%

Journal Website

Article history:

Received 02 March 20234
Accepted 17 May 2024
Published online 20 June 2024

Dynamic Management and Business

Analysis

Volume 3, Issue 1, pp 258-288
E-ISSN: 3041-8933

Examining Risk Perception and Cost of Capital in Emerging Market
Projects Using the DCC-GARCH Model

Nima Valizdeh Chari!

,Hoda Hemmati? ®*, Fereydon Ohadi®

1 Department of Industrial Management, Science and Research Branch, Islamic Azad University, Tehran, Iran.
2 Department of Accounting, Roudehen Branch, Islamic Azad University, Roudehen, Iran (Corresponding Author).
3 Department of Industrial Engineering, Karaj Branch, Islamic Azad University, Karaj, Iran.

* Corresponding author email address: hemmati.hoda@gmail.com

Article Info

ABSTRACT

Article type:
Original Research

How to cite this article:

Valizdeh Chari N, Hemmati H, Ohadi F.
(2024). Examining Risk Perception and
Cost of Capital in Emerging Market
Projects Using the DCC-GARCH Model.
Dynamic Management and Business
Analysis, 3(1), 258-288.
https://doi.org/10.22034/dmbaj.2024.203
5729.1037

Ll @Mom

© 2024 the author(s). Published by
Knowledge = Management  Scientific
Association. This is an open access article
under the terms of the Creative Commons
Attribution 4.0 International (CC BY 4.0)
License.

Objective: The aim of this study is to accurately estimate the cost of
capital and manage risk in energy projects based on public-private
partnerships (PPP) in emerging markets. Methodology: To explore
the mechanism of determining capital costs and evaluating capital
budgeting, Dynamic Conditional Correlation (DCC) and Generalized
Autoregressive Conditional Heteroskedasticity (GARCH) models
were employed. Additionally, the pure-play method was used as a
tool for measuring systematic risk in energy-related projects in
emerging markets. Findings: The results showed that the DCC-
GARCH model is capable of more accurately predicting volatility and
capital costs in emerging markets. Moreover, the use of the pure-play
method for calculating systematic risk led to reduced volatility and
improved capital cost estimation. The findings also indicated that
market volatility and risks associated with economic and financial
policies in emerging markets have a significant impact on capital
costs. Conclusion: This study demonstrates that the application of
advanced financial models such as DCC-GARCH and the pure-play
method can lead to more accurate capital cost estimations in PPP
projects and provide a better understanding of risks in emerging
markets. These models offer valuable tools for risk management in
the dynamic economic conditions of emerging markets.
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EXTENDED ABSTRACT
Introduction

The accurate estimation of the cost of capital and effective risk management are pivotal concerns
in projects operating within emerging markets, especially energy-related projects based on public-private
partnerships (PPP). These projects often face significant uncertainty and instability due to the dynamic
economic environments in which they operate. Risk management is crucial for predicting and mitigating
the effects of economic fluctuations, which can lead to improved project performance (Adeel, 2023; Eyshi
Ravandi et al., 2024; Hasanzadeh et al., 2023; Yazdan Panah & Ahmadi Mousavi, 2023).

In many developing countries, PPP projects have emerged as a key strategy for financing
infrastructure development. However, one of the critical challenges in these projects is accurately
estimating the cost of capital and managing the associated risks. A significant factor influencing capital
costs is the investor’s risk perception, which varies depending on the host country's economic and market
conditions (Agliardi et al., 2012). Emerging markets, characterized by economic instability and the risks
associated with fiscal and financial policies, present numerous challenges for investors (Boubakri et al.,
2016). Therefore, advanced financial models are required to accurately estimate the cost of capital in these
contexts.

The application of models such as Generalized Autoregressive Conditional Heteroskedasticity
(GARCH) and Dynamic Conditional Correlation (DCC) models allows for the precise analysis of market
volatility and its impact on capital costs (Chen & Hatamleh, 2022). These models help researchers calculate
time-varying volatility and capture the dependencies between different economic variables, providing a
clearer picture of the risks and capital costs involved (Fatima & Uddin, 2022).

One of the fundamental issues in estimating capital costs in emerging markets is the extreme
market volatility and uncertainty, which often lead to incorrect or overestimated capital cost projections
(Uppal & Mangla, 2013). The pure-play method, which focuses on analyzing the financial performance of
similar companies within related industries, has gained attention as an effective approach for estimating
systematic risk (Agrawal, 2014). This method helps provide a more accurate estimate of the risks involved
in these projects (Hitimana et al., 2016).

Research indicates that market volatility in emerging economies directly impacts investment
decisions and risk management strategies. Hammoudeh & McAleer (2015) found that financial market
instability can cause unexpected fluctuations in capital costs, reinforcing the importance of using advanced
models like DCC-GARCH to analyze these risks (Hammoudeh & McAleer, 2015). In addition, economic
and fiscal policy risks should also be considered, as they can significantly influence investment returns
(Boubakri et al., 2016). Tools like the Capital Asset Pricing Model (CAPM) help investors estimate risks
and capital costs, particularly in emerging markets with high political and economic risks (Harun, 2022).

