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Abstract: Food prices have continued to increase in recent years for various reasons. This study aims to
investigate the simultaneous impact of global economic uncertainty, climate change, Covid-19, and the Russia-
Ukraine war on food prices in Indonesia. The error correction model was used to examine data from July 2012
to December 2022. Global food prices, climate change, Covid-19, the Russia-Ukraine war, and consumer
confidence raise food prices in the long run. In contrast, global energy prices, interest central bank rates, and
real broad effective exchange rates have the reverse effect. According to the analysis, climate change has the
worst effect on food prices in Indonesia.
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1. Introduction

Global food demand will rise because of population growth, and agriculture will be critical in ensuring
food security. As a result, various technological innovations, infrastructures, and policies, including subsidies,
improved marketing, finance, and research and extension services were implemented to ensure the success of
this initiative. However, the beneficial effect of these efforts appears to have been diminished in recent years by
rising food prices, even though the increase in food prices has hampered the achievement of the Sustainable
Development Goals.

The first failure relates to achieving Goal 2: no hunger. Global food price volatility is a significant concern since
it jeopardizes the food security of a substantial part of the worldwide population. Rising food prices have also
increased worries about food systemic crises, reducing consumers' purchasing power, particularly among low-
income and impoverished populations that rely on agriculture (Zhou and Chen, 2023). The second failure is to
avoid poverty (Goal 1). Rising food prices encourage people to spend more of their money on food. As a result,
individuals no longer have enough money to cover their basic needs following their eligibility standards.

Agricultural and food prices were greater in 2020 than 2004, indicating a long-term pattern of growing relative
food prices (Flexor et al.,, 2023). This is critical because higher prices hurt food consumers, and food price
transmission increases domestic food price volatility, increasing-price uncertainty (Flachsbarth and Garrido,

2014). For example, for every 10% increase in global food prices, 33% of the fluctuation is carried through to
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Zimbabwe's headline inflation. A 10% increase in South Africa's CPI, Zimbabwe's trading partner, could cause
inflation to reach 228% (Mhonyera et al., 2023).

The Indonesian government has launched several programs, including food aid, to mitigate the detrimental
impact of rising food prices. This initiative has demonstrated its ability to maintain public food consumption
and preserve consumer purchasing power (Negi, 2022). However, many reports claim that government aid is
inadequate. The distribution of necessities misses the most vulnerable groups, such as the urban poor and
migrants. The consequences are that many urban poor suffer significantly from a lack of access to adequate food
(Varma & Sutradhar, 2023).

The Indonesian government's inability to provide food aid evenly to the community will encourage the society
to investigate the causes of food price volatility. The hope is that the government can overcome the emergence
and impact of a phenomenon that threatens food price stability. Several researchers have studied the causes of
food yield disruption and price changes in recent: Covid-19 (Zhou and Chen, 2023), Russia-Ukraine war (Nasir
et al., 2022), climate conditions (Iliyasu et al., 2023), economic uncertainty (Widarjono et al., 2020; Chang et al.,
2022), and domestic condition (Iddrisu and Alagidede, 2020). The main gap in that study is that it only considers
changes in food prices caused by one of these factors. In fact, in the current situation, numerous factors affect
the value of food prices. No researcher has ever conducted studies examining the combination of these factors.

Hence, this study aims to examine the simultaneous impact of global economic uncertainty, climate change,
Covid-19, and the Russia-Ukraine war on food prices in Indonesia. This country was chosen for several reasons:
1) a huge population, thus fluctuations in food prices and economic turbulence will have a significant impact on
people's lives (Neves, 2010), 2) the global primary producer of food, fertilizer, and fuel (Nasir et al., 2022), and
3) rapid economic growth (Neves, 2010).

The remainder of this article is organized into four sections: theory, literature review, and hypothesis (Section
2), the data collection and analysis process (Section 3), the data analysis results (Section 4), discussion of the

study's findings (Section 5), and conclusions and recommendations from this study (Section 6).

