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Abstract 

  

The Geopolitical risk (GPR) generated by the Russian invasion of Ukraine has triggered 

various impacts and responses in terms of financial markets and investors’ sentiments 

regarding sensible actions. The purpose of this study was to focus on GPR and responses to 

financial assets and commodities using a vector autoregressive (VAR) model. The results 

uncovered differences in the various responses of financial assets and commodities in different 

durations. It was found that under increasing GPR, gold is a safe haven for energy commodities, 

while bitcoin is safe haven for the capital market, and treasury bonds and US dollars are a safe 

haven for other various financial assets as well as commodities such as energy. Since gold’s 

behavior is determined by itself, investment in gold can help reduce risk in portfolios when 

there is an increase in geopolitical risk and at times of a bearish market. 
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1. INTRODUCTION  

 

Geopolitical risk (GPR) always has an impact on investing sentiments which can affect 

business sectors and the movements of global financial markets (Bouri et al., 2019; Caldara & 

Iacoviello, 2022). The situation of the Russian invasion of Ukraine on February 24, 2022, was 

an antecedent of a higher GPR Index (Figure 1) transformed into financial and economic 

sanctions by the European Union and America. New investments have been prohibited, while 

Russian foreign exchange reserves and assets have been frozen, and SWIFT has deserted 

Russian banks (Rappeport, 2022); such counteraction emposes damages to the Russian 

economy through rising GPR and has brought a negative impact on the financial market in the 

region as well as internationally (Umar et al., 2022). 

The break out of the Russian invasion of Ukraine caused an impact on GPR which is 

tremendously affecting the global economy since Russia and Ukraine are major exporters in 

the global market for important commodities such as crude oil, natural gas, and wheat4. Russia, 
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specifically, plays a significant role in the energy market which has led to significant increases 

in the price of crude oil, as evidenced by the West Texas Intermediate values, which rose from 

USD 92.10 per barrel to USD 110.60 per barrel just one week after the initial invasion 

(Bloomberg, 2022). This drives higher production costs and brings volatility in commodity 

prices, necessitating the implementation of a strict monetary policy by the Federal Reserve. 

The resulting spill-over is an inverted yield curve of the US treasury bond as well as other 

assets, along with the global financial market. Long and Guo (2022) mentioned the impact of 

pandemics from 1998 to 2021 (bird flu, swine flu, MERS, Ebola, and COVID-19) on the capital 

market, additionally impacting other financial assets and commodities, viz., gold and bitcoin 

(Choi & Shin, 2022; Wen et al., 2022), as well as the European debt crisis (Wang et al., 2022a). 

 

Figure 1 Geopolitical Risk Index5 

 

 

 

 

 

 

 

 

 

 

 

 

 

The GPR situation generated by the Russia-Ukraine conflict differs from other public 

health and financial crises, as GPR usually impacts the financial market, other financial assets 

and commodities viz., exchange rate (Aliu et al., 2023), treasury bonds, the capital market in 

the rival country (Hoffmann & Neuenkirch, 2017; Umar et al., 2022), capital markets of the 

G20 (Yousaf et al., 2022), G7 and BRIC countries (Alam et al., 2022), crude oil, gold, and 

agricultural commodities (Wang et al., 2022b). Investors’ anxiousness and risk management 

challenges are the result of GPR, consequently encouraging migration of their investments to 

highly secured financial assets and commodities to maintain wealth and reduce demand for 

other risky assets. While the responses to the event differ, wealth may decrease due to the 

variation of return and risks, which are in the same direction (Bedowska-Sójka et al., 2022). 

Past studies have discussed the positive and negative correlations among assets in various 

portfolios, including which assets could be a hedge during uncertainties or recessions (Baur & 

Lucey, 2010). Investing in hedge assets may help to reduce losses and manage risk. However, 

there is a missing period and timing as the response of financial assets and commodities at each 

period is not considered. 

Considering the absence of responses to financial markets in a particular period, this 

study discusses GPR and the associated responses of financial markets. To address the research 

gap, this study considers three phases based on GPR i.e. phase 1, which covers the period from 

January 4, 2021, to September 30, 2021, eliminating the impact of the public health crisis where 

over 90 million people around the world were infected by COVID-19 and possessed group 

immunity (Wen et al., 2022; Umar et al., 2022; Bedowska-Sójka et al., 2022), and which has a 

low average GPR index (Average P1) in reference to the entire study as shown in figure 1; 

phase 2, which covers the period from October 1, 2021, to February 23, 2022, when there was 

                                                 
5 The Geopolitical risk index. Available at: https://www.matteoiacoviello.com/gpr.htm 
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a movement of Russian troops into Ukraine (Troianovski & Sanger, 2022) and when the 

average GPR index (Average P2) is close to the average of the overall study period, as shown 

in figure 1; and phase 3, which covers the period from February 24, 2022, to July 29, 2022, 

when the Russian invasion into Ukraine began, and when the average GPR index (Average P3) 

was high in reference to the entire study, as shown in figure 1. The results exhibited will 

contribute accordingly as advice for suitable portfolios guiding investors to invest in safe haven 

assets to avoid losses from the effect of GPR. 

