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ABSTRACT
The integration of capital budgeting techniques with risk management practices is crucial in making
informed investment decisions, especially in an uncertain economic environment. This study explores
effective integration methods through a systematic literature review approach. By utilizing international
databases such as Scopus, Web of Science, and IEEE Xplore, and using the PRISMA method, relevant
articles discussing capital budgeting, risk management, and the integration of the two were analyzed.
The findings of this study indicate the importance of combining NPV, IRR, and sensitivity methods with
risk management to improve the accuracy of investment evaluation. The implications of this research
include practical applications for managers and practitioners as well as recommendations for future
research.
Keywords: Capital budgeting, risk management, integration, NPV, IRR, sensitivity analysis.

ABSTRAK
Integrasi teknik capital budgeting dengan praktik manajemen risiko menjadi krusial dalam membuat
keputusan investasi yang terinformasi, terutama dalam lingkungan ekonomi yang tidak pasti. Studi ini
mengeksplorasi metode integrasi yang efektif melalui pendekatan sistematis literature review. Dengan
memanfaatkan database internasional seperti Scopus, Web of Science, dan IEEE Xplore, serta
menggunakan metode PRISMA, artikel-artikel relevan yang membahas capital budgeting, risk
management, dan integrasi keduanya dianalisis. Temuan studi ini mengindikasikan pentingnya
penggabungan NPV, IRR, dan metode sensitivitas dengan manajemen risiko untuk meningkatkan akurasi
evaluasi investasi. Implikasi penelitian ini mencakup penerapan praktis bagi manajer dan praktisi serta
rekomendasi untuk penelitian mendatang.
Kata Kunci: Capital budgeting, manajemen risiko, integrasi, NPV, IRR, sensitivitas analysis.

1. Introduction
Capital budgeting techniques are essential for evaluating investment projects,

particularly in uncertain economic environments. These techniques aid in assessing the
economic viability of projects beyond technical feasibility (Agbeye, 2019). In uncertain
conditions, sensitivity analysis is commonly utilized to analyze uncertainties in the economic
evaluation of investment projects (Zhu & Zhou, 2023). Real Option Valuation (ROV) has
emerged as a widely used method to assess complex and uncertain investments, providing a
reliable assessment in such scenarios (Bari et al., 2023).

Research has indicated that traditional economic evaluation models often do not fully
consider long-term environmental impacts, primarily focusing on economic benefits (Han,
2023). To address this gap, fuzzy binomial valuation approaches have been suggested to
evaluate investment projects in uncertain decision-making environments, emphasizing the
importance of a more comprehensive evaluation model (Pilvere et al., 2021).
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The evaluation of the economic efficiency of investment projects involves various
stages, including calculating economic indicators, analyzing uncertainty and risks, evaluating
alternatives, determining external effects, and developing financing schemes (Chernyaev &
Boiko, 2022). Furthermore, the impact of government expenditure on economic growth has
been a subject of study, underscoring the significance of understanding the relationship
between public spending and economic development (Nyasha & Odhiambo, 2019). In
conclusion, capital budgeting techniques, along with sensitivity analysis and Real Option
Valuation, are crucial for decision-making in complex and unpredictable conditions.
Additionally, considering sustainability aspects and environmental impacts in investment
project evaluations is increasingly important for ensuring long-term success and alignment with
sustainable development goals.

Capital budgeting techniques are the main tool used by companies to evaluate the
feasibility of investment projects. Techniques such as Net Present Value (NPV) and Internal Rate
of Return (IRR) provide a quantitative framework for assessing the added value of an
investment. However, in uncertain economic conditions, unforeseen risks can significantly
affect project outcomes. Therefore, risk management becomes an essential component in the
investment decision making process, which aims to identify, analyze and reduce the negative
impact of uncertainty. Integration between capital budgeting techniques and risk management
approaches is relevant to increasing accuracy and precision in investment project assessment.

Companies are often faced with challenges in making investment decisions under
economic uncertainty. This uncertainty can come from market fluctuations, changes in
government policy, to uncertainty in technology. Traditional capital budgeting techniques, such
as NPV and IRR, have limitations in anticipating and managing unexpected risks, which can lead
to less than optimal investment decisions.

