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Abstract

The paper empirically estimates the impact of the 2002 currency changeover, of seasonal
sales, of a VAT increase, of the 2020-21 pandemic lockdowns and post-pandemic
spending, of the war in Ukraine and of energy gas supplies, of the minimum wage, of the
ECB interest rate, and of the prices of agricultural inputs on Greece’s consumer price
index, and provides policy suggestions based on the findings.
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1 Introduction

The sharp increase in price inflation from 2021 onwards in many advanced economies is
attributed primarily to the pandemic lockdowns and to the Russian invasion of Ukraine.
The first development adversely affected production and supply chains around the globe,
causing shortages and the contraction of the aggregate supply. It also triggered fiscal and
monetary expansion to support households and businesses affected by the lockdowns,
causing the expansion of the aggregate demand. Ceteris paribus, a contraction of the
aggregate supply or an expansion of the aggregate demand pushes prices up. The second
development adversely affected the production capacity of Russia and Ukraine and,
hence, the overall supply; while the international sanctions on Russia, especially against
Russia's energy products, intensified the demand for critical energy commodities
produced elsewhere around the world for several months. Together they pushed
international prices up too. Climate-related disasters, business practices aiming to raise
profits in certain industries, even a tool employed by the EU Commission to ensure duty
revenues from imports, may have aggravated the situation, and one suspects that the
resurgence of tensions in the Middle East and the Red Sea may also adversely affect
global supply chains and the prices of energy commodities (OECD, 2022; Andersen, 2023;
the European Commission, 2023; Hahn, 2023; Hansen et al., 2023; Matthews, 2023; Arce
et al., 2024; Prodromidis and Lappas, 2024).

Inflationary developments in the small open Eurozone economy of Greece fit into the
above narrative. It also seems that Greek society, putting behind the sovereign debt crisis
of 2009-10, the austerity measures, and the long recession that followed, the imposition
of capital controls in mid-2015, the deadly coronavirus pandemic of 2020-23, natural
disasters, and a state of alert along the land-sea-and-air border with Turkey that lasted
several months in 2022-23, has to considerable extent turned its attention to inflation
matters (e.g., Deutsche Welle, 2023; Euronews, 2023; Kathimerini, 2024).

The paper empirically studies the changes in Greece’s monthly Consumer Price Index
(CPI) from January 2000 to May 2024, and is organized as follows: Chapter 2 provides a
brief literature review, Chapter 2 presents the analytical approach employed and
discusses the explanatory factors used, Chapter 3 describes the econometric results, and
Chapter 4 provides the conclusion.

2 Research method, data considerations and choices

Economic theory and empirical analyses suggest that prices are affected by: (a) Changes
in the aggregate supply, such as changes along the inputs-production-sales-and-after
sales service support value chain (e.g., changes in input prices, in competition, in
markups, in minimum wages). (b) Changes in the aggregate demand, such as changes in
monetary or fiscal policy (e.g., in the interest rates, the tax rates, public spending). (c)
Unexpected anomalies in the above (e.g., in the case of a war, in the case of an epidemic)
as already mentioned in the Introduction. (d) Seasonal and cyclical features. See Lemos,
2008; Coibion et al.,, 2015; Petralias and Prodromidis, 2015; Bodnar et al., 2018;
Harasztosi and Lindner, 2019; Ferrara et al., 2021; Kouvaras et al., 2021; Caldara et al.,



2022; Bernardini and Lin, 2023; Di Giovanni et al., 2023; and the sources cited therein.

Here the quantitative approach employed is inferential: An OLS regression aimed to
estimate via (i) available numerical data regarding prices and a good number of the
aforesaid likely explanatory factors, and (ii) the statistical software STATA the impact of
the said factors on prices.

