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METHANE EMISSION FROM ANIMAL PRODUCTION IN POLAND:
SCALE AND POTENTIAL COSTS

Summary

The animal production is responsible for almost it&ld greenhouse gases emissions (without takitgaccount the va-
por of water emission). The aim of this paper vwaanalyze the literature data in the field of seglon methane emissions
from animal husbandry (including manure managemeatgstimate the total scale of the emission ecaf Poland and
the size for different kinds of typical farms adlae the approximate cost analysis of this emis&iocase of "methane” tax
implementation. It was found that depending onptiee scenario (4.07-30 euro MgCO,eq) costs of methane emission
from animal production are widely different and a@ach even over 190 million euro in scale of wHadéand. Comparing
the methane emission from pigs production (0.38anitonnes / year) with the one from cows breedt§48 million ton-
nes / year) a huge disproportion between thoseegis clearly visible. Methane emission from pigzdpction is in fact
more than 18 times lower.
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EMISJA METANU Z PRODUKCJI ZWIERZ ECEJ W POLSCE:
SKALA ORAZ POTENCJALNE KOSZTY

Streszczenie

Hodowla zwiergca jest odpowiedzialna za blisko ¥Biatowej emisji gazow cieplarnianych (bez uwdgienia emisji pa-
ry wodnej). Celem niniejszej pracy byta analiza ylnliteraturowych w zakresie batl@misji metanu z hodowli zwierz
cej (z uwzgldnieniem zagospodarowania hawozow naturalnychjaamszanie jej ogolnej skali dla Polski oraz wielkb
dla réznych wielkdci typowych farm jak rownieprzybléona analiza kosztéw tej emisji w przypadku wprowaidz podat-
ku ,metanowego”. Stwierdzonee w zalénasci od scenariusza cenowego (4,07-30 euro'Ng,eq) koszty emisji metanu
z produkcji zwiergcej bardzo réniq sie od siebie i mog oskgng¢ nawet ponad 190 min euro rocznie w skali Polskk P
réwnujc wielkag¢ emisji metanu z produkcji tucznikéw (0,35 min Mig)rz emisj z hodowli kréw (6,348 min Mg/rok) wi-

da¢ ogromny dysproporcg tych wart@ci. Emisja metanu z produkcji tucznikéw jest bowpemad 18 razy Bsza.
Stowa kluczoweprodukcja zwiergca, swinie, krowy, emisja metanu, koszty, Polska

1. Introduction

If not taken into account the amount of water vagma
greenhouse gas (GHG), methane is the main gas,feqrar

just after CQ and is estimated to be 15-20% of the world

production [2] [3]. Agriculture apart from petrocheal
industry, municipal landfills and coal mines is tlaegest
emitter of methane in the global economy [US EPAG]0

the CQ, which has an influence on the greenhouse effechNeedless to add, however, that compared with tle®ipr

Although its emission is much smaller than carbirxide,
according to different sources the £iolecule affects 20
to 60 times stronger on the greenhouse effect h@p
molecule. Global methane emission in a worldwidalesc
has been estimated at the level of 6.4 billion &naf the
CGO, equivalent [1]. This represents nearly 24% ofabgl
GHG emission to the atmosphere.

ously mentioned industry and utilities, it is agtiare that
may get the hardest hit by charges imposed duketdoiv
profitability of agricultural production, and - due frag-
mentation - a relatively small investment potential
Especially in case of Poland, the possibility afation
of animal production by the fees for methane ermissian
(of course depending on the payments amount ofxin

The EU has introduced the fees for member states ftreme cases, lead to the collapse of the levalestock in

carbon dioxide emission. For many sectors of Pddistn-
omy (steel, energy, cement, etc.) these chargésesillt in
a sharp deterioration in the profitability of pradion, and
in consequence the closure of the plants and inered
prices of manufactured goods (inevitable increaseléc-
tricity prices will hit particularly hard Polish ogumers).
However, for several years, not only in the EU &lsb in

the country. Since 2008, the strong exchange raeLbl
and a large pork import to the country caused @ngtre-
duction in the number of pigs. In case of additideas for
methane emission it can be expected that the ratiarms
will be in a much worse economic situation compangith
farmers in Western Europe, because in contrasthéo
amount of subsidies - tax rates for methane prgbatl be

many countries of the world, it has been talkingreno at the same level throughout the EU.

