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Abstract

This study investigates the asymmetric effects of global commodity price shocks—specifically
wheat, oil, and natural gas—on Indonesia’s exchange rate (IDR/USD) during major
geopolitical events. By utilizing a daily time=series dataset Spanning from 2019 672025, the
paper employs a Vector Error Correction Model (VECM) with structural break dummies to
examine exchange rate dynamics under four distinct regimes: pre-COVID, COVID-19
outbreak, the Ukraine—Russia war, and post-war realignment. Empirical findings reveal the
presence of cointegration among variables, with wheat emerging as a dominant long-run driver
of the rupiah’s fluctuations, particularly during high-tension geopolitical periods. Short=run
impulse response functions (IRFs) and variance decompositions 'underscore the elevated
sensitivity of the rupiah to wheat price volatility, surpassing that of oil and gas in several critical
regimes. These insights challenge conventional assumptions regarding oil-dominant
transmission and underscore the necessity for Indonesian monetary authorities to integrate
food-related external risks into their policy frameworks. The study contributes to'the broader
literature on’ exchange rate vulnerability ififémerging markets by highlighting thé'structural
asymmetry of commodity-driven transmission mechanisms.

Keywords:
Exchange rate volatility; Commodity shocks; Wheat price; Structural breaks; VECM;
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1. Introduction

Exchange rate movements in emerging markets are shaped by a complex interaction
between domestic fundamentals and external commodity shocks. For commodity-dependent
economies such as Indonesia, global price fluctuations in oil, gas, and food commodities often
exacerbate macroeconomic vulnerabilities—particularly under geopolitical stress. The
COVID-19 pandemic and the Russia—Ukraine war disrupted global supply chains and
intensified price volatility, thereby increasing the risk exposure of the Indonesian rupiah (IDR)

(Chen and Rogoft 2003; Kilian 2009).

While traditional studies have focused heavily on oil as the dominant driver of exchange
rate fluctuations (Cashin, Céspedes, and Sahay 2004; Coudert, Couharde, and Mignon 2021),
recent geopolitical shifts suggest an increasing role for food commodities—especially wheat.
In food-insecure countries like Indonesia, wheat imports are a critical macroeconomic variable,
and their prices appear to exert persistent pressure on exchange rate volatility, particularly
during periods of conflict or supply chain disruption (Zhang, Lin, and Xu 2023; Raza et al.
2024).

Although a growing body of literature has examined the effects of commodity prices on
exchange rates, much of this work overlooks the regime-dependent and asymmetric nature of
these relationships (Nguyen and Su 2021; Akram and Mumtaz 2023). Standard linear models
often fail to capture the structural shifts that occur during crisis periods, which can
fundamentally alter the sensitivity of exchange rates to external shocks (Mohaddes and Raissi
2021). Moreover, the interplay between commodity shocks and monetary policy autonomy
remains underexplored, especially in the context of Southeast Asian economies operating under

managed float regimes (Obstfeld, Ostry, and Qureshi 2019; Ghosh, Ostry, and Chamon 2016).

To address this empirical gap, the present study investigates how geopolitical and
commodity price shocks—specifically those related to wheat, oil, and gas—have influenced
Indonesia’s exchange rate behavior from 2019 to 2025. We employ a regime-sensitive Vector
Error Correction Model (VECM), augmented with structural break dummies derived from Bai—
Perron and Quandt—Andrews tests, to isolate four critical regimes: pre-COVID, the COVID

outbreak, the Ukraine war period, and the post-conflict adjustment phase.
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The findings demonstrate that wheat exerts a stronger and more persistent long-run
influence on the IDR compared to oil and gas, especially during wartime regimes. These results
challenge the conventional oil-centric narrative of exchange rate transmission and highlight the
rising strategic importance of food-related external vulnerabilities in shaping monetary policy
trade-offs (Beirne and Renzhi 2021; Aizenman and Jinjarak 2020). Impulse response and
variance decomposition analyses further reveal that food price shocks generate faster and more
volatile currency responses, calling for a rethinking of policy instruments available to central
banks in commodity-dependent, food-importing nations (Caporale and Ali 2022; Andrade and

= @ Ferroni 2021).

This study contributes to theé evolving discourse on’commodity-driven exchange rate
dynamics in several ways. First, it reconceptualizes the role of wheat as a key macroeconomic
driver in the post-pandemic era. Second, it provides empirical evidence that structural breaks
in geopolitical conditions fundamentally alter exchange rate sensitivity, thus supporting a
regime-specific modeling approach (Frenkel and Rapetti 2012). Finally, it suggests that
conventional monetary responses may be insufficient to stabilize the currency amid food price

inflation, requiring a more integrated policy framework (Adrian et al. 2022).

2] The paper is structured as follows. Section 2 reviews the theoretical and empirical literature.
Section 3 presents the data and methodology, including structural break analysis. Section 4
() 2] discusses the main empirical fesults: Section S draws policy implications, and Section 6

concludes.

2. Literature Review

2.1 Theoretical foundations

Y25) The relationship between exchange rates and commodity prices has long been studied within
Y 44) international macroeconomics. Classic theories such as the Dornbusch overshooting model
(Dornbusch 1976) and the monetary model of exchange rates provide early frameworks,
suggesting that exchange rates respond swiftly to nominal and real shocks. In open economies
heavily reliant on commodity trade, this transmission is further magnified through terms-of-

trade channels.

