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Abstract

This article analyses the impact of the changes in hard commodity prices in the world
commodity exchanges on the variation of countries’ general price level. In other words, this
article aims to determine the impact of hard commodity prices changes on inflation. In this
paper, all countries of the European Union (EU) are included in the research, and case
analysis is done accordingly. The methodology applied is the following: a study of the
recent scientific literature, processing and systemization of statistical data, correlation
analysis and Granger causality test. The results of the research show that price changes of
selected commodities in world commodity exchanges have no absolute dependence on the
variation of the general price level in EU countries in the long period. Natural gas should be
distinguished, whose price fluctuations in the commodity exchange market show a positive
correlation with 14 EU countries’ CPIl changes. In addition, the research shows that
Lithuania’s inflation has been affected by all five selected commodities’ prices fluctuations.
UK and Romanian inflation relate to four of five selected commodities’ prices fluctuations.

Keywords: general price level; inflation; commodity prices; commodity exchange market,
European Union
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Introduction

Commaodities are produced or extracted by separate industries and are exchanged for one
another at world commodity exchanges. In this paper, one type of commodity is selected
and analysed — hard commodities, which are typically natural resources that must be mined
or extracted from the earth.

The fluctuation of commodity prices is evident in the area of specific fields, such as
agricultural economics or transportation (Aiube, 2019). Global commaodity trading has also
become an essential and important component of investors' portfolios (Yao and Kuang,
2019). For example, like Chen, Qu, Li, and Chen (2019) states, the carbon (coal) market
become one of the most promising markets for investors.
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In the last decades, the fluctuation of commaodity prices in the world commodity exchanges
and its impact on the variation of countries’ general price level renewed interest in the
subject amongst scientists, economists and other stakeholders. In general, this impact has
manifested in the prices of consumer goods increasing relatively faster than income
(Grybaité and Stankevi¢iené, 2018) which in turn induces the fall of monetary value. As
purchasing power decreases, so-called inflation appears.

Verheyen (2010) considered that the discussion about the relation between the prices of
commodities and inflation started in the 1970s when inflation was high and that in the
aftermath the relationship was not as prevalent amongst available data. Nevertheless, in
recent decades where inflation has increased and the prices of commodities have several
times reached a peak, the discussion has been renewed.

There are many different approaches regarding the correlation between commodity prices
and inflation. As the final price in a market mainly depends on the price of materials
included in production costs, some analysts see these prices as one of the most influential
factors on the inflation rate. Given that much of the materials used in production are either
directly commodities or are derived from them, production costs are influenced by the price
fluctuation of commodities. However, given that hard commodities in particular (i.e. raw
materials) play only a minor role in the production costs of some firms, some analysts do
not see as strong an influence of the price fluctuations of commodities on overall production
costs.

Still, the price changes of hard commodity prices can greatly influence decision making in
businesses, though the extent of this influence depends on the business field and form.
Businesses in the import/export field are especially impacted by fluctuating commodity
prices in the event that they are tied to fluctuations in inflation. Rising prices can lead to
export firms garnering more revenues and importing firms taking a cut.

The following research presented in this article is based on previous research done by the
authors (Miecinskiené and Lapinskaité, 2014), where the case of Lithuania was analysed.

The present research ultimately aims to identify if there is an influence of changes in hard
commodities’ prices on the general price level in countries. The countries considered here
are those in the European Union (EU). The methodology of the research consists of two
parts. In the first part, we analyse changes in the price of hard commodities (e.g. oil, natural
gas, coal, copper and aluminium) in the world‘'s commodity exchange market. Afterwards,
we identify whether or not there is an influence of the price fluctuation of hard commodities
on the imbalanced inflation of each EU country. In carrying out the research we focused on
data analysis, processing and systemization, and the methods of correlation analysis and
Granger causality test were applied.