2. Theory, Literature Review, and Hypothesis

2.1. Theoretical background

The current study views inflation as caused by a supply-demand imbalance during a period of global shock. On
the supply side, the global shock has resulted in a product supply shortage in the market because of difficulties
in carrying out production and distribution processes. During this time, new challenges arose, most notably
increased production costs. Hence, the first inflation theory considered in this study is the cost-push theory. The
origins of the cost-push theory can be traced back to Sir James Steuart's 1767. Steuart established at least three
main strands of cost-push theory. The first was his view of the price level as a nonmonetary phenomenon
determined by the same forces that govern prices for specific products. The second section of Steuart's cost-
cutting ideology supplements the first. Prices are said to move independently of money because general prices
are a genuine phenomenon. Steuart advanced two arguments to explain why money does not affect prices: idle
hoards absorb excess coins from circulation just as they release additional coins into circulation to correct a
monetary shortage, and changes in the stock of money that do spill over into the commodity market induce
matching shifts in commodity demand and supply. The third strand of Steuart’s cost-push doctrine follows
logically from the second. After denying that money drives or influences prices, he contended that causation
goes from prices to (velocity-augmented) money. Basically, this theory links inflation to growing production
costs amid a continual demand flow. A rise in these "input costs" will almost certainly reduce a producer's profit.

As a result, some producers may pass these additional expenses to the consumer by charging higher prices for
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the same unit of products (Humphrey, 1998). We will use several variables related to global shocks to represent
the cost-push theory.

On the demand side, the global shock has caused producers to be unable to meet consumer demand. The main
reasons for this circumstance are difficulties in supplying products and consumer panic buying. As a result, the
demand-pull theory of inflation was applied in this study. In this view, continued price increases result from
demand-pull factors driven by monetary policy rather than cost-push pressures. According to this theory,
inflation was driven solely by excessive demand, for which restrictive monetary policy was a suitable and, in
effect, costless response (Schwarzer, 2018). Based on the demand-pull theory, I will include domestic monetary

policy in this study.

2.2. Literature review and hypothesis

Food price inflation has been driven by the global economic recession, extreme weather events, geopolitical
tensions, and their interconnected consequences (Chang et al., 2022). Food price inflation typically occurs when
food supply fails to meet demand, or when food production and distribution costs rise because of weather, input
costs, currency exchange rates, etc. In 2022, global commodity price inflation peaked at its highest in the previous
two decades, raising concerns about a perfect storm of socioeconomic upheavals caused by the Covid-19
pandemic and the war in Ukraine, among other things (Zhou and Chen, 2023). Global food prices skyrocketed
in 2022, particularly in March, one month after the Russia-Ukraine war. Global soybean prices increased by
8.91% in March, 0.03%, and 0.46% in April and May, respectively. Maize prices climbed faster than soybean
prices, reaching 14.66% in March 2022, 3.77% in April 2022, and 0.95% in May 2022. Wheat has the highest price
increase of any food product. This commodity's price increased by 24.53% in March, 1.85% in April, and 5.45%
in May (Nasir et al., 2022). The rise in global food prices will be passed on to many countries, particularly
importers, leading to a subsequent increase in local food prices.

Hypothesis 1: food prices will rise due to increases in global food prices.

The price of crude oil affects food prices via supply and demand. On the supply side, crude oil directly impacts
agricultural commodity inputs via energy-intensive inputs such as fertilizer. The increase in global oil prices has
also led to higher transportation costs, making food prices more expensive. On the demand side, the crude oil
price crisis has caused the search for alternative inputs such as biofuels, increasing competition for agricultural
commodities used for food and fuel. As a result, these commodities' prices will climb (Widarjono et al., 2020).
For example, crude oil prices have a statistically significant impact on rice prices in China, with a 1% increase in
crude oil prices increasing rice prices by 0.087%. Similarly, an increase in crude oil prices may lead to an increase
in maize and soybean prices when more of these commodities are used for biofuels (Wang et al., 2015).

Hypothesis 2: food prices will rise due to increases in global energy prices.

