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University ő w BialystokĽ Żaculty ő źconomics and ManǎementĽ ul. Warszawska 
6γĽ 1őľ06β Białystok 

adamsad@poczta.onet.pl  

Jarosław Mioduszewski 
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Abstract: For many centuries farming was treated only as a source of food. Farmers aimed 

primarily at producing more and more food through using new technologies. Technologies 

of GMO plants production are conditioned by the need of increasing production while 

reducing use of pesticides. In the field of process innovations, the technologies using GM 

plants are the source of intensive emotions. On one hand their production is required by the 

times we live in, as there is a huge demand for soy products and biofuel on the market which 

cannot be supplied by existing technologies. One should also consider the fact that, for a 

significant group of farmers, technologies of the GM plants cultivation is the only option 

guaranteeing them sufficient income to earn their living. On the other hand, a significant 

part of consumers has a plethora of doubts about the GMO technologies. Therefore, it seems 

that in the nearest future people will be forced to apply this kind of innovation in agriculture.  
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Introduction 
The ǎriculture plays a sǐni̋icant role in economic processes whichĽ howeverĽ 
tends to be underestimated.1. żenerallyĽ this kind ő economic activity is considered 
lesser to the dynamically developiň world ő technolǒyĽ whereas ̋arm production 
and processes it initiates per̋orm various essential ̋unctions. Żor many centuries 
̋armiň was treated only as a means ő ̋ood production. Consecutive ̌enerations 
ő ̋armers aimed primarily at produciň more and more ̋ood throǔh use ő new 
varieties ő plants and animals. HoweverĽ the necessity ő produciň an increasiň 
amount ő ̋ood ̋ orces the ǎricultural sector to search ̋ or new ways ő development 
which would consider constantly chaňiň market and consumers’ needs. 

The aim ő this paper is to show the newest patterns in the development ő 
ǎricultural sector and to consider its in̋luence on modern ǎriculture and on the 
economic processes in natural environment. Production ő żMO plantsĽ which has 
been intensively introduced in the last yearsĽ was ő particular interest to the authors. 
Development ő technolǒies ̋or cultivation ő ̌enetically modi̋ied plants is 
determined by necessity ő increasiň production while decreasiň amount ő used 
pesticidesĽ howeverĽ demand is also increasiň ̋or ̋ood produced usiň natural 
methodsĽ ̋ree ̋rom residual chemical byproducts.  

1 Innovation of production in the environmental field  
Innovations play a sǐni̋icant role in socioľeconomic developmentĽ and the term 
itsel̋ has been throǔh a loň way. Initially innovations were considered a ̋orm ő 
creatiň demandĽ while nowadays they are rather viewed as a kind ő answer to 
people’s pre̋erences. Such chaňe in perception may result ̋rom the ̋act that it is 
not only technolǒy that initiates the creation ő an innovation. Observation ő 
marketĽ attitudes and social processes are equally important [ő]. This also re̋ers to 
broadly understood environment.   

Duriň the postľwar period ǎriculture evolved mostly in the area ő supplyĽ which 
was caused by ̋ood shortǎes on źuropean market. The intensi̋ication ő 
production processes was especially important at that time in order to secure ̋ood 
security (̋ǐure 1). This was achieved by increasiň the amount ő pesticides used 
and intensive mineral ̋ertilization. Parallelly to ǎricultural chemicalisation 
processesĽ research was undertaken and newĽ more e̋̋icient species ő plants and 
livestock were introduced. These processes can be attributed to the ̋irst model ő 
innovationĽ the scienceľdriven innovation model. The distinctive ̋eature ő 
activities beiň undertaken at that time was limitation to strictly technical aspects 
                                                           
1  Results ő the paper are based on the research tasks ő the Jean Monnet Networks 

project no. ő6Ő6ő1ľźPPľ1ľβ01őľ1ľSKľ źPPJMOľNźTWORK “Sustainable Land 
Manǎement Network“ 
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ő process innovation. As a resultĽ the market was saturated with consumption ̌ oods 
which led to increase in stock and di̋̋iculties in disposiň ő it in the źźC rěion. 
This ̌enerated hǐh operational costs ő the economic system. There̋oreĽ 
ǎriculture supportiň prǒrams were developedĽ which limited production and 
were better correlated with consumers’ needs. ThusĽ the market started ̌ainiň 
bǐ̌er in̋luence on the ő̋ered ̌oodsĽ leadiň to emeřence ő marketľdriven 
innovations since 1ř70s. Market became the dominant ̋actor in shapiň economy 
and the producers ̋ocused more on meetiň customers’ expectations such as hǐher 
quality products. Based on the a̋orementionedĽ various research were conducted in 
order to develop production technolǒies allowiň ̋ or products with lower chemical 
(̋ertilizersĽ pesticides) contamination. 

