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Abstract

The purpose of this article is to analyse the nter resource flow of new European
Union (EU) states, in Baltic countries; and to camgpthem on the EU level. Energy
security is always one of the most important protsén the EU. The EU and including
the Baltic countries are poor of material and epeegiion. With regard to acute political
and economic situation in Eastern Europe is vepictd, what is the position of resource
in the former Soviet bloc countries. The analyhisveed that the greater use of resources
does not always lead to economic growth. Effectige of resources is different in
Europe from country to country. How far is the o$¢hese lands resource, including the
2009th economic crisis? What are the prospecta foairtial boycott of resources? What
are the lessons from the resource flow?

1. Introduction

Material flow in new EU states with the exceptioh Malta, Cyprus and CEE-8
countries in Baltic States (Estonia, Latvia, Lithizg has been analysed.

The small Baltic States are part of the former 8bldnion a half century. After the
collapse of the SU, they became fully independgatra

The situations before the crisis, during the crésid after the crisis will be viewed.

A resource-efficient Europe is one of the mairechyes of the Europe 2020 Strategy
[1], which aims at guiding the effective use ofa@ses to achieve sustainable economic
growth. Natural resources underpin the functionifighe European economy and our
quality of life. These resources include raw mailsrsuch as fuels, minerals and metals
but also food, soil, water, air, biomass and edesys. The pressures on resources are
increasing. Intensive use of the world's resoungets pressure on our planet and
threatens the security of supply. Continuing ourent patterns of resource use is not an
option. In response to these changes, increasisguree efficiency will be key to
securing growth and jobs for Europe. It will brimgajor economic opportunities,
improve productivity, drive down costs and booshpetitiveness. [1]

All economic systems utilize a variety of resourcese scarcity of resources forces
countries, companies and people make a variethates. That's what we look at on the
basis of the Baltic countries.

2. Methodology

The indicator DMC is defined as the total amountnudterial directly used in an
economy. DMC equalBirect Material Input(DMI) minus exports DMI measures the
direct input of materials for the use in the ecogoBMI equalsDomestic Extraction
(DE) plusimports [2]
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Domestic material consumption by material of Euabs&  give empirical content to economic relations. [f]eTbasic
in environmental accounts [3]. tool for econometrics is the linear regression rhode
Economy-wide material flow accou®&W-MFA) compile  The processing of data is used regression analysis
material flow inputs into national economies. EWA/dover Regression analyzes are statistical analysis prwesdthat
all solid, gaseous, and liquid material inputs,eptdor water have the goal of relationships between a depenratahtone
and air, measured in mass units per year. Likesyiseem of or more independent variables to model. They are
national accounts, EW-MFA constitute a multi-puos particularly used when relationships to describe
information system. The detailed material flowsvide a quantitatively or values of the dependent varialdes to
rich empirical database for numerous analyticalppses. predict. [8 - 9]
EW-MFA are used to derive various material flowigadors Mathematically, the relationship between the indeleat
such as: variable x and the dependent variable y are reptedeas:
Domestic extraction(DEU): total amount of material

extracted for further processing in the economyrdsident y=f(x) +e, in the one-dimensional case, and3)

units from the natural environment; y = f (X, Xa,..., %), in the n-dimensional case.  (4)
Imports (IMP): imports of products in their simple mass
weight; We can model the expected value ofy as an nthedegr

Direct material input(DMI): measures the direct input of Polynomial, yielding the general polynomial regiess
material into the economy: it includes all mateiahich are Model:
of ecor_10mic value and_ which are available for use i yZa+ax+axltapc .. fax +e (5)
production and consumption activities (=DEU+IMP);

Exports (EXP): exports of products in their simple mass Most authors using simple linear regression. It's
weight; convenient to use, but as a rule it is not wellrabterized

Domestic material consumptigpMC): measures the total complex processes. We ug®lynomial regressionwhich
amount of material actually consumed domestically bgives a much more precise picture, which gives ahmmore
resident units (=DEU+IMP-EXP). Note: IMP and EXRear precise picture. Numerical values of the parameatsed to
distinguished into extra-EU-trade and total trade. find the indirectlyleast squares methodr ordinary least

In order to compare the performance over time amdss squaresWe are anon-linear correlation [8 - 9]
various countries the second resource productiviiio
employing GDP in chain-linked volumes has beefexed to . .
the year 2000This index allows a comparison of countries'3' Analysis of Gross Domestic
resource productivity performance. [4] Product

This can be expressed in monetary terms, as mgnetar
return per unit of resource. Here in million or @ksand
tonnes.

