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Abstract

The need to il envivonmental commitents regarding the encrgy polic: i the Europeinn Union has resulted man increaced mierest i the
use ol renesable sourees of agncultural origm. This necessitate s re-orientating the Member States” eneigs policies, On the other basd, due 1o the
mureased derrand for cacrgyand the mtensilication of werds sech as covsrcase mprices in e fuel and encrgy market, 10s exitamely mportant to
wdentity the prospects Do the nen-food use of biomass originating from agriculun:! holdig., meludmg e atended vee therec ! for CICTEY PUrPags,
The aim of this paper is to present the prespects for developmant of biomiss production in agricatural holdins for energy purposes. Opinion
regarding the determination of the abot c-mentioned prespects vere collocted from an identilied groun of larmers engaged in cultivation ol such
cropa. The recareh shovas that agriculural holdings vwith the biomass production in Poland and S onth-Fasm Poland are very 1o, The recarel
shows that the barriers w the developirent of production ¢l agricultura bromass Jor energy purposes are mamly economic m nature. and resalt from.
inter alia. the solanliy of prices and the exising diflicultics o sell row materials (in the opinion of almost 60" ol respondents ). and the low level of
prives which fail o guarantee profitabilisy of praduction Gn the opizion of dinost 40% = respondem ). Thorefore, Tacis arz a Lating support. in

particular ina form ol crop area paymunts (in the opinion of almost 23% of respondentsy. « hich. in thei opinon, i improve profitabling of
production and encourage other farmers o take it up at the same tme, [ is W be expected that in the short werm of nest seyeral st ibwill become
an important profile o production for many agreuliwral holdings, but toda; 1t sn't populer the direction of production in Poland, However. a
condition for the furdher development of such an activity 1o soly ¢ the problem of the organisation ol bioniss process 12, and to reconeile steh tpe

ol production v ith focd-rclated purposes of azrculure
Introduction

A new challenge for the Furopean Union Member States. including their agriculture, is the entirommental
commitment as regards the energy policy. The outlined quantitative targets concern the reduction in greenhouse gas
emissions by 20% from 1990 levels, and the reduction in energy use by 20 as compared to the projected levels for the
EU for 2020. One of the ways to achieve those objectives is 1o make use of renewable energy sources of agricultural
origin for energy generation. For Poland. the sharc of energy from renewable sources (RES) i the total consumption
thereof must increase to up to 15% in 2020, and to 20% in 2030. It is also planned to achieve in 2020 the 10% ceiling of
share of biofuels in the biofuel market. which should result in an increase in the use. for transport purposes. of up Lo
10% of energy obtained from renewable sources {Politvka energetyezna.... 2009,

In view ol the above-mentioned commitments. one of the principal paths of Polands energy policy within a ime
span ol several years 1o come will be pursuing an increase in the level of the vse of renewable encrgy sources. On
average, in the European Union in 2010, a total of 634 TWh of energy was obtained [rom renewable sources. which
accounted for approx. 20% of the total amount of energy generated. Within the structure of the RES, water power
accounted for over 30%. but other sources. e.g. wind (25%) and biomass (20%). also had a signiticant share (EU encrgy
trends.... 2010). Long-term projections forceast rapid development of the sector of cnorgy obtained from renewable
encrgy sources (Urbanski, Tarnowska, 20111, Alihough the energy obtained irom renewable sources is not widely
populansed in Poland. growing interest therein of both the potential producers and consumers thereof has been already
noticeable for several years.

Due to the rapid development of demand for energy, and the intensification of trends such as an increase in
prices in the fuel and energy market. the determination of a growing number of countries and their governments Lo
implement the elimate policy. the progressive liberalisation of the market. and the growing demand for information. it is
important to identify the prospeets for the non-food use of biomass originating from agricultural holdings, including the
use thereol for energy purpuses. This is an important problem because in Poland agricultural holdings involved in the
production of biomass for encrgy purposes and information about them is not enough.

The aim of this paper is to present the prospects for development of biomass production in agricultural holdings.
mcluding the mtended usc thereof for energy purposes, Opinions recarding the determination of the aboy c-mentioned
prespects were collected from an identified group of farmers engaged in cultivation of such crops.