 

2. LITERATURE REVIEW 

 

According to the capital asset pricing model (CAPM) by Sharpe (1964), investment 

return and risk are correlated. Investors are eligible for return according to systematic risks 

which are unavoidable although diversified under macroeconomic factors. The black swan, 

viz., financial crisis, extreme climate, public health crises, terrorism, political issues, etc., 

always strongly influence investors’ sentiments and the global capital markets (Yousaf et al., 

2022). Investors usually demand high investment returns and escape risks; therefore, they 

would need to diversify their financial assets or commodities as hedge assets. However, the 

concern of investors is to avoid risk while receiving high returns, thus diversification to other 

financial assets or commodities should be employed. Baur and Lucey (2010) classified assets 

into 3 categories, i.e., safe havens, hedge assets, and diversifiers. A safe haven is an asset that 

is uncorrelated or negatively correlated with other assets in the portfolios during high volatility. 

A hedge is an asset that is uncorrelated or negatively correlated with other assets in the average 

portfolios, and a diversifier is an asset that has a positive but imperfect correlation with other 

assets in the average portfolios. 

The financial market has been impacted by the very recent public health crisis which 

has resulted in an increase in the demand for hedging assets by investors. Additionally, during 

the public health crisis, gold was identified as a hedge asset for energy commodities (Syuhada 

et al., 2022) in the US capital market (Wen et al., 2022), global capital market, capital markets 

in emerging countries (Wang et al., 2022a), the Islamic capital market, and crude oil (Chkili, 

2022), as well as being a hedge asset for economic policy uncertainty (Xiao, 2022). While 

traditional assets have always been in sight, the digital asset of cryptocurrency is a new trend 

of investment as a financial asset. Bitcoin, as the first cryptocurrency, has been presented as a 

hedge asset among traditional financial assets. Dyhrberg (2016a, 2016b) pointed out that 

bitcoin could act as a substitute for gold as well as being a hedge asset for the British capital 

market. Wang et al. (2019) also agreed that bitcoin can act as a hedge asset for the Chinese 

stock market and treasury bonds. Despite past studies, Bouri et al. (2017a) and Shahzad et al. 

(2020) expressed the conclusion that bitcoin is merely a risk diversifier. Many scholars have 

shared the explanation that bitcoin cannot act as a substitute for gold in the regular period 

(Klein et al., 2018) or even under uncertainties (Choi & Shin, 2022) and cannot act as a hedge 

asset for gold (Zhu et al., 2017) but can only play the role of diversifier for gold, crude oil, and 

the capital market (Guesmi et al., 2019). 

The Russian invasion of Ukraine has caused a surge in GPR, driving volatility in 

agricultural and energy commodity markets. During the Russian invasion, there was a stronger 

correlation between crude oil and financial assets i.e. treasury bonds, US dollars, the capital 

market (Adekoya et al., 2022), and safe haven assets such as gold (Alam et al., 2022), 

generating a surge of negative impacts on the capital market of the G20 (Yousaf et al., 2022). 

The consequence of the Russian invasion brought about 50% of the volatility spill-over (Wang 

et al., 2022b) which affects the correlation between the capital market, bond, and commodity 

market differently during the regular period (Umar et al., 2022). GPR is associated with 

changing behavior that has led to different reactions to financial assets (Bedowska-Sójka et al., 
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2022) and investor expectations (Bouri et al., 2019). Therefore, this study contributes to the 

body of knowledge on geopolitical risk and responses to financial markets (viz., bonds, stock, 

commodities, and digital assets), widening insights regarding the impact of GPR on financial 

markets during different periods, using a vector autoregressive (VAR) model to analyze the 

correlation between the financial markets. The VAR model is a popular method (Choi & Shin, 

2022; Xiao, 2022; Aliu et al. 2023) which explains simultaneous multivariate effects in a single 

equation. 