" © Corden and Neary (1982) introduced the “Dutch Disease” framework, emphasizing how

commodity booms can lead to currency appreciation and subsequent de-industrialization in

Z'l—.l turnltln Page 9 of 29 - Integrity Submission Submission ID  trn:oid:::3117:479116988
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resource-rich countries. More recent work emphasizes the role of real factors, such as
production costs and supply chain bottlenecks, in altering exchange rate sensitivity (Obstfeld,

Ostry, and Qureshi 2019).

In terms of pass-through mechanisms, Chen and Rogoff (2003) argue that commodity-
linked currencies tend to be more volatile and more closely tied to global price movements.
This is echoed by Coudert, Couharde, and Mignon (2021), who confirm that commodity prices

affect exchange rates asymmetrically depending on the economic cycle.
2.2 Empirical evidence on exchange rate—commodity linkages

Over the past decade, scholars have increasingly recognized the asymmetric and regime-
specific effects of commodity shocks on exchange rates. Akram and Mumtaz (2023), using a
regime-switching model, document that the sensitivity of exchange rates to oil and gas prices
varies significantly across global crises. Similarly, Mohaddes and Raissi (2021) find that
commodity price volatility intensifies exchange rate instability in emerging markets,

particularly those with shallow monetary policy buffers.

Nguyen and Su (2021) employ a nonlinear model to demonstrate that the magnitude of
exchange rate pass-through varies with the direction and persistence of commodity price
changes. While much of the earlier literature focuses on oil (Kilian 2009; Chen and Rogoff
2003), recent studies by Zhang, Lin, and Xu (2023) and Raza et al. (2024) highlight that wheat
and food commodities increasingly play a dominant role in determining exchange rate

dynamics, particularly during geopolitical conflicts.

Emerging studies on Southeast Asia show similar findings. Pham, Nguyen, and Vo (2023)
examine ASEAN countries and conclude that food and energy prices affect exchange rates
asymmetrically, with the impact being most pronounced during crisis episodes. Aizenman and
Jinjarak (2020) further emphasize that inflation-targeting regimes in Asia may constrain

exchange rate flexibility, especially in commodity-importing economies like Indonesia.

Notably, the role of structural breaks has received increasing attention. Studies by Beirne
and Renzhi (2021) and Caporale and Ali (2022) indicate that failing to account for regime shifts

can léad torunderestimation of commodity transmission effects: These findings validate the
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inclusion of crisis-sensitive dummy variables and regime-specific modeling techniques such as

Bai—Perron tests and TGARCH frameworks.
2.3 Research gap and contribution

Despite these advancements, critical gaps remain. First, the literature still disproportionately
emphasizes oil and energy markets, with relatively less focus on food commodities such as
wheat. This gap is especially pronounced for food-importing countries in Southeast Asia,
where wheat constitutes a major share of the consumer basket and trade deficit (Zhang et al.

2023).

Second, the role of geopolitical regimes and structural breaks remains under-integrated into
mainstream modeling approaches. While nonlinear and regime-switching models have been
employed, few studies link geopolitical shocks to specific shifts in commodity-exchange rate
dynamics. This is especially relevant for Indonesia, where the'impact of the' Ukraine—Russia

War on wheat prices has been both immediate and pronounced.

This study contributes to the existing literature insecveral Wways. By lapplying a regime-
dependent VECM approach using daily data and incorporating structural break analysis, the
paper captures both short-run volatility and long-run adjustment mechanisms. More
importantly, it repositions wheat—not oil—as the dominant external shock affecting
Indonesia’s exchange rate during crisis periods, offering a novel empirical lens for food-
import-dependent economies. Lastly, it provides empirical support for adaptive policy
frameworks that integrate food security with monetary strategy (Adrian et al. 2022; Andrade
and Ferroni 2021).

Table 1. Summary of research gap and contribution

Submission ID trn:oid:::3117:479116988

Commodity | Country Crisis Gap This Study's
Study Focus Focus Regime Methodology Identified Contribution
Kilian & Oil Exporters None Structural - No food cAo(i;lis :Zi};f)i[/l?rlllder
Zhou (2020) P VAR  |commodity focus [ OP Hnaer.
war/pandemic regimes
Pham et al. . ASEAN No crisis regime | Adds regime-specific
(2023) Oil mporters | N0 | VECMIRE | po rentiation | shocks (D1A-D3)
Ghoshray et . No exchange rate | Explores wheat-IDR
al. (2021) Wheat Emerging No VAR linkage linkage
. Tests wheat vs. oil
Raza et al. Wheat Africa Yes GARCH N.O COmPpArISon 1 p scks under war
(2024) (war) with oil shocks regime
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Focus on Indonesia and
local market
expectations

Ahmad et oil Fragile Yes Regime-  [No Indonesia-

al. (2023) Economies Switching |specific insight

Source: Authors’ calculation based on secondary data
2.3 Hypothesis Development

H1: Wheat price shocks significantly affect Indonesia’s exchange rate during crisis
regimes

As a net food importer, Indonesia is particularly vulnerable to fluctuations in global wheat
prices, especially during periods of heightened geopolitical risk. According to the Commodity-
Currency Hypothesis (Chen & Rogoff, 2003), structural commodity price changes—such as
those in wheat—can influence exchange rates through inflationary expectations and current
account pressures. Ghoshray et al. (2021) demonstrate that food prices significantly shape
macroeconomic stability in developing economies, while Raza et al. (2024) confirm that
middle-income, food-importing countries tend to exhibit stronger exchange rate responses to

wheat shocks than to oil price movements, particularly under geopolitical stress.

