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Forbrugsbaseret samfundspåvirkning 

En case om dansk sojaforbrugs påvirkning af klima, miljø og sundhed i Argentina og 
Brasilien 
Denne kandidatafhandling undersøger hvordan forbrug i en del af verden påvirker klima, miljø og 

sundhed i en anden. Specifikt handler den om dansk forbrug af soja, hvordan det medfører en øget 

produktion af soja i Sydamerika, og hvordan dette er med til at ødelægge miljø og sundhed lokalt, 

mens udvidelse af produktionen er med til at fjerne regnskov og anden natur, som resulterer i 

øgede CO2 udledninger. Formålet er således at undersøge de konsekvenser vores forbrug har 

rundt omkring i verden. Endelig undersøges de forslag der er lagt frem for at mindske dansk soja-

forbrugs påvirkninger, samt vurdere hvorvidt disse forslag vil være i stand til dette.  

Afhandlingen omhandler kun dansk forbrug af soja og dets påvirkning i Argentina og Brasilien. 

Afhandlingen afgrænses således, på trods af at Danmark efterspørger en relativt lille del af den 

globale sojaproduktion, mens andre lande i EU samt Kina efterspørger betydeligt større mængder. 

Danmark er dog en vigtig spiller i EU og en af de største eksportører af svinekød i verden, hvortil 

sojaproteinet bliver efterspurgt. Samtidig omhandler afhandlingen kun Argentina og Brasilien, 

mens andre lande i Sydamerika samt Canada og USA også producerer soja, da disse to lande er de 

primære eksportører til Danmark. 

Undersøgelsen er baseret på en teori om forbrugsbaseret klimapåvirkning, som er blevet udviklet 

op igennem sen-90’erne, 00’erne og start-2010’erne som en reaktion på FN’s metode til udregning 

af drivhusgasudledninger (Mózner, 2012; Peters & Hertwich, 2008; Rothman, 1998; Schaeffer & 

de Sá, 1996; Subak, 1995). FN’s produktionsbaserede model er baseret på data over produktions-

udledninger inden for det enkelte lands grænser, og tager derfor ikke højde for, om et land produ-

cerer produkter til eksport eller importerer en stor andel af sine forbrugsgoder. Nogle forskere 

viser hvordan en stigende andel af de globale drivhusgasudledninger stammer fra produktionen 

af produkter, som senere bliver eksporteret til et andet land (Peters, Minx, Weber, & Edenhofer, 

2011). Andre forskere har studeret Storbritannien, hvor de viser at stigninger i de forbrugsbase-

rede emissioner har oversteget reduktionen af de produktionsbaserede emissioner (Barrett et al., 
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2013; Helm, Smale, & Phillips, 2007). Forskerne argumenterer derfor for, at den forbrugsbaserede 

metode bør indlemmes som et tillæg til FN’s metode for udregning af CO2-udledninger. 

Med udgangspunkt i en modificeret version af denne teori og litteraturen om sojaproduktion ud-

vikledes et case studium baseret på det socialkontruktionistiske paradigme, den abduktive tilgang 

samt en undersøgelse af sekundære kilder. Den sekundære data blev samlet via forskellige data-

baser under CBS’ bibliotek og kildesøgninger i Google Scholar, samt fra forskellige NGO’ers, bran-

cheorganisationers og regeringskabinetters hjemmesider. Numerisk data blev samlet fra forskel-

lige nationale statistikbureauer, såsom Danmarks Statistik, Eurostat og den argentinske land-

brugsundersøgelse. 

Disse forskellige data blev analyseret i en tematisk analyse vha. åben- og aksekodning samt en ind-

holdsanalyse, hvor koder fundet i litteraturen, såvel som koder fundet direkte i data, blev anvendt. 

Resultaterne blev efterfølgende diskuteret på baggrund af teorien med det mål at vurdere hvilken 

part der er ansvarlig for de påvirkninger sojaproduktionen har. 

På baggrund af analysen og diskussionen konkluderes det, at Danmark er ansvarlig for en relativt 

beskeden andel af de konsekvenser forbruget af soja har. Da den forbrugsbaserede metode tilskri-

ver påvirkninger til den endelige forbruger af det endelige produkt, og da Danmark nok er endelig 

forbruger af sojaproteinet, bliver størstedelen svinekødet, hvortil sojaen blev importeret, efterføl-

gende eksporteret til andre lande i EU samt til Japan og Kina. Bare 10 % af dansk svinekød bliver 

spist af danske forbrugere, mens de resterende 90 % bliver eksporteret. Det ændrer dog ikke ved, 

at danske forbrugere, politikere og producenter kan være med til at forbedre forholdene i den ar-

gentinske og brasilianske sojaproduktion, enten ved køb af certificeret bæredygtig soja, eller ved 

udvikling af alternative proteinkilder. 

Det konkluderes yderligere, at en certificering vil være i stand til at mindske påvirkninger til miljø 

og sundhed, men da efterspørgslen på land vil fortsætte vil en certificering af sojaproduktion ikke 

hjælpe til at mindske CO2-udledninger fra skovhugst og anden brug af land, hvorfor en udvikling 

af alternative proteinkilder er en mere fremtidsholdbar løsning. Det konkluderes, at certificering 

er en brugbar kortsigtet løsning, som kan mindske miljø- og sundhedspåvirkning indtil de alterna-

tive proteinkilder er færdigudviklede. 



Page 1 of 93 
 

Table of Contents 
1. Introduction ................................................................................................................................................................. 4 

1.1. Research Question .................................................................................................................................................... 5 

1.2. Purpose and relevancy of the study .................................................................................................................. 6 

1.3. Delimitation ................................................................................................................................................................ 6 

1.4. Target audience ......................................................................................................................................................... 7 

1.5. Structure of the thesis ............................................................................................................................................. 8 

2. Literature Review ...................................................................................................................................................... 9 

2.1. The consumption-based approach to emissions accounting ................................................................... 9 

2.1.1. Delimitation part 1 ........................................................................................................................................ 11 

2.2. Soybean production .............................................................................................................................................. 11 

2.2.1. Land concentration and land grabbing ................................................................................................. 12 

2.2.2. Environmental implications ...................................................................................................................... 13 

2.2.3. Food security and sovereignty ................................................................................................................. 14 

2.2.4. Labour conditions ......................................................................................................................................... 15 

2.2.5. Responsible Soy and Participatory processes .................................................................................... 15 

2.2.6. Soyization of society and regulatory processes ................................................................................. 16 

2.2.7. Delimitation part 2 ........................................................................................................................................ 17 

2.3. Studies directly on Denmark and soy ............................................................................................................ 18 

2.3.1. Delimitation – part 3 .................................................................................................................................... 19 

3. Methodology ............................................................................................................................................................. 21 

3.1. Research Approach ............................................................................................................................................... 21 

3.1.1. Purpose of the Study .................................................................................................................................... 21 

3.1.2. Philosophy of science ................................................................................................................................... 22 

3.1.3. Research Design ............................................................................................................................................. 23 

3.1.4. Research Strategy .......................................................................................................................................... 24 

3.2. Methods ..................................................................................................................................................................... 25 

3.2.1. Data sources .................................................................................................................................................... 25 

3.2.2. Data Collection ................................................................................................................................................ 26 



Page 2 of 93 
 

3.2.3. Data limitations .............................................................................................................................................. 26 

3.3. Analysis ...................................................................................................................................................................... 27 

3.3.1. Thematic analysis .......................................................................................................................................... 27 

3.3.2. Coding ................................................................................................................................................................ 27 

3.4. Reliability and validity ......................................................................................................................................... 28 

4. Theory .......................................................................................................................................................................... 30 

4.1. Consumption-based approach to emissions ............................................................................................... 30 

4.1.1. Theory modification ..................................................................................................................................... 32 

4.1.2. Theory application ........................................................................................................................................ 32 

5. Background ............................................................................................................................................................... 33 