 

3. METHODOLOGY 

 

3.1 Vector Autoregressive Model 
 

This study applied the vector autoregressive (VAR) model by Sims (1980) which is 

suitable for analyzing multivariate time series financial data with dynamic behavior (Choi & 

Shin, 2022). The VAR model assigns endogenous variables, where each variable has its own 

lag length. The values of lag length in the VAR model are selected by the lowest value of the 

Akaike information criterion (AIC) and Schwarz information criterion (SIC). The VAR(p) 

process is constructed as shown in equation (1). 

     i

p

i

itit uXAAX  




1

0      (1) 

Where tX  is the vector of endogenous variables at time t, 0A  is the vector of the 

constant, iA  is the vector of the coefficient of itX  , p  is optimal lag length, and iu  is the vector 

of the error term at time t. This is a white-noise process with a zero mean and covariance matrix. 

However, the approach does not explain clear relations between financial assets and 

commodities. Therefore, to satisfy the study objectives it is necessary to also analyze the 

impulse response function (IRF) and variance decomposition to describe the magnitude of the 

impact of changes in financial assets and commodities in all aspects. In the results of the IRF 

explanation using the error of the standard deviation and displaying the dynamic impact of the 

unit shock from one financial asset to another during the same period and in the future, the 

variance decomposition of financial assets and commodities explains the overview of changes, 

comparing the proportion of the relationship and variance within the model during each time, 

to provide a forecast error variance decomposition. 

 

3.2 Data and Descriptive Statistics  

 

The study of geopolitical risk and responses to financial markets consists of financial 

assets (viz., treasury bonds, currency, cryptocurrency, and capital markets) and commodities 

(viz., gold, agriculture, and energy) (Bedowska-Sójka et al., 2022; Umar et al., 2022) variables 

which are taken into consideration (Table 1) as they are correlated with each other. Likewise, 

Russia and Ukraine are the world’s major exporters of agricultural and energy commodities 

(Wang et al., 2022b). The study employed time series data from Investing.com and 

spglobal.com, for the time period January 4, 2021, to July 29, 2022, a total of 385 days. The 

period employed was the duration that the average GPR index was higher than the 2 year, 5 

year, and 10 year averages (Figure 1). To analyse the GPR, the full duration was separated into 

3 periods according to the GPR risk and responses to financial markets at different periods viz., 

the first period dated from January 4, 2021, to September 30, 2021; the second period from 

October 1, 2021, to February 23, 2022; and the third period from February 24, 2022, to July 

29, 2022.  
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Table 1 Asset Construct 

Asset Class Symbol Definition 

Gold Gold Gold Price (USD per ounce) 

Agricultural Commodity  Agr S&P Goldman Sachs Commodity Agriculture Index 

Energy Commodity  Ene S&P Goldman Sachs Commodity Energy Index 

Capital Market MSCI 
Morgan Stanley Capital International: MSCI All-Country 

World Index 

Bitcoin BTC Bitcoin Price (USD) 

Long-term Bonds GBL S&P U.S. Treasury Bond Current 10-Year Index 

Short-term Bonds GBS S&P U.S. Treasury Bond Current 2-Year Index 

US Dollar USD US Dollar Index 

 

Data examinations were in the form of returns, use the subsequent equation (2) as 

follows: 

     












1it
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P

P
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Where itR  is the return of the financial assets and commodities i at time t and itP  is the 

closed price of financial assets and commodities i at time t while ln  is the natural logarithm 

that helps reduce the volatility on time series data analysis. 

Regarding the descriptive statistics of the financial assets and commodities return of all 

series, unit root tests display the data stationary of the financial assets and commodities return 

by Augmented Dickey Fuller (ADF) and Phillips-Perron (PP) in Table 2. 

 

Table 2 Descriptive Statistics and Unit Root Tests  

Assets Average S.D. Max Min Skewness Kurtosis 
Unit root test (Level) 