Material resources are divided: biomass (MF1), hates
(gross ores) (MF2), non-metallic minerals (MF3)sdib
energy materials/carriers (MF4), other products $MBEnd
waste for final treatment and disposal (MF6). Here look . :
also subgroups of MF4: liquid and gaseous ener han 10% can be considered excellent, then thdt ies2009

materials/carriers (MF42): crude oil, condensate matural (14-1%) was one of the largest in the world.
gas liquids (MF421) and natural gas (MF422).[5] The development of the Estonian economy before and
In summary, the main indicators are: after the crisis was one of the fastest in the Y&, the crisis

Domestic Extraction Used (DEU). Domestic Materiall€d t0 @ very deep recession, which was one ofteatest in

Consumption (DMC). Exports (EXP). Imports (IMP).reit the world, as well as in the EC, and lasted foerguarters.
Material Inputs (DMI). Thus, the country covered two extremes. On therdthad,

it also shows that the reforms carried out in tlhstpvere
DEU = DMC + (EXP — IMP) (1) successful and established a base that enableidgexite
crisis successfully. In particular, this meant trea
favourable conditions for business. Again, GDP dlown
2011 and also 2012 are highest in the EC. Howéwe013

National accounts (including GDP) was from Eurosta@nly 0.8%.
methodology. [6] GDP by quarter of Estonia is steadily declined einc

Econometricss the application of mathematics, statistica011Q2 and only in 2014Q2 was the decent GDP growth
methods, and, more recently, computer sciencecdaanic Also GDP growth of Latvia and Lithuania is decrehsethe

data and is described as the branch of econonatsiims to Past.

The growth of the entire economy, measured usingsgr
domestic product (GDP), will be viewed as backgobun

The trend line shows the cyclical development of th
Estonian economy (GDP). In addition to the economic
decline during the years 2008 — 2009, there wae als
decline in 1999. If an annual real GDP incrementufre

DMI = DEU + IMP = DMC + EXP — IMP + IMP = DMC +
EXP[5] 2
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Figure 1. Real GDP growth rate — volume. Percentage changimglthe previous year. [10]

Next we analyze material flown EU-27 and Baltic

4. Analysis of Material Flow countries of tonnes.

4.1. Material Flow Analyses by Total
Domestic Material Consumption

Table 1. Total Domestic Material Consumption (DMC). Thoussuonnes [5]

2000 2002 2004 2007 2008 2009 2010 2011 2012
Estonia 19,616 22,779 29,363 38,915 35,415 33,040 33,416 35,509 37,975
Latvia 34,666 35,789 38,301 49,252 41,469 32,074 37,029 40,932 37,452
Lithuania 29,173 31,553 39,520 48,735 51,779 34,905 38,462 41,721 38,283
80
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Figure 2. Total Domestic Material Consumption of Baltic Sgatilillion tonnes [5]

Before the economic crisis, GDP growth rose by emal Lithuania y = 0,0154%- 0,4422% + 3,9078% - 9,4493x +
with DMC. The peak was reached in 2007 - 2008. 2009 34,592; R=0,736 (8)
followed by a decline, especially large in Lithuanin the
following years the economy grew, and with it DM€wvice . . )
versa the better DMC used to cause growth. For robtke characterized by changes in the Baltic States DMISo,

answer gives the material flow components detailealysis. E:ey are I'Ee th%e?acycllcalunatﬁre OP: tléeDI(;hsrr:gesGll_BIT.
DMC trend lines of Baltic States: owever, these Rare smaller than the ,Rhus a little

weaker link.
Estonia y = 0,0087% 0,2335x% + 1,8827% - 2,7608x + This section is focused on the third (non-EU Member
20,239; R = 0,8944 (6) States) countries on imported fossil fuels, esplgaaude oil
imports, and in particular for the purchase of reltgas from
Russia.

