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Abstract
The obligation of renewable energy production and the opportunities for additional large revenue from 
green certificates has led to an increased interest in biomass derived from imports. During the period 
under study, imports of biomass to Poland increased nearly eight times: from 423 thousand tons to 
3 591 thousand tons. Agro biomass imports showed higher dynamics (1160%), including in particular 
sunflower husks and sunflower and palm oil cake. During the same period, imports of forest biomass 
increased by 478%, of mainly firewood and wood chips. By 2007, the vast majority of imported biomass 
had come from the current European Union countries (nearly 50%, the highest amounts from Lithuania, 
Latvia, Slovakia and Germany), and the structure of imports was divided roughly evenly into agro and 
forestry sourced biomass. The introduction of mandatory restrictions on the use of forest biomass re-
sulted in a significant increase in non-forest biomass share in the total imports of biomass, which have 
also significantly increased from year to year. In the last three years, agro biomass imports from the EU 
and Ukraine have accounted for almost 65% of total imports of biomass for energy purposes. A dramatic 
increase has also been observed in the imports of exotic biomass, although in relatively small absolute 
values: from 0 in 2009 to about 65 thousand tonnes in 2010 and 2011, and to more than 600 thousand 
tonnes in 2014.
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Introduction

Energy is the main determinant force behind any economic activity and development of civiliza-
tion . It is a driving force in all production and consumption processes . Alvin Toffler (1997) put 
it aptly saying that “a necessary condition for any civilization to exist — either old or new, is the 
availability of energy resources .” Fritjof Capra (1987), when analyzing the causes for rises and 
declines of particular civilizations in the history of humanity pointed at the fact that access to 
energy resources coupled by abilities to use them effectively marked the beginning and end of any 
civilization . A human being, just to sustain basic physiological and metabolic processes, needs 
from 3 to 5 GJ of energy annually . However, with a rapid development of societies, energy con-
sumption steadily increases, and in the second half of the 19th century, the amount was at the 
level of 38 GJ, and in 1985 it increased to 85 GJ per person . If this tendency of primary energy 1 
demand is sustained, the world’s population of 8 billion people will need an astonishing 630 billion 
GJ of energy (Czaja and Becla 2002) .

According to the International Energy Outlook 2002, a report prepared by the Internation-
al Energy Agency, energy consumption in 2000–2020 will increase from 382 to 612 quadrillion 
(1024) Btu 2 (by 60%) . Fossil fuels such as petroleum, coal and natural gas are at present the major 

1. It is the sum of energy contained in primary energy mediums.
2. British Thermal Unit, a unit of heat used in English speaking countries; it is the amount of heat needed to 
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sources of primary energy . World deposits of these fossil fuels are still quite significant . Without 
negating the fact that such resources are in fact limited and in the long term will eventually run 
out, it is necessary to emphasize that thanks to geological research new deposits are being discov-
ered, and the total increase in reserves is still higher than that of consumption (Gradziuk 2015) .

A study carried out by the International Institute for Applied Systems Analysis (IIASA) shows 
that there will be a decrease in the share of conventional fuels (petroleum, natural gas and coal) in 
the overall consumption after 2020, as the natural reserves deplete and prices rise . In 2060 the last of 
operating nuclear power plants will be shut down . Such fuels are replaced by renewable energy sourc-
es, using in the conversion process the power of wind, solar, aerothermal, geothermal, hydrothermal, 
wave, tidal, fall of rivers energy; biomass, biogas derived from landfills, as well as biogas produced in 
the process of sewage disposal and treatment or decomposition of plant and animal remains .