ADF PP 

Phase 1: January 4, 2021 – September 30, 2021 

Gold -0.0552% 0.9210% 2.3974% -3.4167% -0.6404 1.2319 -12.559*** -12.526*** 

Agr 0.0681% 1.5249% 4.8350% -5.4750% -0.2255 1.6338 -13.668*** -13.666*** 

Ene 0.2621% 1.8422% 5.0598% -6.4751% -0.4972 1.6928 -14.292*** -14.423*** 

MSCI 0.0541% 0.6887% 2.0141% -2.0614% -0.3637 0.9261 -12.597*** -12.573*** 

BTC 0.1725% 5.3292% 19.3756% -15.5413% -0.1770 0.8528 -13.895*** -13.911*** 

GBL -0.0236% 0.3856% 1.2732% -1.4415% 0.0409 1.1046 -13.985*** -14.039*** 

GBS -0.0002% 0.0226% 0.0782% -0.0932% -0.5232 2.2726 -13.279*** -13.278*** 

USD 0.0260% 0.3276% 0.8305% -0.7948% 0.2017 -0.4166 -14.275*** -14.292*** 

Phase 2: October 1, 2021 – February 23, 2022 

Gold 0.0858% 0.7325% 1.8421% -2.1680% -0.3176 0.6113 -8.949*** -8.917*** 

Agr 0.2053% 1.1397% 4.7746% -2.9886% 0.3581 1.9108 -8.619*** -8.572*** 

Ene 0.1755% 1.9809% 3.4448% -10.3729% -1.8597 7.4030 -8.050*** -7.931*** 

MSCI -0.0222% 0.8531% 2.0827% -2.3212% -0.1648 -0.0439 -8.059*** -8.011*** 

BTC -0.1702% 3.7517% 10.8655% -10.9978% 0.2498 1.0372 -8.680*** -8.658*** 

GBL -0.0378% 0.4557% 1.1389% -1.1009% 0.0196 -0.2697 -10.208*** -10.254*** 

GBS -0.0205% 0.0979% 0.3036% -0.5178% -1.1249 7.1842 -13.008*** -13.236*** 

USD 0.0214% 0.3406% 0.9428% -0.7533% 0.1513 0.1172 -9.723*** -9.735*** 
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Table 2 (Continued)  

Assets Average S.D. Max Min Skewness Kurtosis 
Unit root test (Level) 

ADF PP 

Phase 3: February 24, 2022 – July 29, 2022 

Gold -0.0732% 1.0249% 2.6813% -4.0519% -0.7672 2.0231 -10.831*** -10.841*** 

Agr -0.0989% 1.9530% 4.2900% -5.0490% -0.2261 0.0654 -9.378*** -9.344*** 

Ene 0.1424% 3.4924% 8.3620% -13.9258% -0.8221 2.3772 -10.206*** -10.206*** 

MSCI -0.0806% 1.3569% 2.7212% -3.7231% -0.1576 -0.2041 -8.781*** -8.770*** 

BTC -0.4230% 4.9131% 10.3603% -25.8963% -1.5823 7.0195 -10.220*** -10.222*** 

GBL -0.0473% 0.6836% 1.4418% -1.8292% -0.1377 -0.4571 -9.381*** -9.357*** 

GBS -0.0127% 0.1604% 0.4054% -0.5017% -0.1461 0.5867 -9.048*** -8.979*** 

USD 0.0907% 0.5547% 1.8470% -1.4656% -0.0738 0.2923 -11.033*** -11.016*** 

***p<0.01, Unit root tests included the intercept and trend for all series. 

 

4. RESULTS AND DISCUSSION 

 

4.1 Vector Autoregressive Model Analysis  
 

The stationary data in Table 2 displays the normal level of financial assets and 

commodities returns. Equation 2 indicates the first difference of the financial assets and 

commodities prices or I(1) at the stationary level and is suitable for VAR model analysis. The 

preferred value of the lag length, during the 3 phases, is the one that generates the lowest value 

of AIC and SIC (Appendix Table 1) as well as bearing stability (Appendix Figure 1) without 

having serial correlation (Appendix Table 2). Therefore, the preferred lag length is 1 or I(1). 

The VAR analysis indicated that there are relations between the current financial assets 

and the commodities return and the past financial assets and commodities return. Each financial 

asset and commodity is related to each other significantly in the different phases. In phase 1, 

the values of gold (Gold), bitcoin (BTC), and US dollars (USD) for the previous day affect the 

energy commodity (Ene) with a positive relationship while the Ene affects gold with a negative 

relationship. The capital market (MSCI) was affected by MSCI and USD showing a positive 

relationship with the previous day. BTC was affected by USD showing a positive relationship 

with the previous day. Long-term bonds (GBL) were affected by agricultural commodities 

(Agr) showing a negative relationship with the previous day. Short-term bonds (GBS) were 

affected by MSCI showing a negative relationship with the previous day. Finally, USD was 

affected by USD, gold, MSCI, and GBL, displaying a negative relationship with the previous 

day (Table 3). 

In phase 2, MSCI was positively influenced by the BTC of the previous day. Also, BTC 

was positively influenced by Ene and BTC of the previous day. GBS was negatively influenced 

by GBS of the previous day. Finally, USD was positively influenced by Agr but was negatively 

influenced by the MSCI and GBL of the previous day (Table 3). 

