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Abstract  
 
The planetary boundaries show the negative impacts humankind has on the environment 
today. Through the concept of planetary boundaries it is possible to understand when a system 
will reach its limit by calculating the resilience of the system. One of the largest negative 
impacts come from mass production of food which has mainly affected the cycle of nitrogen 
and phosphorus, but also other aspects like land use and biodiversity loss (Rockström et. al, 
2009). A method aiming at decreasing the negative environmental impacts from food 
production is organic food production (Swedish Board of Agriculture, 2016a). However, the 
method is being criticised by professors who doubt its qualities (Kirchmann et. al., 2014).  
 
The purpose of this report is to present the environmental impacts that conventional and 
organic food production in Sweden have. The analysis has been based on the commodities 
wheat, milk and beef. Facts about the two different production processes have also been 
presented. This report is a review where the results have been gathered from already existing 
life cycle analyses. The environmental impacts studied are energy use, greenhouse gas 
emissions, land use, pesticide use and eutrophication potential. 
 
In general, the idea behind organic farming is to proceed a more natural way of producing 
food. Farm animals’ natural behaviour should therefore be benefitted and no pesticides or 
synthetic fertilisers are used (Nilsson, 2006). This leads to lower yields from the fields and all 
of the three commodities need bigger land use in organic farming than in conventional. All of 
the three commodities have a bigger eutrophication potential, except for one beef farm where 
the impact is the same as conventional. Greenhouse gas emissions from milk and beef 
production are similar to conventional, while in wheat production the impact is lower. The 
impacts energy use and pesticide use are lower for all of the three commodities (Cederberg 
and Darelius, 2000; Cederberg and Flysjö, 2004; Cederberg and Nilsson, 2004; Nilsson, 
2006). 
 
The conclusion from this report is that neither organic nor conventional food production has a 
smaller environmental impact than the other. It is important to stress this and to spread 
knowledge about this so we do not replace one bad alternative with another bad one. Instead a 
new sustainable method to produce food must be invented, perhaps combining conventional 
and organic food production. 
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Abstract in Swedish 
 
De planetära gränserna visar den negativa påverkan människan har på miljön idag. Genom 
konceptet “planetära gränser” går det att se när ett system kommer att nå sin gräns genom att 
beräkna systemets resiliens. En stor negativ miljöpåverkan är massproduktionen av mat, 
vilken mestadels har påverkat cykeln för kväve och fosfor, men även andra aspekter som 
markanvändning och minskad biodiversitet (Rockström et. al, 2009). En metod som strävar 
efter att minska den negativa miljöpåverkan från matproduktion är ekologisk matproduktion 
(Swedish Board of Agriculture, 2016a). Dock är metoden kritiserad av professorer som tvivlar 
på dess egenskaper (Kirchmann et. al., 2014). 
 
Syftet med den här rapporten är att presentera miljöpåverkan som konventionell respektive 
ekologisk mat producerad i Sverige har. Analysen har baserats på råvarorna vete, mjölk och 
biff. Den innehåller även fakta om de två olika produktionsprocesserna. Rapporten är en 
granskning av tidigare gjorda livscykelanalyser där resultatet har hämtats ifrån dem. De olika 
aspekter som har studerats är energianvändning, växthusgasutsläpp, markanvändning, 
användning av bekämpningsmedel samt potentiell övergödning. 
 
Tanken bakom ekologisk matproduktion är att det ska vara en mer naturlig produktion av mat. 
På bondgårdar ska boskapens naturliga levnadssätt gynnas och inga bekämpningsmedel eller 
syntetiska gödningsmedel får användas (Nilsson, 2006). Detta leder till lägre avkastning från 
åkrar och för samtliga av de tre råvarorna krävs det större markanvändning i ekologisk 
produktion än i konventionell. För råvarorna vete och mjölk innebär ekologisk produktion en 
större övergödningspotential, medan biff ger ungefär samma övergödning som i konventionell 
produktion. Växthusgasutsläpp från mjölk och biff i ekologisk produktion liknar den för 
konventionell, samtidigt som vetet i ekologisk produktion ger lägre växthusgasutsläpp jämfört 
med den konventionella. Påverkan för energianvändning och användning av 
bekämpningsmedel är lägre för samtliga tre varor i den ekologiska produktionen (Cederberg 
and Darelius, 2000; Cederberg and Flysjö, 2004; Cederberg and Nilsson, 2004; Nilsson, 
2006). 
 
Slutsatsen som dragits från den här rapporten visar att varken ekologisk eller konventionell 
matproduktion har en lägre miljöpåverkan än den andra. Det är viktigt att belysa detta och att 
sprida kunskap om ämnet för att undvika att ersätta en negativ produktionsmetod med en 
annan. Istället behöver en mer hållbar produktionsmetod för mat utvecklas, kanske kan man 
kombinera ekologisk och konventionell produktion för att få ut det bästa av de båda. 
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Background 

Environmental issues 
In the last two centuries environmental problems have arisen as a consequence of human 
behaviour. Since the industrial revolution humankind have tried to enhance its living 
standards with innovations like large-scale manufacturing and new transport systems. This 
has in many ways improved the living standards, however it has also had a great negative 
impact on the nature. Due to e. g. an immense use of fossil fuels, land use and pollution the 
planet is threatened by biodiversity loss, climate change and ocean acidification. To be able to 
decrease these consequences alongside maintaining a sustainable lifestyle humankind has to 
alternate factors like production and transport (Rockström et. al., 2009). 
 
In an attempt to calculate the severity of the environmental issues planetary boundaries have 
been defined, which divides the issues into categories, such as biodiversity loss and global 
freshwater use. The boundaries are supposed to illustrate how far gone the natural systems are 
in comparison to a critical limit, set to where the environmental issues have come to a point 
where they can no longer be readjusted to their regular state. The limits are calculated in a 
way that determines the resilience of the issues. In conclusion the planetary boundaries 
display the bounce-back ability of ecosystems in nature, to make humankind realise that the 
amount of impact the ecosystems can take is restricted (Rockström et. al., 2009). A display of 
the planetary boundaries can be viewed in figure 1.  
 