The Directive on the promotion of energy from renewable sources (2009/28/EC) shows that 
the most important role among renewable energy sources will continue to be played by biomass, 
although its share in final RES energy balance in 2020, as compared to 2010, will decrease from 
62,9% to 60,7% . In Poland, the share of biomass was even higher, and in 2013 amounted to 
95% . This follows from the fact that biomass is one of those renewable energy sources that do 
not require the maintenance of the so-called “hot standby” power available in the system, as in 
the case of wind or photovoltaic farms . The need to maintain “hot standby” energy has been a 
subject of disputes for many years in the energy sector and has led to legal solutions that are of 
key importance for the development of renewable energy sources, evident especially in the form 
of dedicated economic mechanisms (Żylicz 2012) . In 2014, 30 of the 39 Polish coal power plants 
were co-incinerating biomass . The ecological criticism of this practice, however, increases . Most 
co-incinerating coal power plants do not use the emerging waste heat: about 75 per cent of the 
electricity from biomass is produced without using it . As a result of the booming co-incineration 
in Poland, prices for energetically used biomass have almost doubled since 2006 . This demand has 
led to an increasing import of biomass . Therefore the main objective of the study is evaluation of 
foreign exchange biomass for energy purposes in Poland .

1 Material and methods

Information on imports of biomass is based on the Foreign Trade Database of the Central Statisti-
cal Office of Poland (GUS) 3 . The scope of research covered the years 2008–2014; the adoption of 
such period resulted from the fact that in 2008 there was a significant increase in imports of bio-
mass for energy . According to information obtained from the Polish Chamber of Biomass, energy 
imports encompassed the following types of biomass:

•cereal straw and husks, unprepared, not chopped, ground, pressed or in the form of pellets 
(Cn 121300)

•husks of sunflower, hazelnut, etc . (Cn 140490)
•bran, ground grain and other residues from the sifting, milling or other processing of wheat, 

including granulates or pellets (Cn 230630)
•oil-cake and other solid residues, including ground state or in the form of pellets, resulting from 

the extraction of vegetable fats or oils of palm nuts or kernels (Cn 230660)
•oil-cake and other solid residues, including ground state or in the form of pellets, resulting from 

the extraction of vegetable fats or oils, shea nut residues (Cn 230690)
•firewood, in logs, billets, twigs, fagots or in similar forms (Cn 440110)
•wood in chips or particles, coniferous (Cn 440121)
•wood in chips or particles, deciduous (Cn 440122)
•sawdust and wood waste and scrap, whether or not agglomerated in logs, briquettes, pellets or 

similar forms (Cn 440130, 440131)

heat 1 lb of water by 1 °F (degree Fahrenheit) usually at a prescribed temperature — i.e., Btu39 — amount of heat ne-
eded to heat 1 lb of water from the temperature of 39 °F to 40 °F, 1 Btu39 = 1059,52 J; 1 Btu (average) = 1 055,06 J. 
[In the journal European practice of number notation is followed — for example, 36 333,33 (European style) = 
36 333.33 (Canadian style) = 36,333.33 (US and British style). — Ed.]

3. In Polish: Główny Urząd Statystyczny.



Foreign Trade of Biomass for Energy Purposes in Poland in the Years 2008–2014 155

2 Results

The basic legal document regulating biomass consumption in Polish power plants is the ordinance 
of the Minister of Economy from 14 August 2008 on green certificates, payment of substitute fees, 
purchase of electricity and heat produced from renewable energy sources and the obligation to 
validate the data about the amount of electricity generated from renewable energy sources . This 
regulation defines biomass as: liquid or solid substances of plant or animal origin, agricultural, 
food industry or timber production wastes, biodegradable wastes and low quality cereal grains not 
covered by the State intervention purchase . In addition it defines which kind of biomass can be 
used in Polish power plants . Power plants are obligated to use a certain amount of agricultural 
biomass in their overall fuel balance . This amount is dependent on biomass combustion technology 
(co-firing, hybrid combustion or biomass dedicated boilers) .

The obligation of renewable energy production and the opportunities for additional large rev-
enue from certificates of origin (green certificates) has led to an increased interest in biomass de-
rived from imports . During the period under study, imports of biomass to Poland increased nearly 
eight times: from 423 thousand tones to 3 591 thousand tons . During the same period exports of 
biomass from Poland increased about two times: from 459 thousand tons to 1 058 thousand tons . 
Tables 1 and 2 show the detailed amounts of imports and exports, with prices applicable on the 
Polish border . Prices are calculated on the basis of the value of imports to the Polish port or the 
Polish border CIF (i .e ., including the costs of transport and insurance to the Polish border) .