Objeet and rescarch methods

From the territorial perspective, the scope of the rescarch covered individual agricultural holdings operating in
Warminsko-Mazurskic provinee. The sample consisted o 122 owners of holdings us registered by agricultural advisors
of the Warminsko-Mazurski Agriculural Advisory Centre (H-AJODR) in Olsztvn as holdings cultivating crops o be
used for biomass production. The group under research consisted of all persons identificd a« producers of hiomass (o be

used for encergy purposes. The ficld rescarch, using the standardised interviewer questionnaire, was conducted in

December 20120 Additionally. the participant obscrvation was also employed, where the researcher becomes an

* The strategic program of the Mational (Polish) Centre for Rescarch and Development (NCRIR): " Advaneed Technologios for
Erergy Generation. Task 41 Flaboration of Integrated Technologies [or the Production of Fuels end Fnorey (rom Biomass.

Agricultural Waste and other Waste Marterials,”
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observer and an aceepled participant of the community under rescarch. This allowed the author o verily certain
disudvantages of the seleeted rescarch method. in accordance with the principle of scientific objectivity and obtaining
rchiable information. The paper also made use of sccondary data. e information included in the relevant literature and
source documents.

The average age of the respondents was almost 30 yoars. Men were predominant. and accounted for §0.33% of
the group under rescarch. Every second farmer (S0.82%) has recens ed higher education. while more than every third of
them (36.07%) has obtamed secondary schooling. The rescarch participants mainly held university degrecs and
diplomas of agricultural schools.

The average arca ol holdings ol the producers ol biomass to be used for energy purposes amounted to 19921 ha,
including the average area of 18010 ha for agricultural Jand (AL) (while the median ol the wtal holding arca of the
eroup under research amounted o 925 ha (for AL, 835 ha)'. The minimum arca of a holding under analyvsis amounted
to 12.6 ha. while the maximum area was 19880 ha. Table | presents the structure of the arca under crops o be used for
hiomass production in 2012 in holdings of the farmers participating in the research. According to the information
obtained from respondents. perennial energy erops vere cultivated in 65% of holdings. That was the group in which the
average acrcage under those crops amounted o 30.05 ha (a median of 12,16 ha). The structure of the acreage planted
(with a significant arca under crops) also included cereals (24.539%, an average area of over 50 ha. a median of 20 ha) as
veell as rape and turnip rape (13.11%. on average almost 80 ha, a median of 67.75 ha). The remaining crops, i.c.
papilionaceous plants with grasses,+naize. and grasses. were of minor importance (Table 1),

Table 1. Structure of the arca under crops 1o be used for biomass production in 2012 (ha)

! I S Percent of | Number of ; i :
Specification S o e v Average Median min max
o ) indications | indicutions E \ B i _

Leereals 2450 15 s0.21 20 3.00 200.00

papthonaccous plants with 292 3 26.00 ! a3 500 18,00
| grasses T , -
[ maize L 3.28 2 18040 150 180,00 180.00
Durasses £.20 s 5250 076 1 1127 96,08
EI'_‘(_IEC and turnip rape 13.11 b 7943 | 67.75 ’, _0.00 27770 |
" enerev erop 6537 | 40 30.05 1216 (.60 330.00

Source: own research

It should be noted that 72 % of the holdings were not engaged in animal production: morcover, products and
residues from such an activity in the remaining holding were not intended o be used for energy generation.

Results of rescarch

More than 03% of respondents concluded that within a time span of the next 2+ 3 vears they intended to increase.
in the structure of the acreage planted, the share of crops 1o be used for cnergy purposes: primarily. that includes crops
such as cercals (21.31% of indications), common osicr (16.39%), and rape (11.48%). The remaining farmers did not
indicate such plans. According to the opinions of the farmers in that group. the discouragenient was caused by problems
such as low profitability, and absence ol nstitutional support,