Given the volatility of emerging markets, investors require tools to analyze economic conditions
and forecast market fluctuations accurately. Financial models such as DCC-GARCH can provide investors
with dynamic insights into risk and market conditions, allowing them to make more informed investment
decisions (Guo & Bai, 2014). Therefore, accurate capital cost estimation and risk management in PPP
projects in emerging markets require advanced financial analysis and modeling techniques, such as pure-
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play and DCC-GARCH, to help investors navigate these complex markets (Dinger & Hacioglu, 2015). The
aim of this study is to accurately estimate the cost of capital and manage risk in energy projects based on
public-private partnerships (PPP) in emerging markets.

Methodology

The present study utilized a combination of the Dynamic Conditional Correlation (DCC) model
and the Generalized Autoregressive Conditional Heteroskedasticity (GARCH) model to analyze market
volatility and risk in emerging market projects. These models were employed to predict capital costs more
accurately by assessing time-varying volatility and understanding the relationship between various
financial factors. Additionally, the pure-play method was applied to estimate systematic risk, particularly
in energy-related projects based on PPP models.

To perform the analysis, data on financial markets and economic indicators from several emerging
markets were collected. The pure-play method was used to benchmark energy-related projects by
analyzing the performance of similar companies within the same industry. The GARCH model was used
to capture volatility over time, while the DCC model provided a framework for understanding dynamic
correlations between key financial variables. The results from these models were used to calculate capital
costs and assess the associated risks.

Findings

The results of the study demonstrated that the DCC-GARCH model was highly effective in
predicting capital costs and volatility in emerging markets. The model accurately captured the fluctuations
in market conditions, providing a more refined estimate of capital costs compared to traditional methods.
The findings revealed that using the DCC model allowed for better prediction of market volatility,
resulting in a more accurate understanding of the cost of capital. The pure-play method, when applied to
estimate systematic risk, reduced volatility and enhanced the precision of capital cost estimates.

Quantitatively, the DCC-GARCH model was found to reduce capital cost overestimations by
approximately 12% compared to traditional static models. Market volatility, influenced by economic and
fiscal policy risks, had a significant impact on capital costs, with fluctuations accounting for nearly 18%
of the variance in capital costs in the analyzed projects. Additionally, the systematic risk calculated using
the pure-play method resulted in a 10% reduction in capital cost estimation errors.

Discussion and Conclusion

The study's findings highlight the effectiveness of using advanced financial models such as DCC-
GARCH and pure-play for estimating capital costs in PPP projects within emerging markets. These
models provide a more accurate analysis of market volatility and risk, particularly in dynamic economic
conditions. The use of DCC-GARCH models allowed for a better understanding of time-varying market
dependencies, leading to improved capital cost estimates (Chen & Hatamleh, 2022).

One of the key insights from this study was the significant impact of economic and fiscal policy
risks on capital costs. These findings align with previous research, which suggests that market volatility



and political-economic uncertainties in emerging markets can make capital cost estimation highly
challenging (Boubakri et al., 2016). For example, Hammoudeh & McAleer (2015) emphasized that
fluctuations in economic policies can lead to unexpected capital cost changes, further stressing the
importance of dynamic financial models in these markets (Hammoudeh & McAleer, 2015). Thus, utilizing
models like DCC-GARCH is essential for investors operating in volatile environments (Cui, 2018).

Additionally, the study confirmed that the pure-play method is an effective tool for managing
systematic risk in PPP projects, especially in sectors with limited access to precise financial data. This
result is consistent with Agrawal (2014), who found that pure-play can reduce market volatility and
improve the accuracy of capital cost predictions (Agrawal, 2014). Similarly, Hitimana et al. (2016)
demonstrated that this method could be a valuable risk management tool when financial data are scarce or
incomplete (Hitimana et al., 2016).

The implications of this study are significant for international investors involved in PPP projects
in emerging markets. The findings suggest that using advanced financial models such as DCC-GARCH
and pure-play can enhance the accuracy of capital cost estimates and improve risk management strategies.
These results are in line with previous studies on risk management in emerging markets (Clarke, 2010;
Dinger & Hacioglu, 2015). Furthermore, Hammoudeh & McAleer (2015) and Agliardi et al. (2012)
emphasized the importance of financial models in managing risks in uncertain economic environments
(Agliardi et al., 2012; Hammoudeh & McAleer, 2015).

In conclusion, the study demonstrates that advanced financial models, such as DCC-GARCH and
pure-play, offer valuable tools for accurately estimating capital costs and managing risks in PPP projects
in emerging markets. Future research could focus on exploring the impact of other factors, such as
exchange rate fluctuations and changes in monetary policy, on capital costs. Additionally, comparative
analyses of the effectiveness of different financial models for risk prediction could further enhance our
understanding of risk management strategies in these markets.
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