Given that wheat is a strategic consumption and import commodity in Indonesia, wheat price
shocks during the Russia—Ukraine war and post-COVID periods likely amplified exchange rate

volatility via inflation pass-through and monetary policy interventions.

Hypothesis H1: Wheat price shocks have a significant effect on Indonesia’s exchange rate
during geopolitical crisis periods.

H2: Oil and gas price shocks have stronger immediate effects but less persistent influence
compared to wheat

Based on the Dornbusch Overshooting Hypothesis (1976), exchange rates often overreact
to short-term shocks due to price stickiness in the domestic economy. As core energy
commodities, oil and gas are likely to generate immediate and strong currency reactions, with
market expectations quickly pricing in energy cost changes. However, studies by Kilian and
Zhou (2020) and Pham et al. (2023) indicate that the long-run effects of energy price shocks
tend to fade in oil-importing countries like Indonesia due to substitution effects, fiscal

stabilization policies, and energy subsidies.

By contrast, food commodities such as wheat tend to have more persistent effects on
consumer price structures due to limited substitutability. Coudert et al. (2021) emphasize that

food supply constraints impose lasting pressure on real exchange rates in emerging markets.
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Hypothesis H2: Oil and gas price shocks have strong short-term effects but exhibit less
persistence over time than wheat shocks in influencing Indonesia’s exchange
rate.

H3: Indonesia’s exchange rate response differs significantly across geopolitical regimes
(COVID-19, war, post-war)

Structural Regime Theory (Obstfeld & Rogoft, 1995) underscores the importance of context
in macro-financial relationships. In a flexible exchange rate environment like Indonesia’s,
exogenous global shocks are transmitted differently over time depending on the geopolitical
landscape. For example, during the COVID-19 pandemic, global demand uncertainty and

supply-side distuptions heightened currency volatility.

Zhang et al. (2022) demonstrate that geopolitical crisis regimes, such as the Russia—Ukraine
war, alter the way foreign exchange markets react to commodity shocks. Similarly, Ahmad et
al. (2023) find that policy credibility and economic structure mediate exchange rate responses
during different crisis phases. By incorporating regime-specific structural dummies (D1A,
DI1B, D2, D3), this study enables empirical testing of whether exchange rate sensitivity to

commodity shocks varies significantly across these defined periods.

Hypothesis H3: Indonesia’s exchange rate response to commodity price shocks differs
significantly across the COVID-19, wartime, and post-war regimes.

H4: The variance decomposition of IDR reveals greater long-term influence from food
commodity volatility than from energy shocks
Variance decomposition analysis provides a quantitative assessment of the relative
contribution of each variable to exchange rate fluctuations over time. The theory of Relative
Shock Importance posits that variables with higher long-run explanatory power over forecast

error variance reflect deeper structural risk exposure.

Raza et al. (2024) show that in food-importing economies, food commodities exert a more
dominant influence on exchange rate variance than energy shocks, particularly in post-crisis
contexts. For Indonesia, if wheat price shocks explain a larger proportion of IDR volatility over
a 40-period horizon compared to oil and gas, the empirical evidence would support this

theoretical framework.

Hypothesis H4: In the long run, wheat price volatility contributes more to the variance of
Indonesia’s exchange rate than oil and gas shocks.
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Table 2. Hypotheses and theoretical justification

Submission ID trn:oid:::3117:479116988

Hypothesis | Statement |

Theoretical Basis

Supporting Literature

Wheat price shocks significantly affect

Commodity-Currency

Ghoshray et al. (2021);

H1 Indonesia’s exchange rate during crisis |Hypothesis; Mundell-Fleming (Raza et al. (2024); Chen
regimes. Model & Rogoff (2003)
Oil and gas price shocks have stronger |Dornbusch Overshooting Kilian & Zhou (2020);

H2 immediate effects but less persistent
influence compared to wheat.

Hypothesis; Short-term
Nominal Rigidities

Pham et al. (2023);
Coudert et al. (2021)

Indonesia’s exchange rate response

Structural Regime Theory;

Zhang et al. (2022);
Ahmad et al. (2023);

H3 differs significantly across geopolitical |Expectations and Policy
regimes (COVID-19, war, post-war). Credibility Framework 823?;1(1 & Rogoff
feveals greter ong-serm influence from| Theory: Transmisson of |7 €Ll (2024
H4 g & Y Coudert et al. (2021);

food commodity volatility than from
energy shocks.