 

 
Żǐure 1 

Arable land per capita (ha in use per person) (1ř61ľβ0ő0) 

Source: [γ] 

In consecutive decadesĽ new conceptions ő ǎricultural development appearedĽ 
̋ocusiň more on supplyiň the market with products that would meet customers’ 
expectations in aspects ő quality and security. Many ő the ǎricultural producers 
(particularly in źurope) ̋ormed a new ̋ield ő chaňes and adjustments associated 
with innovations in ǎricultural production technolǒy.  

Un̋ortunatelyĽ in most ő the ǎricultural areasĽ the dominant type ő production 
remained the supplyľdriven ̋armiňĽ also known as (intensiveĽ industrializedĽ 
classicĽ etc.). Due to multitude ő controversies around the use ő hǔe amounts ő 
pesticidesĽ a new solution was proposedĽ ő̋eriň a model ő intěrated ̋armiň 
(intěratedĽ harmoniousĽ balancedĽ etc.). Such production system was ̋irst proposed 
in 1řřγ by COST (European Cooperation in Science and Technology). The use ő 
pesticides and ̋ertilizers in this system is lower than in intensive ̋armiňĽ and the 
production process is based on crop rotation and adjustiň ̋armiň to the 
environmental conditions. This was an attempt at combiniň e̋̋iciency and ecolǒy 
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rules. In this case we can talk about a model ő intěrated innovation. This type ő 
production assumes limitation ő pesticides usǎe by γ0ľő0% and consequential 
reduction ő production by γľ7% [1Ő].  

The appearance ő new in̋ormation technolǒies also resulted in new tendencies in 
ǎricultural development in a ̋orm ő hǐhľtech ǎriculture. In this particular caseĽ 
specialized in̋ormation and navǐation technolǒies and biotechnolǒy are usedĽ 
mostly in a ̋orm ő ̌enetic eňineeriň. Un̋ortunatelyĽ it continues to resemble a 
̋orm ő conventional ̋armiň set on hǐhly e̋̋icient production techniques based 
on intensive ̋ertilizationĽ sǐni̋icant amounts ő pesticides and usiň 
microelectronics ̋or steeriň the production processes. This particular model may 
also include precision ̋armiňĽ which uses żPS location systemĽ as well as precise 
maps with in̋ormation on soil ̋ertility and other characteristics ő the cultivated 
land [16]. 

In the recent yearsĽ ǎricultural ̋armiň and innovations therein ̋ollow various 
pathsĽ creatiň new concepts ő production and economical bonds between 
producers and consumers. These include: plant production ̋or the eneřetic 
purposesĽ direct distribution channels ő ǎricultural productsĽ small processiň 
industry in ̋armsĽ creation ő clusters in ̋ood production sectorĽ etc. MoreoverĽ we 
can observe various ̋armiň models with di̋̋erent approaches towards the issue ő 
innovation.   

2 Cultivating GM plants as an example of innovation   
One ő the most innovative areas in ̋armiňĽ incitiň most controversiesĽ is 
production ő żM (genetically modified) plantsβ. The situation is strikiň as 
ǎricultural producersĽ industry and research institutions are all interested in 
development ő those technolǒies and their application on a massive scale. 
SimultaneouslyĽ customersĽ proľecolǒical ořanizations and many others 
(includiň ̌overnments ő particular countries) are opposiň the idea and they are 
either not interested in introduciň those technolǒies into production or outrǐht 
block them. 

