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This study compares the impact of economic uncertainty, climate change, Covid-19, and the Russia-Ukraine conflict on 27
European countries (EU27) food prices. The author used panel data that combines cross section data from January 2019
— March 2023 and time series data from 27 European countries. The error correction model (ECM) and Autoregressive Dis-
tributed Lag (ARDL) were used to analyse the data. The domestic energy consumer price index, real broad exchange rate,
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consumer price index. New domestic cases of Covid-19 can increase the EU27 domestic food consumer price index in the
short run but not in the long run. Meanwhile, an increase in the unemployment rate has the potential to lower the EU27 domes-
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Introduction

Over the last few decades, rising food prices have posed
a danger to many countries. This problem has the potential to
obstruct the achievement of the 2030 Sustainable Develop-
ment Goals. Food price increases force households to spend
more money on food, causing living standards to fall. This
inhibits us from achieving Goal 1: no poverty. Rising food
prices also jeopardise individuals’ access to food, putting
them at risk of hunger and failing to meet Goal 2: no hunger.
Rising food prices can also impede progress toward Goal 12:
responsible consumption and production. Matters are made
even worse when producers and consumers compete for
cheap food while disregarding environmental sustainability.

Rising food prices are also harming industrialised coun-
tries such as the members of the European Union (EU), due
to both internal and external factors. Internal factors include
the EU’s Common Agricultural Policy (CAP), supply chain
disruption issues and extreme weather events, while exter-
nal factors include fluctuations in global commodity prices,
exchange rate volatility, trade policies and tariffs, and rising
energy prices (Bertolozzi-Caredio ef al., 2023).

Several European countries have experienced increases
in food prices due to both internal and external factors. For
example, Poland’s membership in the EU has increased food
prices and lowered consumer wealth (Kusz et al., 2022).
Romania’s accession to the EU has also increased food prices
by 8% and reduced social welfare by 2.6% (Hubbard and
Thomson, 2007). Another example is the rise in food prices
in Sweden due to bad marketing management, with product
concentration increasing in local stores and regional whole-
salers but decreasing in major stores (Asplund and Friberg,
2002). At the other end, competition between EU members
who want to offer their citizens lower food prices has made
conditions even worse, though common market regulations
can help to some extent (Allen et al., 2018).

18

Currently, the EU faces a phenomenon that has not yet
been resolved, namely escalating food prices, which sky-
rocketed between 2022 and the first half of 2023. House-
holds are responding by buying less or at lower prices, with
more households turning to food banks for assistance. Sev-
eral countries in the EU, including Spain, France, Poland,
Romania, Greece, Portugal, Hungary, and Bulgaria, have
implemented special measures to address food price infla-
tion. Reduced VAT rates on food, price controls on food-
stuffs, food vouchers, or taxing food retailers’ excess profits
are examples of such initiatives (Matthews, 2023).

The primary reasons for increased EU consumer food
prices in recent years are the Covid-19 pandemic, harsh
weather occurrences, animal disease outbreaks, tight global
markets, and Russia’s invasion of Ukraine (Matthews, 2023).
Various global shocks have threatened domestic food prices
in European countries. High global food prices will raise
inflation in the EU, weaken the euro, and restrict agricultural
trade in the medium term, while at the same time having a
long term influence on the domestic economy, putting pres-
sure on inflation. To make matters worse, changes in global
food prices further increase the vulnerability of the Roma-
nian and Bulgarian economies (Saman and Alexandri, 2018).

Several studies have examined global shocks in recent
years, often focusing on their impact on food prices. How-
ever, they have so far only looked at the impact of individual
global shocks. In fact, current food prices are the result of the
interaction of numerous global shocks occurring at the same
time. Hence, this study attempts to investigate the concurrent
impact of numerous global shocks on food prices in EU27,
something which does not appear to have been attempted
before. It aims to enhance academics’ knowledge of the
impact of interactions between global shocks and at the same
time, to assist policymakers. The global shocks examined in
this study include economic uncertainty (represented by the
unemployment rate, domestic energy consumer price index,
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and real broad exchange rate), climate change (represented
by temperature change), Covid-19, and the Russia-Ukraine
conflict.