Commodity Shocks to
Exchange Rates

Kilian & Zhou (2020)

3.1 Data and variable construction

Source: Authors’ calculation based on secondary data

The empirical analysis'is based on daily data spanning ffom'1 November 2019 to 31 May

©06

g'r—.| turnitin

2025, encompassing four key geopolitical regimes: the COVID-19 outbreak, the post-
pandemic transition, the Russia—Ukraine war period, and the post-war global realignment
phase. The dependent variable'is the nominal bilateral Exchange rate of the Indonesian Rupiah
against the"US'Dollar’(IDR/USD), representing Indonesia’s external monetary position. The
independent variables include international benchmark prices of three major commodities:
wheat (USD per bushel), natural gas (USD per million British thermal units, or MMB{u), and
Brent crude 6il (USD per barrel). These variables are selected based on theit critical felevance

to'Indonesia’s import structure and macroeconomic vulnerability.

To preserve the interpretability of the estimated coefficients and avoid the loss of long-run
equilibrium meaning, all variables are analyzed in their original (level) forms, provided that
stationarity and cointegration conditions are satisfied. The data are collected from highly

reputable and authoritative secondary sources, as detailed in Table 3.

Table 3. Data Sources and Frequency of Key Commodity and Exchange Rate Variables

Variable Source Institution Frequency | Accessed on
IDR/USD exchange [Bank Indonesia and CEIC Global Daily  |[May 12, 2025
rate Database

. World Bank Commodity Market Data .
Wheat price (The Pink Sheet) Daily |May 12,2025

Page 14 of 29 - Integrity Submission
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Variable | Source Institution Frequency | Accessed on

U.S. Energy Information Administration
(EIA)

Refinitiv Eikon and Investing.com
Historical Price Data

Natural gas price Daily |May 12,2025

Brent oil price Daily |[May 12, 2025

Source: Authors’ calculation based on secondary data

To identify structural shifts in the exchange rate—commodity price relationship, this study
applies the Bai—Perron multiple structural breakpoint test. This allows the detection of
endogenous regime transitions driven by major geopolitical shocks. Based on the resulting
breakpoints, four dummy variables are constructed to represent specific regime periods: the
pre-pandemic baseline, the extended COVID=19"phase, the'Russia=Uktaine wat period, and
the post-war adjustment stage. These regime identifiers are crucial for capturing regime-
contingent asymmetries in the exchange rate transmission mechanism. The classification of

regimes is summarized in Table 4.
3.2 Econometric strategy

The econometric modeling proceeds in three stages. First, the'stationarity properties 0f all
variables arc assessed using Augmented Dickey-Fuller (ADF) unit root tests. The results
indicate thatlall series are integrated of order one, I(1), validating thétuse ofcointegration
techniques. In theé'second stage, Johansen’s cointegration test is conducted to determine the
presence of long-run relationships among the exchange rate and commodity prices. Upon
confirmation 0f cointegration, @ Vector Eiror Correction Model (VECM) is estimated to

simultaneously capture both long=term equilibrium adjustments and short-run deviations.

In order to account for the possibility that the relationship between exchange rates and
commodity prices varies across geopolitical contexts, the long-run cointegration equation is
augmented with regime-specific interaction terms. This allows for a flexible structure in which
the long-run impact of each commodity shock is conditioned on the prevailing geopolitical
regime. Such a specification is particularly appropriate for modeling time-varying
macroeconomic dynamics in an open emerging market like Indonesia. The full empirical
specification of the regime-adjusted VECM is discussed in the next section, including the

structure of the error correction term, lag selection criteria, and diagnostic robustness checks.
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This approach aligns with recent econometric literature emphasizing the importance of non-
linear adjustments and structural heterogeneity in understanding external vulnerability,

especially for commodity-dependent developing economies.

4 4 3 p-1
AIDR = 0. [B+ ) BicxPeer + ) D+ () (8L + Pe Dl + ) rexbs Xy + 2
k=1 k=1 k=1 i=1

The model estimates the effect of global commodity prices on Indonesia’s exchange rate by
specifying a regime-adjusted Vector Error Correction Model (VECM). The dependent variable
IDR, denotes the nominal exchange rate, while P, ,_; represents the lagged prices of wheat,
gas, and Brent oil. Regime shifts are captured through dummy variables D; for each crisis phase
(G=1,2,3,4). The parameter § ]k reflects regime-specific long-run effects of each commodity, and
I; denotes the short-run adjustment coefficients. The residual term &; accounts for white-noise

disturbances.
3.3 Impulse response functions and forecast error variance decomposition strategy

To evaluate the temporal behavior of exchange rate responses to commodity price shocks,
Impulse Response Functions (IRFs) are derived from the estimated VECM using the
generalized framework proposed by Pesaran and Shin (1998). These IRFs fface the impact of
a one-standard-deviation innovation in'each commodity price on the IDR/USD over a 40-day

horizon, without imposing an arbitrary ordering on the shocks.

In addition to IRFs, Fotecast Ertor Variance Decomposition (FEVD)is used to|quantify the
proportion of lexchange rate forecast variance explained by €achicommodity over time. This
provides a clearer understanding of which commodity exerts the most influence in specific
structural regimes and how their relative importance evolves during periods of crisis and

recovery.