widely about the need to introduce common charges f

emission of other greenhouse gases - just as itbbas

However it does not seem, that in the world sthée
methane emission from a livestock production wasilg

done in case of CQemission. Meanwhile the share of nificantly reduced. The research shows that demfand
methane emission in greenhouse gases (GHG) isfiddss meat and milk continuously increases and thergiooduc-
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tion will double by 2050 [4]. It proves that theopfems of the enterprises and to decrease the producfiemergy
related to GHG emission from animal production wit  absorption;

creasingly grow. It is therefore necessary to takispen-  3) price of 30 euro M§, which may be obtained in the
sable actions to determine the costs of livestaoklgction  worst scenario, if EC moves 900 million allowandes
in case of the introduction of charges for methaméssion  emission from the beginning of this year startddphase

also from agriculture. ETS (European Trading System Committee) to its end
The aim of this paper was to analyze the litemtlata (2018-2020).
in the field of studies on methane emissions frarimal Based on the report of the Ministry of Environmantl

husbandry (including manure management), to estitieg ~ KOBIiZE [9] and the IPCC 1997 report [11]for methane
total scale of the emission in case of Poland hadsize for emission calculation from animal waste were adopbed
different kinds of typical farms as well as the apgmate factors at the level of 13.76 kg @HEnimal/year for cows
cost analysis of this emission in case of "methdar'im- and 2.39 for pigs Cllanimal/lyear . In case of intestine
plementation. methane emission that is from digestive systenanohals,

the data from Ministry of Environment and KOBIZE][9

were used and adopted emission factor 1.5 kg
2. Material and Methods CHyanimallyear for porkers and 97.358 kg

CHj/animal/year for dairy cows.

In order to estimate the methane emission in natio
scale and its costs for farms it was based on #ta df 3. Research results
Central Statistical Office regarding the livestoaiount. 3.1. Cumulative emission
To calculate the amount of methane emitted in ahpra
duction and in manure management have been usddcthe Summary statement of cumulative emission for cows
tors from National Inventory Report prepared for th and pigs in Polish scale are shown in Table 1 and 2
United Nations Framework Convention on Climate Gj&an The results in Table 1 clearly show that basedR&C
and the Kyoto Protocol [5]. This report was madeNim-  indicators, the amount of intestinal emission iwsdreed-
tional Centre for Balancing and Emission Managemening is more than 5.5 times higher than the emis&iom
(KOBIZE) for the Ministry of the Environment. cattle excrement. Noteworthy is total emission€deq -

In order to estimate the methane emissions casts fit is in fact close to 6.5 million tonnes of carbdioxide
farms, the following variants of the analyzed sifethe equivalent. It is more than 3% of the amount of,@@his-
livestock production were taken into account: sions assigned to Poland by the European Commission
a) farms 50, 250 and 800 ha corresponding (at the-refeCounting this number in the analyzed scenariosftérént
ence 0.8 LSU - Livestock Unit Hato livestock 40, 200 prices for CQ emission the value for each scenario varies
and 640 LSU; between about 26 million up to over 190 million aalty.

b) for each farm it has been adopted a variant of yrod

tion of dairy cattle and pigs due to the fact tthegse pro- Table 1. Methane emission and costs for the andlgze-
duction lines are the most common. When convertingarios in national scale for cows

methane emission from particular animals into LSider

the regulation [6], the following indicators haveedn |pigs ;’{J,‘lﬂsands ofunit,\éé"zug
adopted: 1 cow =1 LSU, 1 porker = 0,14 LSU. Intestinal emission CH kg/unit/year 97.358
Converter 0.8 LSU haof farmland is at much lower [CH4 emission from excrement kg/unit/year 17.7¢
level than seen in Western European countries intém- | Total intestinal emission GH Mglyear 255662
sive animal production. It is also lower than thésend in EEZ‘: E:Z;mzse";:‘isf;?g] ?:ge@g‘e”t ml":?\%j;;ar 522233
studies of Malaga'TObo*a etal. [7]_' which stooérage at Total emission from excrement in @@ [ min Mg/year 0.979
1.14 LSU ha-1 agricultural land (livestock was @@ at  Tota emission in Ceeq min Mglyear 6.348
the 1.14 LSU ha& LSU) or 100-170 LSU hhobtained i [Costs
studies of Sawa [8] . However, the value of 0.8 Lisi} | scenario (4.07 €/Mg C@q) min Eur 25.838
was adopted on the basis of the tendency to dexitbas |l scenario (12 €/Mg C&q) min Eur 76.180
number of livestock in Poland and after consultatigvith ~ L!!! scenario (30 €/Mg Céq) min Eur 190.449

experts from Poznan branch of the Institute of hetbgy o
and Life Sciences. The lower cast is also advaoiage Table 2. Methane emission and costs for the andlgze-
from the viewpoint of ecology because less intemdive- ~ Narios in national scale for pigs