Theoretical and empirical
background

This 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 short-
age in the market because of difficulties in carrying out pro-
duction 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. Steuart established at least three main
strands of cost-push theory. The first was his view of the
price level as a non-monetary phenomenon determined
by the same forces that govern prices for certain products.
The second section of Steuart’s cost-cutting ideology sup-
plements the first. Prices are said to move independently of
money because general prices are a genuine phenomenon.
The third strand of Steuart’s cost-push doctrine follows logi-
cally 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
flow of demand. A rise in these “input costs” will almost cer-
tainly reduce a producer’s profit. As a result, some producers
may elect to pass on these additional expenses to the con-
sumer by charging higher prices for the same unit of prod-
ucts (Humphrey, 1998).

On the demand side, a global shock can cause producers
to be unable to meet consumer demand, due to the difficulties
they face in supplying products and consumer panic buying.
This study therefore applies the demand-pull theory of infla-
tion, which views continued price increases as being the due
to demand-pull factors driven by monetary policy rather than
cost-push pressures. This theory holds that inflation is driven
solely by excessive demand, which a restrictive monetary
policy is the appropriate, and, in effect, costless response
(Schwarzer, 2018).

According to the literature, the first factor that causes
food prices to rise is unemployment. According to the
Phillips curve model, unemployment and inflation have a
negative relationship. This is true in many countries where
an increase in the number of unemployed people leads to
lower wages, production costs, and inflation. This relation-
ship exists in both the short and medium run (Liargovas and
Psychalis, 2022). Rising energy prices are the second factor
that increases food prices. The price of crude oil affects food
prices in two ways: supply and demand. On the supply side,
crude oil has a direct impact on agricultural production fac-
tors via energy-intensive inputs such as fertiliser. As global
oil prices rise, so do transportation costs, increasing food
prices. On the demand side, the high price of crude oil has
driven a search for alternative inputs such as biofuels, result-
ing in increasing competition for agricultural products used
for both food and fuel (Widarjono et al., 2020).

Monetary policy has also had an impact on food prices,
and this is the third factor. When a country’s real exchange
rate rises, the value of inflation rises (Egilsson, 2020). Cli-
mate change is the next factor that increases food prices.
Climate change reduces real output from its potential level
and shifts the supply curve to the left, leading to a decrease
in output supply and an increase in food 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 (Delincé et al., 2015).

The next factor to be considered is the Covid-19 pan-
demic which has repeatedly disrupted global supply chains.
On the supply side, farmers faced difficulty accessing their
agricultural land to sow, fertilise, control pests, and harvest.
Farmers and traders were perplexed by labour shortages
and wholesale market closures in the early days of the lock-
down due to Covid-19 concerns (Cariappa et al., 2022). On
the demand side, the uncertainty caused by the pandemic’s
novelty and a widespread lack of understanding about the
duration of lockdowns caused panic buying of essential
products. Given the inelastic character of food consumption,
this significant increase in demand will have had an impact
on food prices (Emediegwu and Nnadozie, 2023). The last
factor to have caused an increase in food prices is the Russia-
Ukraine conflict. Global soybean prices rose 8.91% in March
2022, followed by rises of 0.03% and 0.46% in April and
May, respectively. Maize prices rose faster than soybean
prices, hitting 14.66% in March 2022, 3.77% in April 2022,
and 0.95% in May 2022, respectively. Wheat experienced
the greatest price increase of any food product, climbing by
24.53% in March, 1.85% in April, and 5.45% in May 2022
(Nasir et al., 2022).

Based on the above, the following hypotheses were set:

Hypothesis 1: an increase in the unemployment rate will
reduce EU food Consumer Price Index.

Hypothesis 2: an increase in the domestic energy CPI will
increase EU food Consumer Price Index.

Hypothesis 3: an increase in the real broad exchange rate
will increase EU food Consumer Price Index.

Hypothesis 4: an increase in temperature change will increase
EU food Consumer Price Index.

Hypothesis 5: an increase in domestic Covid-19 cases new
case will increase EU food Consumer Price Index.

Hypothesis 6: an increase in the Russia-Ukraine armed
clashes will increase EU food Consumer Price Index.