Together, the VECM, IRF, and FEVD components of this methodological framework allow
for a comprehensive and flexible analysis of exchange rate behavior under commodity-driven
shocks, while capturing the nonlinear and regime-dependent features that characterize

emerging market vulnerabilities.
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4. Data Analysis
4.1 Structural shifts in exchange rate dynamics

This section begins with a structural examination of Indonesia’s exchange rate (IDR/USD)
in response to global commodity shocks. Initial OLS estimations confirmed that wheat and gas
prices negatively influenced IDR returns, suggesting depreciation pressures, while Brent oil
had a weak stabilizing effect. However, the model’s limited explanatory power (adjusted R? =

7.7%) indicates the need for models that can accommodate temporal and regime-specific shifts.

To explore these nonlinearities, structural break tests were applied. The Quandt—Andrews
test detected a significant break at Observation 706, aligning with the onset of the Russia—
Ukraine war. Additionally, the Bai—Perron multiple break test identified three distinct
structural shifts: post-COVID (Obs. 237), war onset (Obs. 706), and post-war normalization
(Obs. 1025). These results validate the regime-sensitive nature of Indonesia’s exchange rate
system, consistent with the hypothesis that major global disruptions reconfigure macro-

financial transmission.

Table 4. Structural break dates and regime transitions

Dummy Index Range Period Covered Regime Description

DI Obs. 1 — 706 Jan 2017 — Jan 2021 Pre.-pandemlc and pre-war baseline
regime

D2 Obs.707-1025  Jan 2021 —Feb2022  Lxiended COVID-19 & pre-
Ukraine invasion

D3 Obs. 1026-1237  Mar 2022 — Oct 2023  Russia-Ukraine war phase
(intensified conflict)

D4 Obs. 1238-1346  Nov 2023 — May 2025  Lost-war adjustment period (post-

Avdiivka phase)
Source: Authors’ calculations using Quandt—Andrews and Bai—Perron break tests (2019-2025).

The results strongly support RQ1, confirming that IDR movements are governed by discrete
geopolitical regimes, necessitating flexible modeling frameworks such as regime-interaction

VECM.

4.2 Regime-specific exchange rate sensitivity

To address RQ2—How do global energy and food commodity shocks affect the Indonesian
rupiah (IDR) exchange rate under distinct geopolitical regimes?—this study estimates four

regime-specific Vector Error Correction Models (VECM), corresponding to the COVID-19
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crash (D1), post-COVID transition (D2), the Ukraine war (D3), and the post-war recovery
(D4). The models include interaction terms between commodity prices (wheat, gas, Brent oil)
and regime dummies, allowing the cointegration structure and adjustment speed to vary across

regimes.

Unit root tests (ADF) confirm that all variables are integrated of order one, I(1), while
Johansen trace statistics detect multiple cointegrating relationships across regimes. These
results justify using the VECM framework to jointly analyze thé'long=run"equilibrium and
short=run’corrections of the exchange raté to commodity price shocks under shifting global

contexts.

4.2.1 Long-run sensitivity estimates

The'long-run' VECM results (Table 5) highlight substantial heterogeneity in exchange rate
sensitivities across regimes. During the COVID-19 crisis (D1), both wheat and gas prices show
significant negative long-term impacts on the IDR, alongside strong crisis dummy coefficients,
reflecting a disrupted cointegration path amid pandemic-driven panic in global markets. In the
post-COVID transition (D2), only gas shocks retain statistical significance, suggesting partial

reversion to pre-crisis equilibrium but incomplete stabilization.

The Ukraine war (D3) period reveals heightened sensitivity to wheat prices, with strong
positive and significant interaction effects, indicating that geopolitical tensions amplified food-
price pass-through to the exchange tate. This is consistent with Caldara and lacoviello’s (2022)
Geopolitical Risk Transmission Theory, which posits that conflict-induced uncertainty alters
trade-exposed currency dynamics. In the post-war recovery regime (D4), energy-linked
interactions (Brent and gas) re-emerge as significant, suggesting a gradual restoration of

commodity-currency fundamentals.

Table 5. Summary of long-run vecm estimates

D1 D2 D3 D4
(D_COVIDCRASH) (D_POSTCOVID) | (D UKRAINEWAR) | (D POSTWAR)
Cointegrating Eq: CointEql CointEql CointEql CointEql
WHEAT (-1) 324193.2 173250.7* -1020427*** -98382.79**
[ 0.29425] [ 1.83686] [-5.62877] [-2.39679]
GAS (-1) 103401.1 -302394.9*** -224154.8** -28726.63
[0.16475] [-4.14085] [-2.25270] [-1.06386]
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BRENT (-1) -32280.11 -11454.04* -1786.282 10465.32%**
[-0.47940] [-1.93356] [-0.23706] [3.91718]
D_Dummy (-1) -1.29E+09*** 597665.7 -5736272 -1364407
[-12.0980] [ 0.93384] [-3.32464] [-6.51069]
WHEAT*D (-1) 1.84E+08* ** -177543.5 1222415.0** 108071.2
[ 10.9384] [-1.19186] [ 5.38264] [ 1.05917]
GAS*D (-1) 1.66E+087 ** 354251.3*** -79796.99 -171895.3**
[11.1417] [ 3.83331] [-0.56740] [-2.59812]
BRENT*D (-1) -1256474%** 7737.044 -15814.43 -2775.655%*
[-4.95140] [ 0.76467] [-0.88450] [-2.30597]
C -14094302 -14936923 -8618139 -14352053

Source: Authors’ calculation based on secondary data

®OP The resultsin Table'S show that'the long-run effeécts of commodity shocks omi'the IDR are
regime-contingent. Pandemic shocks disrupted historical relationships, while wartime shocks
shifted the balance toward food price dominance. In the post-war phase, energy shocks
regained importance but did not fully restore pre-crisis dynamics, supporting the view that
multiple structural breaks (Bai & Perron, 2003) redefine exchange rate determination in

emerging economies.