In particular, the analysis that follows takes into account via binary categorical
variables a number of events: (a) The euro-changeover in early 2002. (b) Seasonal
discounts (mid-season winter and summer sales periods) in January-February and July-
August. (c) The introduction of additional short (intermediate) autumn and spring sales (in
November and May, respectively) at a time real income fell in an attempt to offset
consumer losses, and the cancelation of these short sales periods at the request of
sellers. These short run sales did run from the autumn of 2013 to the spring of 2022. (d) A
value added tax (VAT) rate hike on catering services in the autumn of 2011. (e) The arrival
in Greece of the coronavirus pandemic in the spring of 2020. (f) The Russian invasion of
Ukraine in late winter of 2022. It coincided with considerable post-pandemic spending
through the EU’s new Recovery and Resilience Fund (RRF) and other programs. (g) The
EU-27’s achievement of filling up 90% of its natural gas storage capacity in the autumn of
2022 (European Council, 2024).0f these: The VAT and public spending increase ought to
push prices up, while the drop in consumption due to the pandemic lockdown ought to
drive the aggregate demand and (hence) prices down (e.g., Begg, 2008: 169, 807, 817,
and 782 in conjunction with and 796). (Let us call these outcomes: points A, B and C,
respectively). Increased (reduced) demand for energy commodities ought to push prices
up (bring prices down) as per the Introduction. (Point D, hereinafter.) To the extent that
seasonal price discounts are routinely reported for the calculation of the CPI, they ought
to be captured or reflected in it. (Point E, hereinafter.) The currency changeover could
have affected prices either way depending on the policies adopted before and after by
the monetary authorities.

In the empirical analysis these factors are supplemented by three continuous variables
(time-series). The first of these is employed as a primary monetary policy instrument by
the European Central Bank (ECB). It takes the form of the interest rate associated with
overnight credit to banks, runs from January 1999 onwards, and is made available by the
ECB. The ECB has been in charge of the EU’s monetary policy from 1998 onwards. One of
its tasks was to put into circulation the euro banknotes and coins in January 2002.



Another task was and still is to maintain 2% inflation across the Eurozone over the
medium term (European Parliament, 2024). To achieve the latter the ECB manipulates the
interest rate with the understanding that, ceteris paribus, the rate’s rise (fall) makes
borrowing more expensive (cheaper), resulting in less (more) money circulating in the
market, thus reducing (raising) the demand for goods and services and bringing about
lower (higher) prices (Point F, hereinafter.) The price inflation measure considered by the

Figure 1: The evolution of the EU-27 HICP and of the Greek CPI (CPI-GR), Dec.1999-
Apr.2024 (2005=100)
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Eurostat (HICP, dated 31.05.2024), ELSTAT (CPI-GR, dated 10.06.2024), own calculations.

Table 1: Granger causality tests of the null hypothesis that Greek CPI changes do
not systematically predict ECB interest rate changes, Jan.1999-May 2024

Lag P-value | Lags P-value | Lags P-value | Lags P-value | Lags P-value
0.162 9 0.402 17 0.581 25 0.562 33 0.606
0.311 10 0.269 18 0.528 26 0.567 34 0.657
0.148 11 0.396 19 0.532 27 0.504 35 0.741
0.190 12 0.357 20 0.308 28 0.519 36 0.750
0.140 13 0.375 21 0.309 29 0.454 37 0.814
0.191 14 0.392 22 0.427 30 0.527 38 0.841
0.223 15 0.461 23 0.486 31 0.530 39 0.889
0.356 16 0.545 24 0.546 32 0.501 40 0.898

coONOULTPWN -

The p-value relates the probability that the null hypothesis holds. To the extent it is
never small, there is little evidence against the null hypothesis.

Sources: ELSTAT (CPI data dated 10.06.2024), ECB (interest rate data accessed on
10.6.2024), own calculations.



ECB is the Harmonized Index of Consumer Prices (HICP) estimated by Eurostat, the
statistical service of the EU. The HICP is based on a basket of goods and services,
representing the consumption of all private people in the EU member states, and its
broad EU-27-wide version frequently moves as the Greek CPI (see Figure 1; the Greek CPI
is supplied by Greece’s statistical authority, ELSTAT). However, the inflation target is not
based on the Greek CPI, so changes in the Greek CPl do not systematically precede
changes in the interest rate. See Table 1. In the empirical analysis that follows the change
in the Greek CPI is regressed on slightly earlier changes in the ECB interest rate, as it may
take some time (three months) for the latter’s impact to pass through.