A literature review shows a lack of research that comprehensively combines capital
budgeting techniques with risk management. While separate research on capital budgeting and
risk management is abundant, studies exploring how these two approaches can be integrated
are limited. This shows an urgent need for more effective methods of dealing with economic
uncertainty through more holistic integration.

This research aims to explore and evaluate how the integration of capital budgeting
techniques with a risk management approach can be carried out. The main objective is to
provide practical guidance that can be used by companies in making investment decisions,
especially in uncertain economic conditions. Thus, it is hoped that this research can increase
accuracy and effectiveness in evaluating investment projects.

This research focuses on the main question: How can capital budgeting techniques be
integrated with risk management approaches to mitigate investment uncertainty? This
question will be answered through a systematic analysis of the literature, highlighting methods
and approaches that have proven effective in practice.

This research offers a systematic approach that combines two disciplines that have
tended to be studied separately. This approach has not been explored much before, thus
providing a new contribution to the literature. The use of the systematic literature review
method also provides comprehensive insights supported by empirical evidence from various
studies.

It is hoped that this research will provide a useful framework for practitioners in
investment evaluation, helping them to effectively combine capital budgeting techniques with
risk management approaches. In addition, this research also provides a significant theoretical
contribution in the development of literature on the integration of these two disciplines,
enriching understanding and practice in investment management.
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2. Research Methods
This research collects articles from reputable international databases such as Scopus,

Web of Science, and IEEE Xplore. The search process was carried out using relevant keywords,
including "capital budgeting", "risk management", "investment uncertainty", "NPV", "IRR",
"sensitivity analysis", "Monte Carlo simulation", and "real options" . This database was chosen
because it has broad coverage and access to highly reputable journals, thus ensuring the
quality and relevance of the articles obtained.

The initial search process yielded a large number of articles. Each article was
systematically checked for relevance to the research topic. Articles that met the inclusion and
exclusion criteria were then analyzed in depth. The number of initial articles found through the
initial search is in the hundreds, but only those that are most relevant and meet the criteria will
be included in further analysis.

Inclusion and exclusion criteria were established to ensure that only relevant and
high-quality articles were included in this literature review. Inclusion criteria include articles
that discuss capital budgeting, risk management, and the integration of the two approaches.
Articles that do not have direct relevance, are not available in full-text will be excluded from
the analysis. This is done to ensure that only the most recent and relevant studies are used to
support research findings.

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
method was used to screen and select articles to be included in the literature review. PRISMA
provides a clear and transparent framework for identifying, screening, and selecting relevant
studies, thereby increasing the reliability and validity of this systematic literature review. The
PRISMA flow diagram will be used to show the article selection process, starting from the
stages of identification, screening, determining eligibility, to inclusion of articles in the final
analysis. This diagram will help in visualizing the selection process and ensure transparency in
the selection of articles.

3. Results and Discussion
3.1 Basic Concepts of Capital Budgeting
Capital budgeting techniques are fundamental for assessing the feasibility and

profitability of investment projects. Commonly used methods include Net Present Value (NPV),
Internal Rate of Return (IRR), and payback period. NPV is widely preferred for evaluating
investment projects (Stec & Zeleňáková, 2019). Effective capital budgeting decisions
necessitate managers to forecast future demands, address short-term funding needs, and
evaluate the riskiness of the business environment (Bakri et al., 2021).

Investment feasibility analysis is pivotal in determining the return on investment
alternatives, prioritizing investments, and avoiding wasteful resource allocation (Zakik et al.,
2022). The payback period is influenced by the initial investment outlay and is a significant
factor in assessing project feasibility (Sapmaz & Kılıçaslan, 2022). Capital budgeting techniques
not only evaluate technical feasibility but also project economic viability, with Internal Rate of
Return (IRR) being a key profitability indicator (Agbeye, 2019).