 
 
Figure 1. This figure shows the planetary boundaries from the report made by Rockström et. al. (2009). The 
circular diagram displays the different environmental systems that are damaged and how severe the damaging is 
at the moment. 
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Food production 
A component which contributes greatly to a negative environmental impact is food production 
systems. For the last century the human population on Earth has increased dramatically which 
has led to an immense growth in food production. To be able to manufacture the amount of 
food needed the production systems have had to become more effective and generate a larger 
output to satisfy the demand. Some solutions to this have been to use synthetic fertilisers and 
pesticides. However, these solutions have resulted in the crossing of some planetary 
boundaries which makes them unsustainable solutions in the future. In Sweden, food 
production accounts extensively to the total environmental impact (Godfray et. al., 2010). It 
contributes to about 50 % of the eutrophication, 28 % of the greenhouse gas emissions and  
20 % of the energy consumption (Nilsson 2006). It has been stated that the demand of food 
will continue to increase for at least another 40 years due to continuous population growth. To 
be able to enlarge the production with more sustainable methods, farmers and producers need 
to adapt to new techniques (Godfray et. al., 2010).  
 
Food production in Sweden has also become more industrialised and effective over the last 
decades. The amount of food produced has increased while the numbers of farms have 
decreased. Since the 1930s the number of Swedish companies involved in agriculture has 
decreased by 83 % (Swedish Board of Agriculture, 2012). The reason behind this 
considerable change is both modern mechanisation as well as new revolutionary ways of 
manufacturing synthetic pesticides and fertilisers (Rabbinge, 2007).  
 
According to the report on planetary boundaries there are three systems that have already 
exceeded their critical limit. These impacts are climate change, biodiversity loss and the cycle 
of nitrogen and phosphorus. In fact, the cycle of nitrogen and phosphorus as well as the 
system of biodiversity loss are far from the safe operating space, which primarily is because 
of today’s agriculture (Rockström et. al., 2009). 
 

Organic food production 

A method aiming at a more sustainable food production system is organic farming. The 
general idea behind organic farming, also called eco-farming, is for agriculture to be as 
natural as possible with the purpose to minimise the human impact on the environment. The 
method consists of not using synthetic pesticides and fertilisers, which leads to a lower yield 
and therefore more farmland is needed in organic farming. Instead, organic farming uses 
natural fertilisers such as manure and crops that absorb nutrients and later on enrichen the soil 
while the crops decompose (Nilsson, 2006). Another important aspect is how the animals at 
the farms are being treated. The animals should be able to live as similar to their natural 
behaviour as possible, being free-range and not caged or tied up. The fodder given to the 
animals have to be organic and most of it must be produced on the farm itself (Swedish Board 
of Agriculture, 2016a).  
 
As organic food production has grown bigger in Sweden (Fagerberg and Hygstedt, 2014) a 
debate about the efficiency of organic farming has arisen. Scientists are questioning how 
environmental-friendly the eco-production really is and are being sceptical about its qualities. 
The professors Kirchmann, Bergström, Kätterer and Andersson (2014) from the Swedish 
University of Agricultural Sciences (SLU) claim that it is naive to believe that organic 
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farming can be the solution to the negative impact from today’s mass production of food. 
They have written a book about the matter called “Den ekologiska drömmen”, which 
translates to “The Organic Dream”, where they discuss myths and truths about organic 
farming. 

Environmental issues in farming 
There are several problems with today’s agriculture and some of the most severe are nitrogen 
leaching, ammonia emissions, nitrous oxide emissions, phosphorus losses and biodiversity 
losses. These issues have been subject to a meta-analysis report made by Tuomisto et. al. 
(2012) concerning agriculture in Europe, to compare conventional agriculture to organic 
agriculture. In the report by Tuomisto, consideration was also given to land use and energy 
use in the different types of agriculture. Comparisons were made both per unit of area and per 
unit of product for all aspects, since organic farming often needs more land area than 
conventional. Because of the difference in land use the results can vary per unit of area and 
the difference in yield between conventional and organic farming may also generate varied 
results per unit of product. 
 
All of the problems discussed in the report by Tuomisto lead to different outcomes and relates 
to the planetary boundaries. Nitrogen leaching contributes to eutrophication, ammonia 
emissions as well as nitrous oxide emissions and therefore has an impact on the planetary 
boundaries nitrogen cycle, ocean acidification and climate crisis. Phosphorus losses also 
contribute to eutrophication and have an impact on phosphorus cycle and ocean acidification. 
Biodiversity loss is one planetary boundary and is the most severe and exceeded one 
(Rockström et. al, 2009). The following topics explain what aspects of agriculture can have an 
impact on the environment in a negative way. 
 

Fertilisers and pesticides 

To gain a higher yield from the farms pesticides and nutrients are often added. Pesticides are 
only used in small doses or not at all in organic farming while the usage in conventional 
farming is common (Swedish Board of Agriculture, 2014a). Fertilisers, however, are used 
both in organic and conventional agriculture, with the difference that fertilisers used in 
conventional farming are synthetic (i.e. mineral) and the ones used in organic farming are 
organically-produced, such as manure. Nitrogen and phosphorus are the most important 
nutrients, where the usage of nitrogen is clearly excessive (Swedish Board of Agriculture, 
2016b).  
 

Nitrogen 
Nitrogen is an important nutrient in agriculture and is therefore often added to the soil, both 
via mineral fertilisers and via organic manure. When there is too much nitrogen available for 
the plants in combination with rain, the nitrogen is transported to nearby watercourses or to 
the groundwater. These leakages cause eutrophication, contamination of groundwater and also 
greenhouse gas emissions. Depending on the conditions of the soil, weather, crop rotation and 
the amount of nitrogen used, the level of nitrogen leakages differs (Tuomisto, 2012). In 2011 
there was a total leakage of 116 700 tonnes of nitrogen into the Swedish oceans where 42 % 
originated from agriculture (Swedish Board of Agriculture, 2016b).  



 
4 

 
Nitrous oxide (N2O), which consists of nitrogen and oxygen, originates from manure and 
synthetic fertilisers as well as crops that fixate nitrogen. These substances descend into the 
soil where the nitrous oxide can be produced both aerobically and anaerobically (Tuomisto, 
2012). Nitrous oxide is a greenhouse gas which causes radiative forcing around 300 times 
more than carbon dioxide (IPCC, 2013) on a 100-year time frame.  
 
Ammonia (NH3), which consists of nitrogen and hydrogen, is produced from urine and 
manure from farm animals. Ammonia is the most acidifying substance that comes from 
agriculture. Leached ammonia originates mostly from manure stores, animal housings and 
when manure is spread onto the land for fertilising (Tuomisto, 2012). The acidification has an 
impact on nearby water areas, soil, biological organisms and can cause fish mortality and 
forest decline (Tuomisto, 2012). 
 

Phosphorus 
Similar to nitrogen losses, agriculture contributes to phosphorus losses that lead to 
eutrophication of nearby lakes and waterways. Even though soils often contain considerable 
amounts of phosphorus, only about one per cent is accessible to the crops and therefore 
phosphorus is added to the ground. Phosphate fertilisers are spread onto the soil and later on 
get recycled back to the ground from agricultural wastes, plant residues and sewage sludge 
(Ulén et. al., 2007). Phosphorus is a limited resource and if today’s accelerating usage 
continues the resources will end within 50-100 years (Cordell, Drangert and White, 2009). 
The run-off of phosphorus was during the same year 3 340 tonnes, where 42 % originated 
from agriculture (Swedish Board of Agriculture, 2016b). 
 