1 Discussion about the interaction between inflation and
commodities’ prices

As inflation is often accompanied by several economic and social problems such as relative
price shifts or a transfer of wealth from lenders to borrowers, defending price stability is a
common main goal of economic and social politics (Verheyen, 2010). Cogoljevic,
Gauvrilovic, Roganovic, Matic, and Piljana (2018) stated that inflation represents an increase
in the general price level or a decrease in the value of money and the typical behaviour of
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inflation and inflation transmission process was analysed by Sinicakova, Sulikove, Horvath,
Gazda, and Grof (2011), Schwarzer (2018) and Bouchaud, Gualdi, Tarzia, and Zamponi
(2017). Additionally, Malliaris (2006) stresses that different measures of inflation exist due
to the multiple ways to measure the rate of price increases.

Price stability is commonly understood as an annual increase in the consumer price index
(CPI) of around two per cent in the medium term. As it is generally accepted that CPI gives
an indication of changes in the cost of living of private households (Martins, 2003), it could
be treated as a measurement of the total price changes of the “shopping basket”, which
represents a typical range of products for any household (Mieginskiené and Zevzikova,
2008). In this paper, the percentage change in CPl is taken as a measurement of inflation.

As the change of the price level has a direct connection to the circulation of assets and
income in the whole economy, significant social, political and economic problems may arise
when it is challenging to forecast the change of price level. Based on a large body of
research, Cekin (2018) emphasised that under certain conditions, fiscal policy also plays an
important role in explaining inflation movements and a “dominant” fiscal authority can set
the path for the inflation rate. Furthermore, Aftab, Yaseen, and Anwar (2017) and
Gerdesmeier (2009) support the opinion that inflation (deflation) has no social
consciousness. Nevertheless, it is obvious that inflation (deflation) influences the poorest
groups of societies and price stability is seen as a guarantee for safeness. Sometimes there
is a need for the intervention of a government on the prices to find a balance between
supply and demand in the market. However, from another point of view, state intervention
into pricing interferes with the natural forces in the market prices system. While many
factors have an influence on price changes, commodity prices are an essential factor not to
be overlooked namely due to their role as a main input to production which, in turn, impacts
production costs and the final selling price of a product.

The importance of commodity prices fluctuations and the role of commodity prices as one of
the causes of inflation has been analysed with varying results in many decades. Frankel
(2006) presents a brief description of changes in commaodity prices in each decade since
the 1970s, during which the prices of oil and other mineral and agricultural products rose.
This was followed in the 1980s by gold and other commodity-based standards playing an
essential role in all monetary regime decisions. As the prices of commodities declined in the
1990s, this relationship between commodities and monetary regime decisions waned.
Fisher and Kumar (2010) generalised the reason for commodity price fluctuations,
indicating such factors as extreme uncertainty in both supply and demand, potential political
tensions and financial crises.

Kyrtsou and Labys (2006) have stated that any increase in commodity prices could
influence inflation, which may be compounded by speculators in a volatile economy.
Furthermore, an increase in commaodity prices directly influences the profit of a company for
reasons already mentioned regarding production costs. In the event of reduced profits,
layoffs are to be expected which may lead to higher unemployment rates and, thus,
decreased consumption.

There is, nevertheless, still disagreement between scientists, economists, policymakers and
other stakeholders about whether or not commodity prices may be attributed as a cause to
inflation. Furlong and Ingenito (1996) state that there are several reasons why the prices of
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a commodity could be seen as main indicators for inflation because the prices of
commodities react immediately to any of the following economic shocks: changes in
demand, decrease in the supply of agricultural products and natural disasters. Additional
insight is given into this question by the analysis by Sinicakova (2013) of the level of
symmetry among inflation and economic growth shocks.

Building on the aforementioned studies, the International Monetary Fund (2015) and Chiaie,
Ferrara, and Giannone (2017) expressed some concerns about the upside risks to price
stability due to increased commodity prices. In particular, Chiaie, Ferrara, and Giannone
(2017) affirmed that the fluctuation of world commodity prices plays an important role in
euro area inflation and all possible risks to price stability. Awokuse and Yang (2003), after
analyses of how commaodity prices are useful for monetary policy formation, concluded that
commodity prices could show the future direction of the economy and Cecchetti and
Moessner (2008) stated that the rising commodity prices of recent years have driven
inflation higher worldwide. Cecchetti and Moessner (2008), along with Masso and Staeher
(2005) and Tully and Lucey (2007), went on to examine the relationship between inflation
and commodities and argued that some of the commodity prices vibrations influence
inflation only for a short time of period. This was supported by Sekine and Tsuruga (2018)
who cited Yellen (2011), who argued that commodity price shocks have only modest and
transitory effects on US inflation and that a recent surge of commodity prices do not
“warrant any substantial shift in the stance of monetary policy”, a finding also shown to be
true by Bloomberg and Harris (1995).