These theoretical trend lines (4-degree polynomial)

Latvia y = 0,0186%- 0,5183% + 4,5523% - 12,762x +
43,922; B=0,602 (7)

Table 2. Components of DMC. Total imports resource, thodsaonnes [5]

2000 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Estonia 5591 7,549 9,733 9,416 11,991 12,140 9,837 8,979 9,550 10,767 9,108
Latvia 5771 7,592 8,794 11,406 12,225 13,541 12,508 8,719 9,697 11,142 12,861

Lithuania 12,766 18,273 21,009 23,719 24,095 23,352 26,076 21,125 24,427 26,305 26,486
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Table 3. Estonian imports mineral fuels, mineral oils andducts of their distillation from Russian Fedeaatj million of euro, 2004 — 2014 [11]
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014-1
171 353 923 677 479 391 510 923 579 405 269

Estonian imports mineral fuels from Russia has ghdrby leaps and bounds. The top years were 2QD@@t1. In recent
years, it has decreased two times.

Table 4. Estonian imports mineral fuels, mineral oils andducts of their distillation from Russian Fedeaatj thousands of euro, 2011 — 2014 [11]

Imp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2011 80 414 78 450 131042 200066 87940 60 508 30 493 40 472 30614 65 100 65 217 52 278
2012 34 617 62 212 67 089 45 963 93 483 44 411 49 932 44 330 23193 23 895 33821 55 781
2013 50 687 46 247 37 057 56 028 30 306 20271 17 797 21174 15 537 26 072 49 404 34 865
2014 33182 49 522 49 150 43 686 49 889 43 298 24 846 22 753

Also, in previous years there have been major dlatbdns in mineral fuels, but in 2014, imports practically at the level
of previous years.

Table 5. Components of DMC. Total exports resource, thodsaonnes [5]

2000 2003 2005 2006 2007 2008 2009 2010 2011 2012
Estonia 9,091 9,604 10,481 12,386 11,573 11,734 10,150 12,379 14,267 12,930
Latvia 9,255 11,056 13,112 13,585 13,595 14,103 13,569 17,478 18,298 19,610
Lithuania 9,569 14,514 18,943 18,425 18,198 21,376 19,251 21,135 23,540 25,055

Next are the EU, the major countries and BalticteSta
import and export of materials.

Total exports resource of Baltic countries growth,
Lithuania and in Latvia over two times, but in BE§t8042%.

Table 6. Material flow accounts, thousands tones, 2012 [5]

IMP IMP_XEU27 EXP EXP_XEU27
European Union (27) 3243 159 1581 231 2220731 638 003
Germany 602 849 231998 376 202 91 182
Netherlands 391 326 189 342 354 513 78 738
France 341 935 141 709 195 697 53 924
Italy 309 536 211 924 146 027 61 753
United Kingdom 286 829 182 743 156 973 46 524
Lithuania 26 486 17 671 25 055 7 046
Latvia 12 861 4901 19 610 4038
Estonia 9108 3213 12 930 3772
3,6
’ EU-27 650
3.3 Germ an){/‘/>_</>,<>—<>\//>\>
550
g8 3 8 "
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Figure 3. Total import and export of the EU-27 and Germ§t]



International Journal of Economic Theory and Aggtion 2014; 1(4): 43-55 47

Trend lines of import and export of the EU-27 andwas 1 581 and EXP_XEU27 638 million tonnes.