4.2.2 Short-run adjustment dynamics

®O The short-run VECM estimates (Table 6) reveal that the error correction term (ECT) is
negative and statistically significantlacross all regimes, with increasing magnitude in later
®d periods. This indicates a stronger speed of adjustment towards long-run equilibrium following
deviations caused by shocks, particularly in the post-war phase. However, contemporaneous
first-differenced variables (AWHEAT, AGAS, ABRENT) are largely insignificant, suggesting
that daily exchange rate changes do not immediately incorporate commodity shocks. Instead,

adjustments occur gradually, mediated by policy interventions and market expectations.

Table 6. Summary of short-run vecm estimates

D1_COVIDCRASH D2_POSTCOVID D3_UKRAINEWAR D4_POSTWAR
‘ @ Error Correction: D(IDR) D(IDR) D(IDR) D(IDR)
CointEql -0.002943*=* -0.324978*** -0.321418*** -0.568994***
[-1.73100] [-12.7932] [-9.28229] [-17.6880]
D(IDR(-1)) -0.491321 *** -0.330422%** -0.325759%** -0.207259%%*
[-20.6267] [-12.7985] [-9.27794] [-7.73022]
D(WHEAT(-1)) -20965.81 -60897.88 -109766.2 -123.282
[-0.17893] [-0.36712] [-0.55332] [-0.00117]
D(GAS(-1)) -5670.417 -44636.1 -16997.59 -12506.45
[-0.23400] [-1.22925] [-0.25842] [-0.54414]
D(BRENT(-1)) -655.1426 6903.894 -4383.633 -6971.245
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[-0.06452] [ 0.57853] [-0.22232] [-0.72186]
D(dummy(-1)) 1113919 97086.97 2528321 4411512
[-0.22928] [ 0.07298] [-0.95756] [-0.57050]
D(WHEAT D(-1)) 70794.68 113693.7 11430.97 -342106.5
[ 0.08528] [ 0.54557] [ 0.05103] [-1.32121]
D(GAS_D(-1)) 262175.0 43276.04 2814236 -44874.27
[ 0.36074] [ 0.92742] [-0.37256] [-0.61314]
D(BRENT D(-1)) 14304.51 -15518.43 28766.22 3380.616
[ 0.40593] [-1.13897] [ 1.05314] [ 1.20311]
C 3548.173 2660.546 5855.057 2846.236
[ 0.18959] [ 0.15087] [ 0.26267] [0.16919]

Source: Authors’ VECM estimation based on daily returns and structural regime dummies

Overall, the regime-specific VECM analysis confirms that Indonesia’s exchange rate
sensitivity to commodity shocks is neither constant nor symmetric across crisis episodes.
COVID-19 introduced sharp disruptions dominated by gas and wheat shocks, the Ukraine war
intensified food-related pressures, and post-war adjustments realigned exchange rate dynamics
toward energy commodities. These findings align with recent evidence from Cogent
Economics & Finance (e.g., Adekoya & Oliyide, 2021; Opoku et al., 2023) and other Q1
studies (Narayan et al., 2022; Caldara & lacoviello, 2022), which collectively show that global

shocks trigger time-varying, regime-dependent exchange rate responses in emerging markets.

4.3 Dynamic transmission via impulse responses

1 X17) Impulse response functions (IRFs) were used to trace the dynamic path of IDR following

one-standard-deviation shocks in commodity prices under each regime.

During D1 (COVID crash), responses were weak and delayed, indicating a panic-dominated
environment. D2 responses were more structured, with wheat and gas generating short-term
depreciation that gradually reversed. D3 results showed strong, persistent IDR depreciation
after gas shocks, reinforcing the notion of commodity vulnerability. D4 responses were

dampened and convergent, consistent with stabilization and stronger policy credibility.
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Figure 1. Impulse response of idr to commodity shocks by regime
Source: Authors’ computation using VECM-derived IRFs (2019-2025).

The IRF patterns confirm that exchange rate dynamics are not only asymmetric but also

time-varying, influenced by crisis context and the nature of each commodity.
4.4 Exchange rate volatility attribution

To assess the magnitude of each commodity’s contribution to IDR variability, we used
® forecast error variance decomposition (VARDEC). Results show that during the COVID crash
(D1), over 90% of IDR variance was self-driven, with minimal external input—supporting the

“disconnect” thesis of crisis periods.