Kyrtsou and Labys (2006), in their study, presented the relationship between inflation and
commodities as nonlinear and chaotic which was expanded upon by Krichene (2008) who
stated that low-interest rates nowadays compared to the period of the 1970s and 1980s,
when interest rates were high, can explain why the relation between inflation and
commodity prices could be named as weak. Verheyen (2010) and Gaudenzi and Bucciol
(2016) emphasized the fact that producers who encounter lower interest rates can deal with
higher commaodity prices more easily. In other words, in some industrial countries, low
inflation could be another reason for a minor influence of commodity price fluctuation on
economic performance (De Gregorio, Landerretche, and Neilson, 2007). On a similar note,
Saleuddin and Coffman (2018) questioned whether inflation expectations can be measured
using future commaodity prices and faced controversial results.

However, Ghoshray, Kejriwal, and Wohar (2014) in their work pointed out that many
countries are reliant on commodity prices as a source of income and, despite many
debates, a strand of theoretical research argues that commodity prices should be
stationary. Expanding on that, Ciner (2011) stated that commodities tend to be essential
inputs in production and emphasised the use of commodities as speculation hedges and as
a factor used by monetary authorities in policymaking as a way of explaining the importance
of the relationship between commodity prices and inflation.

The works of the authors analysed in this chapter show that despite aggregated supply and
demand, the standard cause of inflation, there are some other important factors influencing
inflation, one being commodity prices. Two approaches were analysed, and a conclusion
should be made that although commodities are a highly important input element in the costs
of final goods and can influence the level of inflation, this level of influence is not defined or
clear in terms of both time and geography (i.e. geopolitcally).
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2 Analysis of the dynamics of hard commodity prices

Five types of hard commodities, commodities that are extracted from the earth, were
chosen to analyse in this paper: coal, natural gas, oil, aluminium and copper. Yearly
average data in the period of 2000 and 2018 was used because it better represented the
changes in the general price level, which serve as the inflation parameter.

The price of aluminium, an industrial base metal, is directly related to different industries
such as transport, construction, and growing demand for residential and business areas.
After climbing up to 2.6 dollars per kilo in 2008, aluminium prices fell over 40 per cent in
2009 (Figure 1).

Figure 1| The price fluctuation of aluminium in 2000-2018
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This was due to the fact that since the worldwide recession began, the demand for
aluminium from main industries fell by a third. Koyfman (2009) distinguishes that
overproduction is another force that influenced a sudden decrease in aluminium prices
because it encouraged a weighty imbalance of supply and demand. The second price peak
is seen in 2011 during the period 2009-2016 and followed by a decrease during the period
2012-2013 (Figure 1). In 2017, aluminium prices rose sharply again and continued to rise in
2018. Metal Miner (2017) explained the reasons as follows: global aluminium demand is
more robust than most expected and Chinese stimulus measures boosted demand for
aluminium in the auto and real estate industries. Furthermore, the U.S. is expected to
demand more aluminium amid Donald Trump’s plans to inject one trillion dollars in U.S.
infrastructure. Fuller (2019) states that prices appear constrained by high levels of Chinese
production of aluminium, in addition to weakening Chinese domestic demand. During 2018,
Chinese aluminium production increased by 9.9 per cent, rising to 72.53 million tons.

A similar situation was observed for the prices of copper but on a larger scale. The price of
copper increased more than three times in the period 2000-2008 and reached 6963 dollars
per ton (Figure 2).