Germany run practical parallel. EU-27 difference swa EU28 exports of primary goods (food & drink; raw
accordingly one billion and 430 million tonnes. R@import materials; energy) was in Jan-Jun 2014 147 billaovd
was in 2000 1.6 and in 2012 1.5 times larger thgpoes. imports 296 billion EUR. [13]

Germany difference was accordingly 1.8 and 1.6gime In contrast to the monetary value of trade EU'sspia}

In 2012 was import 3243 million and export 2220limil  trade balance is asymmetric. The EU imports thieed
tonnes of the EU-27; import of Germany was acca@igin more goods by weight from the rest of the worldntha
602 million and export 376 million tonnes. exports. The amounts of physical imports into thé &e

The EU-27 total imports of material in 2012. wa243 dominated by fossil fuels and other raw productsctvh
million tonnes and export 2,220 million tonnes. INMEU27  typically have significantly lower values per kilagn. [14]

Table 7. Domestic Extraction Used, thousands tonnes [5]

2000 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Estonia 23,116 32,471 29,302 29,915 32,445 38,349 37,313 34,211 36,245 39,009 41,796
Latvia 38,149 39,561 41,117 44,448 47,108 49,306 43,065 36,924 44,810 48,087 44,201

Lithuania 25,976 33,231 35,043 36,123 35,515 43,580 47,079 33,031 35,171 38,956 36,851

Domestic Extraction Used (DEU) of Baltic countrindones growth, in Estonia 1.8, in Latvia and ithbania 1.4 times.
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Figure 4. Total resource of Estonia, thousands tonnes [5]

Table 8. Total resource of Estonia, thousands tonnes [5]

Est 2000 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
DMC 19,616 30,416 29,363 28,850 32,050 38,915 35,415 33,040 33,416 35,509 37,975
Exp 9,091 9,604 9,672 10,481 12,386 11,573 11,734 10,150 12,379 14,267 12,930
Imp 5,591 7,549 9,733 9,416 11,991 12,140 9,837 8,979 9,550 10,767 9,108

DEU 23,116 32,471 29,302 29,915 32,445 38,349 37,313 34,211 36,245 39,009 41,796
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Figure5. Total resource of Latvia, thousands tonnes [5] DMC of Estonia increased with the high growth GD#ilu
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2007 80%, or 15,799 thousand tones and subsequé&®l7 thousand tones. From 2000 to 2012, importeased
decreased a little. The 2012 level was nearly #mesas in by 63% and 81% DEU.
2007. The increase occurred mainly at the expehsepmrts,

Table 9. Total resource of Latvia, thousands tonnes [5]

Lat 2000 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

DMC 34,666 36,097 38,301 42,742 45,747 49,252 41,469 32,074 37,029 40,932 37,452
Exp 9,255 11,056 11,610 13,112 13,585 13,595 14,103 13,569 17,478 18,298 19,610
Imp 5,771 7,592 8,794 11,406 12,225 13,541 12,508 8,719 9,697 11,142 12,861
DEU 38,149 39,561 41,117 44,448 47,108 49,306 43,065 36,924 44,810 48,087 44,201

Economic (GDP) growth until 2007 of Latvia was #d's 7,770 thousand tonnes. From 2000 to 2012 expoes/ gr
biggest. Her DMC grew in the same period 42% o068@, steadily, a total of 111% and imports of 123%. \Mast the
thousand tonnes and declined in subsequent yetrgeis of whole, the growth of 29% until 2007. Total growthREU
2004. The increase occurred mainly at the expehgepmrts, was until 2007 by 29%.

Table 10. Total resource of Lithuania, thousands tonnes [5]

Lit 2000 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

DMC 29,173 36,990 39,520 40,899 41,184 48,735 51,779 34,905 38,462 41,721 38,283

Exp 9,569 14,514 16,532 18,943 18425 18,198 21,376 19,251 21,135 23540 25,055
Imp 12,766 18,273 21,009 23,719 24,095 23,352 26,076 21,125 24,427 26,305 26,486
DEU 25976 33,231 35043 36,123 35515 43580 47,079 33031 35171 38956 36,851
Also economic (GDP) growth of Lithuania was vergthi In summary, total DMC and DEU of Estonia growth.

until 2008. Her DMC grew in the same period 77922606 Lithuania and Latvia were large abrupt changesk peas
thousand tonnes and declined in subsequent yedegeis of before the crisis, and the biggest drop one year #fe crisis.
2004. Growth occurred both imports and exports bt t Next we look material flow accounts in raw material
expense of continuously, in period 2000 to 201216%%  equivalents (RME) of EU 27.