In D2, the share of wheat and gas rose to 10%, suggesting renewed linkages. D3 displayed
dominant contributions from gas (up to 20%), while D4 revealed a more balanced structure
with fundamentals regaining importance. Oil and gas jointly accounted for around 20% of IDR

variance by period 40.
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Figure 2. Forecast error variance decomposition of idr (by Regime)
Source: Authors’ VARDEC estimation using structural VECM (2019-2025).
These results suggest that gas is the most influential commodity in driving IDR volatility
during crises, particularly those linked to energy insecurity, with implications for targeted

monetary responses.

5. Discussion

The results of this study underscore @lcomplex and regime-contingent nexus between
commodity price shocks and Indonesia's exchange rate behavior. Structural break analyses
using the Chow, Bai—Perron, and Quandt—Andrews tests substantiate the presence of multiple
breakpoints—corresponding to COVID-19 (D1), post-lockdown recovery (D2), Ukraine war
escalation (D3), and post-conflict stabilization (D4). This confirms the theoretical proposition
of Carrion-i-Silvestre and Sanso (2006) thatinternational macroeconomic relationships are
nonlinear and subject to structural realignments. In support, Opoku et al. (2023) emphasize the
endogeneity of exchange rate regimes during external crises, particularly in fragile economies

where commodity-price spillovers dominate.

Caldara and Iacoviello's (2022) Geopolitical Risk Transmission Theory provides a
theoretical lens to understand the regime-specific responses observed. The elevated volatility
and exchange rate misalignments in D1 and D3 correspond to heightened geopolitical tensions

and uncertainty premia, in line with Mahonye and Mandishara's (2023) findings on the erosion
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of monetary credibility during global stress. Similarly, Khan et al. (2023) show that energy
price shocks under crisis regimes disproportionately impact fragile currencies, a phenomenon

clearly observable in our IRF analysis.

The VECM estimation results validate the theory of dynamic adjustment (Engel and
Granger, 1987), showing varying speeds of equilibrium restoration. In D4, Indonesia's return
to equilibrium accelerated, consistent with Oyadeyi and Osinubi (2024), who link rapid
adjustment speeds with credible monetary governance. This is also aligned with Tipoy et al.
(2022), who emphasize institutional strength as a critical channel for mitigating the persistence

of external shocks.

IRF estimates reveal asymmetric and commodity-specific responses. Gas shocks during D3
produced the most persistent IDR depreciation, validating Su et al. (2023), who argue that oil
and gas have non-linear pass-through effects on exchange rates in ASEAN economies.
Notably, wheat shocks produced significant currency sensitivity, particularly in D1 and D2,
indicating a deviation from typical oil-dominated literature (e.g., Ratti and Vespignani 2022).
Aye et al. (2023) provide a useful comparative case from Sub-Saharan Africa, where food-
related shocks produced destabilizing spillovers in net-importing economies. This validates the
notion that food security concerns are integral to macroeconomic modeling, especially in

import-dependent nations like Indonesia.

VARDEC results reinforce this argument. In D1, over 90% of IDR variance was explained
endogenously, confirming Reinhart and Rogoff's (2020) "disconnect hypothesis"—where
global panic weakens the link between macro fundamentals and currency dynamics.
Conversely, in D3 and D4, commodity shocks (notably gas) significantly contributed to IDR
volatility, suggesting renewed alignment with fundamentals in more stable phases (Nyasha and

Odhiambo 2023; de Soyres and Gaillard 2023).

TGARCH analysis further highlights volatility persistence differences. D1 and D3 exhibit
higher GARCH coefficients, suggesting greater persistence of uncertainty. This aligns with
Rey (2015), who asserts that during high financial integration, external volatility easily
transmits to domestic markets. Meanwhile, D4’s lower persistence confirms improving
domestic shock absorptive capacity, supporting Mahonye and Mandishara's (2023) theory of

policy learning in post-crisis transitions.
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A crucial insight lies in the disproportionate role of wheat shocks. Chen, Rogoft, and Rossi
(2024) explore threshold effects in food pass-through, finding that under supply-constrained
conditions, price transmission to currencies intensifies. Indonesia’s sensitivity to wheat is thus
structurally embedded, as also observed by Pham et al. (2023) for ASEAN peers. This food-
import exposure compels integration of commodity-specific risks into exchange rate models—

endorsed by Gani et al. (2022), who call for commodity-tailored monetary responses.

From a methodological perspective, the use of panel-VECM and TGARCH represents a
robust combination for capturing short-run shock responses and long-run volatility memory.
This echoes Montagnoli and Napolitano’s (2021) call for hybrid models in emerging
economies, where regime transitions and heteroscedastic volatility interact. Our approach
builds on Baharumshah and Soon (2020), extending their multivariate analysis by adding a

structural break lens and dynamic volatility framework.

Policy implications are profound. Indonesia’s shift from reactive fiscal-monetary policies
in D1 to synchronized and preemptive measures in D4 illustrates the trajectory of adaptive
institutional learning (Mahonye and Mandishara 2023; Naidoo and Kisten 2023). Reserve
adequacy, capital flow management, and selective FX intervention emerge as essential tools—
supported by Adrian et al. (2022) in their Integrated Policy Framework. Importantly,
embedding food and energy price risks into monetary decision-making is vital, especially under

global food supply constraints.

