, SAP,
Oracle P6)

Future Research Recommendations

2.8.1. Eligibility for Synthesis

In this systematic review, only studies that provided empirical, theoretical, or case-based
evidence relating to at least one of the three targeted budgeting techniques (Top-Down, Bottom-Up,
or ABB) were deemed eligible for synthesis. Inclusion was limited to studies published between 2014
and 2025, written in English, and accessible in full text through databases such as Google Scholar,
Scopus, and Web of Science. Peer-reviewed articles, industry reports, and academic research were
prioritized, excluding non-peer-reviewed sources or anecdotal evidence. Studies without a clear
methodological framework or those lacking descriptive or comparative data on budgeting practices
were excluded. A final set of 40 studies met these criteria and were subjected to full synthesis.

2.8.2. Data Preparation for Synthesis

Data from the eligible studies were systematically extracted and entered into a standardized
Excel spreadsheet before the synthesis. Handling missing data was a critical aspect of the analysis.
We clean the data by identifying and removing duplicate or redundant entries from various sources.
The whole dataset was pre-processed to ensure consistency and comparability. The spreadsheet
captured key characteristics shown in Table 5, such as publication year, budgeting technique(s)
analysed, industry or sector of application, outcomes assessed (e.g., accuracy, resource allocation,
stakeholder engagement), study design, and reported limitations. This approach ensured that the
dataset was comprehensive and robust, allowing for a more accurate and reliable analysis.

2.8.3. Tabulation and Visual Display of Results
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To enhance clarity and comprehension, the synthesized findings were presented in tabular
formats and visual illustrations such as graphs and charts. A well-assembled complete table was
created capturing the essential features of each study, including Paper Title, Citations, Year
Published, Research Type (e.g., Journal Paper, Conference Paper), Online Repository (e.g., Google
Scholar, Scopus), Journal Name, and Country of Authors. Tabulated results included comparative
matrices of technique characteristics (advantages, disadvantages, and suitability), frequency of use
across industries, and performance metrics (e.g., cost control, time efficiency, strategic alignment).
RAWGraphs software was employed to generate visual representations. Showcasing effects,
estimates, and confidence intervals for each study alongside a summary estimate.

2.8.4. Synthesis of Results

As part of our manual search on online repositories like Google Scholar, Scopus, and Web of
Science, we carefully examined and combined findings from relevant studies. The way we
synthesized the data depended on its nature and how much variation existed among the studies. This
ensured that our analysis remained thorough, accurate, and reflective of the patterns observed across
different sources. The results revealed that each budgeting technique exhibits unique strengths, top-
down budgeting excels in strategic alignment and frequently applied in highly regulated industries
such as pharmaceuticals and oil and gas., bottom-up budgeting promotes accuracy and proved
effective in construction and engineering fields where detailed cost estimations are needed, and ABB
supports detailed resource tracking and showed strong applicability in IT and communication
sectors, optimizing resource allocation based on operational needs.

2.8.5. Exploring Causes of Heterogeneity

Heterogeneity among study results was explored by examining contextual variables. The
systematic review identified various sources of budgeting technique effectiveness, such as the
industry sector, where regulatory compliance requirements influence cost allocation strategies.
Economic sectors such as market fluctuations and inflation, impact budgeting stability across
different project management environments. Organizational structures and project complexity. The
differences in study objectives, measurement tools, and outcome definitions also contributed to result
variability.

2.8.6. Sensitivity Analyses

Sensitivity analysis was conducted to evaluate how variations in research methodologies and
external influences affected the synthesized results. Identifying whether the removal of certain
studies significantly alters conclusions drawn from the synthesis. Assessing how minor changes in
financial parameters impact overall budgeting efficiency. Ensuring that findings remain valid across
different analytical methods and assessment frameworks. The review established a comprehensive
understanding of budgeting techniques in project management, ensuring its findings are applicable
across diverse industrial sectors.