and 123%.
Table 11. Material flow accounts of EU 27, thousand tonnes] [1
2000 2008 2009 2010 2011 2012
Domestic Extraction Used 6 508 005 6 877 813 6 162 608 5957 662 6 224 943 5812 166
Total Imports in RME 3133 336 3832190 3339 357 3527 146 3613616 3617 956
Total Exports in RME 1728 340 2 160 365 1804 819 2038078 2182 022 2 315 427
Raw Material Consumption 7 913 001 8 549 637 7 697 146 7446 731 7 656 537 7 114 695
Raw Material Input 9 641 340 10 710 002 9 501 965 9 484 809 9 838 559 9430 122
11 000 000 4000 000

EU-27 EU-27 F’D/E\
10 000 000 \X_K*\x 3500 000 :HD_D
9 000 000 (mg
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8 000 000 -g—X=Hm—3¢ == |mp =O=Exp
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Figure 7. Material flow accounts of EU-27, thousand tonnes][1
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4.2. Material Flow Analyses by Key Next we analyze the development of the key compisnen
Components of DMC of DMC during 2000 to 2012.

Table 12. Domestic material consumption by material - 1 @@thes. Biomass (MF1) [5]

2000 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Est 2,869 3,291 4,396 3,986 4,045 5,768 4,973 5,035 5,167 5,160 5,743
Lat 26,540 22,372 22,667 23,986 23,461 23,326 16,360 18,905 20,027 21,319 18,332

Lit 14,772 16,953 16,941 15,697 13,991 16,833 15,824 16,196 14,820 16,085 17,313

Biomass (MF1) divided: Crops (excluding fodder &pp 2
(MF11); Crop residues (used), fodder crops and egtaz EU-27 —*—MF1 ——MF4
biomass (MF12); Wood (MF13); Wild fish catch, adoat 1,9 pre=iee
plants/animals, hunting and gathering (MF14); Laremals,
and animal products (MF15) and Products mainly from g ?\

biomass (MF16). ’ L\ﬂ\ﬂ\
45 17 ‘\./\\'// \\V/’/\E\\A_{\\;
L //\'\ 16 4—

& & e o N
.“\‘_././'/ S S ,bé? q_@& I R
Figure9. DMC by MF1 and MF3 - billion tonnes [5]

%8 ~"
—=— MF3 \ Biomass of the EU 27 and Latvia declined slighthgiothe

analyzed period. Biomass of the EU 27 in 2012 wé93

3 L million tonnes, over the 12 years it decreased bg263
& ¢ & & & & 0 Lithuania had a small and Estonia double biomass
¥ v v v v v consumption growth. However, Estonia consumed of
Figure 8. DMC by MF3 - billion tonnes [5] biomass three times less than Latvia and Lithuania.
Table 13. Domestic material consumption by material, 1 0fthes. Metal ores [5]
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Estonia 111 39 191 449 756 39 -39 152 -199 -283 -341 -203 -120
Latvia -33 47 145 270 181 -32 145 351 87 -318 -123 -47 12
Lithuania -48 -71 99 148 384 328 560 535 268 -197 -239 -92 -86
310
27 BJ-27
A MF1 290 PaliaN
24 o \Hx"i"‘ﬁﬁ—ﬁ\ 270 .\ A \q
21 <
h e ] s
15 M“@f 230
12 - . 210 | MF2 | \lﬁ »/
—O— Estonia —— Latvia ]
9 —&=— Lithuania \'\/
180
6 0 4
3 M 170 —
0

——— & ¥y & & ® 2 W
- N . S & &F & & S e
q,ép rﬁ"@’ q,u& q,ﬁdu q,@ q,ﬁ\ qPN Figure 11. DMC by MF2 of EU-27, million tonnes. [5]

Figure 10. DMC by Biomass 1 000 tonnes. MF1 [5] Metal ores (gross ores) (MF2) divided: iron (MF2adn-
ferrous metal (MF22): copper (MF221), nickel (MF222
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lead (MF223), zinc (MF224), tin (MF225) and other;tonnes, over the 12 vyears it decreased by 15.7%.
products mainly from metals (MF23). Consumption of metal ores in the Baltic countriemsswery
EU-27 metal ores consumption in 2012 was 237 millio small and with large fluctuations.

