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Abstract

The aim of this article is to present the relationship between the foreign trade in iron ore in European Union
countries and the overall economic situation. The study covers the period from 2001 to 2017. The sources of
materials include literature, date from the EUROSTAT, World Steel Association and World Bank. The following
methods have been used in this paper: descriptive, graphic and the Pearson linear correlation coefficient. The
findings of the study indicate that steel use, production of industry sectors and Households consumption were
generally most closely linked to changes in import of iron ore in the EU. The exceptions were GDP per capita,
value of export, value of import, value of construction industry, prices of iron ore which did not indicate such a
link. EU countries were net importers of iron ore. The only exceptions were the Netherlands and Sweden.

Keywords: Steel industry, iron ore, import, export, steel production, European Union

1. INTRODUCTION

Iron and steel, along with energy, were important raw materials needed to develop economies around the
world. The situation in terms of demand, supply and foreign trade in this area has changed. For example, in
England production grew rapidly in 1540 - 1620 and 1785 - 1810. Imports of iron from Spain declined sharply
after 1540, but those from Sweden became significant from the mid - seventeenth century, and those from
Russia after 1730. Countries used various sources of supply of metal raw materials [1-5].

In the mid-nineteenth century, Britain was the major supplier of iron and steel to the world market, while
Germany and the United States were significant importers. In 1913, German exports exceeded British exports,
and Great Britain became the main importer of steel. The export success of Britain in the mid-twentieth century
was due to its superior technical efficiency and lower prices of raw materials. The fall of Britain as an exporter
was due to a reversal of this favorable situation: after 1900, British industry was much less efficient than the
German and American industries, and it worked under the burden of higher raw material prices [6-9].

Stocks of products in use are very important to lives of people. Demand for in-use stocks generates demand
for metals. The study of in-use stocks has heretofore been widely neglected. For example, iron stocks in the
United States over the period 1900-2004 increased to 3,200 Tg (million metric tons). In U.S. per-capita in-use
iron stock reached saturation at 11-12 metric tons in 1980 [10]. Additionally, the United States became a net
exporter of iron and steel in the mid-1890s. [11]. In general, industrialization in the developing world was
connected with increased steel demand. For example, world production of iron ore increased from 274 million
tons (Mt) in 1950 to 1554 Mt in 2005, while steel production increased from 207 to 1259 Mt. The major iron
ore producing countries are not the major steel producing countries and vice-versa. For example, in Brazil's
steel production was approximately 10 % of its iron ore production. Japan's steel production was very big, but
this country had no domestic iron ore production [12,13]. Inventories per capita in countries with a long
industrial history, e.g. in the USA, Great Britain or Germany, range from 11 to 16 tonnes, and the accumulation
of stocks is slowing down or has come to a halt. Inventories in countries, that have recently become
industrialized, such as Portugal, are between 6 and 10 tons per capita and are growing rapidly. In a few
countries, stocks of steel per capita have saturated or are close to saturation [14,15]. In the world problem is
management of resources of steel in the countries. In this case sustainability development is related to
substance flows of steel stocks. Flows of iron ore are contrary to the idea of sustainable development [16,17].
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In 2008, the Committee on Critical Mineral Impacts of the U.S. Economy, presented a definition of strategic
raw materials, which was also adopted by European Union countries. The group of strategic raw materials
includes 12 minerals / materials of very critical economic importance and special conditions related to the
criticality and risk of supply shortage. The risk of shortage of supply results mainly from a limited number of
sources of origin. These are: rhenium, tellurium, iron, aluminum, bauxite, magnesite, molybdenum,
manganese, vanadium, zinc, nickel and chromium. Attention is drawn to raw materials used in large quantities
in key industries (iron, aluminum) [18,19]

The global market for iron ore was dominated by China. In this country. In 2010, this country had reached a
point at which it alone accounted for over 50 % of the global trade of iron ore. Chinese increase demand for
iron ore could not be satisfied by the production of the exporters. Exporters reduced their export to almost
every other country such as the USA, Germany, and France who all have reduced their steel production. The
prices have risen in consequences [20].

The main purpose of this paper is to determine the relationship between the foreign trade in iron ore in
European Union countries and the overall economic situation. Specific aims were also set in the paper. These
are: showing the directions of changes in steel consumption, identify the main exporters and importers of iron
ore in the EU and illustration of the influence of the market and economic situation on foreign trade in iron ore
in EU countries.

