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Abstract 
 
The study compared the environmental load arising from the GHG emissions within breeding of laying hens and egg 
production in the context of the representative organic and conventional farm. As a tool for evaluating this impact, the 
LCA method had been chosen, respectively its climate change impact category. The results are related to the functional 
unit of 1 egg and they are expressed as kg CO2e where CO2e = 1x CO2 + 23x CH4 + 298x N2O. The system boundaries 
have been set on the farm base; fuels, energy (electricity, fossil fuels, natural gas) and feedstuffs have been regarded as 
inputs. From the results, it is obvious that organic farming produces less emission load within one egg production, 
mainly due to the breeding method, which is far less energy intensive. On the contrary, higher emissions within organic 
farming are produced within the feeding category (0.170496 kg CO2e/egg in organic farming against 0.100781kg 
CO2e/egg in conventional farming),  due to the different feed ration in this system. In total, however, the emission load 
from egg production within the conventional farming system is almost twice the organic production (0.218853kg 
CO2e/egg in organic farming against 0.392569kg CO2e/egg in conventional farming).  
 
Key words: Greenhouse gases, emissions, egg production, organic farming, conventional farming 
 

 

                                                
1University of South Bohemia in Č. Budějovice, Faculty of Agriculture, Studentská 13, České Budějovice, CZ 370 05 

In the 20th centrury, the world human 
population dramatically increased from 1.6 billion 
people to 6.1 billion (Lutz et al., 2013). Such a rise 
necessarily brings higher consumption of natural 
resources and agricultural products (Foley et al., 
2011). The rise of population also brings increased 
environmental load, which involves many human 
activities. Taking into consideration that the 
population growth has been very quick, meat or 
livestock production products consumption 
respectively and energy consumption within 
agriculture and food production has been rising as 
well and there are no expectations that this trend of 
increasing environmental load will spontaneously 
reach its breakpoint (Goodland, 1997, Schau a Fet, 
2008). 

The increase of the environmental load 
negatively affects soil, water, biodiversity and air. 
Berner and Berner (2012) presuppose that human 
activities contribute to the climate changes as well. 
Just the share of anthropogenic impact, the 
greenhouse gases emissions (GHG) before all, is 
possible to regulate. And right this activity is one 
of the sustainable development priorities. 

Svendsen (2011) states that in the EU the 
energy industry with the share of anthropogenic 
emissions of 27.8 %, transportation with 19.5 % 

and industry with 12.7 % belong to the major 
polluters. Agriculture takes the fourth place with 
9.2 %. Also Friel et al. (2009) published similar 
values and states that the contribution of 
agricultural activities reaches about 10 - 12 % 
share globally and until 2030 we can expect rise of 
these numbers by about 50 % (Smith et al., 2007). 
In the IPCC report, Pachauri et al. (2007) assessed 
the contribution of agricultural activities to the 
anthropogenic emissions to 14 %, where the share 
in countries differs according to the intensity of 
agricultural production.  

In connection with GHG emissions, the 
impact of livestock production is often mentioned.  
According to Holm and Jokkala (2009), the share 
of livestock production makes 9 % of the total CO2 
emissions resulting from anthropogenic activities. 
Carbon dioxide produced within the industrial 
livestock production originates from usage of fossil 
fuels, dinitrogen monoxide from manures and 
methane from dung. Also ammonia emissions from 
pig, cattle and poultry farms are of important 
influence. For example, there are estimations that 
livestock farms are responsible for 39 % share of 
ammonia emissions in Great Britain (Pecková, 
2004). Just poultry farms are the second major 
ammonia producer within agriculture industry, 
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following cattle production. Higher ammonia 
concentrations in livestock capacities are 
damaging, negatively affect human and animal 
health, demonstrably depress livestock efficiency 
(Havlíček a kol., 2007). In advanced countries, the 
poultry production is realized in intensive plants 
predominantly. In many countries, animal housing 
applies the welfare principles, where the housing 
conditions are based on the respect to animal 
comfort and natural species behavior. The egg 
production is alternatively realized on organic 
farms (Ledvinka et al., 2011), where the main 
emphasis is placed on the welfare principles, which 
can lead to increase of the environmental impact. 