At the end of 2008 and beginning of 2009, the price of copper fell dramatically. One
negative macroeconomic influence governing future price direction was declining global
economic growth (Reuters, 2008). ABC News (2017) explained that the price for copper
from 2009 rose due to Chinese consumption stimulated by their growing economy. Thus,
concerns regarding China's economy was the main reason copper prices fell by 7 per cent
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in 2013 (Figure 2). In the aftermath, copper remained one of the worst performing
commodities of the next several years until the end of 2016, when copper experienced a
sudden spike and, according to Mining (2017), became the best performing commaodity in
2017. The rally, which began on the heels of Donald Trump winning in the US presidential
election, was partly based on speculation regarding the impact of the President-elect's $500
billion infrastructure plans on demand for the metal (Mining, 2017).

Figure 2 | The price fluctuation of copper in 2000-2018
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Source: compiled by authors based on Index Mundi, 2019b

Without a doubt, natural gas is a very important energy commodity. Usually, the prices of
natural gas are mainly driven by supply and demand, but natural gas prices may also be
linked to the price of crude oil and/or petroleum products. In comparing the price dynamics
of all the commodities analysed in this research, only the price of natural gas, after a sharp
fall in 2009, remained lower than it was in 2000 (Figure 3).

Figure 3 | The price fluctuation of natural gas in 2000-2018
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In 2017, prices for natural gas spiked again and continued to grow in 2018. Bloomberg
(2017) explained the sharp jump of prices as a reaction to concerns about an arctic blast
and future winter weather which brought on a relative deficit in natural gas inventory. This
surge in perceived demand, along with tight supply, triggered a technical breakout of prices
to the upside.

On average, the price of coal grew more than two times between 2000 and 2007 (Figure 4).
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Figure 4 | The price fluctuation of coal in 2000-2018
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In particular, from 2007 to 2008, the price of coal almost doubled. However, the overall fall
in prices of energy commodities in 2009 occurred mainly in the coal market where, starting
from the third quarter of 2008 to the first quarter of 2009, the price of coal fell almost 45 per
cent from 136 to 77 dollars per ton. Prices peaked again in 2011 before falling again in
2014, which Reuters (2014) attributed to an increase in mining output in an already
oversupplied market accompanied by a decrease in demand. The decrease was sustained
in 2015 in spite of the fact that coal served as the top fuel used to generate electricity in the
world.

Russell (2017) emphasised the reasons for the fluctuation of coal prices in recent years as
mainly due to the ongoing debate surrounding the use of coal in comparison to cleaner
alternatives. Also, Chen et al. (2019) noted that higher coal prices are connected with the
sharp and sustained increase of energy prices overall.

Chen and Bolandifar (2018) named the price of crude oil, one of the most popular and
highly valued energy sources, as a perfect example of extreme changes in the price of a
commodity. At the beginning of the analysed period, oil prices grew steadily until the
second quarter of 2008 when they reached a record of 97 dollars per barrel (Figure 5).

Figure 5| The price fluctuation of oil in 2000-2018
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The significant increase in the price of oil in 2008 was caused by its greater use in the
global economy overall, especially in the sectors of transport and agriculture. A year later,
in 2009, the price of oil decreased by about 40 per cent due to decline in demand and the
ongoing economic recession. As the world began to recover from its economic recession in
late 2009, the demand of oil began to rise, almost doubling from 61 dollars per barrel in
2009 to more than 100 dollars per barrel in 2011 (Figure 5). The average yearly price of oil
remained quite stable for the next three years and fell just slightly to a little less than 100
dollars per barrel in 2014 (Financial Times, 2014). Oil prices started 2015 relatively low and
ended the year even lower. According to EIA (2016), this reflected the sustained excess of
crude oil supply over global demand. However, despite relatively high U. S. crude oil
production, curtailments in production by members of the Organization of the Petroleum
Exporting Countries (OPEC) and robust global demand supported crude oil price increases
in 2017 (EIA, 2018). Lynch (2019) names that the initial decision by the Saudis, Russians
and others to offset potential losses of Iranian oil, along with the Trump Administration’s
granting of waivers to major Iranian customers, was a major element to this increase. Lynch
(2019) also notes that market fundamentals have also played a big role in this increase,
especially the unexpectedly strong rise of U. S. shale oil production in 2018.