5.1. Historical context ................................................................................................................................................... 33 

5.2. Export commodities .............................................................................................................................................. 33 

5.3. Soybean production and the commodity trade .......................................................................................... 34 

5.4. GMO ............................................................................................................................................................................. 36 

6. Analysis ........................................................................................................................................................................ 37 

6.1. Part One: Impacts from Soy Production ....................................................................................................... 37 

6.2. Agrochemical use ................................................................................................................................................... 37 

6.2.1. Weed Resistance and Soil Fertility ......................................................................................................... 38 

6.2.2. Nutrient balance ............................................................................................................................................ 40 

6.2.3. Human health .................................................................................................................................................. 40 

6.4. Land Use Change .................................................................................................................................................... 44 

6.4.1. Biodiversity and fresh water availability ............................................................................................. 46 

6.4.2. The climate connection ............................................................................................................................... 47 

6.5. Part Two: Danish Pork Industry ...................................................................................................................... 49 

6.6. Danish Soybean Consumption .......................................................................................................................... 49 

6.6.1. Pig production and exports of pork ....................................................................................................... 50 

6.6.2. Feed and CO2e emissions ........................................................................................................................... 51 

6.7. Part Three: Proposed solutions ........................................................................................................................ 52 

6.8. Certified Soy ............................................................................................................................................................. 52 

6.8.1. Round Table on Responsible Soy ............................................................................................................ 53 



Page 3 of 93 
 

6.8.2. ProTerra ............................................................................................................................................................ 54 

6.8.3. Failed Danish negotiations ........................................................................................................................ 55 

6.8.4. Expenditure for soybean certification ................................................................................................... 55 

6.7. Alternative protein ................................................................................................................................................ 55 

7. Discussion................................................................................................................................................................... 57 

7.1. Sub-question 1: What are the impacts from the soybean production in Argentina and Brazil in 
relation to monoculture and agrochemical use, and LUC?............................................................................. 57 

7.1.1. Agrochemical use .......................................................................................................................................... 57 

7.1.2. Land Use Change ............................................................................................................................................ 59 

7.1.3. Sub-conclusion ............................................................................................................................................... 60 

7.2. Sub-question 2: Why is Denmark (Danish farmers, politicians, and consumers) /not/ 
responsible for these impacts? ................................................................................................................................. 61 

7.2.1. Sub-conclusion ............................................................................................................................................... 62 

7.3. Sub-question 3: To what extent are Danish suggestions for change /not/ sufficient to meet 
these issues? ..................................................................................................................................................................... 63 

7.3.1. Responsible soy .............................................................................................................................................. 63 

7.3.2. Protein alternatives ...................................................................................................................................... 64 

7.3.3. Sub-conclusion ............................................................................................................................................... 65 

7.4. Research Question: What are the impacts from Danish soybean consumption in South 
America? ............................................................................................................................................................................ 66 

8. Conclusions ................................................................................................................................................................ 70 

8.1. Future research ...................................................................................................................................................... 72 

Bibliography................................................................................................................................................................... 74 

Appendices ........................................................................................................... Error! Bookmark not defined. 

 

  



Page 4 of 93 
 

1. Introduction 
In a time where climate change is on top of the global political agenda, determining impacts from 

consumption becomes a necessity to correctly assess responsibility and act accordingly (Larsen & 

Hertwich, 2009). With increasing wealth, consumption patterns are changing, as well at the way 

we affect our world. Where the Scandinavian countries were before agricultural societies, then be-

came industrial nations, today they are increasingly becoming a service economy, living off 

knowledge. This does not change the fact that we need food, just as we keep on buying industrial 

good, like televisions, computers, cars and other consumer goods. The production of those goods, 

however, is shifting overseas, and the impacts from this production are no longer felt directly in 

our society (Peters, Minx, Weber, & Edenhofer, 2011). 

The global community created the Kyoto Protocol by which to limit greenhouse gas1 emissions and 

hopefully stop global warming. In the Protocol, Annex II countries, which have set national emis-

sions reduction targets, follow a production-based approach to calculate their GHG emissions (UN-

FCCC, 2014). This approach attributes emissions to the country in which they are emitted. How-

ever, considering that production is shifting to the developing countries, such as the BRIC countries 

Brazil, Russia, India and China, the approach does not suitably match the challenge. The developing 

countries experience the effects directly; environmental degradation, impacts to human health, 

and some places they already feel the effects of climate change. They produce those goods, not for 

domestic consumption, but for export to the developed world. 

Scholars have considered this issue for two decades (Schaeffer & de Sá, 1996; Subak, 1995; Wyckoff 

& Roop, 1994), developing the consumption-based approach (J. Munksgaard & Pedersen, 2001; 

Rothman, 1998), which, as an addition to the current production-approach, should be able to meet 

this challenge (Helm, Smale, & Phillips, 2007; Peters, 2008; Davis & Caldeira, 2010; Mózner, 2012; 

Barrett et al., 2013). The authors argue that the difference between the production-based approach 

and the consumption-based approach is increasing, and in several countries, growing emissions 

                                                        
1 From this point on, the abbreviation GHG will be used 
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based on the consumption approach have overtaken the reductions made in the production-based 

emissions, for instance in the UK (Barrett et al., 2013; Helm et al., 2007).  

For this particular thesis, the aim is to assess the ways that consumption in one country may affect 

socioeconomic and environmental conditions in another, faraway country. Denmark has been cho-

sen as the consuming country for this case due to it being high on the OECD list of the world richest 

countries (OECD, 2013). Further, Denmark is known for setting a green agenda and pushing for 

higher CO2equivalent2 emission targets in the European Union, but also for our pork produce, 

which is exported around the world. 

For this case, I have chosen the world’s most important commodity crop today, the soybean3 (Fao-

stat, 2013a). During the last year, Danish soy imports have received great attention in the media, 

television as well as written media, arguing producing these soybeans may cause environmental 

degradation, deforestation and severe health effects in Argentina and Brazil, from where Denmark 

imports these soy products (Bennike, 2013; Kokkegård, 2013).  

1.1. Research Question 

The aim of this thesis is to assess the impacts from Danish soy consumption. This is done by stud-

ying soy production in Argentina and Brazil, Danish soy consumption, and the solutions posed in 

Denmark to meet this challenge. Hereby, the thesis seeks to answer the following research ques-

tion and sub-questions: 

What are the impacts in South America from Danish soybean consumption, and to what ex-

tent is Denmark responsible? 

1. What are the impacts from the soybean production in Argentina and Brazil in relation to 

monoculture and agrochemical use, and LUC? 

2. Why is Denmark (Danish farmers, politicians, and consumers) /not/ responsible for these 

impacts? 

3. To what extent are Danish suggestions for change /not/ sufficient to meet these issues? 

                                                        
2 From this point on, the abbreviation CO2e will be used 
3 From this point on, the term “soy” will be used as the general term. Soybean will only be used when specifically de-
scribing whole soybeans, soybean meal, etc. 
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1.2. Purpose and relevancy of the study 

The purpose of this study is to assess the way consumption patterns in one country causes severe 

impacts in another, faraway country. The impacts from Danish soy consumption have received 

increasing attention in Danish media and as a result from politicians and NGOs. Hereby, this the-

sis aims to help increase awareness among consumers, industry and politicians of the cause-ef-

fect relationships between consumption and impacts, and thus to push for changes to be made. 

As already mentioned, this topic was chosen because the attention to consumption patterns is in-

creasing, and thus this research study is a relevant addition to current literature and theory. The 

study adds to the theory of the consumption-based approach by assessing not just GHG emis-

sions, but environmental destruction and human health impact as well. Further, by studying the 

case of Danish soy consumption and the impact of LUC4, this study adds to the literature on the 

impacts of soy production. 

It is of high relevance to increase awareness of how consumption patterns in one country affect 

global warming, environmental conditions and human health, thus this investigation of cause-

and-effect relationships may help increase awareness among consumers, government bodies, 

and industry to the issues at hand. This way, this research may form a basis for increased con-

sumer- and political awareness and -action.  