Research indicates that the payback period, Internal Rate of Return (IRR), and
Profitability Index are crucial metrics in investment feasibility analysis (Lan et al., 2022). The
payback period signifies the time taken to recover the initial investment cost, playing a critical
role in decision-making (Acharya et al., 2020). Furthermore, the payback period can be
interpreted as the duration for the return of the investment spent through project benefits
(Nurmahmudah & Putra, 2020). In conclusion, capital budgeting techniques such as NPV, IRR,
and payback period are indispensable for evaluating the financial viability and feasibility of
investment projects. These methods offer valuable insights into project profitability, return on
investment, and risk assessment, assisting managers in making well-informed investment
decisions.
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● Net Present Value (NPV)
NPV is a method that calculates the difference between the present value of cash

inflows and the present value of cash outflows of a project. The NPV formula is:

where CtC_tCt​is the cash flow in period ttt, rrr is the discount rate, and C0C_0C0​is the
initial investment.

Advantage:
● Provides a clear and direct measure of project profitability in currency terms.
● Consider the time value of money, thus providing a more accurate picture of

the project's value.
Weakness:

● Depends on estimates of future cash flows and discount rates, which can be
difficult to predict accurately.

● Does not provide information about percentage returns on investments.

● Internal Rate of Return (IRR)
IRR is the discount rate that makes the NPV of a project's cash flows zero. IRR is

calculated by finding the rrr that satisfies the equation:

Advantage:
● Provides a rate of return that easily compares to the cost of capital or other

projects.
● Useful in determining project feasibility based on expected returns.

Weakness:
● Can provide misleading results if the project has unconventional cash flows (for

example, the cash flows change sign several times).
● Does not take into account the size of the project; two projects with the same

IRR but different investment scales will be treated as if they have the same
value.

● Payback Period
The payback period is the time required to recover the initial investment from the

project's cash inflows. The payback period is calculated by adding up the cash inflows until the
amount equals the initial investment.

Advantage:
● Simple and easy to calculate.
● Provides a quick overview of project liquidity.

Weakness:
● Does not take into account the time value of money.
● It does not consider cash flows that occur after the payback period, so it does

not reflect the total profitability of the project.

Each technique has its own advantages and disadvantages, so they are often used
together to provide a more comprehensive picture of the feasibility of an investment project.
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Integration of these techniques with a risk management approach can help overcome some of
the weaknesses and increase the reliability of investment evaluation.

3.2 Basic Concepts of Risk Management
Risk management is a fundamental process in project and organizational management

that involves identifying, analyzing, evaluating, and mitigating risks to minimize negative
impacts and optimize opportunities (Wang et al., 2019). The risk management process
comprises key steps, beginning with risk identification, which involves recognizing potential
risks through methods like brainstorming and document analysis (Wang et al., 2019).
Subsequently, risk analysis is conducted to understand the nature and impacts of identified
risks, utilizing qualitative techniques like SWOT analysis and quantitative methods such as
Monte Carlo simulation (Wang et al., 2019). Risk evaluation follows, where the significance and
priority of risks are determined by comparing them against established criteria, often visualized
using tools like risk heat maps (Wang et al., 2019). Finally, risk mitigation strategies are
developed to reduce the likelihood or impact of risks through approaches like risk avoidance,
reduction, transfer, or acceptance (Wang et al., 2019).

Various tools and techniques support risk management processes, including SWOT
analysis for identifying project-related strengths and weaknesses, risk matrices for visualizing
risks based on likelihood and impact, Monte Carlo simulation for predicting uncertain
outcomes, decision tree analysis for informed decision-making, and what-if analysis for
exploring different scenarios and their impacts on projects (Wang et al., 2019). Integrating risk
management techniques with capital budgeting can enhance investment decision-making by
enabling companies to make data-based choices that increase project success rates and
minimize potential losses (Wang et al., 2019).

In the context of investment decision-making, effective risk management practices are
essential for companies to navigate uncertainties and make informed choices (Wang et al.,
2019). By integrating risk management with capital budgeting, organizations can enhance their
decision-making processes by considering both the risks and opportunities associated with
investments (Wang et al., 2019).

3.3 Integration of Capital Budgeting and Risk Management
Capital budgeting techniques are essential for evaluating the financial feasibility of

projects, while risk management is crucial for identifying and mitigating potential risks
associated with these projects. Integrating capital budgeting with risk management enhances
decision-making processes by considering both financial viability and risk exposure (Rogiananto
& Sutardi, 2021). Managers in organizations with a high risk tolerance often operate under
conditions of uncertainty, emphasizing the need for aligning risk-taking behavior with effective
risk management strategies in capital budgeting decisions (Aliyeva, 2023).