Summarising the analysis of the changes in commodities’ prices for the period of 2000-
2018, we can state that the prices of commodities are sensitive to changes in market
conditions. The prices of all analysed commodities increased from 100% to more than
300% from 2000 through 2018 and some of the commodities, due to their impending
replacement by cleaner alternatives, face the issue of longevity which causes price
fluctuations as well. However, the predictions of industry analysts are optimistic stating that
the current price momentum is more sustainable than the spike of five years ago, which
was driven by shortages caused by the industry's slump during the global financial crisis
(ABC News, 2017). The significant changes in commodity prices in world commodity
exchanges theoretically could have an impact on price changes of final goods and services,
thus changing the rate of inflation in EU countries. Having analysed the dynamics of hard
commodity prices and inflation on a global scale, this research now aims to find
dependencies of selected hard commodities on the CPI all EU countries.

3 Identification of the impact of changes in commodity
prices on inflation in the EU countries: methodology and
the results

As mentioned in earlier sections, the goal of this research is to identify if there is an
influence of the changes in the prices of hard commodities on the general price level, as
measured in an inflation parameter, in EU countries over the last 18 years.

The dependence between Y, the rate of inflation of all EU countries as given in the CPI, and
selected commodities’ prices is identified as: X1 (price of aluminium, dollars per ton); X2
(price of copper, dollars per ton); Xs (price of natural gas, dollars per mmBTU); X4 (price of
coal, dollars per ton); Xs (price of crude oil, dollars per barrel).

The investigation is done in three steps: 1. Pearson coefficient of correlation is calculated;
2. its significance is estimated; 3. Granger causality test is carried out.
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To estimate the degree to which variable Y (CPI) is linearly related to every X (selected
commodities), correlation analysis is used.

Significance of the correlation coefficients is determined from t-statistic. Critical value t (tkr =
1.74) is found using a statistical function TINV at the level of significance — 0.1 and degrees
of freedom —17 (i.e. 19-2). When t« < t, the coefficient of correlation is significant, and a
stochastic dependence exists.

In order to investigate if there is causality between analysed variables, the Granger
causality test is carried out. The test is based on hypotheses that lagged values of X don’t
Granger cause the value of Y and lagged values of Y« don’t Granger cause the values of
X-

Before the calculations, the analysed time series was transferred to stationary data. To
avoid unit roots which could cause unpredictable results in the time series analysis, the
Augmented Dickey-Fuller (ADF) test was done. The lengths of lag for each test were
selected based on AIC (Akaike Information Criterion).

There are several possible outcomes regarding causality between the variables: one
direction having causality, two directions having causality between the two analysed
variables, and zero or no causal relationship.

The outcomes are set according to the probability value (p-value). If the p-value from the
tests’ results is less than the significance level of 0.05, then the null hypothesis can be
rejected. Statistical package Eviews is used for the Granger causality test.

The data samples used in this research are annual with a range of 2000 to 2018. The
starting date was chosen due to the movement of commodity prices beginning a consistent
rise in that year before reaching records in the middle of 2008. The data analysis tool from
Microsoft Excel program was used on the samples and the numerical characteristics of the
changes in the investigated commodities’ prices are presented in Table 1 and numerical
characteristics of Y are presented in Table 2.

From Table 1, it is seen that the standard deviation of investigated commodities’ prices was
lower than their arithmetic means. The calculated coefficient of variation shows that during
the period, the commodities with the most fluctuated prices were coal, copper and oil. The
most moderate price changes were for aluminium.

Table 1 | Numerical characteristics of selected commodity prices

Commodities Mean Coefficient of Standard deviation
Variation
X 1911.57 0.22 411.73
X2 5240.56 0.47 2438.87
X3 4.85 0.41 1.995
X4 70.53 0.48 33.58
Xs 62.58 0.47 29.13

Source: compiled by authors

The analysis of the dynamics of the level of inflation in EU countries during the period 2000-
2018 showed that the highest average inflation rate was in Romania (9.84 %) which is more
than double compared to other leading EU countries, followed closely by inflation in
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Hungary (4.36 %) and Bulgaria (4.19 %) (see Table 2). The lowest average inflation rates
were in Sweden (1.28 %), Germany (1.46 %) and France (1.46 %). Assessing the
fluctuation of inflation shows that inflation in Ireland and Romania fluctuated most. The
smallest variation in inflation was in Austria and Germany.