Furthermore, the study supports the "fragile equilibrium" theory of Rey (2015): emerging
market exchange rates fluctuate between global shocks and domestic absorptive capacities.
While Indonesia has shown commendable convergence towards stability, volatility remains
regime-sensitive and commodity-contingent. This justifies the necessity for forward-looking,

data-intensive, and commodity-specific policy instruments (Aastveit et al. 2021).

To conclude, this study makes several contributions: (1) it demonstrates that exchange rate
sensitivity in Indonesia is commodity-specific and nonlinear; (2) it validates the presence of
structural breaks and regime heterogeneity in currency dynamics; and (3) it highlights the
importance of macroprudential institutions in accelerating equilibrium recovery. Future
research could examine the second-round inflation effects of these commodity shocks and
explore fiscal-exchange rate linkages under prolonged conflict scenarios (Obstfeld and Rogoff

2000; Su and Nguyen 2023).
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 X19) 6. Conclusion And Policy Implications

6.1 Conclusion

This study reveals a nuanced and regime-contingent interaction between global commodity
price shocks and Indonesia’s exchange rate dynamics, particularly across four distinct crisis
and post-crisis periods: COVID-19 onset, post-lockdown recovery, Ukraine war escalation,
and post-conflict stabilization. By integrating structural break detection, panel-VECM
estimation, Impulse Response Functions (IRFs), variance decomposition (VARDEC), and

®» O TGARCH modeling, we provide a comprehensive empirical foundation for understanding the

fragility and resilience of the IDR.

The findings underscore that exchange rate responses are not only nonlinear but also
commodity-specific. Wheat, gas, and oil shocks yield differentiated effects depending on the
regime and underlying macroeconomic context. For instance, wheat shocks displayed an
outsized influence on the IDR in early crisis periods, reflecting Indonesia’s structural
dependence on food imports. This confirms emerging theoretical strands that advocate for
integrating food security concerns into exchange rate and inflation models (Aye et al. 2023;

Chen, Rogoff, and Rossi 2024).

From a theoretical standpoint, our results validate the Fragile Equilibrium Hypothesis (Rey
2015) and the Geopolitical Risk Transmission Theory (Caldara and lacoviello 2022), both of
which explain how heightened global risk reshuffles the weight of external and internal
determinants of currency movements. They also reaffirm the importance of institutional
credibility in shaping exchange rate adjustment speeds (Tipoy et al. 2022; Oyadeyi and Osinubi
2024).

6.2 Policy implications

1) Regime-Contingent Monetary Response: Central banks must adopt regime-specific
frameworks for managing exchange rate volatility. During acute crisis periods (e.g., D1
and D3), traditional policy instruments like interest rate adjustments may be insufficient
due to disconnects between fundamentals and market behavior. Instead, interventions
should include capital flow management tools, FX reserves deployment, and inflation

expectation anchoring, as supported by Adrian et al. (2022) and Opoku et al. (2023).
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2) Incorporation of Food Price Shocks into Monetary Models: Monetary authorities in
net food-importing economies like Indonesia should expand their models beyond
energy prices to include food-related shocks. The IDR’s volatility due to wheat price
increases suggests that food security and inflation targeting must be considered jointly,
echoing the policy-oriented literature of Gani et al. (2022) and Pham et al. (2023).

3) Institutional Strengthening for Volatility Management: Our findings on volatility
persistence show that institutional robustness compresses uncertainty. Indonesia's
improved adjustment speed in D4 reflects learning effects and improved macro-
governance (Mahonye and Mandishara 2023; Naidoo and Kisten 2023). Therefore,
governments should invest in macroprudential oversight, credible policy signaling, and
data-driven decision support systems.

4) Multivariate and Forward-Looking Policy Frameworks: Policymakers should
employ integrated models that combine structural break analysis with time-varying
volatility and error correction terms. The combined panel-VECM and TGARCH
approach proves effective in modeling multi-shock environments, in line with
suggestions from Montagnoli and Napolitano (2021) and Su and Nguyen (2023). It also
enables the anticipation of regime transitions through conditional forecasting.

5) Strengthening External Buffers: Maintaining sufficient reserves and reducing FX
mismatches remains vital in emerging markets. However, this must be supported by
fiscal prudence and coordinated monetary-fiscal actions. Our results align with
Calderon and Schmidt-Hebbel (2021), who emphasize that flexible exchange rates are

not substitutes for institutional credibility.
= @ 6.3 Recommendations for future research
This study opens new avenues for further exploration. Future fés€arch|should examine:

[ Y34] 1) Thesecond-round effects of commodity shocks on'inflation expectations and interest
rate responses;
2) Interaction effects between fiscal policy (e.g., subsidies, social transfers) and
exchange rate movements;
3) Comparative studies across ASEAN and Sub-Saharan Africa to understand
commodity-specific vulnerabilities;

4) Machine learning-based forecasting of structural breaks and crisis contagion.
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By framing monetary responses through a regime-contingent, commodity-specific lens, this
study offers theoretical and empirical guidance for navigating volatile global economic
landscapes. Indonesia’s journey from D1 fragility to D4 resilience offers a blueprint for other

developing economies facing similar vulnerabilities.
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