Capital budgeting practices involve investment analysis, setting discount rates, and
conducting risk analysis, underscoring the importance of evaluating risks alongside financial
considerations (Mubashar & Tariq, 2019). The integration of risk management into the capital
budgeting process entails assessing risk priorities and potential losses to make informed
decisions about project feasibility ("Risk Incorporation into the Capital Budgeting process of
Solar Power Plants", 2019). Companies need to consider various factors such as leverage,
growth opportunities, and industry characteristics when selecting capital budgeting methods,
highlighting the interconnectedness of financial decisions and risk management strategies
(Al-Mutairi et al., 2020).

Effective risk management in capital budgeting requires incorporating the risk profile of
projects into decision-making processes to ensure a comprehensive evaluation of potential
risks and returns (Himawan & Pribadi, 2021). By integrating risk management systems and
frameworks, organizations can enhance their ability to manage and disclose fiscal risks, thereby
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improving overall financial decision-making processes (Chhetri, 2022). Moreover, the utilization
of sophisticated capital budgeting techniques like Internal Rate of Return (IRR) and Net Present
Value (NPV) reflects a shift towards more advanced methods that consider both financial
metrics and risk factors.

In conclusion, the integration of capital budgeting techniques with risk management
practices is crucial for making informed and strategic financial decisions. By considering risk
factors alongside financial assessments, organizations can enhance their project evaluation
processes and improve long-term performance and shareholder value.

3.4 Risk Management Approach in Capital Budgeting
In capital budgeting, various risk management approaches are utilized to assess and

mitigate uncertainties associated with investment decisions. Sensitivity analysis is a common
method used to evaluate the impact of changing variables on project outcomes (Froot, 2023).
This technique allows decision-makers to understand how variations in key factors can
influence the financial viability of a project. Monte Carlo Simulation is another valuable tool
employed in capital budgeting to predict likely project outcomes by simulating different
scenarios and their probabilities (Pereira & Gomes, 2023). By running multiple simulations,
decision-makers can gain insights into the range of potential outcomes and associated risks.

Real Option Analysis is a sophisticated approach that involves applying real options to
manage investment uncertainty (Bakri et al., 2021). This method recognizes that investment
decisions are not irreversible and incorporates the flexibility to adapt to changing market
conditions. By valuing managerial flexibility within investment projects, real option analysis
provides a more comprehensive view of the project's potential value and risk profile.

Integrating these risk management techniques into the capital budgeting process
enhances decision-making by providing a more nuanced understanding of the uncertainties
involved. Sensitivity analysis helps in identifying key risk factors, Monte Carlo Simulation offers
a probabilistic view of potential outcomes, and Real Option Analysis allows for strategic
decision-making under uncertainty. By combining these approaches, organizations can make
more informed and robust investment decisions that align with their strategic objectives and
risk tolerance levels.

3.5 Empirical Study
Empirical studies have highlighted the importance of integrating capital budgeting and

risk management for effective capital management in risk mitigation and regulatory
compliance (Gadzo et al., 2019). Research indicates that Tier-1 capital has a positive influence
on risk management, profitability, and overall performance, with risk management acting as a
mediator between Tier-1 capital and profitability (Rangkuti, 2020). The relationship between
working capital management and corporate profitability has been a key focus in empirical
studies, underscoring the significance of efficient working capital management (Akbar et al.,
2021).

In the realm of capital budgeting, studies have examined the link between capital
budgeting decisions and political risk, stressing the importance of managers forecasting future
demands, addressing short-term funding needs, and considering the riskiness of the business
environment for optimal investment returns (Bakri et al., 2021). Additionally, literature has
discussed the interplay among risk management, capital budgeting, and capital structure
policies, particularly in the context of insurers and reinsurers (Froot, 2023).

Furthermore, research has delved into the allocation of resources for risk management
activities in business organizations, emphasizing the need to budget resources to enhance and
integrate risk management practices (Silwimba & Fadun, 2023). Studies have also explored
capital budgeting practices, with a specific focus on small and medium enterprises (SMEs),
drawing data from various industries to enrich the capital budgeting literature (Mota &
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Moreira, 2023). Overall, these empirical studies offer valuable insights into the integration of
capital budgeting and risk management, elucidating the intricate relationships among capital
management, risk mitigation, profitability, and overall business performance.