Table 2 | Numerical characteristics of CPI

EU countries Mean CO\?:;iicait?g; of Standard deviation
AT 1.96 0.37 0.73
BE 2.01 0.53 1.07
BG 4.19 0.90 3.78
cY 1.69 1.16 1.96
cz 2.20 0.72 1.59
DE 1.46 0.45 0.65
DK 1.70 0.54 0.92
EE 3.40 0.77 2.63
ES 2.17 0.68 1.48
FlI 1.56 0.79 1.23
FR 1.46 0.54 0.78
GR 2.01 0.99 2.00
HR 2.19 0.80 1.74
HU 4.36 0.66 2.86
IE 1.92 1.33 2.55
T 1.79 0.58 1.03
LT 2.42 1.14 2.76
LU 2.05 0.47 0.97
Lv 3.71 1.07 3.97
MT 2.00 0.49 0.970
NL 1.83 0.51 0.94
PL 2.55 0.99 2.52
PT 1.99 0.72 1.44
RO 9.84 1.24 12.19
SE 1.28 0.87 1.11
Sl 3.16 0.88 2.79
SK 3.56 0.93 3.31
UK 2.05 0.54 1.10

Source: compiled by authors based on Eurostat, 2019

The results of the correlation analysis between CPI and the prices of commodities are
presented in Table 3. Statistically dependent values are bolded in Table 3.
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Table 3 | The coefficients of correlation

Commodities
EU countries aluminium copper natural gas coal oil
AT 0.40 0.15 0.36 0.38 0.33
BE 0.42 0.11 0.39 0.41 0.17
BG 0.34 -0.23 0.65 -0.04 -0.15
CcY 0.25 -0.21 0.59 0.02 -0.10
Ccz 0.35 -0.03 0.37 0.22 0.06
DE 0.56 0.19 0.47 0.34 0.29
DK 0.27 -0.09 0.43 0.16 0.05
EE 0.58 0.13 0.57 0.34 0.20
ES 0.28 -0.24 0.59 -0.06 -0.13
Fl 0.45 0.20 0.27 0.35 0.34
FR 0.31 -0.11 0.58 0.14 0.03
GR 0.25 -0.24 0.58 -0.02 -0.20
HU 0.04 -0.39 0.31 -0.21 -0.31
HR 0.34 -0.08 0.57 0.12 0.10
IE 0.12 -0.36 0.45 -0.34 -0.28
IT 0.21 -0.17 0.43 0.08 0.00
LT 0.74 0.46 0.51 0.64 0.46
LU 0.42 0.02 0.48 0.19 0.13
LV 0.61 0.10 0.80 0.27 0.15
MT 0.28 -0.11 0.55 0.19 0.03
NL -0.18 -0.33 0.06 -0.12 -0.10
PL -0.01 -0.26 0.14 -0.02 -0.13
PT 0.09 -0.33 0.29 -0.20 -0.29
RO -0.43 -0.72 0.09 -0.58 -0.58
SE 0.37 0.01 0.28 0.23 -0.01
Sl -0.26 -0.65 0.29 -0.44 -0.49
SK -0.20 -0.59 0.27 -0.42 -0.44
UK 0.72 0.69 0.25 0.82 0.73

Source: compiled by authors

As evidenced in Table 3, most of the coefficients of correlation do not show a statistical
relationship between the selected hard commodities and inflation in EU countries. However,
the changes in prices of gas (Xs) show positive correlation in 14 countries, aluminium (X1)
correlation in 10 countries (9 positive and 1 negative), coal (X4) correlation in 6 countries (3
positive and 3 negative), copper (X2) correlation in 5 countries (2 positive and 3 negative)
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and oil (Xs) correlation in 5 countries (3 negative and 2 positive). The correlation
appearance varies between 0 % and 36 % in all 28 countries and is a significantly low ratio.
This indicates that it is not reasonable to say that changes in the prices of commodities
have an impact on inflation over a long period of time.