The growing demand for energy. and. at the same time. dwindling {ossil resources, i.e. coal. erude oil and natural
gas. along with the groving environmental degradation, result in the growing interest in energy from renewable sources,
including biomass from agricultural holdings. According to Korveinska (2000): “most of the assessments of the
biomass potential. as conducted se far, indicate that out of various types of biomass, it is the agricultural one that has
the biggest energy potential™. Under Directive 2009 28°EC on the promotion of the use of cnergy from renewable
sources’, agriculture is considered to be. among other things. a producer of renewable energy. This is important as
regards the agricultural resources in our country. since, as noted by, infor alia, Faber (2008): “Poland has Approx.
0.41 ha of agricultural land per capita, while for the so-called ~old™ Union countries, the value concerned is only
0.19 ha. Therclore, Poland has alwazs been seen as a country likely to provide a significant share in the production of
hiomass for energy purposes in the EUL According 1o estimates. Poland’s potential for the cultivation of enerey crops
amounts to from 1.0 1o 4.3 million ha by 20207, [However, one also needs to remember the Tood-relaied purposes of
agriculture. According o the experts of the Institute for Renewable Energy (/£0). provisions of the National
Renewable Energy Action Plan (NREAP) concerning the arcas to be brought under the cultivation of ¢.g. rape (which
1s & raw matenal for the production of biodiesel). indicate that the acreage of production of that crop for food and fucl
purposes has been significanty exeeeded (110 million ha)'. As a result. the experts expeet that there will be a shortage
of approx. | million ha for the production of rape., and Poland will be forced to import significant amounts o! cither raw

" When the median i< less than the arithmetic mean. it means that the value of that feature in most statistical uwnits is less than the
arithmetic mean.

! Directive 2000 28C of the Furopen Parliament and ¢! the Council of 23 April 2009 on the promotion of the use of cacrgy from
rerevvable sources and mrending and subsequently repealine Directives 2000177 EC and 200330 1C. O 1 140, 5.6.2009.

* National Renewabl Encres Action Plan. Minister of Ticonom: . Warszawa, 2010

“The imit velue as provided should not be excecd od for phvtosanitary reasons.
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material or oil. i the intended purpose of biodicsel production is achieved. On the other hand. the demand for cervals
for the purpose of bioetiianol production, as indicated in the MREAP. may be fully met (Okreslenie potencjalu.... 2011),
In agricultural holdings, the man sources of blomass resources arc as follows:
— crops cultivated on the so-called surplus agricultural land  the biomass may be sourced in a situation
where demand tor food and [eed is met:
= crops cultivated on degraded land  biomass may be produced on the formerly afforested arcas or arcas
otherwise degraded or peripheral. which are stll suttable for being re-used for energy purposc::
= agricultural residues - residues from agricaltural production and agro-food processing:
= sohd animal waste {(Hoogwijk, 2004),
The cultivation of biomass [or energy purposes may. in a long term. be sustainable in relation w the scale of
cnergy aeneration and energy nocds. and it also may become a source of additional income and lead to an increase in
cmployment in rural arcas. It is also believed that it may contribute to the ¢!

cient use of environmental resources. That
opinion ix confirmed by the rescarch results as obtained. According to the respondents. encrgy originating from bioniass
(being one step behind the solar energy in the rank) is vne of the key development directions for measures associated
with the demand for encrgy. In the opinions of farmers participating in the survey, the remaining trends of the demand
for energy from renewable sources are. in descending order and in torms of significance: wind. water, geothermal and
biogas energy. On the other hand, they are of the opinion that the use of crude oil, coal and lignite resources is. from the
perspective of power industry develepment. becoming less and less significant (Fig. 1), 1t needs to be noted that
according to the Central Statistical Office (GCS) datas in Poland. in the years 2006 2011, it was the cnergy [rom solid
wnergy carriers i the total sourcing of energy from renewable sources in 2011 amounted to approx. 83%. while the
solar energy amounted to only 0.13% and the vater power to 2.58%, Furthermore, account must be taken of the public
statistical data which indicates that the share of energy from renewable sources in the total sourcing of primary energy
in the U accounts for the average of 200 (LU energy trends.... 20103, while in Poland for 1%, with an upward trend
both in our country and throughout the Community (Encrgia zc Zrédel.... 2012},

biomass that accounted for the biggest item of the balance ol renewable energy. The share of biomass in the renewable
i

foal-la e o
Crddearl-basedeng oy
MO ek oy : i
crectharmol ena

a powa
Wt enter i

Taenta -bosed e

savrn ol poants
ol £ I

- G I s 1 0 £ i > &y Y ap A0 AT H '

Figure I Trends in the demand for energy from renewable sources within o time span of the next several vears, in the
respondents” opinions (based on a score of 1 to 5 with 5 being the maximum)
Source: own rescarch.