By 2007, the vast majority of imported biomass had come from the current European Union 
countries (nearly 50%, the highest amounts from Lithuania, Latvia, Slovakia and Germany), and 
the structure of imports was divided roughly evenly into agro and forestry sourced biomass . The 
introduction of mandatory restrictions on the use of forest biomass resulted in a significant in-
crease in agro biomass share in the total imports of biomass . Agro biomass imports showed higher 
import dynamics (1 160%), including in particular sunflower husks and sunflower and palm oil 
cake . During the same period, imports of forest biomass increased by 478%, of mainly firewood 
and wood chips . Poland is mainly an exporter of wood biomass (in 2014 — 94%) .

In 2014 among the imported agricultural biomass, by-products from the oil industry dominated:
•husks of sunflower, hazelnut, etc . (Cn 140490) — 1 190 thousand tons;
•oil-cake and other solid residues, including ground state or in the form of pellets, resulting from 

the extraction of sunflower (Cn 230630) — 487 thousand tones .
Over 64% of imported agricultural biomass came from Ukraine, and they were the by-products 
from the processing of sunflower seed (cake or husk) in the loose form, briquettes or pellets (tab . 3) . 
Significant amounts of this type of biomass were also imported from Russia (4,9%) .

The increase in demand for biomass for energy purposes has meant that importers began to 
search for markets outside Europe . By 2009, the imports of biomass from outside Europe had 
virtually been non-existent . It was only in 2010 that 63 thousand tonnes of biomass in the form of 
agro-cake were brought into the country; from Indonesia (34 thousand tonnes), Malaysia (20 thou-
sand tons) and Tunisia (9 thousand tons) . In 2014, agro biomass imports from outside Europe 
accounted for 26% of such imports into Poland . This group of resources in terms of volume were 
the by-products from processing of other oil crops (olives, palm nuts, etc .):

•oil-cake and other solid residues, including ground state or in the form of pellets, resulting from 
the extraction of vegetable fats or oils of palm nuts or kernels (Cn 230660) — 630 thousand 
tons,

•oil-cake and other solid residues, including ground state or in the form of pellets, resulting from 
the extraction of vegetable fats or oils, (Cn 230690) — 21 thousand tonnes .

The largest supplies of such materials came from Indonesia (21 .8%) and Malaysia (3,5%) .
More than 80% of forest biomass imports came from the countries of the former Soviet Union: 

Belarus (66,4%), Ukraine (7,6%), Lithuania (4 .3%) . A significant amount, of mainly wood pellets, 
was imported from Germany (6,6%) and Slovakia (3,5%) . Since 2011, wood biomass has also been 
imported from Liberia (tab . 3) .
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Conclusions

About 50 per cent of the Polish electricity from renewable energies is produced from biomass and 
almost a third comes from co-incinerating biomass in coal-fired power plants . As a result of the 
booming co-incineration in Poland, prices for energetically used biomass have almost doubled since 
2006 . This demand has led to an increasing import of biomass, for instance husks of sunflower 
from Ukraine, wood from Belarus or oil-cake from Indonesia and Malaysia . The support schemes 
currently in force do not differentiate the place of origin of the biomass, whether it is produced 
locally or comes from overseas . There are serious doubts as to whether giving support to coconut-
shell co-firing serves economic and environmental purposes .

Despite a number of voices raised at the European Union level, the import of biomass from re-
mote regions of the world is completely unjustified, administrative restrictions on biomass imports 
to the EU cannot only be contrary to WTO rules, but also contribute to a significant increase in 
its prices in the Member States and more competition in relation to food production . However, one 
can expect that in a few years there will be restrictions introduced on the transportation of bio-
mass over long distances due to the CO2 emissions in transport . Therefore, long-term investment 
strategies should not be built on the sourcing of biomass originating in remote places .
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