Climate change reduces real output from its potential level and shifts the supply curve to the left, resulting in a
fall in output supply and rises in food and general consumer prices (Iliyasu et al., 2023). Climate change will
reduce agricultural productivity (between 2% and 15%) and raise food prices (between 1.3% and 56%) globally
by 2050 (Delince et al., 2015). On a smaller level, climate change is projected to reduce food production in South
Asia by up to 4%, 11%, and 7% by 2030 for rice, wheat, and cereal grains, respectively. Climate-induced
agricultural production reductions are expected to pressure the region's food prices and security. Prices of rice,
wheat, and other grains are predicted to climb at much higher rates, up to 10%, 25%, and 45%, respectively
(Bandara and Cai, 2014). Despite more homes growing their food and having access to livestock, more

households could not supply the appropriate amount of food for the entire household (Drysdale et al., 2021).
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Hypothesis 3: food prices will rise due to climate change.

The Covid-19 pandemic is a new phenomenon that caused recurring disruptions in global supply chains,
contributing to food price inflation through supply chain disruption and supply-demand imbalances (Zhou and
Chen, 2023). On the supply side, farmers face challenges accessing their agricultural land for sowing,
fertilization, pest control, and harvesting. Farmers and traders were perplexed by labors shortages and the
shutdown of wholesale markets during the beginning days of the lockdown due to Covid-19 concerns (Cariappa
et al,, 2022). Many food businesses, such as bakeries and restaurants, have gone out of business due to
bankruptcy or government restrictions (Kraus et al., 2020). Hence, food prices rose during the Covid-19
pandemic. For example, prices for red chili, onion, garlic, and chicken increased in Indonesia (Chang et al., 2022).

On the demand side, the uncertainty caused by the pandemic's novelty and the lack of understanding about
the duration of lockdowns causes panic buying vital products, even those with long shelf lives. Given the
inelastic character of food consumption, this significant increase in demand has ramifications for food prices
(Emediegwu and Nnadozie, 2023). Covid-19 has also caused many informal workers to lose their jobs, have no
income, and cannot purchase food (Varma and Sutradhar, 2023). Concerns have also been raised about the
quality of jobs that have emerged post-pandemic, with many moving from formal to informal businesses (Varma
and Sutradhar, 2023).

Hypothesis 4: food prices will rise due to new Covid-19 cases.

The war in Ukraine was the primary cause of food price inflation, reaching all-time highs in 2022. On the one
hand, Russia and Ukraine have traditionally been major global suppliers of wheat, barley, and sunflower oil.
Russia also accounts for 23%, 21%, 14%, and 10% of global ammonia, potash, urea, and processed phosphate
exports, respectively (Feng et al., 2023). On the other hand, the start of the Russia-Ukraine war hampered trade
in energy (fuel) and fertilizer (and its raw materials). The lack of fertilizer supply in global markets causes prices
to rise, and some farmers may choose to use less of this input, which lowers agricultural yield (Zhou and Chen,
2023).

Hypothesis 5: food prices will rise due to the Russia-Ukraine war.

Monetary policy has also had a positive effect on food prices. When monetary policy is restrictive, rising food
prices in the country are destabilized even further. The disruption is apparent in the distribution of food prices
(Iddrisu and Alagidede, 2020). Previous studies have found that a country's real exchange rate and money
supply impact inflation. An increase in interest rates will decrease the value of inflation (Egilsson, 2020).
Furthermore, consumer confidence might have an impact on inflation. Consumer confidence or an optimistic
consumer mindset will cause inflation to rise (Kilci, 2020).

Hypothesis 6: food prices will rise due to increases in the real exchange rate.

Hypothesis 7: food prices will decrease due to increases in interest rates.

Hypothesis 8: food prices will rise due to increases in the consumer confidence index.
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3. Material and Methods Results