1.3. Delimitation 

Considering that this is a single-case study of how consumption patterns in one country have im-

pacts in another, it is important to limit the scope of the study, both in regards to the consuming 

country, the commodity goods, and the affected countries. Denmark has been chosen as the con-

suming country and soybean meal as the commodity good. Even though Denmark is consuming a 

relatively small amount of soy compared to other countries within the EU, soybean feeds are the 

primary commodity import in Denmark, and pork exports, the production of which consumes the 

large majority of the feeds, account for the largest export commodity from Denmark. 

                                                        
4 From this point on, the abbreviation LUC will be used 
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Further, two affected countries have been chosen for this study, Argentina and Brazil. The large 

majority of Danish soy imports are produced in these two countries, why it was considered rele-

vant to study impacts in both countries. Further, the countries are not compared to one another, 

but the two countries balance each other as data from both countries contribute to the bigger pic-

ture. Health impacts could not be assessed without data on Argentina, which the majority of data 

on health issues address, while LUC and global warming could not be assessed without data from 

Brazil and the Amazon region, where the majority of deforestation in Latin America occurs. 

Hereby, this thesis will not address soy consumption in other countries, except where it will help 

highlight Danish consumption. Similarly, this thesis will not address soy production in other 

countries than Argentina and Brazil, except where it may highlight the bigger picture. This is par-

ticularly the case in the Literature Review, where literature address other countries, and in the 

Background chapter, where the overall picture will be described to create a better understanding 

for the case, why overall production and consumption will be addressed. 

Further, this study addresses only the case of the soy commodity, and primarily the soybean 

meal, since the soybean complex is the most important commodity complex worldwide, and it is 

the main export of both Argentina and Brazil. The soybean meal is of particular importance, since 

this is the soybean derivative that is primarily imported to Denmark to be used as feeds. Thus, 

other commodities and other soybean derivatives will be addressed only where it is of relevance 

to the particular point made and to highlight the bigger picture. 

Finally, this thesis applies the theory of the consumption-based approach as a lens to guide the 

study. This theory has been modified to better assess the impacts caused by Danish soy consump-

tion, but the nature of the theory stands, and thus the thesis objectively seeks to assess true re-

sponsibility for the impacts in line with the theory. 

1.4. Target audience 

The target audience for this thesis is, besides my supervisor and the censor, graduate students 

and the research community within the fields of sustainable consumption and consumer behav-

iour, who might use this piece of research as a basis for further research projects. 
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Further, the thesis may be of high relevance to consumer organisations, NGOs and other non-

profit organisations, as well as government and industry officials. These are the main stakehold-

ers in the sense that they can each influence demand and subsequent impacts, thus the findings 

may be of use in different ways to promote their work. 

1.5. Structure of the thesis 

This first chapter presented an introduction to the research field and research question, the rele-

vance of the study as its target audience. Further, the chapter has presented the delimitations to 

the study. Chapter 2 provides an extensive review of the literature on the theory of the consump-

tion-based approach and on soy production and impacts, so as to assess where new research may 

contribute to current knowledge. Then chapter 3 goes on to present the methodology for this the-

sis, including the research strategy, the research design, as well as the data collection and analy-

sis methods, ending with a discussion of the reliability and validity of the study. The following 

chapter (4) presents the theory of the consumption-based approach and describes how the the-

ory has been applied in the research process. Chapter 5 provides background information to bet-

ter understand the importance of soy commodities. Afterwards the sixth chapter present the 

analysis and the findings to each sub-question, while chapter 7 goes on to discuss the findings in 

relation to the theoretical framework and the existing literature. Finally, the last chapter (8) is 

the conclusion, which wraps up the study with some concluding remarks with particular rele-

vance to the stakeholders, and opens up for future research possibilities derived from this study 

with regards to impact assessment of consumption.  
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2. Literature Review 
This part of the thesis provides a review of the relevant scholarly literature and theoretical reflec-

tions in relation to the case of soy production. It is constructed based on Creswell’s five compo-

nents of the Literature Review (Creswell, 2009), of which this is the introduction. Then follows 

three topics. The first – the Independent variable - reviews the literature on consumption-based 

approaches to calculate GHG emissions, which is the main theory guiding this study. The second 

part – the Dependent variable - will be a review of the aspects of soy production that have been 

widely studied, in order to assess which field has not been studied to the same extent and where 

more insight could be gained. Further, this approach gives the reader more insight into the partic-

ular case. The last part will briefly describe the few studies that address both independent and 

dependent variables, the research literature closest to this particular study. Lastly, the review will 

conclude with a short summary to describe the aim of this thesis, and the research question and 

sub-questions will be stated as well. 

2.1. The consumption-based approach to emissions accounting 

The Kyoto Protocol was established as an agreement to reduce global GHG emissions to the atmos-

phere. It commits parties to set national emission reduction targets. The Protocol recognizes “that 

developed countries are principally responsible for the current high levels of GHG emissions in the 

atmosphere as a result of more than 150 years of industrial activity, [why] the Protocol places a 

heavier burden on developed nations under the principle of ‘common but differentiated responsi-

bilities’ (UNFCCC, 2014).” Still, the Kyoto Protocol rests on a production-based emissions account-

ing system according to the IPCC guidelines. These guidelines state, “National inventories include 

GHG emissions and removals taking place within national territory and offshore areas over which 

the country has jurisdiction (IPCC, 2006; Peters & Hertwich, 2008).” 

An important drawback to this system is that it neglects the issue of weak carbon-linkages, where 

countries that have not set national emission reduction targets produce goods traded to countries 

that have set targets. This issue can be met by taking a consumption-based approach to emissions 

calculations, which allocates emissions to the final consumer of the final product (Davis & Caldeira, 

2010; Peters, 2008). A historical background of the theory is made in chapter 4. 
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With the current trade patterns of increasing globalisation, production is shifting to developing 

countries like China, India, Brazil and Russia, in order to take advantage of lower production costs 

– especially labour. In a similar manner, GHG emissions are shifting to the developing world. Stud-

ies have found that 20-25% of global CO2e emissions stem from the production of goods for export, 

and the trend has been growing, averaging 3,4% per year between 1990 and 2008 (Davis & 

Caldeira, 2010; Davis, Peters, & Caldeira, 2011; Peters et al., 2011). Thus emissions embodied in 

trade are rapidly rising, increasing the gap between the production-based emissions and those 

caused by consumption. This is the case for most items such as clothes, computers, toys, construc-

tion materials and foodstuffs. This is clearly illustrated in figure 1.  

 

Specifically for this thesis, Denmark will be studied. Danish GHG emissions are estimated according 

to the IPCC guidelines as mentioned above, following a production-based assessment system. Ac-

cording to the Danish Centre for Environment and Energy, responsible for the national emissions 

inventory report, Danish emissions reached approx. 75 million tons5 CO2e by the baseline year 

1990, including land use, LUC and forestry within Danish borders. This figure had fallen to some 

55 MT by 2011, decreasing by 27.8 % (Nielsen et al., 2013). Denmark is a relevant case because of 

its large pork production, which is heavily dependent on imports of protein feeds from South 

America. 

The Danish think tank Concito has made a study of the Danish GHG emissions based on consump-

tion-based approach (Chrintz, 2010). The study found that Danish CO2e emissions were markedly 

                                                        
5 From this point on, the abbreviation MT will be used 

Figure 1: the largest interna-

tional fluxes of CO2e emis-

sions embodied in trade. Blue 

shows the largest exporters, 

while red shows the larges 

importers. Source: Davis & 

Caldeira, 2010 
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higher than the official figures, averaging approx. 19 tons of CO2e per capita in 2008, instead of the 

official 12-13 tons. Further, this study found that the classical key action area of electricity, heat 

and car fuel accounts for just 18% of the total GHG emissions, while the large majority of 82% 

account for the food (17%), goods and services (65%) we buy. These include the indirect consump-

tion of energy and LUC used in the production of those goods and services (Chrintz, 2010). 