Very intensive development ő ̌enetic eňineeriň in the recent decades made it 
most expansive technolǒy in the history ő ǎriculture. The ̋ irst attempts ő ̌ enetic 
modi̋ications re̋erred to tobacco and were tried out in 1řŘ0’sĽ and the ̋irst product 
admitted to eatiň (1řřŐ) was tomato (Flavr Savr)Ľ which was characteristic ̋or its’ 

                                                           
β  żM plants are ořanismsĽ ̌enetic material ő which has been chaňed in an unnatural 

way in order to ̌et speci̋ic ̋eatures: increased resistance to herbicidesĽ insects or 
diseasesĽ or in order to ̌et ̋eatures ő hǐher quality (tasteĽ smellĽ shapeĽ color or 
durability in transport) – search [17].   
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loňer storiň period. Un̋ortunatelyĽ lack ő customers’ acceptation resulted in it 
beiň withdrawn ̋rom the market [11].  

The żM production technolǒy is eǎerly accepted by ̋armers who can increase 
their prőits throǔh it. Other sǐni̋icant advantǎes are increasiň ̋ood security 
and positive e̋̋ects on power eňineeriňĽ industryĽ etc. On the other handĽ 
concerns arise over possible něative in̋luence on consumers’ healthĽ as well as 
undesired chaňes in the environment. Despite the ̋act thatĽ so ̋arĽ no proős ő 
direct něative results ő consumiň such ̋ood have been ̋oundγĽ the matter ő 
sa̋ety creates emotions. Despite thatĽ the żMO products keep appeariň on 
consumers’ tables and are used as a base ő ̋odder ̋ or many ̋arm animals. SoybeanĽ 
maizeĽ cotton and canola are most commonly planted żM plants around the worldĽ 
but various research are beiň conducted and in the nearest ̋uture we can expect 
new żMO plants to be created.  

In a modern diet (especially in a diet ő the Americans) poultryĽ pork or ě̌s or 
milkĽ produced ̋rom animals which did not consume ̋odder without żM soy mealĽ 
are di̋̋icult to ̋ind. Soy meal has become an essential component ő ̋odders used 
to increase production levelĽ and there̋ore production e̋̋iciency. Approximately 
řő% ő traded soy meal is made ő żM plants. In β01Ő Řβ% ő soy production area 
were the żM plantsĽ and soy made up ő0% ő total żM production worldwide. 

The area ő żM plants production has been increasiň dynamically since midľ
1řř0’s and achieved averǎe yearly ̌rowth on the level ő γ0% (ca. 10 million 
hectares). NonethelessĽ some sort ő slowdown ő the ̌rowth could be noticed in 
recent yearsĽ mainly in the developed countries. The cultivation ő żM plants 
reached its peak in β01ŐĽ when 1Ř1Ľő million hectares ő ̋armlands were used ̋or 
their production. In β01őĽ the area ő żM crops dropped to the level ő 17řĽ7 million 
hectares (table 1). In recent yearsĽ the area ő ̋armlands used ̋or żM plants 
cultivation in the developed countries was stable and covered ca. Řβ million 
hectaresĽ while increasiň dynamically in the developiň countries to reach the level 
ő ř7Ľ1 million hectares in β01ő. The sǐni̋icance ő this type ő ̋armiň can be 
proved by the ̋act that żM plants cover around 1γ% ő ̋armlands in total. The żM 
̋armiň does not only concern the laře ̋arms. źvery yearĽ 1Ř million ̋armers (out 
ő which Ř0% have a small ̋arm) bene̋it ̋rom żM ̋armiň as it allows them to 
increase their production potential. This helps to limit areas ő huňer and the 
constant excess is tradedĽ thus improviň the ̋inancial situation ő the ̋armers [1].  

 
  

                                                           
γ  Some ő the research indicates that herbicides and toxins Bacillus thuringiensis 

le̋toversĽ which are not indi̋̋erent ̋or people’s healthĽ pervade to ̋ood consumed by 
humans – search [11].  
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Year Hectares (milion) Year Hectares (milion) 
1řř6 1.7 β006 10β.0 
1řř7 11.0 β007 11Ő.γ 
1řřŘ β7.Ř β00Ř 1βő.0 
1řřř γř.ř β00ř 1γŐ.0 
β000 ŐŐ.β β010 1ŐŘ.0 
β001 őβ.6 β011 160.0 
β00β őŘ.7 β01β 170.γ 
β00γ 67.7 β01γ 17ő.β 
β00Ő Ř1.0 β01Ő 1Ř1.ő 
β00ő ř0.0 β01ő 17ř.7 

  Total 1ř6Ő.6 

Table 1 
żlobal area ő żM crops in 1řř6ľβ01ő 

Source: [ř]. 