4. Conclusions
Overall, the integration of capital budgeting techniques with risk management

practices is critical to making well-informed investment decisions in an uncertain economic
environment. Capital budgeting methods such as NPV, IRR, and payback period provide
valuable insight into the financial viability and viability of investment projects, while risk
management processes help identify, analyze, evaluate, and mitigate potential risks associated
with such projects. By integrating these two disciplines, organizations can improve their
decision-making processes, consider financial metrics and risk factors, and increase long-term
performance and shareholder value.

The findings from this literature review have several implications for theory and
practice. From a theoretical perspective, the integration of capital budgeting and risk
management expands understanding of how financial decision-making processes can be
optimized to account for uncertainty and risk. Practically, the insights gained from this study
can guide managers and practitioners in implementing more robust investment evaluation
processes, leading to better resource allocation, improved project outcomes, and improved
organizational performance.

Although this literature review provides valuable insights, there are several limitations
that need to be noted. One limitation is the potential for bias in the selection of articles and
interpretation of findings. Additionally, the scope of the review may not include all relevant
studies on the topic, which may lead to gaps in understanding. Furthermore, the
generalisability of the findings may be limited by the context-specific nature of some studies.

Future research in this area could focus on overcoming the limitations identified in this
study and further explore the integration of capital budgeting and risk management in different
contexts and industries. Additionally, longitudinal studies can provide insight into the long-term
effects of integrating the two disciplines on organizational performance. Furthermore,
comparative studies can be conducted to evaluate the effectiveness of different integration
approaches and methodologies. Overall, continued research in this area can contribute to
advances in theory and practice in the integration of capital budgeting and risk management.

5. References
Acharya, P., Regmi, P., Gauchan, D., Bahadur, D., & Bahadur, G. (2020). Benefit cost analysis of

small farm machineries used for rice cultivation in nepal. International Journal of
Applied Sciences and Biotechnology, 8(4), 448-453.
https://doi.org/10.3126/ijasbt.v8i4.31928

Agbeye, S. (2019). Capital budgeting techniques: estimation of internal rate of returns. Asian
Journal of Economics Business and Accounting, 1-10.
https://doi.org/10.9734/ajeba/2019/v13i230167

Akbar, A., Akbar, M., Nazir, M., Poulová, P., & Ray, S. (2021). Does working capital management
influence operating and market risk of firms?. Risks, 9(11), 201.
https://doi.org/10.3390/risks9110201

Aliyeva, K. (2023). Application of fuzzy simple additive weighting method in group decision
making for capital investment.. https://doi.org/10.20944/preprints202307.1014.v1

Al-Mutairi, A., Naser, K., & Saeid, M. (2020). Capital budgeting practices by non-financial
companies listed on kuwait stock exchange (kse)..
https://doi.org/10.37247/beru.1.2020.7

756



Amalia PRODUCTIVITY, 1 (5) 2024: 750-758

Bakri, A., Fifield, S., & Power, D. (2021). Capital budgeting practices and political risk: evidence
from lebanon. Qualitative Research in Financial Markets, 14(3), 483-504.
https://doi.org/10.1108/qrfm-11-2020-0224

Chernyaev, M. and Boiko, A. (2022). Economic efficiency of gas industry investment projects in
russia on the example of export gas pipelines. Rudn Journal of Economics, 30(4),
587-601. https://doi.org/10.22363/2313-2329-2022-30-4-587-601

Chhetri, R. (2022). Corporate finance practices in nepal. Kic International Journal of Social
Science and Management, 1(1), 103-116. https://doi.org/10.3126/kicijssm.v1i1.51107

Froot, K. (2023). Risk management, capital budgeting, and capital structure policy for insurers
and reinsurers. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.4357084

Gadzo, S., Kportorgbi, H., & Gatsi, J. (2019). Credit risk and operational risk on financial
performance of universal banks in ghana: a partial least squared structural equation
model (pls sem) approach. Cogent Economics & Finance, 7(1), 1589406.
https://doi.org/10.1080/23322039.2019.1589406

Han, Y. (2023). Economic evaluation model of investment projects from the perspective of
sustainable development.. https://doi.org/10.1117/12.3005762