2.1.1. Delimitation part 1 

Specifically for this study, I will investigate how Danish consumption of soybean derivatives impact 

society in South America. The Danish case is interesting, because Denmark imports roughly 1,5 MT 

of soybean meal from Argentina and Brazil in order to feed 30 million pigs annually. The cultivation 

of these soybean causes serious impacts to society, which has been revealed to the Danish public 

through the national broadcasting channel and attention in written media, such as the newspaper 

Information (Bennike, 2013; Bisschop-Larsen, Færgeman, Graversen, & Seeberg, 2013). Thus, 

awareness of and attention to the issue is rising, and through the consumption-based approach, 

the thesis will assess in more detail the impacts from Danish demand of these products. 

2.2. Soybean production 

In this section, I will review the literature on the implications from soy production in order to as-

sess which impacts to study in this thesis. At a later point, the production of soy and its importance 

for Argentine and Brazilian economy will be introduced. 

During the 1960s and ‘70s, political leaders in Argentina and Brazil encouraged the production of 

soybean crops as en export commodity crop to generate fast cash to pay for expensive imports, 

and soy cultivation has expanded much since. Today, soy products are the top three export com-

modities in Argentina, and whole soybeans and soybean meal take up first and fifth place among 

Brazilian export commodities (Faostat, 2013a). During the last ten years, however, attention has 

increasingly turned to the downsides of soy production in South America. Studies have focused on 

such diverse ecological and social impacts from production, as nutritional degradation of soils, 

weed tolerance to herbicides, and health issues (M. A. Altieri, 2009; Pengue, 2005; Ramírez H., 
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2006), deforestation, land concentration and -ownership, and food insecurity (M. A. Altieri & Pen-

gue, 2006b; Civitaresi, 2012). Other articles focus on the political role of soy production as a bio-

technology crop introduced by multinational corporations, the concentration of land ownership 

and local opposition and protest (Arancibia, 2013; Delvenne, Vasen, & Vara, 2013; NEWELL, 2009). 

Below I will review the topics associated with soy production that has received the most attention 

in the research community. 

2.2.1. Land concentration and land grabbing 

Cultivatable land in Argentina and Brazil is changing hands. Where land used to be owned and 

controlled by the small-scale farmer living on and cultivating the land, today control is shifting the 

large farmers, who lease the land to increase acreage. Many of these large farmers own very little 

land themselves, but control large tracks of land through leasing contracts. Civitaresi (2012) stud-

ied the impacts of soy production on land concentration and -ownership and the agrarian structure 

in Córdoba, Argentina. Between 1988 and 2002, land ownership fell by 44 % counting all cultivated 

land. While Wilkinson, Reydon and Di Sabatto (2012) and Lima, Skutsch and Costa (2011) study 

land concentration in Brazil, Murmis and Murmis (2012) study land concentration in Argentina. 

They all agree that farm holdings decrease in numbers but increase in size. According to Lima and 

colleagues (2011), in Brazil, “2,000 ha is considered a small commercial farm and 40.5% of the 

farms that produce soy in Mato Grosso are between 1,000 to 9,999 hectares.” 

Add to this that technological changes has pushed soy production to be one of “farming without 

farmers (Thornton, 2008)”. “In Brazil, soy cultivation displaces 11 agricultural workers for every 

one who finds employment in the sector,” while in Argentina, “Some 60,000 farms went out of 

business while the area of Roundup Ready soy almost tripled. Between 1998 and 2002, one quarter 

of farms in the country were lost (M. A. Altieri & Pengue, 2006a).” These two factors have led to a 

rural exodus of farmers leaving the countryside, to seek working possibilities in the big cities, cre-

ating situations of social unrest and poor slum neighbourhoods with high crime.  

Borras and his colleagues (2012) investigate land grabbing in Latin America in the aftermath of a 

study made by the FAO, in which Wilkinson, Reydon and Di Sabatto (2012) and Murmis and Mur-

mis (2012) conducted the studies on Brazil and Argentina. Where the FAO study found just two 
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countries to suffer from land grabbing (Argentina and Brazil), Borras et al. found more. Borras et 

al. used a different land grabbing definition that the FAO studies, and arrived at the conclusion that 

heavy land grabbing occurs in ten countries. While Brazil is a ‘land-rich’ country susceptible to land 

grabbing, Brazil is also a place of capital-rich agribusiness corporations, financiers, and associated 

state institutions, why most foreign land grabbers in Paraguay and Bolivia are from Brazil. Simi-

larly, Argentinean capital-rich agribusiness investors are highly involved in Paraguay and Uruguay. 

Actually, of the 17 countries, seven have major land investors in other Latin American countries. 

Four of these countries suffer themselves from heavy land grabbing (Borras Jr et al., 2012). 

Land grabbing is typically involved in agricultural development. As Oliveira (2013) puts it, “the 

general trend identified are ‘land-poor/capital-rich’ sovereign funds and associated agribusiness 

corporations and financiers making large purchases of agricultural land and other agribusiness-

for-export investments in ‘land-rich/capital-poor’ countries”, such as many Latin American coun-

tries. Soy cultivation is one of the sectors in which the scholars have found large levels of land 

grabbing. The trend is for “not formally privatized” lands to be the subject of land grabbing, but 

these lands are often settled by indigenous peoples, thus undermining land redistribution 

measures and violating land rights, which is the case in the Cerrado and Chaco scrublands, and the 

Amazon (Borras Jr et al., 2012; Oliveira, 2013). Protests due to displacement and conflict over land 

tenure is widespread in both countries (Gudynas, 2008). 

2.2.2. Environmental implications 

Altieri and Pengue have assessed the impacts from soy production in various studies (M. A. Altieri 

& Pengue, 2006a; M. A. Altieri & Pengue, 2006b; M. A. Altieri, 2009; Pengue, 2005; Pengue, 2009), 

and with more colleagues (M. Altieri & Bravo, 2007; M. A. Altieri & Rosset, 2002; Binimelis, Pengue, 

& Monterroso, 2009; Pengue, Ortega, & Ulgiati, 2004). They argue that the massive planting of ge-

netically modified6 monocultures can create critical environmental impacts ranging from gene 

flow between GM crops and wild relatives, and the creation of super weeds resistant to herbicides. 

Further, they argue that an increase in the application of glyphosate and stronger herbicides and 

other agrochemicals due to weed resistance affect soil fauna and non-target organisms.  

                                                        
6 From this point on, the abbreviations GM or GMO will be used 
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Cavalett and Ortega (2009) made an emergy7, nutrient balance and economic assessment of Bra-

zilian soy production, in which they consider the negative externality costs of the soy production. 

They estimate that externality costs due to soil erosion, nutrients lost due to soil erosion, carbon 

dioxide emission, methane emission, nitrous oxide emission, effluent treatment, ecosystem de-

struction, intoxication due agrochemical use, and rural exodus may amount to US$ 345,35 per hec-

tares8 annually (Cavalett & Ortega, 2009). 

2.2.3. Food security and sovereignty 

According to the WWF, “In Argentina, the area where soybean is grown increased by 141% be-

tween 1995 and 2004, while the area covered by corn, rice, oats and beans decreased by 16%, 19%, 

27% and 52% respectively (year unknown).” This increase and expansion of GM soy cultivation is 

a success for the biotech industry and the national finances, but the population suffers from result-

ing increases in food prices, and basic commodities have to be imported from other countries (M. 