Pesticides 
Pesticides implicate both advantages and disadvantages. The advantages are that it brings 
higher yields from the farms, it gives safer harvests, more even quality on the harvests and 
lowers the production costs. The disadvantages, however, are that pesticides can contaminate 
the groundwater, small amounts can still remain in the food, the health of the farmers and the 
ones handling the pesticides can be affected and pesticides can also affect the biodiversity 
(Swedish Board of Agriculture, 2014a). 
 

Consequences of agriculture 

There are several problematic consequences from agriculture: besides adding chemical 
substances to the fields to generate growth, there are other aspects that affect the environment 
in a negative way. By the usage of machinery running on fossil fuels, cultivation of soil and 
water drainage the natural land is exploited. These aspects affect biodiversity in a negative 
way and generate greenhouse gas emissions such as carbon dioxide. The topics below will 
describe some of the consequences to agriculture (Tuomisto 2012). 
 

Biodiversity 
Biodiversity has decreased in the agricultural landscape because of the modern conventional 
agriculture. These areas used to be heterogeneous and are now homogenous and intensively 
cultivated, which is one great reason for the biodiversity loss (Bengtsson et. al., 2005).  
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Climate change 
Through agricultural processes emissions are released to the atmosphere. Most of them are 
greenhouse gas emissions like nitrous oxide from fertilisers and carbon dioxide from fossil 
fuels. Other sources of greenhouse gases are carbon dioxide from soil cultivation and methane 
from ruminant farm animals, like cows. Most of the carbon dioxide comes from the soil that is 
released as the farmland is cultivated. In addition, carbon dioxide comes from heating the 
facilities (Swedish Board of Agriculture, 2016c). The emissions have a direct negative impact 
on the environment and are one of the most severe challenges when it comes to sustainable 
development (Rockström et. al., 2009). 
 

Ecosystem degradation 
Establishing farmland often requires many changes to be done in the natural surroundings of 
the area. First the land must be drained of water if there are any wetlands nearby, secondly 
clear the area of previous growth and trees and lastly cultivate the soil to make it fertile. 
Draining wetlands is a technique commonly used in farming and has resulted in a loss of a 
large amount of wetland in Sweden. This leads to a reduction in biodiversity since many 
animals lose their natural habitats and are forced to leave the area or are unable to survive 
(Abenius, 2015). Furthermore clearing the area of vegetation and fertilising the soil lead to 
more negative impact of a natural habitat. However, agriculture in Sweden is decreasing and 
this draining of wetlands is not as common anymore, although the problems with drained 
wetlands still remain (SCB, Swedish Board of Agriculture, Naturvårdsverket and LRF, 2012). 
 

Rationale for the report  
Is it possible to overcome the negative aspects of food production through organic farming? 
In order to find out whether organic farming is a more qualitative way of producing food this 
report will focus on comparing its impact with those in conventional farming. The comparison 
will be made between three commonly consumed commodities in Sweden: wheat, milk and 
beef (Eidstedt and Wixe, 2015). Firstly the differences in production methods between 
organic and conventional will be studied and described for the commodities. To continue, 
specific data of the environmental impact from the production processes will be presented. In 
order to evaluate their environmental impact five aspects will be compared: greenhouse gas 
emissions, eutrophication potential, pesticides use, land use and energy use. The aim is to 
determine if organic farming is a more environmentally friendly production method and, if 
not, which aspects become better or worse with organic farming. 
 

Purpose 
The purpose of this project is to perform a literature review and present the positive and 
negative environmental aspects of both organically and conventionally produced food.  
 
Information about the production processes for the commodities will be collected to 
demonstrate the differences between organic and conventional production.  
 
In order to motivate the topic of research, the concept of planetary boundaries will be 
described and also referred to in the discussion. 



 
6 

Method  
Information about the production processes are collected from several sources, primarily the 
Swedish Board of Agriculture, the Swedish National Encyclopaedia and the Swedish 
organisation KRAV. Data concerning the environmental impacts have been gathered from 
already performed life-cycle assessments (LCA). The LCAs found are analysing the 
production processes of the investigation targets and include data for the chosen parameters. 
A review of several LCAs is also used to find general information about environmental 
problems in agriculture as well as general data from organic and conventional farming. We 
were especially looking at the differences between the conventional and organic production 
processes, to find out what sets them apart. 
 

Limitations  
Organic farming compared to conventional farming is a well-discussed subject, which can be 
viewed in many different perspectives. Therefore distinct limits have been drawn to make the 
focus area and purpose clear. This report has been limited to the production process of food in 
Sweden. Transportation to stores or packaging will not be included in the analysis since these 
aspects do not differ between organic and conventional production. The research is restricted 
to the commodities wheat, milk and beef since these products play a significant role in the 
Swedish staple food. This is a quantitative study with a focus on the environmental aspects 
eutrophication, pesticide use, land use, energy use and greenhouse gas emissions. We will 
therefore not look at the conditions for farmers or the cattle nor on economic aspects. 
 

LCA as a tool 
In order to examine a product from a life cycle point of view it is useful to do a life-cycle-
assessment (LCA), which is a method to quantify the impact a product has on the 
environment. The idea behind an LCA is to measure the impact from the beginning of a 
process until the very end. This method, also known as measuring “from cradle to grave”, 
include the steps ‘extraction of raw materials’, ‘production’, ‘distribution’, ‘usage’ and ‘waste 
management’. When looking into detail of these steps it is possible to calculate the total 
impact of a product. However, the calculations may be uncertain due to some difficulties in 
the LCA methodology (Ammenberg, 2004).  
 
To perform a correct LCA it is conditional that all data are available, but that is hardly always 
the case. It may be rather simple to measure the data that is close to the place of production, 
such as the amount of material used in a manufacturing process. On the contrary, when 
collecting data far from the place of production, e.g. from the origin of raw materials, it can 
be more difficult, e.g. if the manufacturers do not have clear data on the impact of the 
materials. Also it may be difficult to know if the data collected is correct or if it contains 
errors. In addition it is important to notice that one system or process that is studied might not 
be representative for a similar kind of systems or processes in general (Ammenberg, 2004).  
 