2.9. Reporting Bias Assessment

In conducting our systematic review on the application and advantages of effective budgeting
techniques in project management, it was crucial to assess the risk of bias due to potentially missing
results, particularly those arising from reporting biases such as selective publication or selective
reporting of outcomes. These forms of bias can affect the reliability and generalizability of
synthesized results, particularly when studies selectively report positive findings or unfavourable
results. Studies with statistically significant or positive results are more likely to be published, while
negative or inconclusive findings may remain unpublished. We recognized that these biases could
significantly impact the validity and reliability of our synthesis, and thus, we employed a thorough
and methodical approach to address this concern. A wide range of scholarly databases (Google
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Scholar, Scopus, Web of Science) was used to minimize publication bias. We opted for the use of
contour-enhanced funnel plots, a powerful visual tool that allowed us to detect asymmetries in the
data. These plots were carefully inspected to identify any potential publication bias by highlighting
areas where studies might be missing due to bias versus those missing due to chance. Explicit criteria
for study selection ensured unbiased representation of budgeting techniques. The inclusion of
statistical significance contours provided us with a clear and intuitive way to differentiate between
these two scenarios, offering a robust visual representation of potential biases. Only English-language
studies were included. Although necessary for consistency, this criterion may have excluded valuable
research conducted and published in other languages, particularly in non-Western contexts,
potentially skewing the geographical representativeness of the results. We intentionally did not use
automation tools for assessing reporting bias in this review. Instead, we opted for a manual approach,
utilizing tools such as Excel for creating charts and plots. This hands-on method allowed us to
carefully analyze and visualize the data, ensuring a detailed and thorough examination. By manually
inspecting the data, we ensured that no subtle patterns or potential biases were overlooked. We also
applied explicit and consistent selection criteria during the screening process, ensuring a fair and
representative inclusion of studies across all three budgeting techniques: Top-Down, Bottom-Up, and
Activity-Based Budgeting (ABB). This also helped prevent the overrepresentation of one method over
the others due to selective inclusion.

3. Results

3.1. Publication Trends over Time

The temporal distribution of reviewed studies illustrates how research interest in budgeting
techniques within project management has evolved between 2014 and 2023. Figure 6 presents a
sunburst visualization of annual publication frequencies. The earliest contributions appeared in 2014
and 2015, reflecting initial efforts to frame budgeting techniques in project management discourse.
From 2016 to 2018, publication frequency increased modestly, suggesting a steady but still limited
academic focus on budgeting methodologies. A marked growth can be observed from 2019 onward,
with 2020-2022 showing the highest activity. Specifically, 2020 and 2021 together accounted for 12
studies (30%), highlighting a surge of interest, likely linked to the rising complexity of projects in the
digital transformation era and the disruptions caused by COVID-19, which emphasized the
importance of accurate budgeting and financial control.

In 2023, the number of publications decreased slightly, but the overall trend indicates a
consolidation of budgeting research in recent years. This trajectory suggests that budgeting
techniques have gained recognition as a critical factor for project success, with the literature becoming
more rigorous and methodologically diverse during the last five years.
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Figure 6. Publication Trends Over Time.

3.2. Geographic Distribution of Studies

The systematic review shows a wide global spread of publications, with the strongest
representation from Europe (42.5%) and Asia (32.5%), followed by Africa (10%), North America
(7.5%), Oceania (5%), and South America (2.5%). Within Europe, Finland (12.5%) leads, while Taiwan
(7.5%) dominates the Asian contributions. Africa’s 10% share demonstrates increasing engagement
from emerging economies such as Kenya, Nigeria, and South Africa. North America is represented
by the USA and Canada, while Oceania contributes through Australia and New Zealand. South
America is present via Chile.

This distribution confirms Europe as the central hub of scholarly output, with Asia showing
dynamic growth. Meanwhile, Africa’s emerging presence highlights expanding interest in project
budgeting research in developing regions.
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Figure 7. Geographic distribution of reviewed studies.

3.3. Industry Distribution of Reviewed Studies

The reviewed studies span a wide array of sectors, but contributions are concentrated in
Construction & Civil Engineering (32.5%) and Information Technology (15%), which together
account for nearly half of all studies. This reflects the critical role of budgeting and scope management
in industries where cost overruns, delays, and complexity are common. Other notable contributions
come from Manufacturing/Automotive (5%), Energy & Utilities (5%), and Public Sector/Government
(2.5%). The remaining studies are dispersed across specialized fields such as Telecommunications,
Banking, Oil & Gas, Urban Regeneration, and Not-for-Profit organizations, each contributing 2.5%.