A. Altieri & Pengue, 2006a; 2006b). While the Consultative Group on International Agricultural 

Research (CCAFS, 2014) echo the view of the industry that increasing soy production is detriment 

of securing food enough to feed the world, the authors  argue that soy monoculture is creating food 

scarcity and reducing availability in Latin America (M. A. Altieri & Rosset, 2002; M. A. Altieri & 

Pengue, 2006a; M. A. Altieri & Pengue, 2006b). As an export commodity, soy takes up land to pro-

duce feed to European livestock, while taking away land that could produce food for the Latin 

American populations. Pengue (2009) studies the externalities to soy production in Argentina, ar-

guing that ecological externalities have to be included in costs of companies. In this study he notes,  

“In Latin America, two thirds of the population, that is, approximately 400 million human beings, do not have 

regular access to food. A president of the region recently promised three warm meals a day for the entire pop-

ulation. That president did not know that at that particular time there was literally not enough food in the 

country’s territory, because he or she had oriented the country exclusively toward exports of commodities” 

(Pengue, 2009) 

                                                        
7 “Emergy is a measure of all the direct and indirect energy of the material, services, and information required to 

make a product or sustain a system (EPA, year unknown) 
8 From this point on, the abbreviation ha is used, in the case of million hectares, Mha 
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2.2.4. Labour conditions 

Labour conditions in the soy production chain are in some cases critical. Many soybean labourers 

are not informed about personal protection and how to properly use equipment and agrochemicals, 

resulting in growing cases of severe illnesses (Ministerio de Salud & Secretaría de Ambiente y De-

sarrollo Sustentable, 2007). Another issue includes the exploitation of labour, which is especially 

the case in the clearing and conversion of forestland to cropland, where labour conditions are 

harsh and regulation is not enforced. Governments talk of labour exploitation, but NGOs take it a 

step further and describe conditions as pure, modern slavery (Berkum & Bindraban, 2008; Green-

peace International, 2009).   

The WWF commissioned a report on socioeconomic condition in the soy production chain (Bickel 

& Dros, 2003), reporting poor labour conditions during clearing land for soy plantations, and that 

conditions are generally below Brazilian and International Labour Organization standards. Labour 

exploitation mostly takes place during the phases of deforestation, soil preparation for planting 

and the application of agrochemicals, where the need for labour is highest. They report workers 

being paid $1.70 per day for removing roots after clear-cutting in the Piauí region in Brazil, where 

deforestation costs are said to be ten times lower than in Bahia or Mato Grosso, $10/ha in Piauí 

compared to $100/ha in Bahia and Mato Grosso. Some extreme cases have even involved slavery. 

The International Labour Organization registers 723 cases of slavery for 2002 in Brazil, mostly in 

Piauí, Mato Gross and Pará (Bickel & Dros, 2003).  

2.2.5. Responsible Soy and Participatory processes 

Berkum and Bindraban (2008) discuss the opportunities and risks of sustainable soy production, 

as commissioned by the Dutch Agricultural Minister, after Dutch support of the Round Table on 

Responsible Soy9. Their assessment was “based on interviews with stakeholders to reflect their 

views and perceptions, mostly because hard scientific information on especially social and eco-

                                                        
9 From this point on, the abbreviation RTRS will be used 
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nomic aspects appeared to be lacking (Berkum & Bindraban, 2008).” Berkum and Bindraban con-

clude that changing soy production to make it more sustainable is “bound to be a long-term process 

due to the high complexity of the matter (2008).” 

Garcia-Lopez and Arizpe (2010) study the difference in participatory processes in the soy conflicts 

in Argentina and Paraguay. In Argentina, the authors study the top-down process of the Round 

Table of Responsible Soy, created by large agribusiness multinationals and international conser-

vation NGOs, such as the WWF, to create a responsible production certification scheme for soy 

production. In Paraguay, the authors study the bottom-up, grassroots participatory process self-

organised by peasant and civil society organisation as a means to stop soy expansion, promoting 

food sovereignty and calling for land distribution. The authors argue that the bottom-up process 

has great potential to promote true agricultural sustainability, in both environmental and socioec-

onomic terms, and question “whether including agribusiness corporations in a participatory pro-

cess is beneficial for resolving these conflicts and promoting sustainability, in view of the fact that 

the objective of these corporations are incompatible with those of sustainability (García-López & 

Arizpe, 2010).” 

2.2.6. Soyization of society and regulatory processes 

Vara, Piaz and Arancibia (2012) study agricultural biotechnology and the ‘soyization’ of Argentina 

and the consequent public controversies, while Delvenne, Vasen and Vara (2013) study the ‘soy-

ization’ of Argentina in a periphery context. Further, Arancibia (2013) study the collective action 

to challenge the bio-economy in Argentina. In the first article (Vara et al., 2012), the authors argue 

that certain social sectors were opposed to the introduction of GM soy from the beginning, but was 

not strong or loud enough to change the pace and enthusiasm of its introduction throughout soci-

ety. The technology was seen as too great an opportunity to increase competitiveness of the export 

crop commodity sector. When resistance did not spread further, they argue it was due to the low 

public awareness of the rapid introduction of the technology, the large body of technology promot-

ers, incl. important local actors as government bodies, farmers and the media, the economic bene-

fits to producers and national. The historic importance of Argentina as en agricultural export coun-

try was important as well (Vara et al., 2012). 
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Delvenne, Vasen and Vara (2013) use GM soy as a study of global privatisation regimes in the cen-

tre-periphery context, where Argentina is a special case. The authors argue that multinational cor-

porations in important cases have more power than the research community in policy decision-

making. They conclude that “Centers and peripheries do not strictly correspond anymore to geo-

graphical characteristics; they also depend on the participation of actors situated in various loca-

tions, and speaking from various standpoints in a “globalized privatization regime (Delvenne et al., 

2013).” 

Arancibia (2013) study the case of soy production in Argentina and ask what the possibilities are 

“for rural populations of peripheral regions to challenge current local and global regulation on the 

adoption of biotechnology in agriculture”, specifically for the commercialization and use of agro-

chemicals. She argues, that affected communities can challenge the power of corporations in the 

regulatory system, as mentioned by Delvenne and his colleagues (2013), “by implementing diverse 

and innovative collective strategies as well as promoting the creation of new scientific data, (…) 

[and] achieve some degree of influence on decisions regarding risk.” This way, her study is “an 

important contribution to the emerging field of studies focused on political collective action and 

social movements within science and technology (Arancibia, 2013).”  

2.2.7. Delimitation part 2 

Soy production is the focus of studies into both environmental-, socio-economic-, and political is-

sues. While environmental issues include LUC, soil degradation from agrochemical use, climate 

change, biodiversity loss, flora and fauna loss, and fresh water supply, socioeconomic issues in-

clude labour conditions, health risks, land concentration and –distribution, globalisation, privati-

sation and soyisation, food security, and core-periphery studies.  

In this thesis, I will study the implications Latin American society from LUC and agrochemical use 

from soy production. Even though some scholars have studied these impacts, I find that the large 

picture is not clear. Where some scholars study the way glyphosate use affects health, or how de-

forestation affects biodiversity, the direct correlations to international soy demand is not always 

apparent. I would argue that the true cause-and-effect relationship is not properly explained. 
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I find myself at a point, where most of these issues meet, in a paradox between climate change and 

environmental precaution. My study will look at the implications to society caused by LUC and 

agrochemical use in soy production, and, while taking care that the study does not become too 

wide, try to see the bigger picture of how one action affect another. These implications are both to 

environment and health, and to climate change, a nucleus that has not been widely studied in its 

collectiveness. The study will also assess whether all issues may be addressed simultaneously or 

are somehow incompatible.  

2.3. Studies directly on Denmark and soy 

As mentioned earlier, the issue of soy production for Danish consumption has received great at-

tention in the Danish media during the last year. Government bodies, NGOs and the industry are 

trying to find a collective strategy to address the issue, but negotiations are currently at a standstill. 

Little literature exists on the issue of Danish consumption of soy and its impact in South America. 

Some Life Cycle Assessments have studied the consumption of soy derivatives in different settings, 

such as Dalgaard et al. (2008), and Panichelli et al. (2009), and Lehuger et al. (2009), all of which 

study soy from Argentina or Brazil, either as soybean meal or soy-based biofuels. While the studies 

assess the soybean supply chain, only Dalgaard et al. look directly at the case of Danish soy con-

sumption.  