The results of the research demonstrated that, overall, changes in the prices of
commodities in world commodity exchanges have no dependence on the general price
level in EU countries, with the exception of Lithuania, Romania, UK, Slovakia and Slovenia,
the countries that have the highest number of correlations between commaodity prices and
inflation.

The Granger causality test was carried out to determine if there is causality between
commodity prices and inflation. The countries having the highest number of correlated
variables were selected for the research. The null hypotheses were (HO):

e Commodity price does not Granger cause inflation,
¢ Inflation does not Granger cause commodity price.

The lengths of lags vary from 0 to 2 and were selected for each pair of hypotheses
individually based on AIC (Akaike Information Criterion). The results of the Granger
causality test are presented for each country separately and the outcomes are set
according to the probability value (p-value) (Annex 1).

All the results indicate no causality at all, with the exception of one direction causality case
in the UK where the null hypothesis, NATURAL GAS (X3) does not Granger Cause
INFLATION (Y), can be rejected, thus implying that natural gas causes inflation in the UK.

The divergent nature of these results with the initial correlation observations makes it
difficult to determine if there is a definite link between the prices of commodity prices in EU
countries and inflation over a long period of time. In order to determine the cause of the
obtained results, it would be appropriate to carry out further research by including other
types of commodities in the analysis, selecting different countries and utilizing the producer
price index (PPI) over CPI as an inflation indicator.

Conclusion

From a theoretical point of view, there are several factors influencing inflation, one of which
is the price of commodities. This paper analysed two approaches to the influence of
commodity prices on inflation and the conclusion should be made that while the prices of
commodities can be tied to the level of inflation, the level of this influence is not clear in
terms of both time or geography.

Several analytical opinions should be highlighted regarding the variations of commodity
prices in world commodity exchanges and their impact on inflation and the influence of
governments into this pricing. Furthermore, the role of producers, which can face lower
interest rate costs or reduce their margins instead of raising prices as a means of coping
with higher commodity prices, should also be considered.

The investigation of the level of inflation and its dynamics in EU countries during the period
2000-2018 showed that the highest average inflation rate was in Romania (9.84 %),
followed by Hungary (4.36 %) and Bulgaria (4.19 %). The lowest average inflation rates
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were in Sweden (1.28 %), Germany and France (1.46 %). Assessing the fluctuation of
inflation shows that inflation in Romania and Latvia fluctuated the most and the least in
Germany and Austria.

The investigation shows the increase of almost all commodity prices which were analysed
in this research. The growth varies from 100 % to more than 300 % from 2000 through
2018. The calculated coefficient of variation shows that during the period analysed, the
commodities with the most volatile fluctuation in prices were copper, oil and coal. The
lowest price changes were for aluminium.

The results of the research show that variation of the general price level in EU countries
has no linear dependence on the changes of selected commodity prices in world
commodity exchanges over the long run. In analysing the results, natural gas should be
distinguished, whose price fluctuations in the commodity exchange market show a positive
correlation with 14 EU countries’ CPI changes. In addition, the research shows that
Lithuania’s inflation was affected by all five of the selected commodities’ price fluctuations
and inflation in the UK and Romania had a relation with four of the five selected
commodities’ prices fluctuations. Nevertheless, this was not enough to conclude that
change in commodity prices have a long-term impact on inflation, which was further
supported in the results of the Granger causality tests which diverged from the initial
correlation observations.

To identify and ascertain the reason for the results, another research including different
types of commodities, selecting different countries and using a different inflation indicator
would be advised.
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Annexes

Annex 1| Granger causality test results

Lithuania

Null Hypothesis (Ho) | p-value | Decision for Ho | Outcome

ALUMINIUM (X;) does not Granger 0.088 can't reject No causality

Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.885 can't reject No causality

Cause ALUMINIUM (X4)

COPPER (X;) does not Granger 0.380 can't reject No causality

Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.086 can't reject No causality

Cause COPPER (Xy)

NATURAL GAS (X;) does not 0.144 can't reject No causality

Granger Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.539 can't reject No causality