Consumers’ resistance towards the żMO technolǒies used in ǎricultural 
productionĽ and thus in ̋ood productionĽ is clearly visible in źuropeĽ unlike in the 
USA an in other countries. The USA is the ̌lobal leader in produciň żM plants 
andĽ at the same timeĽ it leads in research ̋or new żM plantsĽ which are beiň 
produced on a massive scale. In β01őĽ the żMO ̋arms covered around 71 million 
hectares (decrease by βĽβ million hectares in comparison to the precediň year) 
which made up ̋or around Őγ% ő total area ő ̋arms in the US. MaizeĽ soybeanĽ 
canola and cotton were mostly cultivated (̋ǐure β). This was caused by the rise ő 
biőuels market (ethanol ̋uel) and by the hǔe demand ̋or hǐhľprotein soybean 
̋odders. Only in the United StatesĽ the ethanol ̋uel production out ő maize 
composes Ő0% ő its production. The demand ̋or żM soy resulted in around řő% 
̌rain trade and Řő% soy meal trade beiň made up by żM plants.  
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Żǐure β 

Principal crops – conventional and żM in β01ő in million hectares. 
Source: Own elaboration based on [1β]. 

Apart ̋rom plants the dominatiň in the żM productionĽ such as: maizeĽ soybeanĽ 
cotton and canolaĽ other plantsĽ such as: sǔar beetĽ potatoĽ pumpkinĽ papayaĽ 
lucerne (al̋al̋a) etc. are beiň produced on an industrial scale (table β). In years 
1řř6ľβ01γ the total ̌rowth ő income ̌enerated by ̋armiň żM plants reached the 
level ő approximately őŘĽŐ billion USD in the USAĽ and approximately 1γγĽő 
billion USD worldwide [Ő].  

Moods connected with produciň żM plants on a massive scale sǐni̋icantly 
leňthened the process ő creatiň lěislation which would allow this type ő 
production in selected countries. Althoǔh the ̋irst attempts ő creatiň a uni̋ormed 
law on possibility ő startiň żM plants production in źU date back to the early 
1řř0’sĽ they ̋aced some serious obstacles as particular countries insisted that 
individual solutions are createdĽ ̋or example by creatiň żMOľ̋ree zones.  
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Rank Country β01Ő β01ő żM crops 
(million hectares) 

1 USA 7γ.1 70.ř maizeĽ soybeanĽ cottonĽ canolaĽ 
sǔar beetĽ lucerne (al̋al̋a)Ľ 
papayaĽ squash 

β Brazil Őβ.β ŐŐ.β soybeanĽ maizeĽ cotton 
γ Ařentina βŐ.γ βŐ.ő soybeanĽ maizeĽ cotton 
Ő India 11.6 11.6 cotton 
ő Canada 11.6 11.0 canolaĽ maizeĽ soybeanĽ sǔar beet 
6 China γ.ř γ.7 cottonĽ papayaĽ poplarĽ tomatoĽ 

sweet pepper 7 Parǎuay γ.ř γ.6 soybeanĽ maizeĽ cotton 
Ř Pakistan β.ř β.ř cotton 
ř South A̋rica  β.7 β.γ maizeĽ soybeanĽ cotton 

10 Urǔuay 1.6 1.Ő soybeanĽ maize 
11 Bolivia 1.0 1.1 soybean 
1β Philippines 0.Ř 0.7 maize 
1γ Australia 0.ő 0.7 cottonĽ canola 
1Ő Burkina Żaso 0.ő 0.Ő cotton 
1ő Myanmar 0.γ 0.γ cotton 
16 Mexico 0.β 0.1 cottonĽ soybean 
17 Spain  0.1 0.1 maize 
1Ř Colombia 0.1 0.1 cottonĽ maize 
1ř Sudan 0.1 0.1 cotton 
β0 Honduras <0.0ő <0.0ő maize 
β1 Chile <0.0ő <0.0ő maizeĽ soybeanĽ canola 
ββ Portǔal <0.0ő <0.0ő maize 
βγ Cuba  <0.0ő <0.0ő maize 
βŐ Czech 

Republic 
<0.0ő <0.0ő maize 

βő Romania <0.0ő <0.0ő maize 
β6 Slovakia <0.0ő <0.0ő maize 
β7 Costa Rica <0.0ő <0.0ő cottonĽ soybean 
βŘ Baňladesh <0.0ő <0.0ő brinjal/ě̌plant  

Total 1Ř1.ő 17ř.7   
Table β. 