Numcrous restrictions to the development of the entire RES industry include the cconomic. technical.
logistical. environmental. social. cognitive. legal and commercial problems, as well as the problems associated with the
availability and ownership of land. the danger of deforestation in certain arcas, discquilibrium in the energy balance.
inereasing conllicts, or the competitiveness ol that direction of Jarmers™ cconomic activity with the production ol
agricultural raw materials intended lor food purposcs.

While identiiying the determinants of the development of biomass production for CHCTEY PUIPOSSS 1N
agricultural holdings, the respondents primarily indicated the volatility of prices in the market (approx. 60% of
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indications) as well as the need for enswring such prices of the raw material that would guarantee profitability of
production (39.34%). Those claims result from. inser alia. the actual Tow level of the organisation of entitics engaged in
bromuss processing for energy purposes. Such cireumstances mterfere vith striking the balance between the demand for
and supply of biomass.

The fact that the organisation of’ modern technological ehams of biomass processing requires significant capital
expenditure still makes the conventional carricrs a very attractive source of raw materials. Therefore, while fulfilling the
objectives of the adopted EU energy and climate strategy. the measures aimed at promoting the use of energy from
renevaable sources through applying appropriate cconomic mechanisms are of particuiar importance (Energia w
gospodarstwic.... 2011). In the opinion ol every Tourth agricultural producer participating in the rescarch. it is the
absence ol direet payments 1o such crops that is the main barrier 1o the development of this type of production. The
refatively high expenditure associated with the production of crops for biomass. in a situation of cither low or even
neazative profitability of cultivating other agricultural crops. restricts the agricultural producers” interest in that particular
profile of production. Such circumstances lead 1o the situation where farmers are awaiting for appropriate mechanisms
of financial support in a form of! for instance. arca payments to the production. which vould provide compensation for
the low ceonomic cificiency of cultivating crops intended for encrgy purposcs. The form of support being discusscd
here seems a suflicient argument for the farmers’ interest in the cultivation ol such crops. Although there are other
possibilities for financial support 10 the use of RES m rural arcas. thev mainly apply 1o the development of
infrastructure and processing, and not to the direet support to the crops. Another factor as found important by 18% of
respondents. which determines the development of biomass production for encray purposes in agricultural holdings. is
the appropriate State policy along with regulations. That is an issuc of the efficient development of the power industry
with the use of RES, since the current status of legal solutions is considered. in the group of hiomass producers uncer
analysis, to have an adverse clivet on the incrcase in the share of the RES ¢energy. The remaining determinants as
indicated by the Tarmers voere associated with the following issues: appropriate systems of cultivation and harvesting.
and the distance from the outlets. Account should be tuken of the fact that the respondents, in their assessments. did not
attach a particular value to issues such as an increase in prices in the market of alternative ravw materials (¢.g. crude oil)
as compared to biomass, and the necd to protect the cnvironment being degraded through the sourcing of minerals

(Fig. 2).
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Frgure 20 The factors which. in the respondents' opinions, determine the development of hiomass production for energy
purposes in agricultural heldings (%o of respondents). The remaming ones inelude: high price of crude oil: environmental
protection - RES being in vogua: restricted access o the sourcer of knov ledge on the possibilities for production and use of biomass
for energy purposes: lechnical infrastructure: and the possibility for developmont of problematic arcas.

Source: own rescarch

Along with the process of progressive diversification of energy sources. an important factor of the devclopment
of crops with the intended use of biomass for energy purposes is the support provided by a variety of insatutions,
Another serious problem has been the rudimentary svitem of information flow. and the relatively Tow level of the
farmers™ knowledge on the issues of crop selection. cultivating creps. or the possibilities for and forms of the sales of
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biomass (however, that particular issue was noted by only one respondent - Fige 200 In the opinions of 73%, of the
farmers participating in the survey, the major role in the transfer of knowledge on the development of biomass
production should be played by the provineial Agricultural Advisory Centres (IFOQDR). while in the view ot 47.5% of
respondents. by the ARMA (Agency for Restructuring and Modernisation of Agriculture) and AMA (Agriculural
Market Ageney) . A similar number of respondents (44.26%) indicated the important role i that regard ol local
governments. especially as the local government sector frequently benetits trom EU tunds which may be designed to be
used for the development of infrastructure associated with the organisation of the svsiem of sourcing energy from
renewable sources (Fig, 3).