The second continuous explanatory variable employed also functions as a policy
instrument. It is the minimum wage. Unlike the equilibrium wage, which is shaped by
labor market forces, the minimum wage is set by the government. It takes the form of a
price floor below which employees may not sell their labor. When this floor is set (or
reset higher) above the equilibrium wage, then, ceteris paribus, employment decreases;
accordingly, output and the aggregate supply fall (e.g., by Begg et al., 2008: 204-206),s0
prices increase.(Point G, hereinafter.) While Greece does not have an automatic wage
indexation system for all (abolished in 1990), the minimum monthly wage went from €
505.1 in May 1999 to € 968.3 in April 2024 via 22 increments and one reduction (from €
876.6 to € 683.8 in December 2012). At the EU-level an attempt is made to establish a
framework for adequate minimum wages across the member-states (European Union,
2022), but from the monthly Greek CPI and minimum wage time-series,® it appears that
changes in the CPl systematically precede changes in the minimum wage (not
simultaneously or in a short period of time, but) perhaps by 25 or 36-37 months, probably
by 38-39 months. See Table 2.

Table 2: Granger causality tests of the null hypothesis that CPI
changes do not systematically predict minimum wage changes in
Greece, Jan.1999-May 2024

Lag  P-value | Lags P-value | Lags P-value | Lags P-value | Lags P-value
1 0.340 9 0.312 17 0.540 25 0.015 33 0.034
2 0.312 10  0.159 18 0.613 26 0.038 34 0.043
3 0.389 11 0.172 19 0.672 27 0.044 35 0.040
4 0.035 12 0.297 20 0575 28 0.040 36 0.014
5 0.035 13 0.290 21 0.285 29 0.050 37 0.017
b 0.303 14 0383 22 0.333 30 0.054 38 0.004
7 0.457 15  0.421 23 0.102 31 0.065 39 0.008
8 0.624 16 0.485 24 0115 32 0.032 40 0.013

The p-value is small (1-2%) at the 25th and 36-37th lags, and very small {less than 1%)
only in the last entries of the last column. It is in these that we have the strongest
evidence against the null hypothesis.

Sources:
ELSTAT (CPI data dated 10.05.20249, ESSE and Country Economy (minimum wages
accessed on 28.06.2024), own calculations.

1 The minimum wage time series is constructed here from relevant tables of the ESSE (2024) and of
the Country Economy (2024).



Table 3: Granger causality tests of the null hypothesis that CPI
changes do not systematically predict minimum changes in the
input price index in agriculture in Greece, Jan.2000-May 2024

Lag 1 2 3 4 5 6 7 8 9 10
P-value 0.834 0.354 0.456 0.042 0.018 0.010 0.021 0.027 0.043 0.063

The probability of error is large at the 1st-3rd lag, and very small (0.0095%) at the 6"
lag. So it is in the latter that we have the strongest evidence against the null
hypothesis.

Source:
ELSTAT (CPI data dated 10.06.2024; input price index data dated 15.07.2024), own
calculations.

The third continuous explanatory variable employed is the input price index in
agriculture, made available by ELSTAT. Its monthly figures run from January 2000
onwards,? and are based on the intermediate consumption of goods and services
(fertilizers, pesticides, feed, seed, energy and lubricants, maintenance and repairs, etc.)
and purchase of fixed capital (machinery and equipment, farms, buildings, etc.) used is
the production of crops, poultry and livestock commodities for food and fiber. Typically,
when input prices (i.e., average costs) increase, marginal costs and prices increase too
(e.g., Begg, 2008: 270-285) so one expects the former to affect the latter in the same
direction (Point H, hereinafter). Interestingly, changes in the particular index seem to
follow changes in the CPI (same direction) with a six- & month lags (see Table 3), even as
no such temporal precedence appears in the semi-annual data.

To the extent changes in the CPI affect changes in the aforesaid continuous variables
some or several periods later or not at all, and the correlation coefficients regarding the
latter three continuous variables are quite low (p< 3%), the specification is appropriate.
Also, the dependent variable is modestly correlated with the residual (pacp,,=49%); its
immediate lags, the independent variables and their immediate lags are less correlated
with the residual (pacpit-1,ut =46%, Psiotut =14%, Psirut =4%, Psar1,ue =1%);the Ramsey
Regression Equation Specification Error Tests (RESET) suggest that the model is not
missing any non-linear combinations of the explanatory variables (p-value = 95%); and the
overall explanatory power of the model turns out to be high (R* = 76%, adj.R>=75%).