In this report a literature study will be performed on several LCAs where the only focus point 
is the production process. They are therefore not correct LCAs since they are not performed 
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“from cradle to grave”. Instead the process of production will be analysed and it is a scenario 
of “from cradle to farm gate”. The reason behind this is that the LCAs are comparing organic 
and conventional farming and after the “farm gate” there are no particular differences among 
them; a further investigation is therefore not necessary. In general it is common for LCAs that 
are covering agriculture to only focus on the production part, which has been observed after 
studying several LCAs about agriculture. 
 

LCA sources 
In this report four different LCAs have been studied in order to compare conventional and 
organic farming. One LCA is concerning organic versus conventional production of wheat 
and one is concerning organic versus conventional production of milk. Two LCAs are 
concerning beef, where one is a comparison between organic and conventional production 
and one analyses organic production of beef on a ranch farm. One or two analyses per product 
may seem as a small number which could imply a weak result, but after a broad research for 
more LCAs the four studied LCAs seems to be the leading analyses on the subject and many 
other LCAs refers to these four analyses. The LCAs are from the year 2001 to 2006 and may 
therefore seem like weaker sources prior to more recent sources. However, the recent sources 
that have been found are still referring to or are based on these earlier made LCAs. For 
example a report from 2011, made for the Swedish Institute for Food and Biotechnology 
(SIK), about the ecological footprint of organic agriculture (Cederberg et. al., 2011). 
Furthermore, since the investigation is limited to Swedish production the amount of available 
sources are restricted. 
 
The decision to only use four life-cycle assessments has therefore been thoroughly decided 
and seems like the best choice. Three of the LCAs used are made on the behalf of SIK. The 
fourth LCA, the one comparing organic and conventional beef production, is not made on 
their behalf, however it is performed by the same researcher, Christel Cederberg, as in two of 
the other LCAs. This gives all of the investigations a common denominator, which increases 
their consistency. 
 
Information concerning wheat has been gathered from a report made by Katarina Nilsson 
(2006) on the behalf of the SIK. This analysis is mainly based on an earlier made LCA by 
SIK, which makes the report by Nilsson a secondary source. The earlier made LCA was not 
found and therefore the report by Nilsson was used instead. Since the same institute has made 
both of the reports it seemed like a legitimate decision. However, the Nilsson report also 
contains other valuable information based on other sources. The study has been executed on 
one organic farm and one conventional farm, both located in the south-western part of 
Sweden, where 25 % of Sweden’s wheat production is grown. The main point with the LCA 
was to present the relation between the conventional and the organic farm by percentage and 
therefore not all absolute data is displayed in the report. The major differences between the 
conventional and organic production is that the conventional farm used synthetic fertilisers 
and pesticides, which the organic farm did not. 
 
For the examination of milk production one LCA has been used. This LCA however includes 
a study of 23 milk farms, where six of them are organic. Despite the fact that it is only one 
study it is very informative since it includes a broad range of data. It is stated in the LCA that 
the research is made in order to gain more data on the subject since the milk industry is 
lacking in knowledge when it comes to organic and conventional production. The researchers 
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also state that the results from the 23 milk farms show large variations and with better 
knowledge about the reasons behind the variations the environmental aspects at dairy farms 
can be improved. In addition it is noticeable that the conventional farms were divided into a 
larger and a medium production scale. This may be one of the reasons of variation in the final 
results. 
 
Concerning beef production two LCA reports have been examined. The reason for this is that 
one of the LCAs only addresses organic farming. In order to compare these results another 
LCA is added, which contains both organic farming as well as a comparison to a conventional 
farm. It is also worth noticing that the two organic farms differ from each other. The first one 
is a ranch farm with a large amount of animals, about 1 700 cows. The second one refers to a 
regular farm with much smaller production, of six cows. Because of the difference in 
production scale the impacts may vary. Furthermore, a ranch is a farm that does not offer as 
much indoor shelter as a regular farm. It is important to be aware of these differences when 
comparing the two LCAs, however it is interesting to use both of them for a broader range of 
data. Finally, both of the LCAs are executed by the same researcher, which may contribute to 
a more consistent result, since the performance probably is similar in both LCAs. 
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Results 
The three products that will be examined are linked together since where wheat is grown 
fodder for the cattle is also grown (Swensson, 2014). The cows produces milk and calves, 
which gives beef as well as the cows do later on (Cederberg and Flysjö, 2004). 
 

Results from the report by Tuomisto et. al. 
The following numbers are taken from the report “Does organic farming reduce 
environmental impacts? – A Meta-Analysis of European research” by Tuomisto et. al. (2012), 
which was mentioned in the background section. The report shows the environmental impacts 
organic farming has in correlation to conventional farming. The statement “100 % of 
conventional farming” means that organic farming has the same impact as conventional. All 
numbers are calculated per functional unit except for nitrogen losses, where both per land area 
and functional unit have been calculated. 
 
Land use is in general 184 % of conventional farming.  
 
The energy use in cereal production is 88 % of conventional, in milk production it is 73 % of 
conventional and in beef production it is 75 %.   
 
The greenhouse gas emissions from cereal production is 110 % of conventional, in milk 
production it is 105 % of conventional and in beef production it is 90 % of conventional.  
 
The eutrophication potential from cereal production is 200 % of conventional farming 
(although the numbers vary from 90 % to 300 % of conventional), in milk production it is 90 
% of conventional and in beef production it is 250 % of conventional. The nitrogen losses 
from organic farms are in general 149 % per functional unit of conventional and 69 % per 
land area of conventional. 
 

The organic and conventional production processes 
In this part of the result general information as swell as data from the LCAs about the three 
different commodities and the two production ways will be presented.  
 

Wheat  

Wheat has been grown in Sweden for centuries and during the 16th century it made up less 
than one per cent of the total amount of harvested grain. Since then, the cultivation of wheat 
has increased immensely. From being a food product only for the rich to enjoy it has become 
a product found on everyone’s breakfast table. Wheat is today the most grown type of grain in 
Sweden and cereal consumes more than a third of the total agricultural area. This expansion 
was a consequence of three different causes: better tillage, new, stronger types of wheat 
hybrids and better standards of living (Hysing, Granström and Myrdal). 
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Organic and conventional farming 
To lower the usage of pesticides, which are commonly used in conventional farming, there are 
several methods that can be used and are recommended by the Swedish Board of Agriculture 
(Swedish Board of Agriculture, 2014b). There is a specific regulation called integrated plant 
protection, which concerns the usage of pesticides and how to prevent plant diseases. 
Integrated plant protection includes crop rotation, since different kinds of diseases thrive in 
different kinds of plants, and cultivating the soil to prevent plant diseases. If soil cultivation is 
not enough and the harvest still gets diseases the farmer can use pesticides as a last resort 
(Swedish Board of Agriculture, 2015a).  
 