żlobal area ő żM crops in β01Ő and β01ő 
Source: [Ř]. 

As a result ő mass objections and relatively radical laws limitiň trade ő żM plants 
in źUĽ by the end ő β01ő maize MON Ř10 (created by the Monsanto concern and 
resistant to Lepidoptera insects) was the only żM plant admitted to production. 
Be̋ore β01γĽ the permission also covered the Amflora potatoes (created by the 
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BASŻ concern; they were the source ő amylopectin starchĽ use̋ul in papermakiň 
industry and textile industry). Despite thatĽ law was not as strict towards żMO 
products included in ̋odders and ̋ood and there̋ore these were admitted to import 
and processiň. The admission re̋erred to γβ types ő maizeĽ 1β types ő soybeanĽ 
10 types ő cottonĽ Ő types ő canola and 1 type ő sǔar beet [6].  

An approval ő the rěulation by the Council ő the źU on March βĽ β01őĽ accordiň 
to which every żM plant which was intended to be cultivated in źU would have to 
̌o throǔh twoľstǎe veri̋icationĽ was the ̋inal touch ő the loňľlastiň lěislation 
process. NeverthelessĽ every member country was able to ̋orbid cultivation ő a 
żM plant by indicatiň one ő the reasons: environment protection reasonsĽ social 
or cultural reasons. MoreoverĽ until October γĽ β01ő particular members ő the źU 
were allowed to in̋orm źuropean Commission about intention ő ̋orbiddiň żM 
̋armiň (optľout policy). 1ř countries ő the źU declared such intention: AustriaĽ 
Beľium (the rěion ő Wallonia)Ľ BuľariaĽ CroatiaĽ CyprusĽ DenmarkĽ ŻranceĽ 
żreeceĽ the NetherlandsĽ LithuaniaĽ LuxembuřĽ LatviaĽ MaltaĽ żermanyĽ PolandĽ 
SloveniaĽ Huňary and Italy. In the żreat BritainĽ nearly 100% ő the area ő Ireland 
and WalesĽ as well as around ő0% ő ̋arm lands in źňland were under the 
prohibition ő żMO production.  

Poland is one ő the bǐ̌est opponents ő usiň żM plants and Polish law is 
constructed in a way that ̋orbids cultivation and selliň the żM products. In recent 
yearsĽ every action leads towards limitiň possibilities ő cultivatiň żM plantsĽ and 
only the moratoriumĽ which was the result ő interest ̌roups pressures (initially 
until January β017)Ľ ̌ave the possibility ő usiň such plants as components ő 
̋odderŐ. NoticeablyĽ activities towards ̋indiň an alternative ̋odderĽ which could 
be produced by the Polish producersĽ did not provide the desired outcome [1ő]. As 
a resultĽ Polish ̌overnment decided to extend the moratorium ̋or launchiň żM 
̋odders by β years (initiallyĽ the proposal was ̋or Őľyear extension) – until January 
1Ľ β01ř [1γ].  

MoreoverĽ the ̌overnment bent down under the pressure ő the źuropean Union in 
terms ő allowiň żM ̋armiň in Poland. Such crops can be cultivated only in the 
selected areas and the permission has to be ̌iven by the Minister ő źnvironment 
a̋ter receiviň positive ̋eedback ̋or the proposition ̋rom the Minister ő 
Ǎriculture and ̋rom proper local authorities. AdditionallyĽ a ̋armer potentially 
interested in żM production will have to receive declarations ̋rom all landowners 
ő lands within the distance ő γ km ̋rom the area on which they plan to cultivate 
żM plantsĽ statiň that they approve ő the cultivation. This should protect apiary 
owners in the area. Puttiň so many obstacles on the way may result in usiň the 
law ̋or success̋ul banniň żM ̋armiň [10].  
                                                           