To express this load and its emission factor, 
the LCA method can be suitable (Stern et al., 
2005). Using this tool, we can assess the 
environmental impact of a product based on energy 
and material flows within the system interchanges 
(Kočí, 2009). This also enables the assessment of 
the emission loads originating from the 
conventional and organic egg production. 

 
MATERIAL AND METHOD 

 
For the assessment of the convectional and 

organic egg production or its emission load respectively, 
two representative farms from the South Bohemia 
region were chosen. One applying typically conventional 
principles, while the other applying typically organic 
principles of lying hen breeding. 

The assessment itself was carried out using a 
simplified LCA method using the climate change as an 
impact category. The results are expressed in CO2e, 
where CO2e = 1x CO2 + 23x CH4 + 298x N2O. One egg 
was chosen as a functional unit. The system boundary 
was defined generally according to typical conditions of 
a lying hen breeding farm in the Czech Republic. As 
inputs are considered fuels, energy and feedstuffs. For 
complete feeding mixtures were found out their average 
compositions and based on main components were 
classified and sorted. Mineral feedstuffs, additional 
components and pharmaceutics were excluded from the 
calculation, because the very low consumption of these 
stuffs in total does influence the resulting emissions 
minimally. Neither water consumption was included into 
the calculation. As products are considered eggs as the 
main product and animal excrement used for manuring. 
The data itself was obtained directly from farms from the 
Czech Republic in years 2012-2013 and supplemented 
with secondary data from the European Ecoinvent 

database (2000-2013), where data of general 
characteristic and average values was chosen. 

Within the primary data, for organic and 
conventional farming, there are summarized 
technological processes before all, feedinstuffs 
composition, conditions and management of the farm. 
For conventional farming, there is also considered 
machinery, which for organic farming is replaced by 
human labor. The calculation takes into account data 
from preprocesses (emission load of power production, 
fuels, natural gas and basic materials production – 
wheat, maize, soya, barley). The results summarize 
resulting emission loads based on feedstuffs 
consumption, energy consumption and dung 
management. Afterwards, sum of these items enables 
the total assessment of emission loads generated within 
the egg production in conditions of conventional and 
organic farming systems.  

 
RESULTS AND DISCUSSIONS  

 
The emission loads generated in the egg 

production within conventional and organic farming 
systems of laying hen breeding follow from 
differences in the production intensity itself. 
According to Havlíček et al. (2007), contemporary 
poultry production systems focus on methods 
eliminating negative impacts on the environment and 
respect animal requirements together. Although the 
hall poultry farms included into calculation of 
conventional farming are much more favourable for 
the animals than coop breeding, this system has not 
still proved as a system with a high level of animal 
welfare and approach to natural live conditions as the 
extensive breeding system with hen run applied 
within organic farming. On the other hand, this fact is 
reflected in the production efficiency, that in a 
conventional farming system is generally higher. 

Very marked differences in emission loads 
show already within feed ration preparation. This is 
consistent with Grove et al. (2004), who observed 
higher feed quality requirements within organic 
farming. Also Dekker et al. (2011) in his study takes 
into account different yields and agronomical 
principles between conventional and organic farming 
systems and resulting higher emission load within 
feedstuff production. Similarly within lying hen 
breeding systems in the Czech Republic, there is 
evident higher emission load from feedstuffs per one 
egg within organic farming. 