In Swedish soils, nitrogen is what needs to be added in order to increase plant uptake and 
increase yield. Manufacturing nitrogen fertilisers consumes a large amount of energy 
(Swedish Board of Agriculture, 2014b). Every year the Swedish Board of Agriculture 
publishes recommendations for usage of nitrogen, phosphorus and potassium for specific 
crops at different rates of production. The intention is always to use as little amount of 
fertilisers as possible for a maximum yield (Swedish Board of Agriculture, 2016d). 
 
Organic wheat is grown without any synthetic pesticides or fertilisers. To get a high yield 
from their farms organic farmers have to find other ways to provide the soil with adequate 
nutrition. This requires more careful planning and more knowledge than in conventional 
farming. On an eco-farm it is even more important to have the right crop rotation; organic 
farmers grow different kinds of crops to keep the soil naturally fertile and to keep away weeds 
and diseases. For example (KRAV, 2015a): 
 

Year 1: barley 
Year 2: ley 
Year 3: winter wheat 
Year 4: peas 
Year 5: spring wheat 
Year 6: broad bean 

 
Legume ley, which consists of clover and grasses, is a very important crop in organic farming. 
It provides the soil with nutrition and is also the main source of food for farm animals. The 
grasses have long roots, which absorb nutrients, like phosphorus and potassium, from deeper 
soil layers and clover has the ability to fixate nitrogen from the air. When the ley later on has 
been ploughed, earthworms and different kinds of microorganisms start transforming the 
plants into organic soil. This increases the fertility of the soil and makes nutrients accessible 
to the wheat (KRAV, 2015a). 
 
Furthermore, ley is an important measure for reducing the amount of weeds in the crops. The 
weed is cut down when the ley is harvested which is very inhibitory for the weed. To work 
the soil with a harrow in advance is also essential in order to prevent weeds from growing. 
There are also several tools and methods the farmer can use while the wheat is growing. Pests 
like aphids and fungal disease can be avoided by good planning. As mentioned earlier the 
crop rotation is very important, but good access to nutrients is also essential. Furthermore, 
there are some biological harmless pesticides that the farmer can use to inhibit pests (KRAV, 
2015a). 
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Data from LCA  
The LCA performed on wheat production has calculated its results per one kg flour which is 
the functional unit presented in this report as well (Nilsson, 2006). For three of the studied 
aspects there are no absolute data presented since this was not available in the LCA. However 
the percentages for all aspects are displayed, which are the most relevant data when 
comparing the organic and conventional production methods. 
 
The study showed that the organic farm only produced 54 % of the conventional farm’s yield, 
which means that organic agriculture needs almost twice as much land, although earlier 
studies have shown that organic winter wheat can reach a yield of 70-90 % of conventional 
production. The main reason of a lower yield in organic farms is the lack of accessible 
nitrogen for the crops, which makes the crops grow further apart. On the other hand, this 
prevents diseases to spread in the harvest (Nilsson, 2006). 
 
The energy use in organic production is 63 % per functional unit of conventional produced 
flour. The greenhouse gas emissions are also less in organic production; they are 65 % per 
functional unit of the emissions from conventional agriculture. In conventional farming 
systems the major source of greenhouse gas emissions is from manufacturing fertilisers. The 
total greenhouse gas emissions from organic farms were calculated to 350 CO2 equivalents 
per functional unit and from conventional farms it was 540 CO2 equivalents per functional 
unit (Nilsson, 2006). 
 
Emissions contributing to eutrophication derive mainly from manure as nitrogen and 
phosphorus. These have different eutrophication impacts, where ammonia and nitrogen oxides 
are the worst, and are therefore converted into O2 equivalents to make it possible to calculate 
a total impact on the environment. The total emissions from organic farms were calculated to 
270 O2 equivalents per kg flour and from conventional farms the number was 50 O2 
equivalents per kg flour. This means that the eutrophication potential from organic farms is 
more than five times higher compared to conventional farms (Nilsson, 2006). The reason 
behind the higher eutrophication potential is not discussed in the LCA made by SIK (2006). 
However, in the LCA made by Tuomisto et. al. (2012) the reason is stated to be the lower 
yield from organic farms. The losses of nitrogen, nitrous oxide, ammonia and phosphorus are 
all lower per land area, but higher per unit of product (Tuomisto, 2012). 
 
 
Table 1. The table shows the different environmental impacts from conventionally and organically produced 
wheat. It also shows the difference in percentage, green colour implies that organic production is better and red 
colour implies that organic production is worse than conventional. For energy use, land use and conventional use 
of pesticides no absolute data were to be found, only difference in percentage. 

Table 1 Conventional 
(per kg flour) 

Organic 
(per kg flour) 

Difference in percentage 
(organic divided by conventional) 

Energy use No data available No data available 63 % 

Greenhouse gas 540 g CO2 equiv. 350 g CO2 equiv. 65 % 

Land use No data available No data available 185 % 

Pesticide use No data available 0.00 mg active substance - 

Eutrophication 50.0 O2 equiv. 270 O2 equiv. 540 % 
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Milk 

Milk production has been an essential part of Swedish agriculture as long as it has existed. It 
is also integrated into the Swedish culture, which is shown in e.g. a diet where milk and milk 
based products play a large role (Lannhard Öberg and Lukkarinen, 2012). The amount of 
cows involved in milk production have decreased dramatically since the 1950’s when there 
were about 1.2 million cows in Sweden (Hambraeus and Fondén, a). From 2002 until 2011, 
for example, the amount of cows decreased by 17 % to 350 000 cows. The amount of milk 
consumed in Sweden has decreased by 14 % during the same time span. In the meantime the 
efficiency in production has increased rapidly, which means that despite a decrease in number 
of cows the output has managed to increase per cow with 5 % the last ten years (Lannhard 
Öberg and Lukkarinen, 2012).  
 

Organic and conventional production 
The processing of milk is similar for conventional and organic farming. The cows are milked 
twice a day by a machine or by a milking robot. The milk is then directly sent to a dairy 
factory where the milk is quality tested and further processed. The vitamins A and D are 
added into the final product, however in eco-milk only vitamin D is added (Hambraeus and 
Fondén, b).  
 
The type of fodder in conventional farming can vary. In general the cows are fed hay and 
pasture from fields, as well as concentrated fodder (Swensson, 2014). In addition to this they 
are fed protein concentrates from soybeans that are usually grown in southern areas of the 
planet, such as South America. Cows fed with fodder with a high protein level generate a 
larger amount of milk (KRAV, 2015b). 
 