Materials and Methods

This study employed panel data, which combines time
series and cross-sectional data. The time-series data in this
study are from January 2019 until March 2023. The cross-
section data are from 27 EU countries. Several variables will
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be analysed in this study (Table 1). The first variable is the
food consumer price index as the dependent variable. This
index measures the price change between the current and
reference periods of the average basket of foods purchased
by households. Six explanatory variables are thought to
influence the food consumer prices index. First, the unem-
ployment rate: the share of the labour force that is without
work but available for and seeking employment. Second, the
domestic price of energy index: a benchmark for the domes-
tic energy market. Third, real broad effective exchange rate:
calculated as weighted averages of bilateral exchange rates
adjusted for relative consumer prices. Fourth, temperature
change: annual updates of mean surface temperature change
statistics by country. Fifth, domestic Covid-19 new cases:
the most recent public health case of Covid-19 in humans
induced by SARS-COV-2 infection. Sixth, the Russia-
Ukraine conflict: the number of armed clashes that occurred
between Russia and Ukraine.

The impact of economic uncertainty, climate change,
Covid-19 or the Russia-Ukraine conflict on food prices in
27 EU countries (i) every month (#) will be assessed using
the model:

FPIl, = f,+B,UNE; + f,ECPI; + B;REER;, +

+ B,TEMP;, + B5COV;, + BsRUC;; + &; )

The empirical analysis begins with the Levin Lin Chu
(LLC) unit root test before the estimation. The stationarity
test was performed to eliminate spurious regression caused
using nonstationary time-series data throughout the period:
AV = a1+ X B, AYie —j + Xy + vy 2
Y, is the pooled variable, X}, is an exogenous variable, v;
is the error term.

Next, the relationships between non-stationary variables
must be examined using a cointegration test. The Johansen
cointegration test was used in this study to compare the trace
statistic and maximum eigenvalue values for cointegration
(Shrestha and Bhatta, 2018). 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 term. These differ-
ences necessitate adjustments to correct for disequilibrium,
which are known as error correction models (ECM) (Wool-
dridge, 2016):

Table 1: Description of the variables used.

EGe = FPlyy—By—B,UNE; —B,ECPI;, —

3
—B;REER; — B,TEMP; — BsCOV; — BsRUC; )

EG, is a disequilibrium error.

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

AFPI;, = by+ by AUNE;, + (by+b,)UNE;_; +
+byAECPI,+ (bs+b,)ECPIL;,_y + bsAREER;, +
+(bs+bg)REER;;_1 + b;ATEMP;; +
+(b;+bg)TEMP;;_1 + bgACOV;; +
+(bg+b1y)COV;_q + by ARUC;, +
+(b11+b12)RUC;—1—AFPly 4 + e,

“)

A = first difference and A =1 — @.

This study also uses Autoregressive Distributed Lag
(ARDL) as a comparison for the results of ECM analysis
(robustness check) (Wooldridge, 2016):

AFPIy = by+b; X1~ AUNE; .+ b,UNE; ., +
+b; gj AECPI;, , +b,ECPI;, ; + bs gj’} AREER;, ,+
+bgREER; ;1 +b; gj’} ATEMP;, ,+ bsTEMP;, ; +
+by ZZ?}ACOV + b gCOVyp_q +

Lt-q
+by X9 ) ARUC, .y + b1 ,RUC,; + e

©)

1-q

Results

The average domestic food consumer price index (FCPI)
in the EU27 is 115.18, with swings of approximately 12.19%
(14.04) (Table 2). Domestic Covid-19 new cases (COV) had
the highest mean and standard deviation (132,550.12 and
492,816.86, respectively). Temperature change (TEMP) has
the lowest average and standard deviation, with values of
2.15 and 1.66, respectively. The standard deviation of the
domestic energy consumer price index (ECPI) is four times
its mean value, showing that this variable changed signifi-
cantly across the EU27 over the study period (January 2019
— March 2023). Other variables in this study had various
means and standard deviations, including the unemployment
rate (UNE) of 6.66 and 3.20, the real broad exchange rate

Variable Symbol Source Expected sign

Domestic food consumer price index FCPI FAO

Unemployment rate (%) UNE World Bank -
Domestic energy consumer price index ECPI World Bank +
Real broad exchange rate REER Federal Reserve +
Temperature change (°C) TEMP FAO +
Domestic Covid-19 new case (person) cov John Hopkins University +
Russia-Ukraine armed clashes (total events) RUC The Armed Conflict Location & Event Data Project +

Source: Own composition
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(REER) of 100.24 and 3.26, and the Russia-Ukraine armed
clashes (RUC) of 137.63 and 247.43.