During phase 3, gold was impacted through a positive relationship by the MSCI of the 

previous day. Agr was impacted through a positive relationship by Ene of the previous day. 

The MSCI was impacted through a negative relationship by gold, while also being impacted 

through a positive relationship by the BTC of the previous day. BTC was impacted through a 

negative relationship by gold, but was impacted through a positive relationship by Ene, of the 

previous day. GBL was impacted through a negative relationship by USD of the previous day. 

Finally, USD was impacted through a negative relationship by MSCI and USD of the previous 

day (Table 3).  
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Table 3 Estimated Coefficients of the VAR(1) Model 

Assets Goldt Agrt Enet MSCIt BTCt GBLt GBSt USDt 

Phase 1: January 4, 2021 – September 30, 2021 

Goldt-1 0.0503 0.0954 0.4054** 0.1135 -0.0149 0.0112 0.0029 -0.0938*** 

Agrt-1 0.0287 0.0074 0.0346 0.0180 -0.0820 -0.0327* -0.0015 4.00x10-5 

Enet-1 -0.1023** -0.0492 -0.0836 0.0074 0.0417 -0.0284 -0.0002 0.0111 

MSCIt-

1 
-0.0267 0.1959 0.2972 0.1538* 1.0258 -0.0732 -0.0051* -0.0912** 

BTCt-1 -0.0033 0.0209 0.0467* -0.0037 -0.0588 -0.0064 -0.0003 -0.0003 

GBLt-1 0.0996 -0.0157 -0.0983 0.2533 -1.9050 -0.0550 -0.0050 -0.1459* 

GBSt-1 3.2642 1.3804 -5.2994 1.4419 22.1817 -1.4319 0.0161 1.5402 

USDt-1 0.1480 0.7296 1.0086* 0.5697*** 2.9055* -0.0613 2.56x10-5 -0.2784*** 

c -2.83x10-4 4.30x10-4 2.29x10-3* 3.82x10-4 -3.51x10-4 -6.77x10-5 3.78x10-6 2.95x10-4 

Phase 2: October 1, 2021 – February 23, 2022 

Goldt-1 0.1940 0.0015 0.3734 0.1222 0.0867 2.24x10-5 0.0006 -0.0154 

Agrt-1 -0.1136 0.0119 0.0204 -0.0977 -0.5761 -0.0457 -0.0177 0.0759** 

Enet-1 0.0014 0.0179 0.1143 0.0025 0.3720* -0.0424 -0.0056 -0.0008 

MSCIt-

1 
0.1011 -0.0292 -0.1105 0.1681 -0.7156 0.0839 0.0193 -0.1488*** 

BTCt-1 -0.0051 -0.0074 0.0068 0.0451* 0.1790* -0.0060 -0.0018 -0.0115 

GBLt-1 -0.1816 -0.2056 -0.9086 -0.2204 0.2938 0.0168 -0.0113 -0.1943* 

GBSt-1 -0.4975 -1.5883 0.0542 0.2687 -3.6778 -0.8540 -0.2524* 0.2347 

USDt-1 0.1428 0.5044 0.1342 0.4323 -1.2861 -0.0799 0.0160 -0.1408 

c 6.87x10-4 1.42x10-3 8.77x10-4 -2.65x10-4 -2.67x10-3 -4.28x10-4 -2.30x10-4** 1.17x10-4 

Phase 3: February 24, 2022 – July 29, 2022 

Goldt-1 -0.0409 -0.4107 -0.2249 -0.3966** -1.4324** -0.1077 -0.0149 -0.0873 

Agrt-1 0.0920 0.0233 0.0179 -0.0552 -0.2118 0.0198 0.0046 -0.0002 

Enet-1 -0.0522 0.1509* 0.0289 0.0442 0.3831* -0.0392 -0.0087 0.0341 

MSCIt-

1 
0.1908* 0.0789 0.5304 -0.0098 0.1305 0.0332 0.0078 -0.1042* 

BTCt-1 -0.0026 0.0201 0.0611 0.0589* -0.0297 -0.0075 -0.0020 -0.0054 

GBLt-1 0.0054 0.0634 1.5390 -0.0917 0.2018 0.0492 -0.0047 -0.0331 

GBSt-1 0.8171 -0.1179 -2.4035 1.2559 5.0985 0.4465 0.1491 0.0195 

USDt-1 0.2529 -0.1474 0.9750 -0.0330 -0.0632 -0.2716* -0.0440 -0.2438** 

c -5.61x10-4 -1.30x10-3 1.34x10-3 -7.41x10-4 -5.61x10-3 -1.78x10-4 -7.20x10-5 8.09x10-4 

*p<0.10, **p<0.05, and ***p<0.01. 