3.1. Data source

This study employs monthly time series data. The secondary data was collected from July 2012 - December 2022
(126 data observations). The sample country in this study is Indonesia. Several variables will be analyzed in this
study (Table 1). The first variable is the food consumer prices index, which is the dependent variable. These
indices measure the price change between the current and reference periods of the average basket of foods
purchased by households. Eight explanatory variables are thought to influence the food consumer prices index.
First is the global price of food index. This price reflects a benchmark for the global food market, as determined
by the top exporters. Second is the global price of energy index. This price reflects a benchmark for the global
energy market, as determined by the top exporters. Third is temperature change; the FAOSTAT temperature
change on the land domain disseminates annual updates of mean surface temperature change statistics by
country. Fourth, new Covid-19 case; The most recent public health case of Covid-19 in humans induced by SARS-
COV-2 infection is utilized to define this variable. Fifth, the Russia-Ukraine war refers to the series of armed
clashes between Russia and Ukraine. Sixth, real broad effective exchange rate; Real effective exchange rates are
calculated as weighted averages of bilateral exchange rates adjusted for relative consumer prices. Seventh,
interest central bank rates; This variable displays the bank loan interest rate determined by each country's central
bank. Eighth, the consumer confidence index; This indicator forecasts future changes in household consumption
and savings based on responses to questions about their expected financial situation, overall economic attitude,

unemployment, and ability to save.

Table 1. Variable in This Study

Variable Symbol  Source

Food consumer prices indices (2015 = 100) FPI FAO

Global price of food index (Index 2016 = 100) GFI Federal Reserve Bank of St. Louis

Global price of energy index (Index 2016 = 100) GEI Federal Reserve Bank of St. Louis

Temperature change (°c) TEMP FAO

Covid-19 new case (person) COov WHO

Russia-Ukraine conflict RUW The Armed Conflict Location & Event
Data Project

Real broad effective exchange rate (Index 2020=100) RER Federal Reserve Bank of St. Louis

Interest central bank rates (%) INT Federal Reserve Bank of St. Louis

Consumer confidence index CCI OECD

3.2. Data analysis

The impact of global economic uncertainty, climate change, Covid-19 or the Russia-Ukraine war on food prices
in Indonesia (i) every year (t) will be assessed using the model:

FPILy = Bo+ B1GF L+ BrGEL; + BsTEMPy + B,COVy + BsRUW; + BsRER; + B7INT; + BsCCly + & 1

The empirical analysis begins with the Augmented Dicky Fuller (ADF) unit root test before the estimation. The
stationarity test was performed to eliminate spurious regression caused using nonstationary time-series data
throughout the period. The data is said to be stationary if it meets the criteria: the mean and variance are constant
over time and the covariance between two time series data only depends on the lag between the two time
periods.

AYy =aYyy +XB; AV —j + Xib + it 2

Y is the pooled variable, X;; is an exogenous variable, v;, is the error term.
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The relationships between non-stationary variables must be examined using a cointegration test. Cointegration
is defined as (i) heterogeneity, (ii) imbalanced panels, (iii) cross-sectional dependency, (iv) cross-unit
cointegration, and (v) asymptotic N and T (Im et al., 2003). The Johansen cointegration test was used in this study
to compare the trace statistic and maximum eigenvalue values for cointegration (Shrestha, Bhatta, 2018):

Yt = Alyt—l + &, (3)
so that
AYy =AY g -Vt & “)
=(A; —I) Y;_1 + & can be written as ®)
= nyt—l + Et (6)

Y; and & are (n.1) vectors

A; =an (n.n) matrix of parameters
I'=an (n.n) identify matrix

n=A -1

The hypothesis of the test:
Hy : A; = Ay, there is no cointegration
Hy @ A; # Ay, there is a cointegration

The long-run relationship or equilibrium of various variables is shown by cointegration. However, the economic
variables in this study frequently experience disequilibrium in the short run. These differences necessitate
adjustments to correct for disequilibrium, which are known as error correction models (ECM):

EGy = FPly - By - B1GFILy - B,GEly - BsTEMPy - B,COV; - BsRUW;; - BsRER;; - B7INT; - BgCCly ()

EG,is a disequilibrium error.

The dependent and explanatory variables are rarely in equilibrium, so it is necessary to observe the

disequilibrium relationship:

FPIy - FPly_y = by + byGFl;y + byGFl;_y + b3GELy + byGEl;y_y + bsTEMP;; + bsTEMPjr_y + b;COViy + bgCOVip_4
+ boRUW,; + bygRUWj;_y + by;RER;; + b1yRER;s_1 + bysINTy + byyINTjs_y + bysCClyp + byg CCliy_q - (1 —
P)FPlir_q + e )

Adding and subtracting with a,X;_; on the right side of equation (8) gives:

FPly - FPlyy_1 =bg + byGFI - b1GFljy_1+ b1GFljy_1 + byGFljy_1 + b3GEIly - b3GEl; 1 + b3GElj;_1 + byGEIl;;_1 +
bsTEMP;; — bsTEMP;;_y + bsTEMP;;_1+ bgTEMP;_; + b;COVy - b,COVip_q + b,COVy_1+ bgCOVip_q +
boRUW;¢ - bgRUW;t_1 + bgRUWje_1+ b1oRUWir_q + b11RER;r - by1RER;_q + b11RER;r_q + b1aRER; 4 +
by3INTy - by3INTje_q + bigINTi—q + b1gINTje—q + bisCCliy — bisCClie—q + bysCClip—q + b1gCCly—q - (1 =
@) FPl;_4 + e, 9)

Equation (9) also can be written:

AFPI, = by + byAGFI;, + (by+by)GFly—y + bsAGEI + (bs+by)GEly_y + bsATEMP;; + (bs+bg)TEMP;s_q + b, ACOV;
+ (b7+bg)COViy—y + boARUW; + (bg + b1o)RUW;_1 + by ARER; + (by1+b12)RER;—1 + bysAINTy +
(b13*+b14)INTi_g + b1sACClig + (b15+b16)CClig—q- AFPLie_q + ¢ (10)

A = first differenceand 1=1— @
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4. Results

Indonesia's average food consumer price index (FPI) was 108.91 (see Table 2). FPI in Indonesia exhibits
significant variations, with a standard deviation value of 13.41% of the average. Indonesia's average temperature
(TEMP) increase is approximately 1.04 °C, with a standard deviation of 0.30 °C. Indonesia's standard deviation
of new Covid-19 cases (COV) is 3.29 times the average. This is understandable because this pandemic took quite
a long time to handle. Meanwhile, three other variables reflecting shocks in this study, the global price of energy
index (GEI), the global price of food index (GFI), and the Russia-Ukraine war (RUW), were obtained from the
global level so that the mean and standard deviation will be the same across countries. Three other variables in
this study indicate a country's domestic economic conditions: the consumer confidence index (CCI), interest
central bank rates (INT), and the real broad effective exchange rate (RER). Indonesia's average CCI was 100.72,
with INT and RER averages of 5.47 and 106.80, respectively.

Table 2. Descriptive Statistics

Variable Indonesia
Mean Std. deviation
FPI 108.91 14.60
GFI 112.50 16.12
GEI 166.83 66.17
TEMP 1.04 0.30
Ccov 53331.90 175328.42
RUW 70.60 193.49
RER 106.80 8.74
INT 5.47 1.41
CCI 100.72 0.86

Source: Secondary data analysis

Unit root analysis results show variables' variations (Table 3). Only TEMP is stationary at the level in this study.
FPI, GFI, COV, RER, INT, and CCI are significant at the 1st difference, while GEI and RUW are significant at the
2nd difference. As a result, the entire variable will be analyzed at the 2nd difference level.

Table 3. ADF Unit Root Test

Variable Indonesia
Level Sig.

FPI 1t difference -8.218***
GFI 1t difference -7.099***
GEI 2nd difference -13.181***
TEMP At level -4.447*%%*
Ccov 1t difference -10.991***

RUW 2nd difference -2.958**
RER 1st difference -9.131%**
INT 1t difference -6.430***
CCI 1st difference -4 545%**

sig 0.000: ***, sig 0.01: **

Source: Secondary data analysis

The cointegration test results show that variables in all models have a long-run relationship (Table 4). This
means that the FPI, GFI, GEIL, TEMP, COV, RUW, RER, INT, and CCI variables are cointegrated. It is indicated

that the trace statistics value is higher than the critical value at the 5% confidence level.
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Hypothesized No. of CE (s) INA
None 308.554***
At most 1 215.601***
At most 2 155.370***
At most 3 102.766**

sig 0.000: ***, sig 0.01: **

Source: Secondary data analysis

The ECM analysis of the determinant factors of FPI in Indonesia is considered valid because the RESID

probability is less than 0.05 (see Table 5). The RESID indicates that the previous month's error term was corrected

for within the current month at a convergence speed of 0.1421. The CCI causes FPI increases in the long run

(0.9275) but has no significant impact in the short run. The same condition remains for the explanatory variables

GFI, TEMP, COV, and RUW, which increase FPI by 0.1868, 4.9287, 0.000001, and 0.0298 in the long run and have

no significant impact in the short run. INT, RER, and GEI have no short-run influence on FPI; nevertheless, each

variable can reduce it in the long run (INT: -3.6309, RER: -0.8572, and GEI: -0.0479).