The Levin Lin Chu (LLC) unit root test is used to produce
a stationary variable in this study (Table 3). The unit root
test reveals that TEMP and COV are stationary at level, but
other variables are not stationary at level. The non-stationary
variables must be transformed into first or second differences
to be stationary. As a result, FCPI, UNE, ECPI, REER, and
RUC are stationary at the first-difference level.

The results of the cointegration test reveal that the vari-
ables in the models have a long run relationship (Table 4).
This means that the FCPI, UNE, ECPI, REER, TEMP, COV,
and RUC variables are cointegrated. It is indicated by the
trace statistics value is higher than the critical value at the
1% confidence level.

Following the cointegration test, the Akaike Information
Criteria (AIC) test is required to determine the optimal lag
length that will be employed in the ARDL model. The length
of lag for each variable in this study varies substantially. The
dependent variable FCPI is optimal at level 6. Meanwhile,
the independent variable has an optimal lag at level 0 (UNE
and ECPI), lag 4 (RUC), lag 5 (REER), and lag 6 (TEMP
and COV).

The first variable to be observed in ECM is RESID,
where the probability is less than 0.05, indicating that the
model is valid (Table 5). The RESID indicates that the previ-
ous month’s error term was corrected for within the current
month at a convergence speed of 0.0868. Four tests must be
passed in the ARDL model. The Breusch-Godfrey Serial Cor-
relation Lagrange Multiplier (LM Test) results reveal that the
ARDL model has no autocorrelation because the probability
is bigger than 0.05 (0.9486). Because the Chi-square proba-
bility from the Breush-Pagan-Godfrey test is greater than the
significance threshold of 0.05, the ARDL model is likewise
free of heteroscedasticity (0.6974). The third test is long run
form and bounds, which shows that the F-statistics value is
significant at the 0.05 level, indicating that the short run and
long run models are cointegrated (57.4186). The stability test
shows the ARDL model is stable because the probability is
below 0.05. According to the CUSUM and CUSUM? graphs,
the results are robust for policy moderation.

The ECM and ARDL analyses show consistent results
and directions in which the independent variables influ-
ence the dependent in both the short and long run. Domestic
energy consumer price index (ECPI), real broad exchange
rate (REER), climate change (TEMP), and Russia-Ukraine
armed clashes (RUC) are the drivers of the short and long
run rise in the EU27 domestic food consumer price index
(FCPI) (Table 5). ECPI will increase FCPI by 0.0008 (ECM
and ARDL) in the short run and 0.0006 (ECM) / 0.0007
(ARDL) in the long run. FCPI has grown by 1.5176 (ECM) /
1.4221 (ARDL) in the short run and 1.3041 (ECM) / 0.6551
(ARDL) in the long run due to the rise in REER. The FCPI
has risen by 0.2210 (ECM) / 0.1288 (ARDL) in the short run
and 0.5077 (ECM) / 0.3993 (ARDL) in the long run because
of TEMP. The last factor that influences FCPI rises is RUC,
which is 0.0221 (ECM) / 0.0226 (ARDL) in the short run and
0.0350 (ECM) / 0.0294 (ARDL) in the long run.

Table 2: Descriptive statistics for the variables used.

Variable Mean Std. Dev
FCPI 115.18 14.04
UNE 6.66 3.20
ECPI 752.35 3,273.27
REER 100.24 3.26
TEMP 2.15 1.66
cov 132,550.12 492,816.86
RUC 137.63 247.43
Source: Own composition
Table 3: Levin Lin Chu (LLC) unit root test.
Variable Level Significance
FCPI 1 difference —6.118%**
UNE 1 difference —15.096%**
ECPI 1** difference —16.650%**
REER 1t difference —21.228%**
TEMP At level —17.614%**
coV At level ~8.705%**
RUC 1 difference —13.969%**

Note: ***: sig 0.000.
Source: Own composition

Table 4: Cointegration test.