The organic milk production differs from conventional production in several ways. One of the 
most crucial ones is the fodder, which has to be produced organically. In addition at least 60 
% of the fodder has to come from the farmer’s own organic fields. The cows are fed pasture 
and hay, like conventionally farmed cows. Organically bred cows also get to eat more forage 
that they feed mostly from the fields themselves. The forage is the eco-farmed cow’s basic 
protein source while they can also be fed soybeans. These beans must however be produced 
according to organic standards. The amounts of protein the cows are given are not the same as 
for conventionally farmed cows. In comparison an organic cow may produce 8 000 litres of 
milk throughout a year while a conventional cow may produce 10 000 litres. Conversely, a 
too protein-rich diet can be harmful for the cows and lead to negative health issues (Swedish 
Board of Agriculture, 2016e).  
 
When it comes to exercise the cows in organic farms are allowed to spend more time outside, 
even during the fall season, which is not a standard in conventional farming. During the 
summertime the cows must be outside at least twelve hours a day. Inside the farm they are 
able to walk around or lay down on mattresses or hay. Furthermore, neither organically nor 
conventionally farmed cows are allowed to be treated with medicines, e.g. antibiotics, on a 
routine to avoid diseases in Sweden. If a cow is medically treated its milk will need twice as 
long a recovery time as in conventional farming before it is acceptable for it to be sold. 
Another aspect that differs between conventional and organically farmed cows are treatment 
of calving. In their natural habitat, cows calve by themselves and that is why cows on organic 
farms must have the ability to calve secluded (Swedish Board of Agriculture, 2016f). The calf 
then gets to stay with its mother for the first 24 hours and gets to drink cow milk up until it is 
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twelve weeks old. In conventional farming the calf only gets to stay for one hour with its 
mother and is subsequently fed with milk powder (KRAV, 2015b). 
 

Data from LCA 
The research is based on 17 conventional farms and six organic farms. Nine of the 
conventional farms have a high production rate while eight of them had a medium rate of 
production (Cederberg and Flysjö, 2004). In table 2 the data of the conventional farms, high 
and medium rate, reflect an average between them. However, this description of the results 
will take in consideration the separate values as well.  
 
The functional unit for the LCA is one kg of energy corrected milk at the farm gate. Energy 
corrected milk refers to milk with a regulated nutrient value of protein and fat for the data to 
be comparable (Cederberg and Flysjö, 2004). When comparing the conventional production 
with the organic production there are two main differences between the two. Firstly, the land 
use is a much larger in organic production than conventional production. The conventional 
farms with high and medium production rate used 1.54 and 1.92 m2-year per functional unit, 
respectively. The difference between them is marginal compared to the organic farms that 
used 2.93 m2-year per functional unit. With respect to the mean value of them the organic 
farms used 69 % more land (Cederberg and Flysjö, 2004). Secondly, the amount of pesticides 
used in conventional farming is much higher than in organic farming. The pesticides in 
organic farming mainly come from conventional ingredients in the feedstuff bought from 
outside the farm since no synthetic pesticides are used on the farmland. In total the organic 
farms use 90 % less pesticides than the conventional farms, with 7.8 mg respectively 76.2 mg 
active substances per functional unit. The conventional farms, high and medium production 
rate, are not significantly different with a usage of 81.1 mg respectively 71.3 mg active 
substance per functional (Cederberg and Flysjö, 2004). 
 
When it comes to energy use and greenhouse gas emissions the difference between the two 
farming methods is insignificant. The amount energy used in the organic farms is 21 % less 
than the energy used in the conventional farms, where the energy used in high and medium 
production rate are nearly equivalent (Cederberg and Flysjö, 2004).  
 
 
Table 2. The table shows the different environmental impacts from conventionally and organically produced 
milk. It also shows the difference in percentage where green colour implies that organic production is better, 
yellow implies that organic and conventional production have a similar impact and red colour implies that 
organic production is worse than conventional. 

Table 2 Conventional  
(per functional 

unit) 

Organic  
(per functional unit) 

Difference in percentage 
(organic divided by 

conventional) 

Energy use 2.66 MJ 2.10 MJ 79% 

Greenhouse gas emissions 967 CO2 eq 938 CO2 eq 97% 

Land use 1.73 m2 year 2.93 m2 year 169% 

Pesticide use 76.2 mg active 
substance 

7.80 mg active 
substance 

10% 

Eutrophication potential 180.1 O2 eq 230.4 O2 eq 128% 
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Beef 

Meat production was for a long time a strategy to convert and store the summer production 
into something that could last the whole year in Sweden, even during the winter months. 
Another reason is because a large part of Sweden’s land areas are best suited for producing 
feedstuffs for animals (Lärn-Nilsson). Since 1980 the meat production of cattle in Sweden has 
stayed approximately the same, around 150 000 tonnes carcass per year (Lannhard Öberg, 
2016). The production of organic beef has expanded over the last years, from 9.4 % of the 
total weight in 2009 to 14.6 % of the total weight in 2013 (Svensson, 2014). However, the 
import of beef has increased and the Swedes eat more beef today than ever before (Lannhard 
Öberg, 2016).  
 

Organic and conventional production 
Organic beef comes from organically bred cattle that has had a life as similar to its natural 
behaviour as possible and have been fed with feedstuffs they were built for to eat. As 
mentioned in the text about organic milk, cattle on eco-farms only eat organically produced 
fodder and most of this fodder is produced on the farm. At least 60% of what the cows are 
given must be forage. However, it is allowed to feed them minerals and vitamins that are not 
organically produced. When it comes to reproduction, it is prescribed that the animals should 
do it naturally or by insemination, while hormone treatments are only allowed in certain 
medical cases (Swedish Board of Agriculture, 2016f). Conventionally farmed cows are 
reproduced with similar guidelines, however hormones may be used for synchronising heat, 
stimulate ovulation etc. (Swedish Board of Agriculture, 2011). The same rules that apply for 
organic dairy cows about calving apply to beef breeds as well. In addition the prohibition of 
using medical preparations on a routine to prevent diseases is the same for both organic and 
conventional cattle (Swedish Board of Agriculture, 2016f). 
 
Both conventional and organic cattle should be allowed to be outside for some time during the 
summer months. In Southern Sweden the minimum time for summer pasture is 120 days, in 
Central Sweden it is 90 days and in Northern Sweden it is 60 days (Swedish Board of 
Agriculture, 2015b). These rules apply both for organic and conventional farming. On organic 
farms however, the cattle must be let outside some time of the day for at least two months 
either before or after the long summer pasture (Danielsson, 2016). The stock rate on the 
pastureland is restricted to prevent overgrazing and soil compaction. There are additional 
restrictions on how much fertiliser the farmers are allowed to use on pasture. The maximum 
usage is 170 kg nitrogen and 22 kg phosphorus per hectare and year (Swedish Board of 
Agriculture, 2016f). Furthermore there is a difference between the cows resting facilities 
inside the farm. On an organic farm there must be plenty of straw on the floor and it must be 
tidy. On conventional farms slatted floors are usually used, the manure then falls down 
beneath the slatted floor and it is easy to clean. Slatted floor is not allowed on organic farms 
because it is not comfortable for the cattle and it makes it harder for the cows to lie down and 
to get up (KRAV, 2015c). 
 