2, METHODOLOGICAL BASES

The period covered by the study is between 2001 and 2017, i.e. the years directly before the economic crisis,
during the crisis, and the years of economic upturn. The sources of materials include literature, date from the
EUROSTAT, World Steel Association and World Bank. The following methods have been used in this paper:
descriptive, graphic and the Pearson linear correlation coefficient.

3. RESULTS

The largest steel demand in the EU was in Germany, followed by Italy, France, Poland and Spain. 25 % of EU
steel use was generated in Germany and as much as 65 % in the five largest domestic consumer. In the years
2001-2017, apparent steel use (in crude steel equivalent) in EU countries decreased significantly (Figure 1).
A significant decline in steel use was observed in 2009, during the onset of the economic crisis (a decrease
by 37 %). After the economic crisis, there was usually a rapid return of steel consumption to the level from
2007-2008. The exceptions were Italy and France, which clearly reduced steel consumption in their
economies.

Table 1 presents Apparent Steel Use per Capita (kilograms crude steel equivalent) in EU countries in 2001-
2017. Data from the years 2001-2017 were divided into five periods, i.e. 2001-2004, 2005-2008, 2009, 2010-
1013, 2014-2017. These were four four-year periods and one annual one for 2009 (when the economic crisis
occurred). The analysis of steel consumption in the largest economies confirms that the decrease in
consumption occurred only in 2009. That is why it was decided to separate this year. In general, steel
consumption per capita in EU countries varied widely. The highest was definitely in the Czech Repubilic, then
in Slovenia and Austria, i.e. in countries that were not in the lead of the countries consuming the biggest
amount of steel in the EU. At the end of the ranking there were also countries with low total steel consumption.
In turn, large economies ended up on further positions. The biggest increase of use steel per capita was
recorded in Lithuania, Croatia, Slovak Republic, Czech Republic and Poland. However, these were countries
with small total steel use. In turn, the biggest decreases were in Greece, Malta and Ireland, that is also in
countries with small use volume. The period before the economic crisis, when steel use in most countries
increased, was most favorable. As a consequence of the economic crisis, steel use fell in all countries. The
exit from the crisis was an opportunity to restore steel use; however, in most countries there were decreases
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in use. This situation is affected by the relationships on the global market, and also economic relationships in
the individual EU countries.
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Figure 1 Top 5 EU countries in Apparent Steel Use (crude steel equivalent) in 2001-2017 [21,22]

Table 1 Top 5 EU countries in apparent Steel Use per Capita (kilograms crude steel equivalent) in EU countries
in 2001-2017 [21,22]

. Apparent Steel Use per Capita (kilograms crude steel equivalent) in periods

Countries 2001-2004 2005-2008 2009 2010-2013 2014-2017
Czech Republic 484 683 497 636 722
Slovenia 569 657 470 505 522
Austria 487 541 423 491 507
Germany 469 523 359 519 525
Slovak Republic 305 418 290 391 470

Source: Own analyses based on data of EUROFER and World Steel Association.

The export of iron ore was rather rare in the European Union. Significant exporters include Sweden and the
Netherlands. In other countries, the level of exports was very low. Sweden was a country that has historically
always been an iron ore exporter. There was a slight increase in sales of this raw material. In the case of the
Netherlands, there was a very large increase in iron ore exports. In large part, this was due to speculation and
trade. The Netherlands was also a large importer of this raw material. During the economic crisis, declines in
both countries were visible due to the lack of demand among customers.

The EU countries were definitely importers of iron ore. Large economies had the biggest needs, but imports
occurred virtually in all EU countries. In the group of the largest importers of iron ore, there were countries that
consumed the most steel (Figure 2). The exception was the Netherlands, but in its case a large part of the
raw materials was resold for export. In all countries, there was a visible decline in purchases of iron ores in
2009. Particularly large declines occurred in the largest importers. Generally, after the crisis, the demand for
steel and the import volume of iron ore were rebuilt very quickly. However, after the economic crisis in most
countries, the level of imports was at a lower level than in the pre-crisis period. Imports only increased in the
Netherlands (by 265 % in 2001-2017), Sweden (57 %) and Slovakia (31 %). In other countries there were
drops, the largest in Bulgaria (by 77 %), Italy (52 %), the United Kingdom (37 %), Belgium and Luxembourg
(33 %), Romania (31 %).