Hypothesized No. of CE (s) Trace statistics

None 668.2506%**
At most 1 336.6493%**
At most 2 224.0664***
At most 3 129.2176%**
At most 4 73.6106%**
At most 5 34.5934**
At most 6 16.9216**

**%*:5ig 0.000; **: sig 0.01.
Source: Own composition

Domestic Covid-19 new cases (COV) only increase FCPI
in the short run. COV has only boosted FCPI by 0.0000004
(ECM) in the short run. Meanwhile, the unemployment rate
(UNE) has the potential to lower FCPI in the EU27 in both
the short and long run. UNE is the only variable that reduces
FCPI with a short run impact of -0.7546 (ECM) / -0.6501
(ARDL) and long run: -0.5816 (ECM) / -0.5388 (ARDL).

ARDL analysis also demonstrates the impact of the prior
month’s independent variables on the dependent variable.
The prior month’s FCPI, REER, and TEMP were all able to
raise the present FCPI. Meanwhile, RUC in the prior month
produced a decrease in the current FCPI. COV in the prior
month is an independent variable that influences the present
FCPI in diverse ways.
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Table 5: Determinant factors of the food prices in the 27 European countries.

Short run
Variable Ecm ARDL
Coeff. Std. Error Coeff. Std. Error

D(FCPI(-1)) - - (gggg) 00577
D(FCPI(-2)) - - ((2): ;ggg; : 0.0483
D(FCPI(-3)) - - (g:;ﬁ‘; ** 0.0370
D(FCPI(-4)) - - (:8:3%3) 0.0250
D(FCPI(-5)) - - ((1)283(2)2) 0.0160
D(UNE) (32?338; o 0.1310 (:21838 g - 0.1275
D(ECPI) (ggg?g - 0.0001 (28225; - 0.0001
D(REER) (2%;2; - 0.0688 (2(1):‘7%251; ** 0.0684
D(REER(-1)) - - (22222; - 0.1667
D(REER(-2)) - - (223232; * 0.1402
D(REER(-3)) - - (gg?gf o 0.1113
D(REER(—4)) - - (giiigg ** 0.0772
D(TEMP) (2;2);3; - 0.0490 (g: (1)(2)22; 0.0642
D(TEMP(-1)) - - (%gig 0.1208
D(TEMP(-2)) - - (8:2;;) 0.1093
D(TEMP(-3)) - - (giggg; 0.0951
D(TEMP(-4)) - - (‘1): éj?g) 0.0809
D(TEMP(-5)) - - (ggfﬁ) 0.0651
D(COV) (?:gggi) 0.0001 (:gzggg;) 0.0001
D(COV(-1)) - - (823(3)2;) 0.0001
D(COV(-2)) - - (j:gggg ** 0.0001
D(COV(-3)) - - (?:gggé) 0.0001
D(COV(-4)) - - (:?jgggé) 0.0001
D(COV(-5)) - - (gggg;; : 0.0001
D(RUC) (32:(3)235; - 0.0006 (3813421?8; - 0.0007
D(RUC(-1)) - - (Igjggﬁgf " 0.0023
D(RUC(-2)) - - (e 0.0017
D(RUC(-3)) - - (:g:g%;; " 0.0010
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Short run
ECM ARDL
Variable
Coeff. Std. Error Coeff. Std. Error
—0.0868***
RESIDO1(-1) (-7.2405) 0.0120 - -
0.01404 1.0555%**

C (0.1426) 0.0985 (3.3770) 0.3125
Adj. R? 0.6447 LM test 0.9486
F—stat 357.4326 Chi Square 0.6974

F-—statistic 57.4186%**
Long run
ECM ARDL
Variable
Coeff. Std. Error Coeff. Std. Error
—0.5816%** —0.5388***
UNE (8.0831) 0.0719 (4.8870) 0.1102
0.0006*** 0.0007***
ECPI (8.0606) 0.0001 (5.7292) 0.0001
1.3041%** 0.6551%**
REER (18.0985) 0.0721 (4.0468) 0.1619
0.5077%** 0.3993*%**
TEMP (3.6495) 0.1391 (3.4125) 0.1170
0.0001 —0.0001
COoVv (1.1113) 0.0001 (-0.3384) 0.0001
0.0350%%** 0.0294*%**
RUC (36.4972) 0.0010 (14.9549) 0.0020
—18.0693* 0.8746%**