stock production less charged environment. Unit Value
The cost of methane emissions was calculatedwaya | PIGS thousands of unitg 4280.9
that 1 tonne of CHlis equivalent to 21 t of carbon dioxide | Intestinal emissiogu kg/unit/year 15
equivalent (C@eq) [9]. The average price for G®mission ~|-cHs emission from excrement kg/unitlyear 2:39
for first 5 months of 2013 was calculated at theeleof Total intestinal emission CH Mglyear 64zl
_ : - Total CH, emission from excrement Mg/year 10231
4.07 EUR Mg" according to exchange data from trading alTotal intestinal emission in Gy min Mglyear 0.135
European Energy Exchange [10]. Total emission from excrement in @@ | min Mg/year 0,215
Three price scenarios were assumed while costilealc | Total emission in CO2eq min Mglyear 0.35p
tion of methane emission: Costs
1) current price 4.07 euro M(average from January-May |.scenario (4,07 €/Mg Caq) min Eur 1.423
2013): Il scenario (12 €/Mg C@q) min Eur 4.196
! Il scenario (30 €/Mg Cé&eq) min Eur 10.491

2) 15 euro Mdthat is price, which EC .Wants to reach "N tis also worth to notice that in the obtainedulés the
order to increase the G@mpact on the investment policy IPCC indicators related to emission from livestaicre-
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ment tend to be somewhat understated. In Polanck siin
contrast to Western European countries dominateptb-
duction of manure, not slurry. However, the obstoves

carried out in a number of farms in Poland haveashof-

ten very careless placement of stored manure heaps;
cially the lack of piles compaction. As a resultiedto the
availability of small quantities of air comes tdse of the
temperature inside the pile up to 30°@0 which arises
ideal conditions for mesophilic methane fermentatidhis

topic is the subject of a more extensive reseaunctently at
the Poznan University of Life Sciences and will dea-

lyzed in other publications.

Comparing the methane emission from pigs prodnctio

(0.35 million tonnes / year) with the one from colwsed-
ing (6.348 million tonnes / year) a huge disproiportbe-
tween those values is clearly visible. Methane siwis
from pigs production is in fact more than 18 tinleser. It
means considerably lower cost in all of the analyzeenar-
ios.

3.2. Emission costs for analyzed farms

to be a heavy burden for cow farms. Another situatic-
curs in case of the third scenario, because thercdist of
methane emission may have been strongly felt byatra.
Taking into account the fact that intestinal entiesis 5.5
times higher than the emission from excrementtsifimini-
tation we should look for savings. Research relatediet
modification can lead to a considerable savingsase of
methane emission new taxation by the European Cemmi
sion.

Significantly lower values of emission costs faraa
lyzed farms were obtained in case of pigs for dhéeig
(tab. 4).

Calculated amounts of the produced methane have
shown that in case of pigs is dominant the emis§iom
excrement, not from intestines. In this case, theatgst
savings in possible charges for emission can bedou
through the rational manure and slurry: compostingio-
gas plants construction.

It was also found that for the analyzed farmshwite
same LSU cast the methane emission from pigs ptioduc
and their manure management is nearly 5-fold loveen-
pared to the cows breeding. It means that pig meduare

Summary of the emission amount from analyzed farmat a lower level of risk of deterioration of thefitability of

and the cost in different price variants for {gnission are
shown in Table 3 (for cows production) and Tabléat
pigs production).

Table 3. The size of methane emission and costanfar
lyzed farms with cow production

Farm area 50 250 800 ha

LSU 40 200 640 units
Livestock 40 200 640 units
Intestinal emission CH 97.358| 97.358[ 97.358 | kg/unit/yea
CH, emission from excrement 1776 1746 17.16  kghmet/
Total intestinal emission CH 3.894 | 19.472 62.309 | Mglyear
Total CH, emission from excremen®,710 | 3,552 | 11,366 Mg/year
Total emission in Céq 96,7 483,5| 1547,2 Mglyear
Costs

| scenario (4.07 €/Mg Cfq) 394 1968 | 6297 Eur/year

Il scenario (12 €/Mg C&q) 1160 | 5802 | 18564 Eur/year
Il scenario (30 €/Mg Cé&&q) 2901 | 14505 46414 Eurlyear

| scenario 1692 | 8462 27077 PLN*/yedr
Il scenario 4990 | 24948 7983% PLN*/year
Il scenario 12474 62371 19958PLN*/year

* 1 Euro-4.30 PLN

Table 4. The size of methane emission and costaniar
lyzed farms with pig production

* 1 Euro - 4,30 PLN
The results obtained for theé' Bcenario which is the
lowest price for C@emissions (4.07 euro My appear not
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Farm area 50 250 800 ha