2 As a result, a small number of observations is dropped.
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Table 4: Econometric analysis of the monthly change in the CPI in
Greece, Jan.200-May 2024 (2020=100)

1 Autonomous component 0.20

2 Introduction of new currency (binary variable for Jan. 2002) 0.38
Seasonal effects (binary variables)

3 Winter and summer sales: January-February & July-August -1.10

4 Intermediate sales: November & May (in effect from Nov.2013-May 2027 -0.95

5 March, April, September 1.25
The most intense cycle-phases (binary variables)

6 Sept. 2011 {1 month of the VAT rate hike in catering services) 1.70

7 Apr.2020 (1 month after the pandemic’s arrival & first lockdowns) -1.69

8 Apr. 2022 {1 month & a few days after the Russian invasion of Ukraine
which triggered the energy crisis; also a commencement of considerable  2.09
public spending)

9 QOct. 2022 (the EU-27 reaches the goal of filling up 90% of its gas storage

capacity) -2.71
Other factors {continuous variables)
10 Minimum wage (first differences) 0.01
11 ECB marginal lending rate to banks (first differences, 3 lags) -0.04
12 Input price index in agriculture (first differences) 0.29

N=292. R®=76.0%. adj.R®=75.1%. Ramsey RESET p-value = 95.1%.

The analysis is carried out with robust standard errors. The p-values associated with coefficients #2,
10, 11 are equal to 0.001, 0.001, 0.836, respectively; while the rest are all equal zero.

MNB: In a regression analysis p-values help determine whether the relationships observed in the
sample also exist in the population. However, in this case the regression is carried out (not in a
sample, but) in the population. As a result, the p-values are not particularly useful, and are supplied
here as readers are used to them and frequently ask to see them.

Sources:
ELSTAT (CPI data dated 10.06.2024, input price index data dated 15.07.2024), ECB (lending rates
from 1999 on, accessed on 10.6.2024), ESSE and Country Economy (minimum wages accessed on

28.06.2024), own calculations.

Econometric findings

The econometric analysis of monthly CPI changes (first differences) from January 2000 to
May 2024 (in Table 4) suggests that the monthly CPI changes:

Increased over time, especially after the currency-changeover. This is in line with the
ECB target of a small positive inflation rate over the medium term.

Fell below the long-run trend: (a) during the mid-season sales and short sales periods
(rows 3-4), (b) in the wake of the first pandemic lockdowns (row 7), and (c) when the
demand for (and drive to secure) energy resources eased (row 9), in line with points E,
C, and D, respectively.

Rose above the trend: (i) in March-April and September (row 5) after the mid-season
sales, (ii) after the tax increase (row 6, in line with point A), and (iii) the Russian invasion
of Ukraine (in line with point D). The latter coincided with the flow of considerable post-
pandemic public spending (row 8), so it is in line with point B as well.

Evolved in the same way the minimum wage and the prices of agricultural inputs
changed (rows 10 and 12) and in the opposite way the ECB interest rate changed (row
11), in line with points G, H, and F, respectively.



4 Conclusion

The ECB, through its monetary policy tools, will bring the inflation of the Eurozone to the
desired level (around 2%). Understandably, individual countries may deviate more or less
from the average. So, if policy makers in Greece wish to reduce inflationary pressures
further in order to, say, help exports (competitiveness) and improve consumers’
purchasing power, they have a number of options: (a) Shift the aggregate supply (that is,
try to affect the opposite of what set off the international inflation in 2021-22) by
stimulating healthy competition in as many domestic sectors of economic activity as
possible. (To be safe, some analysis ought to be carried out to identify the small number
of natural monopolies that may exist, and to put to good use their low-cost advantage.)
(b) Following the findings listed above, re-establish the short autumn and spring sales,
refrain from consumption tax and minimum wage increases, reduce government
spending, affect the reduction of agricultural input prices, pursue energy autonomy and
raise the country’s energy storage capacity. Future research may look into the input price
situation and price effects in other sectors or into the likely impact of setting up short
sales periods (e.g., variants of the so-called black Fridays) in additional markets or into
other issues. The findings may lead to additional policy recommendations. In the
meanwhile, the policy suggestions made above are good places to start.
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