Dalgaard et al. (2008) assesses environmental consequences from soybean meal consumption in 

Europe and the impacts avoided by replacing marginal vegetable oils (rapeseed and palm oil) with 

the co-product soybean oil. The authors conclude that soybean meal has much lower environmen-

tal impacts when the marginal vegetable oil is rapeseed than palm oil, just as the GHG emissions 

are lower.  

Panichelli and colleagues (2009) made an LCA of soy-based biodiesel in Argentina for exports com-

paring its sustainability with biofuels produced in other Brazil and the United States (soy), the Eu-

ropean Union and Switzerland (rapeseed), and Malaysia (palm oil) and with regular fuels. The au-
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thors concluded that the Argentine soy-based biofuel results in the highest impacts in global warm-

ing potential10, cumulative non-renewable energy demand, human toxicity, and aquatic ecotoxicity, 

and deforestation causes a large part of these impacts. In addition, soy-based biofuels (from both 

Argentina and Brazil) have a higher GWP than the fossil control fuel, why the authors argue that 

neither is a good substitute for fossil fuels. The authors argue, “If the soybean expansion can be 

done on marginal and set-aside agricultural land, the negative impact of the system will be signifi-

cantly reduced (Panichelli et al., 2009).” 

Lehuger and colleagues assessed the life cycle of conventional soybean meal produced in Brazil 

from French consumption, and compared it to that of local protein production from rapeseed. The 

authors found that soybean meal was more environmentally friendly than locally produced rape-

seed protein meals, due to lower agrochemical use and reduced crop management (Lehuger et al., 

2009).” Legume crops naturally fixate fertilizer N from the air, why the authors argue that artificial 

fertilizers are not necessary to the same extend as in rapeseed cultivation. 

Several limitations should be considered to these studies. Dalgaard and colleagues (2008) col-

lected land use data for the study, but they had “no method that reasonably translates the pres-

sures on land into loss of biodiversity,” neither were “the changes in CO2 emission caused by land-

use (…) included (Dalgaard et al., 2008).” Panichelli and colleagues (2009) consider LUC, but only 

that of direct deforestation. Hereby, it is uncertain whether they study LUC in non-forest areas such 

as the Cerrado and the Gran Chaco, both of which are suffering widely from land conversion. Nei-

ther do they not consider indirect LUC11, where soy production pushes other land uses into virgin 

lands, thereby having a significant indirect impact. Lehuger et al. (2009) did not include LUC even 

though they admit that LUC may cause major environmental impacts in Brazil due to deforestation.  

2.3.1. Delimitation – part 3 

During the last year, national news broadcasting and written media such as the newspaper Infor-

mation (Bennike, 2013; Bisschop-Larsen et al., 2013) have helped spur the Danish public debate 

about how Danish pig production is affecting the environment and human health in Latin America. 

                                                        
10 From this point on, the abbreviation GWP will be used 
11 From this point on, the abbreviation iLUC will be used 
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Several different stakeholders are vying for attention from the Danish public, both within the in-

dustry and NGOs. Above, I reviewed the different studies conducted on the production of soy de-

rivatives, meal and fuel, for the consumption in Europe. Based on relevant data from these studies 

and later published data from different institutions and organisations, I will analyse and discuss 

the implications to Latin American society from Danish consumption of soybean meal. Based on 

my assessment of literature, publicly available reports and statistical data, I will discuss the differ-

ent viewpoints and come up with suggestions for which direction to take, and for further research 

needed. 

Where the theory of the consumption-based approach is developed to calculate GHG emissions, 

this thesis will include more dimensions. Instead of studying just climate change, as the theory 

originally applies, this thesis studies the way Danish consumption affects environment, health and 

climate change, this way seeking to understand a bigger picture of cause-and-effect relationships. 

In order to do so, the below research question and sub-questions will be sought answered: 

 

What are the impacts in South America from Danish soy consumption, and to what extent is Den-

mark responsible? 

4. What are the impacts from the soy production in Argentina and Brazil in relation to monocul-

ture and agrochemical use, and land use change? 

5. Why is Denmark (Danish farmers, politicians, and consumers) /not/ responsible for these im-

pacts? 

6. To what extent are Danish suggestions for change /not/ sufficient to meet these issues? 
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3. Methodology 
This chapter introduces the methodology used for this thesis. The chapter will include descriptions 

of the philosophy of science applied, the research strategy, the research design as well as the data 

collection and analysis. Finally, the chapter will include a discussion of the reliability and validity 

of the data. Several pieces of methodological literature have been studied, but given that Robert 

Yin has contributed substantially to the literature on case study research, and that this thesis fol-

lows a case study research design, this chapter is based mainly on his work (R. K. Yin, 2009).  

3.1. Research Approach 

The purpose of this thesis is to determine how Danish consumption of soybean derivatives affects 

the environment and climate in Argentina and Brazil and to assess responsibility for these impacts. 

Thus, the knowledge purpose of this thesis is to produce exploratory and explanatory research. 

This is done following the social constructivist knowledge claim and using an abductive research 

strategy, where theory and data evolve iteratively (Blaikie, 2010). The thesis is designed as a ho-

listic single-case study to exemplify consumption-based theories to climate change assessment. 

The research is based on a thematic analysis of secondary data, textual and numerical. Below, the 

methodological choices will be outlined further.  

3.1.1. Purpose of the Study 

The overall purpose of this thesis is to understand the impacts of global consumption through a 

focus on Danish consumption of soybean derivatives in the pork industry, and the consequent im-

plication to society in Argentina and Brazil, specifically to the environment and climate change. 

The case is used to gain possible insight into worldwide implications from global supply chains and 

resource use. Therefore, the knowledge purpose of this thesis is to produce exploratory research 

about the implications to overall consumption and explanatory research to assess impact respon-

sibility.  

The analysis has been divided into three parts. The first part (sub-question 1) explores the ways 

soy production affects the environment, climate change and human health in South America. Soy 

production has been widely studied, but some parts less than others, why in this particular case an 
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exploratory approach is relevant (Stebbins, 2008). The second part (sub-question 2) uses an ex-

planatory approach to assess cause-effect relationship between soy consumption in Denmark and 

impacts in South America. In abduction, the explanatory approach is usually applied to investigate 

a process involved (Blaikie, 2010), but even though this research is abductive, the classic explana-

tory approach, which implies causality (Maxwell & Mittapalli, 2008), is applied. Finally, in the third 

part (sub-question 3) the aim is to explore the different propositions made to solving the issues of 

impacts explored in the first part, and assess whether these solutions are viable.  

3.1.2. Philosophy of science 

The research conducted for this thesis follows the social constructionist view on reality. For the 

social constructionist, truth and knowledge are social constructs, as is society and events within it, 

determined by the given community’s perception of the world. Thus, this thesis distances itself 

from positivism and realism in its relation to epistemology and ontology. 

Epistemology is the study of knowledge, about what knowledge is, how we know what knowledge 

is, what values it entails, how we write about it, and how we choose to study it. A researcher always 

brings certain knowledge claims, or assumptions about what knowledge is, into his/her study, and 

this depends on the philosophical stance of the researcher. Within social constructionism, what 

one understands as truth or false, objective or subjective, and moral or immoral is understood ac-

cording to culturally and historically situated social processes, one’s personal background. Any at-

tempt at establishing the ‘truly true’ would be a product of the given community’s shared agree-

ment, understanding, practice, and language. Understanding and knowledge are constructed by 

humans and society to organise and make sense of experience, and is thus determined by the con-

text in which they are developed, thus truth is constructed by society (Collin, 2003; Gergen & 

Gergen, 2008). Here it follows, that my research is just one of many possible perceptions, and that 

it has been influenced by my axiology and cannot be considered completely objective. The research 

is conducted based on my personal worldview as well as cultural- and political backgrounds.  