The trading of iron ore could have been influenced by economic factors and prices of this raw material. The
prices of iron ore in quotations on world markets were presented on a monthly basis in 2001-2017 (Figure 3).
After the period of stabilization in the years 2001-2005, in the next period there was an increase in prices,
especially rapid in 2007-2008. During the economic crisis, prices collapsed. In 2010, iron ore prices returned
to the level of 2008. In the following years, a rapid drop in prices was visible, which lasted until 2016. The next
year, 2017, was characterized by large increases and decreases in prices. Prices in international trade are the
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effect of the game of supply and demand. The demand reported by China, which dominates the market, has
a significant impact on the market. As a result, iron ore producers are often unable to meet the needs of other
countries. As a result, prices are rising. In the case of a large oversupply, prices are dropping.
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Figure 2 Main importers of Iron Ore in EU in 2001-2017 [21,22]
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Figure 3 Global monthly prices of iron ore in 2001-2017 (Euro per dry metric ton) [23]

Table 2 Pearson correlation coefficients between export and import volume of iron ore in EU-countries
and selected parameters [own study]

Pearson correlation coefficients in years
2001- 2005- 2010- 2014- 2001-
Parameters 2004 2008 2009 2013 2017 2017
The coefficients of correlation between iron ore import volume in EU countries and
Apparent Steel Use (crude steel equivalent) 0.765 0.653 0.695 0.729 0.717 0.712
p value 0.001 0.001 0.002 0.001 0.001 0.001
Apparent Steel Use per Capita (kilograms crude
steel equivalent) 0.155 0.007 0.153 0.258 0.140 0.155
p value 0.207 0.965 0.558 0.034 0.255 0.008
GDP value 0.392 0.276 0.281 0.228 0.217 0.261
p value 0.001 0.023 0.275 0.062 .0.076 0.001
Industry production -0.184 -0.287 -0.291 -0.264 -0.276 -0.231
p value 0.133 0.018 0.257 0.030 0.023 0.001
Households consumption 0.398 0.292 0.302 0.257 0.256 0.286
p value 0.001 0.016 0.239 0.034 0.035 0.001

Pearson’s linear correlation coefficient was used to determine the correlation between iron ore export and import
volume in EU countries and selected measures of economic situation. Ten variables were selected on the basis
of a review of literature, among others articles of [24,25]. The tests were carried out separately for the export
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and import of iron ore. Only six EU countries showed exports of this raw material. In the case of import,
significant volume was demonstrated in 17 countries. Due to very low volumes of production, eleven countries
were excluded from the analysis. Table 2 presents the results only for important parameters related to the
export of iron ore, and shows the p-value. The significance threshold was set at p = 0.05. Significant
correlations were marked with grey background in the text. The correlation coefficients were calculated
separately for the periods before, during and at the exit from the crisis, and for the entire period, i.e. the years
2001-2017.

In the case of the volume of iron ore exports from EU countries, all parameters were negligible. For iron ore
exports, there was a very high positive correlation between the volume of steel consumption in a given
economy and the level of iron ore imports. As a rule, the level of steel consumption per capita was irrelevant,
except for 2010-2013 and 2001-2017, when there was a weak positive relationship. The weak positive relation
was also in the case of dependence between the level of imports in EU countries and the value of GDP and
the value of household consumption. A negative relationship was observed in the value of industry production.
There was also a lack of dependence with regard to all parameters (except for steel consumption) in the year
of the economic crisis. The following parameters were irrelevant: GDP per capita, value of export, value of
import, value of construction industry, prices of iron ore.

For example, in UK imports of iron and steel are substantial, net imports are, in terms of both weight, a rather
small part of total UK iron and steel production and use (just under 20 %) [26]. Wang et al. in their research
had claimed, that in international trade of iron ore, iron and steel products, and scrap, most of countries are
net iron importers (80 %) [27]. In the early 1990s in western European countries most of primary zinc and other
metals were imported as concentrate from North and South America and Oceania, and is smelted in Europe
to refined metal [28]. A similar situation occurred in the case of copper ore flows. The majority of copper is
mined outside of Europe. Countries of Europe were net importers [29,30].

4, CONCLUSION

Apparent Steel Use in the EU decreased in the years 2001-2017; nevertheless, these changes occurred with
varying intensity in particular countries. In this period, there was an economic crisis, which additionally allowed
for determining the regularities between economic situation and foreign trade in iron ore. Steel use, production
of industry sectors and Households consumption were generally most closely linked to changes in import of
iron ore in the EU. Interestingly, the study did not find any relationship between import of iron ore and GDP
per capita, value of export, value of import, value of construction industry, prices of iron ore. In general, EU
countries were net importers of iron ore. The only exceptions were the Netherlands and Sweden.
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