 

4.2 Impulse Response Function 
 

The following section details the results of responses to the financial markets shown 

using the impulse response function (IRF) to study how other financial assets and commodities 

in the system responded to shock which occurred on various financial assets and commodities. 

The results indicate that the responses of each financial asset and commodity to shock are in 

different forms at different times and will adjust to the equilibrium within 5 days (Figure 2 to 

Figure 9). The study of Baur and Lucey (2010) explained that assets which show an increase 

or positive response to the shock of another asset cannot act as a hedge to the other asset. On 
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the contrary, when an asset shows a decrease or negative response to the shock of another asset, 

can be treated as a hedge to the other asset (Choi & Shin, 2022; Wen et al., 2022). 

In the study of responses to financial markets, the analysis involved a comparison of 

gold and bitcoin as financial assets and commodities that bear the lowest and highest risk 

respectively without considering treasury bonds and USD which bear lower risk (standard 

deviation) than gold during the period of study (Table 2). The results indicate gold can be used 

as a hedge for energy commodities, agricultural commodities, bitcoin, and capital markets 

during phase 1. In phase 2, as the geopolitical risk situation or hostility tension becomes higher, 

the hedging property of gold changes while it cannot act as a hedge for energy commodities 

and capital markets but can still work as a hedge for short-term bonds and long-term bonds. 

During phase 3, when the geopolitical risk rises or during hostility, gold can act as safe haven 

for energy commodities only (Figure 2). This outcome is associated with Syuhada et al. (2022), 

who showed that gold can reduce the downside risk on portfolios in energy commodities such 

as crude oil (Wen et al., 2022).  

In phase 1, bitcoin can be used as a hedge for the capital market, agricultural 

commodities, long-term bonds, and gold. In phase 2, bitcoin can still be used as a hedge for 

short-term bonds and USD, but would not be suitable as a hedge for gold. However, bitcoin 

can still be a safe haven for gold in phase 3, consistent with Wang et al. (2022a), who explained 

that bitcoin is a hedge as well as safe haven for capital markets, but cannot act as a hedge for 

energy commodities (Figure 6). This is also consistent with Bouri et al. (2017b), who 

summarized that bitcoin can be a hedge for energy commodities before December 2013 only. 

Thus, it can be concluded that bitcoin and gold bear the same property which is consistent with 

Dyhrberg (2016a, 2016b) who explained that the properties of bitcoin are similar to gold, and 

also that it can be a hedge for the capital market and treasury bonds similarly to gold (Wang et 

al., 2019). 

Regarding bonds, in phase 1, long-term bonds can hedge for all financial assets and 

commodities except energy, while short-term bonds can hedge for all financial assets and 

commodities except agricultural and energy commodities. In phase 2, long-term bonds can 

hedge for gold, short-term bonds, and USD, while short-term bonds can hedge for gold, 

agricultural commodities, and long-term bonds. In phase 3, long-term bonds are a safe haven 

for gold, bitcoin, energy commodities, and USD; additionally, short-term bonds are a safe 

haven for all financial assets and commodities except agricultural and capital markets (Figure 

7 and Figure 8). On the contrary, the result from Choudhury et al. (2022) elaborated that 

treasury bonds are a safe haven of capital markets during a public health crisis since the 

situation of geopolitical risk differs from a public health crisis. In addition, the results unveil 

that bonds bear a low-risk property and therefore can be used as a hedge and safe haven for 

other financial assets and commodities, consistent with Kaczmarek et al. (2022). 

During phase 1, USD can only hedge for long-term bonds. Additionally, USD can also 

hedge for the capital market and bitcoin during phase 2, while being a safe haven for bitcoin, 

long-term bonds, agricultural commodities, and energy commodities in phase 3 (Figure 9). This 

result is consistent with Siemaszkiewicz (2021), who stated that USD is safe haven for 

agricultural products (soybean and corn) as well as bitcoin (Choi & Shin, 2022). Therefore, 

geopolitical risk has sequenced the sensible sentiments of investors on the issue of food 

security, accelerating the price of agricultural commodities. Meanwhile energy commodities 

have imposed a rise in production and transportation costs due to the Russia-Ukraine conflict 

as these countries were the world’s largest exporters of agricultural and energy commodities. 