Data from LCA 
The two organic beef farms that are researched are different in size. The ranch of 1 700 
animals is a much larger production than the small organic farm of six animals. The size 
difference can be a reason for a variation in data. In the large scale production the farm holds 
a large area of pastureland and not many facilities. The functional unit used is one kg bone-



 
15 

free meat and the calculations are limited to the farm gate. On the conventional farm the beef 
is a by-product of milk production, while on both of the organic farms the beef is the main 
product (Cederberg and Darelius, 2000). 
 
The energy usage was highest on the conventional farm, 40 MJ per functional unit (Cederberg 
and Darelius, 2000). On the regular organic farm the usage was 24 MJ per functional unit 
(Cederberg and Darelius, 2000) and on the organic ranch farm it was only 8.2 MJ per 
functional unit (Cederberg and Nilsson, 2004). The reason behind this is mainly that the 
animals on the conventional farm spend more time indoors which creates a bigger need of 
heating the facilities, which is very energy-consuming (Cederberg and Darelius, 2000). This 
is also the reason why the regular organic farm has a higher consumption of energy than the 
ranch farm, since the cattle on the ranch farm spends more time outdoors.  
 
The greenhouse gas emissions from the three farms are quite similar, although the organic 
farms generate more emissions. On the conventional farm the greenhouse gas emissions are 
17 kg CO2 equivalents per functional unit, on the regular organic farm the amount is 20 kg 
CO2 equivalents per functional unit (Cederberg and Darelius, 2000) and on the organic ranch 
farm it is 22 000 g CO2 equivalents per unit of product (Cederberg and Nilsson, 2004). One 
big reason to a lower rate of emissions from the conventional farm is that the calves are a by-
product from dairy cows and the calves get fed with milk powder instead of milk from their 
mother. On the organic farms the calves are the main product and they get nursed by their 
mothers during their first time. Therefore the greenhouse gas emissions from the calf’s mother 
have to be included in the calculations in the organic meat production (Cederberg and 
Darelius, 2000). 
 
Both of the organic farms need bigger land area than the conventional, the regular organic 
farm needs 69 m2 per functional unit and year (Cederberg and Darelius, 2000), the organic 
ranch farm needs 154 m2 per functional unit and year (Cederberg and Nilsson, 2004) and the 
conventional farm only 31 m2 per functional unit and year. On the organic farms the cattle 
have bigger areas of pastureland and the production of organic fodder needs bigger land areas 
than conventional fodder which is why the land use is much higher for organic meat 
production (Cederberg and Darelius, 2000). 
 
On organic farms no pesticides are used which means that no active substances reached the 
environment (Cederberg and Nilsson, 2004; Cederberg and Darelius, 2000). On the 
conventional farm, pesticides were used to produce the fodder. The amount used was 2.2 g 
active substances per unit of meat product (Cederberg and Darelius, 2000). 
 
The eutrophication potential calculated in O2 equivalents is from the conventional farm 3 400 
O2 equivalents per unit of product, from the regular organic farm it is 7 300 O2 equivalents 
per unit of product (Cederberg and Darelius, 2000) and from the organic ranch farm it is 3 
410 O2 equivalents per unit of product (Cederberg and Nilsson, 2004). The organic farms’ 
land use are much bigger than the conventional, which means that the substances are spread 
over a bigger area (Cederberg and Darelius, 2000). 
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Table 3. The table shows the different environmental impacts from conventionally and organically produced 
beef. It also shows the difference in percentage where green colour implies that organic production is better, 
yellow implies that organic and conventional production have a similar impact and red colour implies that 
organic production is worse than conventional. 

Table 3 Conventional 
(per functional 

unit) 

Organic ranch 
(per functional 

unit) 

Organic 
regular 

(per functional 
unit) 

Difference in 
percentage 

(organic ranch 
divided by 

conventional) 

Difference in 
percentage 

(organic regular 
divided by 

conventional) 

Energy use 40.0 MJ 8.20 MJ 24.0 MJ 21 % 60 % 

Greenhouse gas 
emissions 

17 000 g CO2 
equ. 

22 000 g 
CO2 equ. 

20 000 g 
CO2 equ. 

129 % 118 % 

Land use 31.0 
m2/FU/year 

154 
m2/FU/year 

69.0 
m2/FU/year 

497 % 223 % 

Pesticide use 2.20 g active 
substances 

0.00 g active 
substances 

0.00 g active 
substances 

- - 

Eutrophication 
potential 

3 400 O2 
equ. 

3 410 O2 equ 7 300 O2 equ 100 % 215 % 
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Discussion 
The results from the LCAs show similar results for all of the examined commodities, between 
conventional and organic production. When it comes to energy use and pesticides the organic 
method is better than the conventional method. The best aspect of organic farming is pesticide 
use since none, or only some, pesticides are used in the organic production. Moreover, land 
use and eutrophication are aspects where conventional production can be seen as a better 
alternative than organic production. The worst aspect of organic farming is eutrophication 
since the natural fertilisers carry out a larger nutrition-loss than synthetic fertilisers. 
Greenhouse gas emissions show similar results for both production ways.  
 
The eutrophication potential from organic wheat production is 540 % of conventional wheat, 
and is the aspect that differ the most between the two production systems. One main reason 
behind the higher eutrophication potential from organic farms than from conventional farms is 
the dissimilar land use. When calculating the nitrogen leakage per land area the results show 
that organic farming has a lower leakage than conventional farms. On the other hand, the 
nitrogen leakage per functional unit is lower from conventional farms, which is described in 
the report by Tuomisto. The reason behind this is that organic farming has a lower yield than 
conventional farming. Therefore the leakage and eutrophication potential per area is lower for 
organic farming while the leakage per product is much higher.  
 
Another important reason to the higher eutrophication potential could be that the nutrients in 
synthetic fertilisers are more effective than the nutrients in manure. Synthetic fertilisers are 
produced and designed to be as accessible for the plants as possible to maximise the yield 
while a natural fertiliser is not meant to increase a production rate. Therefore the plants in 
organic agriculture cannot absorb all the nutrients from the manure and an excessive amount 
of manure must be added to the soil to generate a greater outcome. This leads to nitrogen 
leaching from natural fertilisers to nearby waterways, which in the end causes eutrophication. 
If the plants absorb the nutrients in synthetic fertilisers better, a smaller amount of fertiliser is 
needed and the leakage of nitrogen to waterways will be less, which finally generates a lower 
eutrophication potential in conventional agriculture.  
 