Cause NATURAL GAS (Xs)

COAL (X4) does not Granger Cause 0.304 can't reject No causality

INFLATION (Y)

INFLATION (Y) does not Granger 0.728 can't reject No causality

Cause COAL (X,)

OIL (Xs) does not Granger Cause 0.311 can't reject No causality

INFLATION (Y)

INFLATION (Y) does not Granger 0.072 can't reject No causality

Cause OIL (Xs)

UK

Null Hypothesis (Ho) | p-value | Decision for Ho | Outcome

ALUMINIUM (X;) does not Granger 0.989 can't reject No causality

Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.923 can't reject No causality

Cause ALUMINIUM (X1)

COPPER (X;) does not Granger 0.872 can't reject No causality

Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.666 can't reject No causality

Cause COPPER (X)

NATURAL GAS (X3) does not 0.002 reject Causality

Granger Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.913 can't reject No causality

Cause NATURAL GAS (X3)

COAL (X4) does not Granger Cause 0.828 can't reject No causality

INFLATION (Y)

INFLATION (Y) does not Granger 0.511 can't reject No causality

Cause COAL (Xa)

OIL (Xs) does not Granger Cause 0.186 can't reject No causality

INFLATION (Y)

INFLATION (Y) does not Granger 0.725 can't reject No causality

Cause OIL (Xs)

Romania

Null Hypothesis (Ho) | p-value | Decision for Ho | Outcome

ALUMINIUM (X;) does not Granger 0.841 can't reject No causality

Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.526 can't reject No causality

Cause ALUMINIUM (X,)

COPPER (X;) does not Granger 0.737 can't reject No causality

Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.481 can't reject No causality

Cause COPPER (Xy)

NATURAL GAS (X3) does not 0.267 can't reject No causality
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Granger Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.963 can't reject No causality
Cause NATURAL GAS (Xs)

COAL (X4) does not Granger Cause 0.507 can't reject No causality
INFLATION (Y)

INFLATION (Y) does not Granger 0.989 can't reject No causality
Cause COAL (Xa)

OIL (X5) does not Granger Cause 0.857 can't reject No causality
INFLATION (Y)

INFLATION (Y) does not Granger 0.984 can't reject No causality
Cause OIL (Xs)

Slovakia

Null Hypothesis (Ho) | p-value | Decision for Ho | Outcome
ALUMINIUM (X;) does not Granger 0.968 can't reject No causality
Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.376 can't reject No causality
Cause ALUMINIUM (Xy)

COPPER (X;) does not Granger 0.301 can't reject No causality
Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.327 can't reject No causality
Cause COPPER (Xyp)

NATURAL GAS (X3) does not 0.324 can't reject No causality
Granger Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.107 can't reject No causality
Cause NATURAL GAS (Xa)

COAL (X4) does not Granger Cause 0.923 can't reject No causality
INFLATION (Y)

INFLATION (Y) does not Granger 0.950 can't reject No causality
Cause COAL (Xa)

OIL (Xs) does not Granger Cause 0.438 can't reject No causality
INFLATION (Y)

INFLATION (Y) does not Granger 0.753 can't reject No causality
Cause OIL (Xs)

Slovenia

Null Hypothesis (Ho) | p-value | Decision for Ho | Outcome
ALUMINIUM (X;) does not Granger 0.053 can't reject No causality
Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.511 can't reject No causality
Cause ALUMINIUM (X1)

COPPER (X;) does not Granger 0.156 can't reject No causality
Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.052 can't reject No causality
Cause COPPER (Xy)

NATURAL GAS (X3) does not 0.245 can't reject No causality
Granger Cause INFLATION (Y)

INFLATION (Y) does not Granger 0.847 can't reject No causality
Cause NATURAL GAS (X3)

COAL (X4) does not Granger Cause 0.322 can't reject No causality
INFLATION (Y)

INFLATION (Y) does not Granger 0.714 can't reject No causality
Cause COAL (Xa)

OIL (Xs) does not Granger Cause 0.784 can't reject No causality
INFLATION(Y)

INFLATION (Y) does not Granger 0.594 can't reject No causality
Cause OIL (Xs)

Source: authors
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