Moreover, USD has appreciated due to an increase in the interest rate policy of the Federal 

Reserve to prevent inflation. Hence, USD is a safe haven for agricultural and energy 

commodities under high geopolitical risk.
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Figure 2 Response of Gold  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Response of Agricultural Commodities (Agr) 
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Figure 4 Response of Energy Commodities (Ene) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 Response of Capital Market (MSCI) 
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Figure 6 Response of Bitcoin (BTC) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 Response of Long-Term Bond (GBL) 
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Figure 8 Response of Short-Term Bond (GBS) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9 Response of US Dollar (USD) 
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4.3 Variance Decomposition 
 

The result of variance decomposition over 5 days indicates the volatility of other 

financial assets and commodities to the volatility of gold, which reached a maximum of 8.1%, 

while the volatility of other financial assets and commodities is linked with each other. During 

phase 3 the volatility of gold impacts various financial assets and commodities i.e., agricultural, 

energy, short-term bonds, and long-term bonds at a minimum of 10%, impacting capital 

markets at 4.3857%, while the volatility of capital markets has the highest impact on the 

volatility of gold at 3.1248% (Table 4), consistent with Umar et al. (2022). Capital market 

volatility always impacts bitcoin volatility, reaching a maximum at 37.4320% in phase 3. It 

also impacts USD at 24.5495% in the same phase (Table 4). 

The movement of other financial assets and commodities cannot define the behavior of 

gold. The result confirms that gold is a hedge and safe haven for energy commodities during 

geopolitical risk situations. This is consistent with contributions from Baur and Smales (2020) 

and Bedowska-Sójka et al. (2022), who stated that investing in gold can hedge portfolios under 

a high geopolitical risk. Wang et al. (2022b) pointed out that geopolitical risk in the case of the 

Russia-Ukraine conflict has greatly impacted agricultural and energy commodities; therefore, 

gold possesses an oversees hedging property while bitcoin can act as a diversifier in portfolios 

only. Likewise, Bouri et al. (2017a) and Shahzad et al. (2020) also stated the same conclusion 

that bitcoin can act as a diversifier only. 

 

Table 4 Variance Decomposition in 5 days 

Phase Gold Agr Ene MSCI BTC GBL GBS USD 

Gold 

Phase 1 93.4486 0.0361 4.8346 0.3488 0.0980 0.5981 0.3763 0.2595 

Phase 2 95.1636 1.0722 0.5072 1.0440 0.0366 1.3479 0.5261 0.3025 

Phase 3 91.9098 0.6925 1.2233 3.1248 0.0273 0.9472 0.5161 1.5590 

Agr 

Phase 1 2.3865 95.2895 0.2246 0.4635 0.3524 0.0365 0.0964 1.1507 

Phase 2 6.2131 87.8418 0.2665 0.7977 0.0454 1.4613 1.7857 1.5885 

Phase 3 16.2023 78.9220 3.1359 1.0995 0.2277 0.2342 0.0599 0.1186 

Ene 

Phase 1 0.9823 4.6299 89.6264 1.0716 1.2470 0.1395 0.7694 1.5342 

Phase 2 0.6976 13.6126 82.7403 0.1143 0.1725 2.5890 0.0256 0.0481 

Phase 3 29.6152 15.7205 44.8867 2.8188 0.7011 3.5622 0.8987 1.7967 

MSCI 

Phase 1 7.0052 0.0901 8.0206 78.4799 0.1572 2.6966 0.0943 3.4561 

Phase 2 0.6329 1.1835 8.4414 83.5344 3.4651 0.6351 0.0534 2.0541 

Phase 3 4.3857 0.3377 0.7370 90.8347 2.4239 0.5365 0.6785 0.0662 

BTC 

Phase 1 1.2255 0.5109 0.4538 10.3054 85.2951 0.3570 0.3516 1.5006 

Phase 2 0.6674 1.7154 2.7511 11.3331 81.8769 0.1341 0.2603 1.2618 

Phase 3 1.7073 0.3236 3.0361 37.4320 54.4232 2.2010 0.8378 0.0390 

GBL 

Phase 1 12.0649 2.6773 8.8852 1.9097 0.8463 72.8265 0.3817 0.4085 

Phase 2 13.1098 10.1385 6.6750 4.7972 2.3820 61.0555 1.5914 0.2506 

Phase 3 10.1479 2.4031 5.2553 1.9646 0.3714 76.2894 0.8778 2.6904 
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Table 4 (Continued) 