Cattle on organic farms must feed organically farmed fodder in order for the final products to 
be organic. The beef on the organic ranch has the same eutrophication potential as the 
conventional beef farm, while the regular organic beef farm has a eutrophication potential of 
215 % of the conventional beef farm. Other environmental aspects in organic beef production, 
except for land use, are better than or similar to conventional beef. The energy use and 
greenhouse gas emissions in organic beef production show about 40% respectively 125% 
compared to the conventional farm (see table 3 for exact data). Similar results are shown in 
milk production, where organic dairy farms represent 128% of the eutrophication potential in 
conventional dairy farms and the land use in organic dairy farms are 169% of the 
conventional dairy farms. When it comes to energy use and greenhouse gas emissions the 
organic milk farms show a lower or a similar result to the conventional production with 79% 
respectively 97% in comparison. In conclusion, the aspects to be considered are land use and 
eutrophication potential where, just like in wheat production, the conventional production is 
superior. 
 
The reason to the higher eutrophication potential from organic beef and milk is much likely 
the organically produced fodder, which just like organic wheat is fertilised with manure. If the 
cows were to be fed with conventional fodder instead, the eutrophication potential would 
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decrease and organically bred cattle would be superior in all aspects, except for land use. On 
the contrary, if the cows were fed with conventional fodder other environmental impacts 
might increase instead. For wheat, the greenhouse gas emissions and energy use are higher for 
conventionally produced since manufacturing fertilisers is an energy consuming process, 
which uses fossil fuels. Therefore, if using conventionally produced fodder instead, 
greenhouse gas emissions and energy use might increase. 
 
As mentioned earlier, the land use in organic farming is more excessive than in conventional 
farming and this is because of the difference in yield. The conventional production of e. g. 
wheat is distinguished by a larger outcome of product while organic farming has a lower 
production rate. In order for organic farms to get the same yield as in conventional farming, 
organic farms must expand their production by utilising a larger land use. The increased land 
use can through land exploitation lead to a decrease in habitats and natural environments that 
could affect the biodiversity. Nevertheless, the organic farming method is more suitable for 
vegetation and animal life because of its variation in vegetation and exclusion of pesticides. 
Research made on this area show that the biodiversity of both animals and plants is higher in 
organic fields than conventional. It is difficult to know what is more beneficial for the 
environment, a smaller but more exploited land area or a bigger land area with a higher 
biodiversity. 
 
The aspect of biodiversity loss has not been treated in the research of conventional and 
organic farming in this report. However, as seen in the planetary boundaries, the system of 
biodiversity loss is the most negatively affected and therefore a weigh-in of this parameter is 
important to do. When comparing parameters of eutrophication and land use it may be 
problematic to see the benefits of organic farming however the conventional farming is still 
damaging. Conventional farming has a greater negative impact on the biodiversity since it 
depletes the soil more than organic farming, although conventional farming has generally a 
lower eutrophication potential. In order to draw a conclusion there must be an estimation of 
which of the impacted aspects are the most valuable one. Alongside that biodiversity loss is 
the most damaged boundary it must be noted that when a species goes extinct it will not 
revitalise. A species will not get a second chance after it has been defunct by humankind. An 
ocean or waterway, on the other hand, that has been exposed for eutrophication can be 
restored and therefore be salvaged from its fate.  
 
In the end, should the decision of an organic or a conventional production have to be through 
contemplating what damaged natural system is more important? The planetary boundaries 
have been set to demonstrate the negative impact on the environment and that all of the 
presented systems are suffering and are in need of reinforcement. It would therefore not be a 
good idea to reimburse one or two of the boundaries at the expense of the rest of them. 
Accordingly the choice is not certain when choosing which production way are more 
environmentally friendly since both organic and conventional production have a negative 
impact on the environment and the already exceeded planetary boundaries.  
 
Organic food production is supposed to be a natural way of producing food that should be 
beneficial to the environment, but instead it is shown to contribute negatively to the 
environment, similar to conventional production. How come “the natural way” is the 
production method chosen to reduce the environmental impact from food production? Instead 
of developing a more effective strategy than conventional farming the organic production 
goes back to a method that were left behind due to a low outcome rate. Even though the 



 
19 

general idea might be more environmentally friendly, the lower yield still generates a negative 
impact. 
 
Since both organic and conventional food production have a considerable impact on the 
environment it is not enough to choose one of these methods in order to decrease the 
damaging of natural systems. Actually, a new method for producing food might have to be 
invented. There are quite strict rules regarding organic food and for farmers to receive the 
organic branding even though, as proven in this report, organic food is not a better choice than 
conventional. One solution to the problem could be to apply both organic and conventional 
farming methods. Since organic wheat has such a great impact on eutrophication, which is 
probably due to the natural fertilisers, farmers should not be restricted to only use manure. 
Instead the farmers could use synthetic fertilisers since synthetic nutrients have shown to be 
more effective in conventional farming, according to this report. This would hopefully 
decrease the eutrophication potential while it still has a low usage of pesticides, which is 
better for the biodiversity. Furthermore the usage of synthetic fertilisers in organic agriculture 
might also increase the yield, which could decrease the land use.  
 
This report does not provide enough information to draw a specific conclusion about which 
production method that could be more environmentally friendly. Nevertheless, it gives a 
general statement on how organic and conventional production relate to each other. The 
sources used in this report are 10-15 years old and are still sources that several more modern 
reports are based on. This implies that more LCAs need to be performed in order to define 
how the differences in production methods are today. However, when comparing these 
Swedish LCAs with the meta-analysis made by Tuomistu in 2012, the results are quite 
similar. This implies that the LCAs used in this report still contain valuable and relevant 
information. With an increasing consumption of organic products it is important to keep 
examining the production process to understand whether the method really is more 
environmental friendly.  
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Conclusion 
Deciding whether organically or conventionally produced food is better for the environment is 
difficult since neither of the two production ways have a clear lower environmental impact. 
Organic food is generally better concerning energy use and pesticide use while conventional 
is better with land use and eutrophication potential. The conclusion from this report is that 
neither organic food production nor conventional is better and it is important to clarify this so 
that we do not replace one bad alternative with another bad one. We need to find a new 
sustainable system for producing food. By analysing the results from this report it appears that 
one possible idea could be to combine the two farming methods, for example by using some 
synthetic fertilisers in combination with organic farming to decrease its eutrophication 
potential. This should be further investigated. 
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