Table 5. Determinant Factors of the Indonesian Food Price in the Short-run and Long-run

Variable Short-run Variable Long-run
coef. std. error coef. std. error

D(GFI) 0.0049 0.0470 GFI 0.1868** 0.0672
(0.1053) (2.7813)

D(GEI) -0.0077 0.0076 GEI -0.0479** 0.0147
(-1.0145) (-3.2679)

D(TEMP) 0.3290 0.5391 TEMP 4.9287*** 1.3484
(0.6102) (3.6552)

D(COV) -0.00000001 0.0000001 cov 0.000001* 0.0000004
(-0.1141) (2.2809)

D(RUW) 0.0002 0.0014 RUW 0.0298*** 0.0031
(0.1228) (9.7382)

D(RER) 0.0176 0.0590 RER -0.8572*** 0.0512
(0.2989) (-16.7519)

D(INT) 0.5975 0.5516 INT -3.6309*** 0.3131
(1.0832) (-11.5970)

D(CCI) -0.2972 0.5343 CCI 0.9275. 0.4804
(-0.5563) (1.904)

RESID(-2) -0.1421*** 0.03343 - -
(-4.2504)

C 0.4275*** 0.112 C 119.5796* 50.0359
(3.8442) (2.3999)

Adj. R squared 0.1715 Adj. R squared 0.9349

F-statistic 2.6227** F-statistic 225.3065***

sig 0.000: ***, sig 0.01: **, sig 0.05:*, sig 0.1

Source: Secondary data analysis

5. Discussion

5.1. Impact of global economic uncertainty, climate change, Covid-19 or the Russia-Ukraine war on food prices in Indonesia

The relationship between global food prices (GFI) and food prices (FPI) in a country is related to trade

liberalization. This process is related to tariff reductions and price increases. Increased trade openness influences

the level of price transmission. Deeper market integration raises FPI during GFI spikes (Flachsbarth and Garrido,
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2014). The rise in GFI will encourage many countries to export food, causing the domestic food supply to decline
and FPI to rise. For example, Indonesia is the primary palm oil producer in the global market and exports it to
other countries. However, it has a harmful effect, causing the cooking oil supply to decrease and its price to
increase. An increase in GFI will also force a country to pay more for imported food and increase FPI. However,
a spike in GFI will make countries concerned, causing them to strive to increase food production while
preventing these supplies from being exported (export ban), as India has done (Tian and Lin, 2023). This situation
is crucial for Indonesia to scale up agricultural production and impose an export ban to withstand rising
domestic food prices (Food and Agriculture Organization of the United Nations, 2024).

Climate change (TEMP) has raised FPI in Indonesia. The stages of the agri-food value chain (e.g., growing,
harvesting, and storing crops, raising livestock, and storing and transporting animal products) in Indonesia are
sensitive to TEMP, which affects the costs, supply, and pricing of almost all agricultural products. These issues
contributed to the overall market sentiment and increased FPI (Zhou and Chen, 2023). Biodiversity destruction
in Indonesia is severe, particularly in the agricultural sector. The severity of water scarcity has also worsened in
recent decades. As a result, agricultural production fluctuates dramatically depending on the season
(Nematchoua et al., 2020).

The same phenomenon also occurs in China. Extreme drought events significantly reduced agricultural
production in China between 1000 and 2000 AD, causing severe food shortages and famine, resulting in rising
food prices and inflation, and ultimately causing financial risks and social upheaval in the dynasties (Fan et al.,
2022).