Himawan, A. and Pribadi, Y. (2021). Risk management implementation in indonesian state
budget fiscal risk disclosure. Optimum Jurnal Ekonomi Dan Pembangunan, 11(1), 24.
https://doi.org/10.12928/optimum.v11i1.3277

Lan, H., Afero, F., Huang, C., Chen, B., Huang, P., & Hou, Y. (2022). Investment feasibility analysis
of large submersible cage culture in taiwan: a case study of snubnose pompano
(trachinotus anak) and cobia (rachycentron canadum). Fishes, 7(4), 151.
https://doi.org/10.3390/fishes7040151

Mota, J. and Moreira, A. (2023). Capital budgeting practices: a survey of two industries. Journal
of Risk and Financial Management, 16(3), 191. https://doi.org/10.3390/jrfm16030191

Mubashar, A. and Tariq, Y. (2019). Capital budgeting decision-making practices: evidence from
pakistan. Journal of Advances in Management Research, 16(2), 142-167.
https://doi.org/10.1108/jamr-07-2018-0055

Nurmahmudah, F. and Putra, E. (2020). What makes employees productive and have high
performance? human capital investment in universities. Asian Journal of Education and
Social Studies, 21-36. https://doi.org/10.9734/ajess/2020/v11i130281

Nyasha, S. and Odhiambo, N. (2019). The impact of public expenditure on economic growth: a
review of international literature. Folia Oeconomica Stetinensia, 19(2), 81-101.
https://doi.org/10.2478/foli-2019-0015

Pereira, A. and Gomes, A. (2023). Assessing budget risk with monte carlo and time series
bootstrap. U Porto Journal of Engineering, 9(1), 1-15.
https://doi.org/10.24840/2183-6493_009-001_000976

Pilvere, I., Silovs, M., Ozoliņš, J., Nipers, A., & Dmitrijeva, O. (2021). Project valuation and risk
assessment in food product development: evidence from fuzzy real option valuation.
Rural Sustainability Research, 45(340), 38-52. https://doi.org/10.2478/plua-2021-0006

Rangkuti, Z. (2020). The effects of tier-1 capital to risk management and profitability on
performance using multiple fixed effect panel data model. Measuring Business
Excellence, 25(2), 121-137. https://doi.org/10.1108/mbe-06-2019-0061

Rogiananto, D. and Sutardi, A. (2021). Using capital budgeting method to solve financial
problems in natural perfume business: a case study from adem fresh. Malaysian
Journal of Social Sciences and Humanities (Mjssh), 6(6), 289-298.
https://doi.org/10.47405/mjssh.v6i6.828

Sapmaz, S. and Kılıçaslan, İ. (2022). Conceptual design and feasibility study of industrial
sludge-based biosolid fuel production facility. Energy & Environment, 34(6), 2093-2109.
https://doi.org/10.1177/0958305x221108496

757



Amalia PRODUCTIVITY, 1 (5) 2024: 750-758

Silwimba, P. and Fadun, O. (2023). Allocation of resources for risk management activities by
business organisations in developing countries: evidence from zambia. Bussecon
Review of Social Sciences (2687-2285), 4(2), 15-24.
https://doi.org/10.36096/brss.v4i2.381

Stec, A. and Zeleňáková, M. (2019). An analysis of the effectiveness of two rainwater harvesting
systems located in central eastern europe. Water, 11(3), 458.
https://doi.org/10.3390/w11030458

Wang, F., Xu, S., Sun, J., & Cullinan, C. (2019). Corporate tax avoidance: a literature review and
research agenda. Journal of Economic Surveys, 34(4), 793-811.
https://doi.org/10.1111/joes.12347

Zakik, Z., Kamil, A., Prasetyo, A., Ryandono, M., & Wijayanti, I. (2022). Economic development
on madura island through halal tourism: a business feasibility study. Al-Uqud Journal of
Islamic Economics, 6(2), 289-303. https://doi.org/10.26740/aluqud.v6n2.p289-303

Zhu, Y. and Zhou, Y. (2023). Study on sustainable development oriented community public
hospital in china based on optimal decision making model for environment renovation.
Sustainability, 15(9), 7184. https://doi.org/10.3390/su15097184

758