Phase Gold Agr Ene MSCI BTC GBL GBS USD 

GBS 

Phase 1 9.9588 1.8702 0.7807 2.4423 0.5925 22.2866 61.8833 0.1855 

Phase 2 12.2359 4.6203 3.3703 1.5328 0.6492 24.3521 53.0063 0.2331 

Phase 3 10.0262 1.3029 3.5084 1.8095 0.3126 52.2640 29.4736 1.3027 

USD 

Phase 1 35.1309 0.4802 2.0273 6.2513 0.5119 2.0511 3.0448 50.5027 

Phase 2 3.1046 7.5707 1.1631 12.4832 1.1789 3.2728 4.1349 67.0918 

Phase 3 7.7340 1.6259 2.6670 24.5495 0.7226 0.1382 3.4352 59.1276 

 

5. CONCLUSION AND SUGGESTIONS 

 

The conflict between Russia and Ukraine has generated impacts within the 

interconnected global financial market, affecting investors' decisions to invest in hedging assets 

to avoid risks. This study of geopolitical risk and responses to financial markets using the VAR 

model with available data from January 4, 2021, to July 29, 2022, and divided into three phases, 

unveils that each financial asset and commodity type is linked in different ways and reacts 

differently at different times. Based on the impulse response function, the financial assets and 

commodities would act as hedges and safe havens when they respond negatively according to 

the definition of Baur and Lucey (2010).  Results for phase 1 showed that gold and bitcoin are 

good hedges for other financial assets and commodities, while in phase 2, bitcoin and treasury 

bonds appeared to be good hedges for larger varieties of financial assets and commodities than 

gold. In phase 3, it is indicated that gold is safe haven for energy commodities only, while 

bitcoin is a safe haven for the capital market only. However, the low-risk financial assets such 

as treasury bonds (both short term and long term) and US dollar are safe havens for many other 

financial assets and commodities. 

The variance decomposition demonstrates that gold bears the lowest impact from the 

volatility of other financial assets and commodities in each phase. Therefore, investors should 

increase their investment proportion in gold as a hedge under uncertain hostilities. Aggressive 

investors can invest in bitcoin to receive high returns while recognizing high risk (Table 2). 

Treasury bonds and US dollars are suitable for conservative investors. Despite these results, 

the study is merely a guideline for investment decisions as it reveals the connections and 

responses of each financial asset, but does not confirm the future risks and returns. Therefore, 

investors should invest according to their acceptable risk level, while policymakers can also 

consult the results as a guide for monitoring and managing or coping with the effect of 

geopolitical risks, which is a driving force behind systematic risk. However, with the 

continuous circumstances of the Russian invasion of Ukraine, the geopolitical risk situation 

may change (increase or decrease). Additionally, the economic policies implemented by each 

country, particularly the United States, could affect financial markets as well as financial and 

economic stability, representing possible challenges to the study’s findings. In future studies, 

it is important to prioritize these factors along with sustainable stock investments as a potential 

strategy to minimize the risk caused by geopolitical events, especially given changing 

circumstances.  
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APPENDIX 

 

 

Appendix Figure 1 Inverse roots of characteristic AR polynomial test 

 

  

 

          

 

 

 

 

 

 

 

 

 

 

 

Appendix Table 1 Lag Length Selection  

Lags 
Phase 1

 
Phase 2 Phase 3 

AIC SIC AIC SIC AIC SIC 

1 -59.7794* -58.4619* -56.9154* -54.9287* -51.8402* -49.9411* 

2 -59.4590 -56.9702 -56.4380 -52.6855 -51.2107 -47.6234 

3 -59.1949 -55.5350 -56.1924 -50.6740 -50.6830 -45.4075 

4 -58.9581 -54.1270 -55.9036 -48.6193 -50.3382 -43.3747 

5 -58.8173 -52.8151 -55.8286 -46.7785 -50.0781 -41.4263 

* Optimal lag length 

 

 

[ ] p-value 

 

Appendix Table 2 Serial Correlation Test 

Lags 
Phase 1 Phase 2 Phase 3 

Q-stat Adj Q-stat Q-stat Adj Q-stat Q-stat Adj Q-stat 

1 5.0209 [NA] 5.0488 [NA] 8.7444 [NA] 8.8375 [NA] 6.4671 [NA] 6.5293 [NA] 

2 59.3542 [0.15] 59.9892 [0.14] 67.9791 [0.34] 69.3460 [0.30] 57.3965 [0.71] 58.4476 [0.67] 

3 102.3222 [0.36] 103.6814 [0.33] 148.4067 [0.10] 152.3963 [0.07] 108.9476 [0.89] 111.5150 [0.85] 