LSU 40 200 640 units
Livestock 286 | 1429| 4571 units
Intestinal emission CH 1.5 15 15 kg/unit/yegr
CH, emission from excrement 239 239 2.39 kg/unitlyea
Total intestinal emission CH 0.429| 2.143 | 6.857 | Mglyear
Total CH, emission from excremen0.683| 3.414 | 10.92¢ Mg/year
Total emission in Cé&q | 23.3] 116.7 373.4 Mglyear
Costs

| scenario (4.07 €/Mg C£q) 95 475 1520 | Eurolyear
Il scenario (12 €/Mg Cé&q) 280 | 1400| 4481| Eurolyear
Il scenario (30 €/Mg Ceeq) 700 | 3501| 11203 Eurolyea

| scenario 408 | 2042| 6536/ PLN*/yedr
Il scenario 1204 6022| 19270 PLN*/yegr
Il scenario 3011] 1505¢448174 | PLN*/year

production in case of taxation on methane emisstbas
cattle breeders.

4. Conclusions

1. Depending of the price scenario (4.07-30 eurc*Mg
CO,eq) costs of methane emission from animal prodactio
are widely different and can reach even over 19(iami
euro in scale of whole Poland.

2. Comparing the methane emission from pigs praoiuict
(0.35 million tonnes / year) with the one from colweed-
ing (6.348 million tonnes / year) a huge disprojportbe-
tween those values is clearly visible. Methane simis
from pigs production is in fact more than 18 tinmser.

3. The greatest opportunities for reducing methamés-
sion in case of cows lie in limitation of enterimigsions,
which can be mainly achieved by modification of thet.

4. The indicators of methane emission from excrémen
used by the IPCC seem to be partly underestimatedse

of Poland due to the fact that the majority of aalimvaste

is produced in the form of manure, which can geteenage
methane emissions during improper storage.

This work was realized in the framework of thejpod
“Technologies of reduction of methane emissionamfro
animal production and manures management in theexbn
of greenhouse gases (GHG) taxation” (N N313 271338)

5. References

[1] US EPA 2006 Global Anthropogenic Emissions of Non,CO
Greenhouse Gases: 1990-2020. EPA Report 430-R-06-003.

[2] Moss A.R., Jouany J.P., Newbold J. Methane produdiip

ruminants: contribution to global warming. Ann. Zech., 49

(2000), pp. 231-253.

FAO Livestock’'s Long Shadow — Environmental Issaas

Options. Food and Agriculture Organization. Romelylt

2006.

Garnett T. Livestock-related greenhouse gas ennissiion-

pacts and options for policy makers. Environmefzience

& Policy, 2009, 12, 491-503.

(3]

LJournal of Research and Applications in Agricultural Engineering” 2013, Vol. 58(2)



[5] KOBIZE. Krajowy Raport Inwentaryzacyjny 2012: Inwenta
ryzacja gazow cieplarnianych w Polsce dla lat 12880. [8]
Warszawa, 2012.

[6] Rozporadzenie Rady Ministrow z dnia 9 listopada 2004 r.

w sprawie okréenia rodzajow przedsivzie¢ mogcych zna-  [9]
czaco oddzialywé nasrodowisko oraz szczegGtowych uwa-

nieria Rolnicza, 2012, Nr 4 (140), s. 79-87.

Sawa J.: Efektywni@ skali w gospodarstwach o zmechani-
zowanym procesie pracy. Aynieria Rolnicza, 2009, Nr 8
(117), s. 175-181.

Ministerstwo Gospodarki CRSInfo, Metodyka wyliczania
carbon footprint. Redakcja:CSRinfo. Warszawa, 2009.

runkowar zwigzanych z kwalifikowaniem przedsiziecia  [10] European Energy Exchange

do sporzdzenia raportu o oddziatywaniu g@dowisko (Dz.
U. z dnia 3 grudnia 2004 r.).

http://www.eex.com/en/Market%20Data/Trading%20C&ta/
mission%20Rights

[7] Malaga-Tobota U., Kuho M., Kwasniewski D.: Wyposze- [11] IPCC, 1997. Watson R.T., Zinyowera M.C., Moss R.H. JEds

nie techniczne a produkcja towarowa w gospodarstveso-
logicznych ukierunkowanych na produkgwierzca. Inzy-

J. Dach, J. Przybyt, Z. Zbytek, A. Lewicki, D. Janczak, M. Cieslik 28

The Regional Impacts of Climate Change: An Assessiofent
Vulnerability. Cambridge University Press, UK. pp/51

LJournal of Research and Applications in Agricultural Engineering” 2013, Vol. 58(2)