Table 14. Domestic material consumption by material - 1 @@thes. Non-metallic minerals [5]

2000 2003 2005 2006 2007 2008 2009 2010 2011 2012
Est 4,902 12,040 11,027 14,053 16,671 15,398 14,069 12,325 13,864 16,033
Lat 5,868 10,700 15,892 18,903 22,886 22,200 11,089 15,099 17,493 16,864
Lit 9,949 14,788 18,476 20,996 25,707 29,583 14,309 18,787 20,684 16,264

Non-metallic minerals (MF3) divided: marble, granit EU-27 non-metallic minerals consumption in 2012 was
sandstone, porphyry, basalt, other ornamental dldibg 3,189 million tonnes, over the 12 years it decrddsel3.0%.
stone (MF31); chalk and dolomite (MF32); slate (NMF3 Estonia, Latvia and Lithuania it decreased 3.3, & 1.6
chemical and fertiliser minerals (MF34); salt (M35 times.
limestone and gypsum (MF36) and other.

Table 15. Domestic material consumption by material - 1 @ffthes. Fossil energy materials/carriers [5]

2000 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Est 11,841 14,722 14,035 13,960 14,130 16,297 15,406 14,285 16,357 16,852 16,465
Lat 2,197 2,677 2,552 2,946 3,312 2,709 2,972 2,584 2,316 2,612 2,409
Lit 4,269 4,910 4,737 6,190 5,477 5,879 6,256 4,705 5,330 5,528 5,462

30 18

37 | —O—Estonia Il MF3 MF4 P

24 | —— Latvia //i_/___i}\ 1 /“\ﬂ—u—n/ g

219 o Lithuania 12 to—cr

18 o NP o —O—Estonia  —— Latvia

15 /’;@MW T —e— Lithuania

12 B 6 g _a\ng_e

o Lo /" M 14 W

6 i 3 W—F&m

[a N
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m@n 'l,“@’ '19& '19@‘ S S o 'P@ B G S
Figure 12. DMC by non-metallic minerals 1 000 tonnes. MF3 [5] Figure 13. DMC by fossil energy materials/carriers 1 000 teanMF4 [5]
Fossil energy materials/carriers (MF4) divided: Icaad EU-27 other productsconsumption in 2012 was 4,659

other solid energy materials/ carriers (MF41); lipand thousand tonnes, over the 12 years it decreasetbigpo.

gaseous energy materials/carriers (MF42): Crude, oifonsumption ofother productsin the Baltic countries was

condensate and natural gas liquids (MF421), Natged Vvery small and with large fluctuations.

(MF422), Fuels bunkered (MF423); Products mainkynfr EU-27 waste for final treatment and dispogansumption

fossil energy products (MF43). in 2012 was 218 thousand tonnes, over the 12 yegrewth
EU-27 fossil energy materials/carriers consumption by 45.3%. In the Baltic countries was it also venyall and

2012 was 1,632 million tonnes, over the 12 yeagieireased With large fluctuations.

by 10.1%. Grow in Estonia, Latvia and Lithuaniadtording

to 39.0%, 9.6% and 27.9%.

Table 16. DMC by main material category, thousand tonnes [5]

Total Biomass Crop residues (used), fodder cropsand grazed biomass
2000 2012 2000 2012 2000 2012
EU-27 7 526 545 6 757 464 1758 066 1693 745 740 863 757 637
Estonia 19 616 37 975 2 869 5743 2016 1770
Latvia 34 666 37 452 26 540 18 332 1979 2425
Lithuania 29173 38 283 14 772 17 313 6 360 8 867
M etal ores (gross ores) Non-metallic minerals Sand and gravel Fossi| energy materials/carriers
2000 2012 2000 2012 2000 2012 2000 2012
EU-27 281 219 236 960 3 666 645 3189 593 2474 446 : 1816 430 1632 289
Estonia 111 -120 4902 16 033 2554 11 288 11 841 16 465
Latvia -33 12 5 868 16 864 2735 12 036 2197 2 409