One solution to reduce climate change, greenhouse emissions, and CO:is using renewable energy (Harvey and
Pilgrim, 2011). Renewable energy is a key factor for developing countries” economic growth without damaging
the environment. The use of renewable energy in developing countries has been proven to reduce the harmful
effects of climate change without increasing food prices. In addition, renewable energy production’s efficiency
in Indonesia is important to minimize the negative impact of climate change on the economy, society, and future
development (Nugroho et al., 2024).

The Indonesian government-imposed travel restrictions and lockdown policies to reduce the number of Covid-
19 infections. Lockdowns will reduce food availability and lead to farm labor shortages. This policy was also
accompanied by disruptions in transportation, logistics networks, and exports, making agricultural inputs such
as seeds, fertilizers, and pesticides challenging to get throughout the pandemic. Transportation barriers caused
by Covid-19 induced restrictions may prohibit farmers from reaching their farms or result in the waste of
harvested farm produce because it cannot reach the final consumers. This imbalance between demand and
supply generates food scarcity, which affects food prices (Emediegwu and Nnadozie, 2023). In addition, reduced
fertilizer output and exports from producing countries cause chaos in the supply of chemical fertilizers and
cereal crops in the main agricultural-producing countries. Farmers' desire to adopt new technologies and sound
agricultural practices has decreased under Covid-19, impeding sustainable agricultural growth (Zhou and Chen,
2023).

Major producing countries have also imposed export bans in response to the Covid-19 outbreak. This
limitation raises the price of international products. For example, in 2020-2021, India bought 14.55 million tons
of edible oil for US$ 9.5 billion. Despite an 8% decline in total imports over the previous year, the value of India's
edible oil imports in 2020-2021 (during the Covid-19 epidemic) climbed by 15% due to price rises (Valiyaveettil
et al., 2023). The export ban is still worsened by market sentiment variables, such as consumer panic buying and

importers hoarding to enhance domestic production (Zhou & Chen, 2023).
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FPI has risen in Indonesia because Russia conflicts with Ukraine (RUW). This makes sense given the
country’s reliance on food imports from Russia and Ukraine. Indonesia is Ukraine's second-largest importer of
wheat (Nasir et al., 2022). The same case happened in India, its edible oil imports in 2021-2022 (during the Russia-
Ukraine crisis) climbed by 5.4%, but the value of imports increased by 71% over the previous year. The import
bill nearly quadrupled from 2019-20 to 2021-2022 for the same level of imports, indicating more expensive
imports. After 2019-2020, the unit value of all edible oil imports increased sharply (Valiyaveettil et al., 2023).

In addition, Russia and Ukraine have an important role in global trade, particularly in food, fertilizer, and
fuel. The war has prohibited Ukraine from producing and exporting food products. Many countries have banned
the import of Russian products. As a result, global food supplies are decreasing, posing a threat to Russian and
Ukrainian food importers. Agricultural input is likewise limited, therefore the rise in fertilizer prices (e.g.,
nitrogen and phosphates) increased agricultural production costs and food prices (Zhou & Chen, 2023). The
most challenging obstacle is that the RUW remains unfinished and lacks a solution. The impact is felt where the
increase in FPI lasts long term.

The increase in global energy prices (GEI) reduced FPI in Indonesia. Indonesia is an energy producer and will
be used when the GEI rises. Hence, domestic energy prices will remain stable, and the impact will not affect the
FPI (Nematchoua et al.,, 2020). Furthermore, the Indonesian government gives subsidies for domestic fuel,
keeping prices stable despite the increase in GEI. Arintoko et al. (2024) also stated that Indonesian energy
subsidies allow increases in international energy prices without increasing the CPI significantly.

Aside from that, Indonesia is currently beginning to use renewable energy as fuel, especially the B20 policy,
which refers to a fuel mixture consisting of 20% vegetable oil and 80% petroleum. The government has
established a policy for using palm oil in gasoline mixtures (Harvey and Pilgrim, 2011). Renewable energy can
help to minimize the expenses of sending agricultural products from rural farmers to urban consumers (Hassan,

2022). This means that increasing GEI has little influence on increasing FPI

5.2. Impact of other variables on food prices in Indonesia

Filip et al. (2019) claimed that the RER could influence the increase or decrease of FPI. However, this direction
is mainly determined by the global food market dynamics. There is tremendous integration between Indonesia
and international agricultural commodity markets (Flexor et al., 2023). Global food prices will affect domestic
food conditions in Indonesia during a food crisis. When the food crisis is over, the exchange rate becomes the
most important element to manage food prices (Filip et al., 2019).