However, even society is a construct, or so would ontology argue. Ontology deals with and ques-

tions the existence of entities, such as society, and problematizes the taken-for-granted. The social 
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constructionist ontology thus suggests that reality is a social construct. Political, religious, and cul-

tural events are based on the community’s norms and understanding of social reality, thus race 

and the belief in some societies that women are inferior to men are both social constructs (Collin, 

2003). Further, the social constructionist would argue that the illness seen predominately in active 

boys, ADHD, is in fact a social construct, just as stress could be considered as such, both of which 

are today considered epidemics, but did not exist 100 years ago (Ebdrup, 2011).   

3.1.3. Research Design 

For this thesis, a holistic single-case study research design has been chosen. According to Yin 

(2014), the single-case study allows for in-depth understanding of a certain phenomenon, espe-

cially when certain contextual conditions needs further studying. Even though the soy case is 

widely studied, certain important factors are lacking, why an in-depth research design is particu-

larly useful. Further, the explanatory approach helps assess the cause-effect relationships between 

actions and impacts (Woiceshyn, 2010), a feature appropriate for this phenomenon, as it is a case 

to enlighten the impacts of consumption in one country to particular environmental and socioeco-

nomic conditions in another.  

The single-case study has been criticised in the scientific community as unscientific. One of the 

main points is that “one cannot generalize from a single case, therefore the single-case study can-

not contribute to scientific development (Flyvbjerg, 2006)”. He argues, however, that many scien-

tific discoveries were made through case study research and that “formal generalization is over-

valued as a source of scientific development, whereas ‘the force of example’ is underestimated 

(Flyvbjerg, 2006)”. In this particular case, soy production has been chosen as such, as an example 

to illustrate the larger phenomenon. Yin elaborates on this point, saying that “in doing a case study, 

your goal will be to expand and generalize theories (analytical generalization) and not to enumer-

ate findings (statistical generalization) (R. K. Yin, 2009).” The case study design was chosen for this 

research because of its applicability to Flyvbjerg’s “force of example”.  
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3.1.4. Research Strategy 

The research strategy for this thesis is neither deductive, as I will not be testing theories and hy-

potheses; nor inductive, as I will not be seeking to establish new theories from the data gathered. 

However, the research for this thesis will be conducted in an abductive manner, which allows for 

the researcher to “go ‘back and forth’ from one type of research activity to another and between 

empirical observations and theory” (Dubois & Gadde, 2002). Abduction was developed about a 

Century ago, when Charles Sanders Peirce suggested that a broad class of reasoning is “neither 

deductive nor inductive, but rather involves inference from effect to cause (Locke, 2010).” Abduc-

tive research is appropriate to “explore a phe-

nomenon, identify themes and explain pat-

terns, to generate new or modify an existing 

theory (Saunders, Lewis, & Thornhill, 2012)”. 

Furthermore, abductive research is appropri-

ate when “there is a wealth of information in 

one context but far less” in the context studied 

(Saunders et al., 2012). It is a continuous 

matching and adjusting between empirical, 

theoretical and analytical elements, which 

leads to an expanded and a deeper understand-

ing of theory and the empirical phenomena.  

Abduction fits well with the single-case study design. The researcher starts out with a basic theo-

retical frame, which is then developed thoroughly through a constant match and adjustment be-

tween theory, data, the analytical framework, and the particular case. This ensures a deepening of 

the study and the development of the theory to better fit the phenomenon studied. The abductive 

approach gives the researcher a high degree of freedom during the research and analysis process, 

in the sense that the research can be brought in another direction by unanticipated findings. Du-

bois and Gadde (2002) state “in studies relying on abduction, the original framework is succes-

sively modified, partly as a result of unanticipated empirical findings, but also of theoretical in-

sights gained during the process”. 
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For this particular study, the abductive approach is applicable because a theory has not been fully 

developed to explain the issue and as thus cannot be tested deductively. On the other hand, induc-

tion requires an open mind and develops theory from the data, which is not the case either. Abduc-

tion is particularly useful in this case, as a theoretical frame was found partially applicable, and 

was applied as a theoretical lens through which to understand the subject at hand. This theoretical 

frame was directly useful to some parts of the thesis, while not directly applicable to other parts. 

Here, abduction has helped the author shift and develop the theoretical frame to better match the 

data gathered and analysed.  

3.2. Methods 

This chapter describes the data sources and the methods used for data collection, -analysis and -

interpretation. The research for this thesis has been conducted using both qualitative and quanti-

tative data to answer the research question. Given the limits of resources to this study and the 

amount of data available online, the thesis is based solely on secondary data sources, such as NGO- 

and government reports and statistical data, from a wide array of government bodies and stake-

holders. This choice will be elaborated further below.  

3.2.1. Data sources 

A wide array of secondary data sources has been used for this study. This data stems mainly from 

specific research literature on the subject and neighbouring fields, from various official documents 

from government bodies (i.e. the European Commission), NGOs and consultancy agencies (i.e. the 

World Wildlife Fund), and from media coverage. Further, statistical data from Statistics Denmark, 

Eurostat and the Argentine National Agricultural Census add numerical data to the study when 

relevant. This data is a supplement to the qualitative data, in that it helps explore the direct corre-

lation between consumption in one country with implications in another. A total of 155 sources 

have been consulted for this thesis. In the Data Source Index in appendix A, the sources have been 

divided into categories.  

Since these large bodies of information are publicly available online, the author decided to base 

the thesis solely on secondary data. Additional insight may have been gained from interviews with 
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NGOs and agricultural stakeholders, but since large amounts of data was readily available on these 

stakeholders’ websites, and due to resource constraints to the author for this thesis, this was not 

deemed necessary. 

The various sources are written mainly in English, but some important sources are either Danish 

or Spanish. When either Danish or Spanish language sources are cited directly, they have been 

translated into English to not disrupt the writing and reading of the thesis. If a translation has been 

made, it will be clearly noted and a reference will be made to the original material. 

3.2.2. Data Collection 

The data for this thesis was collected in an iterative manner both prior to and concurrently with 

data analysis. The iterative approach is one of “flexibility and ongoing change that meets the needs 

of the research design, data requirements, and analysis methods in response to new information 

as it is collected (Bassett, 2010).” The idea is that additional data is gathered simultaneously with 

or shortly after the initial analysis, since this may bring up more ideas and directions applicable to 

the thesis. This way, data collection and analysis concurrently pushes the researcher and expands 

the research topic for greater understanding. During the initial collection of data, the author read 

journal articles used for earlier study projects, in which additional concepts and researchers 

emerged for additional data search, a process that has been continued throughout the data collec-

tion and analysis phases.  

Data had been collected from a wide array of sources. Some reports were found directly on NGO 

and government body websites through a main concept search on Google. Scientific articles have 

been found in peer reviewed journals through Google Scholar or the Copenhagen Business School 

library databases. A large amount of articles were found in the Taylor & Francis Online, Spring-

erlink, Science Direct, Sage Journals Online, and Wiley Online Library databases.  

3.2.3. Data limitations 

Lastly it should be noted, that it has been difficult to locate data on Brazil, in some cases. Especially 

in the part of impacts to human health, very little has been found on Brazil, while large bodies of 

data has been found on Argentina. This is partly due to the fact, that I speak and read Spanish, but 

not Portuguese. Most of the health data on Argentina are reports written in Spanish. Thus, it is very 
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likely that similar data is available on Brazil, though not to me as a Spanish-speaking researcher. 

However, I did manage to find a national report on the use of agrochemicals and the appearance of 

more cases of severe illnesses. Even though it was written in Portuguese, I managed to understand 

sufficient amounts to write a small paragraph on Brazil, assisted by the fact that webpages discuss-

ing the report may be translated by the Google Chrome translation service. The translations are 

not perfect, however, and were just used to gain basic understanding of the issues in the report. 