Lithuania -48 -86 9 949 16 264 7 315 12 390 4 269 5 462
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When EU-27metal ores (ores grosshe percentage in 15.1%, Latvia 48.9%, Lithuania 45.2% and EU-27 for
total DMC was 3.5%, then Baltic countries practicdd. comparison 25.1%.
Other productsandwaste for final treatment and disposzd Fossil energy materials/carrierdrends were reversed:
well as the percentage was practically to 0. Estonia percentage was 43.4%, Latvia 6.4%, Littaani
Therefore, it is useful to analyze components efMMC  11.1% and for comparison EU 27 24.2%.
only for biomass, non-metallic mineraland fossil energy Non-metallic mineralstrends were the same: Estonia
materials/carriers In 2012, the total DMC of Estonia, Latvia percentage was 42.2%, Latvia 45.0%, Lithuania 4258
and Lithuania almost equal. for comparison EU-27 47.2%.
Biomassconsumed in Estonia was three times less than Components of DMC and DEU of Estonia growth.
Latvia and Lithuania. Estonian biomass percentages w

8 000 000

7000 000 [mDMC of EU -27 |
6 000 000
5 000 000
4 000 000
3 000 000
2 000 000
Total Total Biomass Biomass Crop Crop Metal Metal Non- Non- Fossil Fossil
2000 2012 2000 2012  residues residues  ores ores metallic metallic energy energy
2000 2012 2000 2012 minerals minerals 2000 2012
2000 2012
Figure 14. DMC of EU-27 by main material category, thousanuhies [5]
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2000 2012 2000 2012 2000 2012 2000 2012 |minerals|minerals 2000 2012 2000 2012
@ DMC Estonia | 19616 | 37975 | 2869 5743 2016 1770 111 -120 4902 | 16033 | 2544 | 11288 | 2554 | 11288
Figure 15. DMC of Estonia by main material category, thousémthes [5]
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Figure 16. DMC of Latvia by main material category, thousaadrtes [5]
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Figure 17. DMC of Lithuania by main material category, thouddannes [5]

Here is a consolidated table of the developmentdistdbution of resources in the EU-15 and BaBiates.

Estonia, GDP=f(DMC)

y =-0,1843x + 11,839
R? =0,0954 o

75 H e /
~ N
25 N

GDP, %

y = -5E-05x® + 0,0085x° - 0,6416x* + 25,381x° - 556,16x2 + 6397,8x - 30168
R?=0,3426
y =0,0003x° - 0,0368x* + 2,0339x° - 55,392x? + 742,49x - 3911,4
R? =0,3083

-25

y =0,0014x* - 0,1623x® + 6,7312x? - 121,36x + 810,37
R? =0,2665

16 20 24 28 32 36 DMC 40

Note: outliers (2009. year) excluded
Figure 18. GDP = f (DMC) of Estonia, 2000 — 2012

The processing of data is usedrégression analysiscor  Standard Error 19,85095
this purpose we use the computer program. Micrdseéel Observations 1
provides a set of data analysis tools— called timalysis
ToolPak— that you can use to save steps when yoelge ANOVA
complex statistical or engineering analyses.

df SS MS F
Regression 117179,604  652,6913 18,21955
Summary Output Residual  103940,604  394,0604
Regression Statistics Total 21 11120,21
Multiple R 0.803515 Figure shows the example of Estonia relatively weak
R Square 6645636 relationship between GDP and DMC, as iR small. The

Adjusted R Square 11 figure shows that the DMC can increase GDP everedsed.
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It shows that the optimum borders over the DMC darg
expenditures to exceed the income there from. Ab®,

higher fossil-on fuel

consumption is harmful to the

environment.

Therefore, we should analyze thesource productivityn
depth below. This, however, is strongly correlatéth labor
productivity analysis [16+].

Taking into account this publication and the pregiavork
of the authors [16 - 24] and other authors' woflkg P5 - 29]
have made the following conclusions and suggestions

5. Conclusions

L]

Development of the Baltic economies was before and
after the economic crisis, the EU's largest.

The Baltic countries GDP per capita is still lower
than 2/3 of EU average and of better half.