The interest rate (INT) is the cause of the FPI decline in Indonesia. Monetary policies, especially INT, appear to
be an appropriate approach to stabilizing food prices and ensuring food availability for people experiencing
poverty in Indonesia (Flachsbarth and Garrido, 2014). A rise in INT reduces the amount of money circulating in
a country. When the money supply is reduced, the value of that money increases (appreciation), and food price
decreases. For example, a 1% fall in China's money supply reduces the price of wheat flour by 0.2%. Wheat
production in China has so far been unable to meet market demands due to limited land area and seasonal
factors. Hence, the Chinese government will import wheat to fulfill domestic demand. When the currency
appreciates, the price of imported wheat falls, and it is sold at a low price on the domestic market (Yu, 2014).
Meanwhile, there is also the possibility that an increase in saving or borrowing INT leads to a reduction in
investment demand for agricultural products. As a result, agricultural production will decrease and food prices
will rise (Wagan et al., 2018).

Consumer confidence (CCI) has increased FPI in Indonesia. Indonesian consumers' optimism about the

economic situation has encouraged them to consume more food, leading to a rise in the FPI. Demand for higher-
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value foods such as meats, dairy products, and aquatic items is also increasing rapidly. Supply frequently falls

short of meeting demand, resulting in excessive food price inflation (Gandhi & Zhou, 2014).

Based on the analysis results in Table 5, not all our hypotheses have been proven. The following hypotheses
have been supported: 2, 5, 7, and 8. Meanwhile, the following hypotheses are unsupported: 1, 2, 4, and 6 (Table
6).

Table 6. Supported or Unsupported the Hypothesis of This Study

Hypotheses Note
Hypothesis 1: food prices will rise due to increases in global food prices. Supported
Hypothesis 2: food prices will rise due to increases in global energy prices. Unsupported
Hypothesis 3: food prices will rise due to climate change. Supported
Hypothesis 4: food prices will rise due to Covid-19 new cases. Supported
Hypothesis 5: food prices will rise due to the Russia-Ukraine conflict. Supported
Hypothesis 6: food prices will rise due to increases in the real exchange rate. Unsupported
Hypothesis 7: food prices will decrease due to increases in interest rates. Supported
Hypothesis 8: food prices will rise due to increases in the consumer confidence index. Supported

6. Conclusion

Global food prices, climate change, Covid-19, the Russia-Ukraine war, and consumer confidence all raise food
prices in the long run, while global energy prices, interest central bank rates, and real broad effective exchange
rates have the reverse impact. According to the analysis, climate change has the worst effect on food prices in
Indonesia. Based on the findings of this study, we make the following essential recommendations for managing
domestic food prices: 1) increase food production and efficiency in Indonesia to mitigate the adverse effects of
global shocks and climate change. This can be accomplished by increasing agricultural smart technology and
enhancing the food supply chain. In addition, the Indonesian government must impose incentive policies to
increase food production and efficiency, such as reasonable prices, agricultural machinery support, production
factor subsidy, etc.; 2) encourage Indonesia to expand renewable energy production and usage. This step is
intended to lessen reliance on global energy price swings and mitigate climate change. The Indonesian
government must continue and expand bio solar (B-40) policy and other; 3) maintain domestic economic stability
by implementing fiscal and monetary policies according to Indonesian circumstances and capabilities; and 4)
enhance international cooperation in dealing with global issues, particularly disease outbreaks, and reducing
the creation of global conflicts. Indonesia must conduct its free international policy without taking sides in one
country or a group of countries. Indonesia must also participate in the United Nations activities or forums to
reduce global conflict.

The primary limitation of this study is that it does not account for a country's social, political, and security issues.
Indonesian domestic conditions change quickly, which can probably change the article's findings. Some studies
have proved that social, political, and security problems harm food security and price. As a result, we propose
future research that includes Indonesian social, political, and security stability indexes from Worldwide
Governance Indicators.
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