C (-2.5018) 7.2225 (3.3150) 0.2638

Adj R? 0.6410
F—statistic 410.3930%**

**%*:5ig 0.000; **: sig 0.01; *: sig 0.05.
Source: Own composition

Discussion

The rise in UNE is one of the reasons behind the drop in
FCPI. This finding is consistent with the Phillips curve, which
measures economic activity and demand pressures on infla-
tion using the aggregate unemployment rate (Ricardo, 2005).
This also occurs at the EU country level, like in Greece, where
the link between the two variables is also negative: an increase
in unemployment promotes a fall in inflation (Liargovas and
Psychalis, 2022). However, this could change because further
developments show that the relationship between inflation and
unemployment growth is weakening, raising concerns that the
Phillips curve has disappeared or become flatter (Ricardo,
2005). Conditions in the EU can change quickly because the
relationship between these two variables tends to be reversed
(Liargovas and Psychalis, 2022).

The increase in ECPI has led to an increase in FCPI
in the EU. Our findings are consistent with the findings of
Sohag et al. (2023), who found that rising global energy
prices have increased EU food inflation. The transformation
of raw commodities and the transportation of food to the
final consumer both require energy. According to economic
theory, the unpredictable ECPI influences production, pro-
cessing, and transportation costs, which will be passed on
to consumers in the form of higher FCPI (Shiferaw, 2019).
Increased ECPI also compelled food-producing countries to

reduce their exports. The country prefers to use food produc-
tion as a substitute for producing biofuels to save money on
energy purchases (Gozgor and Memis, 2015). In addition,
EU imports of biofuel crops are expected to more than dou-
ble. Biofuel production is increasingly competing with food
production for limited natural resources. The rising demand
for biofuel crops will raise domestic prices by 25%, while
total agri-food price inflation in the EU will be 3% (Tabeau
etal, 2011).

REER, as predicted, has increased FCPI in the EU. This
finding is consistent with a study from Hajek and Horvath
(2016) which found that changes in REER and FCPI fol-
low the same trend, with changes in REER being transmit-
ted 50% to FCPI in the EU. The influence on FCPI will be
felt in the EU one year after the REER shock. In addition,
during the period of crisis and uncertainty covered by this
study, there were devaluations in the Euro and local cur-
rencies (REER rise), as well as a dramatic fall in domestic
income and labour expenses, while the EU FCPI continued
to climb. The increase in this FCPI was due to three factors:
an increase in taxes, high reliance on imported food, and a
disturbance in the function of food intermediaries (particu-
larly supermarkets) (Konstantinidis, 2016).

Climate change and extreme weather events have added
new uncertainties and risks to agricultural yield. Average
and extreme temperatures in the EU have risen in recent
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decades, resulting in a disruption of the plant’s reproductive
period, appearance and quality, and food production. This is
worsened by the fact that no member country in the EU has
an agricultural sector that is completely adapted to climate
change (resilient) (Mutua Ndue and Goda, 2021). Further-
more, rising temperatures will encourage weed develop-
ment, alter the frequency and duration of pest attacks and
plant diseases, and reduce the effectiveness of pesticides.
Sugar, bread and cereals, and grapes are the most closely
affected by extreme weather occurrences in the EU. Like-
wise, rising temperatures have disrupted meat, egg and milk
production in the EU livestock sector (Lin and Ma, 2022).
Food price hikes may result from reduced food production
due to import and export restrictions and market regulation
effects. Aside from that, the main step taken by the EU to
mitigate climate change is the usage of renewable energy.
The ‘EU 20-20-20° programme expressly calls for a 20%
reduction in greenhouse gases (GHG) by 2020, as well as a
20% increase in renewable energy consumption in the EU by
2020 (Calvin et al., 2014). However, this approach is inher-
ently problematic due to its use of renewable energy from
plants, which increases competition for food and thus raises
its prices.

COV is one of the causes of the increase in FCPI in the
EU, although only in the short run. Food prices are rising
across Europe as a result of additional COVID-19 cases gov-
ernment stringency measures and containment health efforts
(Hamulczuk and Skrzypczyk, 2021). In the EU, lockdown
attempts included mandating people to stay at home except
for certain exceptions, closing shops, restaurants, and cafes
other than supermarkets, and limiting the number of people
who could gather Some farmers had difficulty finding sea-
sonal workers, notably in the fruit and vegetable businesses
(Matthews, 2020). Many food businesses in the EU, such
as bakeries and restaurants, went out of business due to
bankruptcy or government restrictions (Kraus et al., 2020).
However, these effects were in the end short-lived due to
the resilience of the EU food supply chain, the ability of EU
producers and consumers to adjust well, and good govern-
ance policy (such as opening ‘green lane’ border crossings)
(Matthews, 2020).