In general. the need for support through specially established institutions dealing with the RES issues was
mdicated by every third respondent. while every fifth Farmer under the research noted that it is the Agricultural
Chamber that is an mmportant element of the system of transfer of knowledge on the production of bivmass for energy
purposes, and the processing thereot (Figo 3). Tt may be concluded that biomaess producers most frequently seek for
support to their actions in the immediate vicinity,
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Figure 3. Institutions and organisations which. in the biomass producers’ opinions. should support measares aimed at
propagating the use thereof for energy purposes (Yo of respondents. abbreviations: AAC - Agriculural Advisory Centre (ODR):
ARMA = Ageney for Restructuring and Modernisation ol Agriculture CIRIMRY ANMA - Agriculeral Market Ageney (ARRY:
PIEPWM - Provincial Fund for Environmental Protection and Water Management ( HFOSIGI)

Source: ovin research

Conclusions

The prospects for the development of cultivation of crops with the intended use for energy purposes depend on
numerous factors, both mternal (associated with the current organisational level of the agricultural sector) and external
conditions, including the legal solutions. The rescarch shows that agricultural holdings with the hiomass production in
Poland and ™orth-Eastern Poland are very few. In the farmers’ opinions, the barriers to development of agricultural
production of rave materials for energy purposes are mainly cconomic in nature. and result from, inter alia. the volatility
ol prices. the existing dilTicultics to scll raw materials (in the opinion of almost 60% of respondents), and the low level
ol prices which fail to guarantee profitability of production (in the opinion of almost 40 of respondents). Therelore,
Jarmers arc awailing support. including. in particular, in a form ol crop arca payments (in the opinion of almaost 23%, of
respondents). which, in their opinion, may improve profitability of production and cneourage other farmers (o take it up
at the same time. Certainly, the important [actor affceting the further developiment ol the production profile in question
are the clearly defined objectives of the cnergy and agricultural policy. and the fullilling thercof to the satisfaction of
biomass producers (in the opinion of almuost 20% of the respondents).

In the vears 2007 2009, ARMA provided linancial support o farmers Tor the cultivation of crops to be used for energy purposes.
The authoriy responsible for cupervising the processing of the above-mentioned crops to final cneray products voas AMA
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Furthermore, account should be taken of the fact that the 12U under the CAP. despite having previous)y adoptad
payments to the energy crops. has withdravn from that tvpe of support. It can be assumed that obtaining new.
renewable energy sources requires both the appropriate policy governing those markets. and the introduction of
ceonomie incentives, and. primarily. the cstablishiment o an efficient svstem ot the flow of information and knowledge
on the RES. Out of the institutions supporting the entitics within the chain of biomass production and processing tor
cnergy purposes. the most frequently indicated ones include the Provineial Agricultural Advisory Centres and State
Agencics supporting the development of agriculture and rural arcas (e.g. ARMA and AMA). and the local governments
and the Agricultaral Chamber.,

As may be seen. the objectives of the FEuropean Union™s cnergy policy are clearly delined. Towever. the
requirement for an increase in the use ol the “green energy™ within o time span ol the next two decades results in
problems with the fullilling thercof. vohich arise i many countrics. One ol the vwavs to fulfil those commitments is (o
use biomass, and one of the main sectors of cconomy supplying that particular raw material is agriculture. In
conclusion. it must be concluded that currently biomass, as a renewable encrgy source. is used to a small extent. despite
the actual significant potential thereol Tt is to be expected that in the short term of next scveral vears, it vl become an
mmportant profile of production for many agricultural holdings. However, a condition for the further development of
such an actvity s to solve the prablem ol the organisation of biomass processing. and to reconcile such tvpe of
production with the field of food production,
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