Resource productivity was not so large fluctuations
when in the whole national economy (GDP).

Before the economic crisis, GDP growth rose by
analogy with DMC. The peak was reached in 2007 -
2008. 2009. followed by a decline, especially large
Lithuania. In the following years the economy grew,
and with it DMC or vice versa the better DMC used
to cause growth. For more of the answer gives the
material flow components detailed analysis.

Volume growth of material resources does not always
result in economic growth. This leads inevitably to
increased costs, which could exceed the income.
Total exports resource of Baltic countries in tones
growth, in Lithuania and in Latvia over two times,
but in Estonia 42%.

Domestic Extraction Used (DEU) of Baltic countries
in tonnes growth, in Estonia 1.8, in Latvia and in
Lithuania 1.4 times.

Total DMC and DEU of Estonia growth. Lithuania

and Latvia were great abrupt changes, in peak was-®

before the crisis, and the largest decline year dlffte
crisis.

Resource productivity grew of EU (27) in 12 years
was 29%. In a few years, however, was a step
backwards. Almost as large was also growth in
Lithuania. Latvia Resource Productivity grew
strongly, then fell for two years and rose sharply
again in 2012. It rose by 1.5 times. Estonia desgda
steadily.

Biomass decreased in the period analyzed EU (27)
and Latvia scarce. Lithuania had a small and Eatoni
double biomass consumption grew. However, Estonia
biomass consumed was three times less than ina_atvi
and Lithuania.

EU (27) metal ores consumption in 2012 was 237
million tonnes, of 12 vyears it fell 15.7%.
Consumption metal ores in the Baltic countries was
very small and with large fluctuations.

EU (27) non-metallic minerals consumption of 12
years fell 13.0%; Estonia, Latvia and Lithuania but

3.3, 2.9 and 1.6 times.

EU (27) fossil energy materials/carriers consumptio
of 12 years fell 10.1%; Estonia, Latvia and Lithiaan
however, grew 39.0%, 9.6% and 27.9%.

EU (27) other products consumption grew in 12 years
was 15.5%0ther productconsumption of the Baltic
countries was very small and with large fluctuasion
EU (27) waste for final treatment and disposal
consumption in 12 years was 45.3%. In the Baltic
countries was it very small and with large
fluctuations.

Extra EU27 imports liquid and gaseous energy
materials/carriers and crude oil, condensate and
natural gas liquids per capita: EU (27) — stable or
small decrease, Latvia - small decrease, Lithuania
growth, Estonia - growth over 2 times.

The EU has a poor energy region, it is unexpected
decrease in mineral fuels (sanctions) is very s&asi
Total imports resource per capita grew in all Ralti
countries.

So far the mineral fuels imports from third couesri
progressed steadily.

DMC per capita growth was in Estonia double, in
Latvia 26% and in Lithuania 54%.

Total extra EU27 imports resource per capita trend:
Lithuania intermittent growing, Estonia decreasd an
Latvia was stable. Extra EU27 imports per capita of
Estonia and Latvia was two times less when in
Lithuania. This shows that Latvia and Estonia stioul
be much better than to live economic blockade when
the Lithuania.

Extra EU27 imports natural gas per capita in Latvia
and Lithuania are much greater than in Estonia.

Total exports; direct material inputs and domestic
extraction used resource per capita grew in alti@al
countries in 2003 — 2012.

Of the Baltic countries are more dependent of the
imported resources Lithuania.

In summary, total DMC and DEU of Estonia growth.
Lithuania and Latvia were large abrupt changesk pea
was before the crisis, and the biggest drop one yea
after the crisis.

Analysis of extra EU27 imports resource per capita
shows that Latvia and Estonia should be much better
than to live economic blockade of Lithuania as. The
final for an assessment is need for more analyfsis o
trade groups and countries.

Of the Baltic countries are more advanced DMC in
Estonia.

The use of environmentally friendly materials has
risen, and the use of sustainable materials iscestiu
Material flow is generally decreased less so EU
whole, but also in the Baltic states.

Resource productivity is usually grown so EU whole,
but also in the Baltic States.
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