Table 1 
Feedstuff emission load in conventional farming 

Feedstuff Production per one 
egg in kg Units Feedstuff emission Total 

Wheat 60% 0,09071 kgCO2e 0,05252109 

0,100781 Maize 20% 0,02904 kgCO2e 0,0161172 

Soya 20% 0,02551 kgCO2e 0,0321426 
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Table 2 
Feedstuff emission load in conventional farming 

Feedstuff Production per one 
egg in kg Units Feedstuff emission Total 

Wheat 60% 0,144 kgCO2e 0,083376 

0,170496 Maize 20% 0,048 kgCO2e 0,02664 

Soya 20% 0,048 kgCO2e 0,06048 

 
Primarily, the differences are evident in 

direct composition of the feed ration, where 
together with wheat and maize also soya prevails 
in conventional farming systems, whereas in 
organic farming it is replaced by barley. The 
emission load per one egg itself makes 0.100781 
kg CO2e in conventional farming, in organic 
farming it makes 0.170496 kg CO2e (Table 1 and 
table 2). The feedstuff emissions represent very 
important share on the total emission load. In 
organic farming it represents most of the 
emissions, which is consistent with findings by  

 

Cederberg et al. (2009). 
Thanks to its extensiveness, organic farming 

also shows markedly higher emission load from 
the dung management. In organic farming it makes 
approximately four times higher values when 
compared to conventional production (0.00604590 
kg CO2e/egg in conventional and 0.0268152 kg 
CO2e/egg in organic farming system). This 
difference results from the production intensity that 
is in conventional system markedly higher together 
with different spatial requirements of both lying 
hen breeding systems. (table 3). 

 
Table 3 

Dung management emissions in conventional and organic farming (kg CO2e/egg) 
 Organic farming Conventional farming 

Methane (CH4) 0.0166764 0.0027383 

Dinitrogen monoxide (N2O) 0.0101388 0.0033076 

Total 0.0268152 0.00604590 

 

 
Figure 1 Emissions of greenhouse gases from the egg production  

within the convectional and organic farming system (kg CO2e/egg) 
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The determinative factor of the emission 
load is energy demand, which is markedly higher 
in the intensive conventional production. In the 
conventional breeding systems the halls are heated 
by natural gas, which significantly increases the 
emission load. In connection with the breeding 
system intensity, the emission load in conventional 
farming rises again when compared to the organic 
one, because there is necessary more complex 
animal management with often handling operations 
of them, which increase the consumption of fuels. 
However, the emissions originating from the use of 
fuels play a very marginal role globally. More 
significant differences are also evident when the 
electricity consumption is concerned, because the 
conventional farming systems are based on more 
complex technologies and breeding processes 
intensity, where energy demands of lighting, air-
conditioning, feedstuffs, waste matter and eggs 
management operations play the main role. Within 
organic farming, most of these processes are still 
based on labour and highest energy demanding 
process is lighting. The total emissions from 
energy consumption within conventional farming 
systems then makes 0.285742474 kg CO2e/egg. 
Within the organic farming it reaches only 
0.021542066 kg CO2e/egg. This is significantly 
higher number when compared to results achieved 
by Cederberg et al. (2009). However, this contrast 
results from the use of a different calculation 
method and its boundary setting in the part of 
energy consumption GHG emissions. 

An overall higher emission load resulting 
from higher energy inputs produce a conventional 
farming system, where the load per one egg 
reaches 0.382569 kg CO2e, within a organic 
farming system this number drops almost to a half 
value (0.218853 kg CO2e). Besides better animal 
welfare or better nutrition values of organically 
produced eggs, that states Mugnai et al. (2009) for 
example, lower emission load achieved in organic 
farming systems represent another factor 
compensating lower economic efficiency of the 
laying hen breeding. 

 
CONCLUSIONS 

 
The emission load generated in agriculture 

within the livestock production is influenced by the 
production system chosen and its intensity. The 
extensity of organically managed lying hen farms 
shows higher loads per one egg as a result of more 
complicated feedstuff and waste matter 
management on one hand, but it is compensated by 
a markedly lower energy consumption on the 
other. Just the energy savings achieved within the 
organic farming systems plays the most important 

role and are the main reason, while the emission 
load per one organically produced egg reaches 
almost half values. The disadvantage of the organic 
farming system still consist in lower production 
efficiency, which results from the extensity and 
higher demand for space. From the environmental 
point of view or the GHG emission production 
respectively, organic farming principles are still 
markedly more environmentally friendly in 
comparison with the conventional ones and can be 
one of the methods of efficient mitigation. 
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