Ő  Un̋ortunately in this case Poland has to respect the decision ő the źuropean 

Committee whichĽ by quali̋ied majority ő votesĽ will be allowed to permit the żMO 
production (decision will be valid 10 years). On the basis ő such decisionĽ products 
permitted ̋or trade in one country will be allowed into trade in the entire źU. 
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3 The significance of biotechnology and GM fodder 
for livestock production 

The technolǒical chaňes that took place in livestock production in recent yearsĽ 
were the result ő internal and external ǎents. ŻirstlyĽ ǎricultural producers ̌ave 
up on the expensive ̋odder and the searched ̋or cheaper production methods. 
SecondlyĽ the BSź crisis resulted in a ban on usiň meatľandľbone meal ̋or ̋eediň 
livestock. ContraryĽ as the e̋̋ect ő the ̌enetics’ developmentĽ new breeds ő 
animals became more demandiň in terms ő ̋odder compositionĽ thoǔh this 
̋urther results in produciň more lowľ̋at meat. In this caseĽ consumers’ in̋luence 
on innovation process can be seen clearlyĽ as they created demand ̋or meat with 
lower ̋at contentĽ which was re̋lected in research and development (R&D) ő new 
species ő pǐs and cattle. Un̋ortunatelyĽ not all ő the consumers liked the idea and 
part ő them are still sentimental about “the ̌ood old ̋lavours”. This is a result ő 
the ̋act that products with hǐher ̋at content (which carries the ̋lavour) ̋rom the 
pastĽ were more probable to be remembered as extremely tasty in the consumers’ 
minds.  

Contemporary rational ̋eediň ő the livestock requires ̋odder to consist ő proper 
amount ő valuable proteinĽ eneřy valueĽ minerals and vitamins. As a result ő 
dismissiň potatoes ̋or ̋atteniň pǐsĽ soy meal has become the most important 
iňredient ő ̋odders. Un̋ortunatelyĽ ̋odders produced within Poland contains s 
only γ0% protein comiň ̋rom lěuminous plantsĽ canola or ̋ish meal. In this 
situationĽ any possible withdrawal ̋rom usiň imported ̋ odder which would contain 
żMO would mean sǐni̋icant losses ̋or the ̋armers or need ̋or sǐni̋icant chaňes 
in ̋armiň towards cultivatiň hǐhľprotein plants [6].  

In case ő ̋eediň poultryĽ the situation looks very similar as in case ő ̋odder ̋or 
pǐs and cattle made with żM plants. CurrentlyĽ commercially crossed poultry 
requires balanced hǐhľprotein ̋ odderĽ which cannot be obtained ̋ rom natural ̌rain. 
NoteworthyĽ usiň hǐhľquality ̋odderĽ as well as ̌enetic researchĽ contributed to 
shorteniň the broilers production cycle to őľ6 weeks. As a resultĽ in case ő poultry 
breediňĽ producers are ̋orced to use ̋odders based on postľextraction soy mealő. 
OtherwiseĽ poultry producers would be ̋ orced to stop production or to switch to less 
e̋̋icient technolǒies. At the same timeĽ Poland is the leader ő poultry and ě̌s 
production in źurope. Polish producers account ̋or approximately Ő0% ő meat and 
Ő0% ő chicken ě̌s in the źU.  

In case ő cattle breediňĽ hǐhľprotein ̋ odders made ő soybean are an irreplaceable 
source ő eneřy. New hǐhľe̋̋iciency cow breeds require balanced ̋eediň andĽ 
basicallyĽ only the ̋odder protein ̋ound in postľextraction soy meal can provide 
sű̋icient health and productiveness ő the animals. In case ő cattle breediňĽ any 
possible alimentary errors can also lead to metabolic disorderĽ which mǐht result 
                                                           

ő  Statement ő prő. A Rutkowski ̋rom UP in Poznań duriň a session ő the Commission ő  
Ǎriculture and Countryside Development on β7th JanuaryĽ β016 [1ő].  
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in drop ő economic e̋̋iciencyĽ as well as in hǐher emission ő nitrǒen to the 
environment [7].  