This distribution demonstrates that while budgeting practices are universally relevant,
industries with complex, resource-intensive, and high-risk projects dominate the academic and
practical focus.
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3.4. Budgeting Techniques Distribution in Reviewed Studies

The reviewed studies revealed a strong emphasis on Activity-Based Budgeting (27.5%), followed
by Traditional Budgeting approaches (20%) and Zero-Based Budgeting (10%). Together, these three
methods dominate the academic discussion, accounting for nearly 60% of the literature. Top-Down
and Bottom-Up approaches (15%) also feature prominently, reflecting their widespread use in cost
estimation and resource allocation for complex projects. More advanced or hybrid methods, such as
Rolling Wave and Beyond Budgeting (5%), Lean/Agile-oriented budgeting (5%), and Other
quantitative techniques (e.g., predictive analytics, life-cycle costing, metaheuristics) (17.5%), are less
common but provide innovative perspectives in specialized contexts.

This distribution highlights that while Activity-Based and Traditional approaches remain
dominant, there is a gradual shift toward data-driven, hybrid, and agile-oriented methods, reflecting
the increasing complexity of projects and the need for dynamic financial planning.
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Figure 9. Categorization of Budgeting Techniques.

3.5. Comparative and Performance Focus in Budgeting Studies

The extracted dataset shows that a substantial portion of studies emphasize comparisons
between budgeting techniques (40%), particularly between traditional approaches and more modern
methods such as Activity-Based Budgeting (ABB), Zero-Based Budgeting (ZBB), and simulation-based tools.
Another group of studies (20%) centers on performance and evaluation metrics, such as accuracy,
control, flexibility, cost-efficiency, and stakeholder engagement. Meanwhile, quantitative and
optimization models (12.5%)—including linear programming, dynamic programming, and DEA —
reflect a niche but growing interest in mathematical approaches to financial planning. A smaller
segment (7.5%) focused on governance and compliance frameworks in budgeting, while “Not
specified/Not explicitly compared” entries (12.5%) highlight incomplete methodological
transparency.

The evidence reveals that the majority of the literature focuses on direct comparative analysis
between budgeting techniques, often contrasting traditional models against more adaptive or
analytical approaches. This trend underscores the ongoing shift from rigid, legacy frameworks
toward data-driven and flexible budgeting strategies in project management.
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Figure 10. Categorization of Comparative/Performance Themes.

3.6. Reported Impacts of Budgeting Techniques

The reviewed studies consistently highlight that budgeting practices in project management
have a direct influence on cost control, financial transparency, and resource allocation efficiency. A
large proportion of studies (42.5%) focused on improved cost accuracy, control, and visibility,
emphasizing how structured budgeting frameworks mitigate cost overruns, enhance estimation
reliability, and support optimized resource utilization. A second cluster of findings (17.5%) addressed
strategic and organizational outcomes, where flexible and lean budgeting approaches were linked to
profitability, sustainability, and adaptability to market trends.

Another important share of the literature (15%) focused on public governance and regulatory
impacts, including government budget allocation, compliance frameworks, and infrastructure
planning. Meanwhile, 10% of studies analyzed performance and project outcomes, highlighting
reduced time-cost overruns, better quality, and client satisfaction. Smaller proportions examined
portfolio-level optimization and mathematical decision frameworks (7.5%), reflecting an emerging
shift toward quantitative financial modeling in project contexts.

Finally, not specified or vaguely reported outcomes (10%) point to methodological gaps in
transparency that limit broader synthesis. Overall, the evidence indicates that budgeting techniques
play a multi-dimensional role, with cost-related impacts dominating, but also with clear extensions
into governance, sustainability, and strategic adaptability.
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Figure 11. Categorization of Reported Outcomes.

3.7. Reported Challenges in Budgeting Techniques

The reviewed studies reveal that budgeting in project management, while essential for financial
control and strategic alignment, is often hindered by complexity, organizational resistance, and
external uncertainties. A dominant theme (30%) concerns implementation complexity and data-
related issues, including the need for real-time data, integration with existing management systems,
and inconsistencies across sources. These challenges underscore the difficulty of operationalizing
sophisticated budgeting methods without significant infrastructural and cultural shifts. Another
major group of limitations (25%) relates to resource and organizational constraints, such as
stakeholder resistance, lack of expertise, insufficient collaboration, and reliance on outdated IT
systems. These issues reflect the socio-technical nature of budgeting practices, where organizational
culture and human factors significantly shape success. A third cluster (20%) highlights external and
contextual uncertainties, including economic volatility, inflation, political interference, and
regulatory compliance. These external forces limit the stability and predictability of budgeting
outcomes, particularly in large infrastructure and government-led projects. Methodological and
procedural concerns accounted for 15% of the reported challenges. These include time-consuming
processes, managerial conflicts of interest, non-uniqueness of modeling results, and insufficient
guidelines, all of which affect the reliability and scalability of budgeting frameworks.
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Figure 12. Categorization of Reported Challenges in Budgeting.