The conflict between Russia and Ukraine influences food
access and production costs in the EU. The European agri-
cultural business imports a variety of commodities, includ-
ing food, raw materials, animal feed, fertiliser, and energy.
Due to the dispute, global food prices have risen to the point
where importing countries, like as the EU, must face the
consequences through increased FCPI (Nasir et al., 2022).
Fertiliser has become scarcer and more expensive, making
production costs rise. This situation makes it harder for farm-
ers to produce and threatens to raise food prices, hurting food
affordability and access (Rabbi ef al., 2023). Meanwhile,
many EU countries rely heavily on Russia for oil and gas
imports: more than 75% natural gas in Czechia, Latvia, Hun-
gary, Slovakia, and Bulgaria is imported; over 75% of oil
and petroleum in Slovakia, Lithuania, Poland, and Finland
is likewise imported; and the amount of solid fuel imported
in Cyprus, Estonia, Latvia, Denmark, Lithuania, Greece, and
Bulgaria again exceeds 75% (Astrov et al., 2022). Limited oil
and gas imports raise distribution costs in the EU, and food
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importers will find it much harder to finance the expenses of
food imports, which will be passed on to EU consumers in
the form of higher domestic food prices (Rabbi et al., 2023).

REER is the most dangerous global shock for EU27
countries. Given that these 27 countries have an integrated
food supply chain and coordination mechanism, this makes
perfect sense. As a result, if a non-REER shock occurs, all
countries will collaborate to solve it, either by optimising
food supplies among countries or by accelerating renewable
energy use. This is not the case if the shock takes the form of
euro fluctuations. This phenomenon is related to the 27 coun-
tries’ reliance on food imports from outside the eurozone. If
the euro swings, imported food will become more expensive,
causing domestic prices for food to rise.

Conclusions and recommendations

The domestic energy consumer price index, real broad
exchange rate, climate change, and Russia-Ukraine armed
clashes are the drivers of the short and long run rise in
the EU27 domestic food consumer price index. Domestic
Covid-19 new cases only increase the EU27 domestic food
consumer price index in the short run. Meanwhile, the unem-
ployment rate has the potential to lower the EU27 domes-
tic food consumer price index in both the short and long
run. The findings also support the theory of cost-push and
demand-pull factors during global shocks. This situation has
fostered an increase in production factors, causing producers
to raise selling prices, which is then transmitted to consum-
ers. On the other hand, because consumers are worried dur-
ing a period of global shock, product demand rises rapidly.

Four steps can be recommended with a view to main-
taining food price stability during global shocks: first,
implementing effective monetary policy, notably in fixing
the exchange rate. This can be accomplished by keeping the
money supply and interest rates stable, allowing EU coun-
tries to keep the Euro and local currencies appreciating; sec-
ond, implementing environmentally friendly technology and
efficient economic activities to reduce the impact of climate
change. This can be done by imposing a policy to increase
and support the use of renewable energy (from wind, solar,
geothermal, and others), organic farming, precision technol-
ogy, and wise economic activities in EU27 countries; third,
increasing labour productivity to maintain domestic food
supplies and reduce inflation. These actions can be carried
out through funding policies for extension and training of
agricultural personnel, agricultural modernisation, and sup-
port for young farmers under the Common Agricultural Pol-
icy scheme; and fourth, increasing collaboration with other
countries to ensure smooth food and supply chains, reduce
food dependence on just one country, and aid in the reso-
lution of regional disputes as well as the handling of other
global issues.

The most important limitation of this study is the short
time frame. The accessible data only extends to March 2023,
although the effects of the major global shocks outlined here
can be expected to continue until the end of 2023. There-
fore, future studies will seek to extend the time frame so that
the impact of global shocks can continue to be observed. In
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addition, it is important to include competition between EU
countries as an influencing variable to gain more insight into
the implementation of food price policy in the future.
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