4 Biofuel production 
The basic material used ̋or 1st ̌eneration liquid biőuels are cerealsĽ sǔar cane and 
plant oilsĽ which back in β0th century were used mostly ̋or ̋ood and ̋odder 
productionĽ and nowadays pose a serious competition. Accordiň to the data ̋rom 
the World Bank’s report ̋rom β00ŘĽ as an e̋̋ect ő increased demand ̋or biőuelĽ 
especially in źurope and in the USĽ ̋ood prices rose. As Ż. O. Licht’s data indicateĽ 
in β000ľβ01Ő bioethanol production rose over three̋oldĽ i.e. ̋ rom the level ő around 
βř billion to řŐ billion litres; and the biodiesel production rose β6 times to the level 
ő β6 million tons (̋ǐure γ).  

 
Żǐure γ. 

Biodiesel production in million tons 

Source: Own elaboration based on [β] 

Despite the systematic increase in liquid biőuel productionĽ their use is still 
relatively low in comparison to ̌lobal liquid ̋uel use in transport. In the źU and the 
USA biőuels account ̋or approximately γľő% ő supply. One ő the main reasons 
ő such distribution on the market is that biőuel production is sǐni̋icantly more 
expensive than that ő mineral ̋uel. The hǐh cost ő biőuel production is mainly 
determined by costs ő obtainiň the materialĽ as it makes up ̋or őőľ70% ő its cost. 
One ő the main directions chosen by various countries is to use biőuel universallyĽ 
as they allow achieviň set social ̌oals such as environmental protection or 
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increasiň eneřetic sa̋ety ̋or instance. These ̌oals mǐht be achieved by 
introduciň ̋iscalľadministrative rěulations in the biőuel market. Commonly 
accepted and used tool is the requirement ő mixiň biőuels with mineral ̋uelsĽ 
which is aimed at ̌uaranteeiň market ̋or biőuels. There̋oreĽ increasiň the 
biőuel production has become one ő the most important ̋actors causiň the 
increase ő ̌lobal production and trade ő ǎricultural resources (cerealsĽ oilseeds 
and plant oils). Althoǔh this contributed to increasiň ̋armers’ incomeĽ hǐher 
demand also led to increases in ̋ood prices and had něative impact on ̋ood 
securityĽ especially amoň people with low income in the developiň countries. 
Tendencies to limit the support ̋ or biőuel (produced with 1st ̌ eneration ǎricultural 
products) productionĽ ̋or the purpose ő increasiň the use ő biőuels ő ̋urther 
̌enerations made out ő  nonľalimentary mineralsĽ are seen on ̌lobal scale. The 
stillľincreasiň competition ̋or ǎricultural raw materials between alimentary and 
biőuel sectors can be expected to maintain hǐh level ő the prices on the market 
[β].   

Summary 
Since the end ő β0th centuryĽ innovation processes happeniň in the area ő 
ǎriculture can be clearly noticed. These processes lead towards introduciň more 
and more intensive production technolǒies such as: cultivatiň new types ő plants 
and breediň more e̋̋icient livestock. This wayĽ a satis̋actory level ő production 
has been achievedĽ nonetheless briňiň some doubts about sa̋ety ő the direct 
consumers. The le̋tovers ő the pesticides and ̋ertilizers became a threat ̋or 
people’s health. MoreoverĽ such intensive ̋arm production is harm̋ul ̋or the 
surroundiň environment.  

In the ̋ield ő process innovationsĽ the technolǒies usiň żM (żenetically 
Modi̋ied) plants are the source ő intensive emotions. Their production is required 
by the current circumstancesĽ as hǔe demand ̋or soy meal on the market and the 
demand ̋or biőuel cannot be supplied by existiň technolǒies. On the other handĽ 
a sǐni̋icant part ő consumers has a multitude ő doubts about the żMO 
technolǒies. Relatively short period ő their productionĽ as well as lack ő deep 
researchĽ disallow unequivocal claims on their harmlessness ̋or consumers. The 
̋act thatĽ ̋or a sǐni̋icant ̌roup ő ̋armersĽ cultivatiň the żM plants is the only 
option ̌uaranteeiň them sű̋icient income to earn their liviňĽ should also be 
considered. There̋oreĽ in the nearest ̋utureĽ people will seemiňly be ̋orced to use 
this kind ő innovation in ǎriculture.  
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the United Nations. źconomic and Social Development Department (β00ř) 
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Ő/01/β017  

[1ő] Zalewski W.: PiS zmiękcza stanowisko ws. wykorzystania pasz żMO. 
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