Finally, a residual category (10%) covered unspecified or hybrid issues, where challenges were
either vaguely reported or tied to technical proposals such as hybrid algorithms without clear
applicability.

3.8. Technological Tools Supporting Budgeting Practices

The evidence reveals that budgeting in project management is strongly shaped by the
availability and integration of technological tools, ranging from basic spreadsheet software to
advanced enterprise systems and predictive analytics. A significant portion of studies (30%) did not
explicitly specify the tools used, reflecting either a focus on conceptual frameworks or limitations in
reporting. Among those that did, Microsoft Excel emerged as the most dominant platform (12.5%),
underscoring its continued relevance due to accessibility, flexibility, and ease of use in project
budgeting across industries. Beyond spreadsheets, enterprise resource planning (ERP) systems and
specialized cost management platforms were widely applied (20%), including SAP, Oracle P6,
Primavera, and Microsoft Project. These systems facilitated large-scale integration, real-time cost
tracking, and multi-stakeholder alignment, particularly in construction, IT, and government-led
projects. A growing cluster of studies (15%) incorporated business intelligence (BI) and predictive
analytics tools, including Al, machine learning, Monte Carlo simulations, SPSS, Power BI, and
optimization software (e.g., IBM ILOG CPLEX). These approaches reflect the trend toward data-
driven financial forecasting and scenario modeling, supporting proactive risk management and
strategic decision-making.

A smaller group of studies (7.5%) referenced specialized sectoral or local government tools, such
as NetMiner, DEA optimization software, or localized ERP systems tailored for specific national or
organizational contexts.
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Figure 13. Categorization of Tools and Software in Budgeting Practices.

5. Conclusion

This systematic review synthesized findings from 40 scholarly studies published between 2014
and 2024, providing a comprehensive overview of budgeting techniques in project management. The
evidence confirms that budgeting remains a decisive factor for project success, influencing cost
accuracy, transparency, resource allocation, and organizational outcomes. The temporal analysis
revealed growing scholarly attention to budgeting methodologies after 2019, reflecting the increasing
complexity of projects and disruptions such as digital transformation and the COVID-19 pandemic.
Geographically, research output is concentrated in Europe and Asia, with emerging contributions
from Africa, signaling expanding interest in developing economies. In terms of industries,
construction and information technology dominate, underlining the centrality of budgeting in high-
cost, high-risk, and complex project environments. Across budgeting methodologies, Activity-Based
Budgeting (ABB) emerged as the most frequently studied, followed by traditional and zero-based
approaches. While Top-Down and Bottom-Up methods remain foundational for strategic alignment
and detailed estimation, ABB demonstrates stronger contributions to cost efficiency in projects with
well-defined activities. More advanced and hybrid approaches, including rolling forecasts, beyond
budgeting, and data-driven methods, are gaining prominence, reflecting the shift toward adaptive
and analytical financial planning.

Comparative studies highlighted the limitations of rigid traditional approaches when contrasted
with flexible and technology-enhanced methods. Most notably, structured budgeting practices were
consistently linked to improved cost control, reduced overruns, and enhanced organizational
adaptability. However, the review also identified persistent challenges, including implementation
complexity, stakeholder resistance, and external uncertainties such as inflation and regulatory
constraints. These findings emphasize the socio-technical nature of budgeting, where both
organizational culture and contextual factors determine success. Finally, the review underscores the
growing role of technological tools in budgeting. While Microsoft Excel continues to dominate due
to accessibility, advanced ERP systems and predictive analytics platforms are increasingly applied,
enabling real-time data integration, scenario modeling, and improved decision-making. This trend
reflects the broader movement toward data-driven project management and financial forecasting.
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