3.3. Analysis 

This chapter describes the analytical approach and methods chosen for this research. First, I will 

introduce the chosen approach, thematic analysis, then describe in detail the processes and steps 

taken to understand, analyse and interpret the data gathered.  

3.3.1. Thematic analysis 

Through thematic analysis, the researcher systematically analyses the qualitative data by identify-

ing themes or patterns, coding and classifying data according to themes, and “interpreting the re-

sulting thematic structures by seeking commonalities, relationships, overarching patterns, theo-

retical constructs, or explanatory principles (Lapadat, 2010).” The coding and thematic analysis 

results for five different articles and reports are listed in Appendices B1-B5 

3.3.2. Coding 

During the coding phase, both predefined codes and codes emerging in the data were used. Initially, 

a priori codes were identified in the literature review. Through open coding and contents analysis, 

these coded key words and phrases were used to identify categories and subcategories in the data 

inherent to soy production and –consumption, while at the same time noting emergent codes di-

rectly in the data. According to Price (2010), “Open coding is the initial intensive interplay of an 

interpretive or interrogatory and often intuitive process between researcher and data by which 

the raw data, including words, phrases, events, or actions, are broken down, taken apart, or ana-

lyzed for their potential or relevance to the identification and conceptualization of phenomena that 
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emerge from collected data.” The articles and reports were broken down, relevant words or para-

graphs were coded, and the particular site of the code was listed.  A large variety of categories and 

subcategories, many of which were overlapping, were identified during this process. 

Secondly, axial coding, a “process of relating categories to their subcategories (Wicks, 2010),” was 

applied to connect the predefined and emergent codes. Axial coding allows for the researcher to 

“identify some central characteristic and phenomenon (the axis) around which differences in prop-

erties or dimensions exist (Wicks, 2010)”. In axial coding, attention is drawn to the relationships 

between and within categories. Hence, axial coding continues the work of open coding, elaborating 

and relating the first found categories and subcategories. For this, axial coding identifies the prop-

erties of a category and its dimensions, as well as the conditions, interactions, and consequences 

associated with a certain phenomenon, thus allowing “the researcher to code for explanations and 

to gain understanding of a phenomenon's complexity.” Further, axial coding help understanding 

the relationship between a category and its subcategories, linking concepts together, explaining 

the particular manifestations of a phenomenon, and searching the data for novel relationships until 

then unnoticed (Wicks, 2010). With axial coding, the researcher divided the codes into subcatego-

ries and categories, placing the former into the latter to ascertain meaning.  

By using this coding approach, the researcher identified cause-effect relationships in the data be-

tween categories and subcategories within the different categories. 

3.4. Reliability and validity 

Yin lists four tests that are necessary to ensure the quality of a case study research design. He dif-

ferentiates between construct, internal and external validity, and reliability (R. K. Yin, 2009). 

Construct validity is especially important for case study research designs, as they are often criti-

cised for using subjective data sources. This research has been conducted with an extensive 

amount of secondary data from different sources, both from government bodies, industry organi-

sations, non-profit organisations and independent researchers, scientists and doctors. This way, 

despite using secondary sources, triangulation has been sought through the use of a large body of 
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data from different sources. The data was protocoled, cited and linked to answer the different sub-

questions and central themes in order to establish a clear chain of evidence throughout the thesis.  

Internal validity usually pertains to quantitative studies, but internal validity is at times relevant to 

qualitative explanatory research, as well. It is relevant to this thesis, particularly to the second sub-

question where cause-effect relationship has been sought. Internal validity checks the resulting 

causal relationships in order to make sure that relationships are indeed the primary dynamic at 

play, rather than another process. Being a piece of qualitative research, and thus not relying on 

statistical methods, causal relationships have been shown through logical argumentation. Since 

the data analysis showed no other plausible dynamics at play, I would argue that the internal va-

lidity for this study has been ensured. 

External validity is relevant for this thesis since case study research is often criticised for lacking 

generalizability, especially in the sense of statistical generalisation that is often associated with 

quantitative research. The case study design is able to create analytical generalisation, however, 

and what Flyvbjerg describes as the “force of example” (Flyvbjerg, 2006), for which this particular 

case has been chosen. This way, this case is adding further theorisation to the topic and using the 

case as a force of example, creating analytical generalisation, rather than statistical generalisation. 

Hereby, I will argue that this case and theory are applicable to other like cases, even though the 

exact cause-effect relationships may vary. 

Reliability of research is determined by the ability of later researchers to repeat the study and reach 

the same conclusions. According to the social constructionist, however, the researcher and the re-

search context play key parts in the knowledge creation process, and as such the outcomes of a 

research study is influenced by the researcher’s axiology. Thus, in order to enhance transparency 

and reliability, the methodology chapter has outlined the specific procedures used for the research 

of this thesis. Further, appendices include the coding and analysis procedures, and the central 

themes reached through the thematic analysis. Further, an appendix includes a data source index, 

which describes the data and sources in more detail. Lastly, the thesis is followed by a full bibliog-

raphy, created with the referencing system RefWorks, which includes links to where sources are 

to be found, when applicable. 



Page 30 of 93 
 

4. Theory 
This chapter will describe the main theory used as a lens in this thesis. The theory has already been 

discussed in the Literature Review. The focus of this chapter is to describe how it emerged as a 

theory, how it has been applied in this thesis, and how additional points to the theory have been 

developed from this work through abduction. 

4.1. Consumption-based approach to emissions 

This thesis works on the consumption-based approach to calculate GHG emissions. As mentioned 

in the Literature Review, the Kyoto Protocol use a production-based approach to calculate emis-

sions. While the production-based approach calculates GHG emissions according to within-border 

production of a particular country, the consumption-based approach calculates a country’s emis-

sions based on consumption within that particular country. The latter approach differs from first 

by deducting exports and adding imports to the calculation.  

The discussion began in the mid-1990s, when the Kyoto Protocol was being developed. The proto-

col is an agreement to reduce global CO2e emissions, and divides countries into groups of Annex 

and non-Annex countries, where developed countries are required to set emission-reduction tar-

gets, while developing countries are not. The argument in some parts of the research community 

was that GHG emitted during the production of export commodities are attributed “unjustly” in the 

sense that countries producing items for export are accountable for the GHGs emitted in the pro-

cess, whereas the country consuming the product is not. In the current regime, shifting production 

from Denmark to China will result in lower CO2e emissions for Denmark, even though the product 

may still be consumed there, while for China the result is rising CO2e emissions. 

Some of the first articles released on the subject are by Wyckoff and Roop (1994), Subak (1995), 

and Schaeffer and de Sá (1996), all of which argued that the development was towards a displace-

ment of GHG emissions from developed countries to developing countries. The argument is that 

even though developed countries change from agricultural towards industrial and on to service 

sector countries, they still need the products produced in the primary and secondary sectors. In-

stead of increasing efficiency and clean production within the developed countries, production is 
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shifting to developing countries, primarily due to lower production costs, whose sectors produce 

more pollution and higher emissions, relatively, than in developed country sectors. 

The term consumption-based approach to GHG calculations does not really appear until around the 

turn of the millennium. Rothman uses the term in his article (1998) Environmental Kuznets 

curves—real progress or passing the buck? A case for consumption-based approaches. He discusses 

the Environmental Kuznets curve – the theory that environmental impacts decrease in the higher 

stages of development – and argues that the few studies that do indeed show proof of the curve do 

not consider that production is simply shifting to less developed countries, from where they are 

exported to the developed countries. Hereby he argues that the Environmental Kuznets curve is 

simply passing the buck of the environmental problems, and argues that considering a consump-

tion-based approach is an important step. After his articles, several other authors continued the 

discussion, most from the point of view of the Environmental Kuznets Curve. 

Another article published at that time is the one of Munksgaard and Pedersen (2001) discussing 

the difference between producer and consumer responsibility. Here they suggest an accounting 

system, which assesses the CO2e trade balance between countries. This would be beneficial in fu-

ture GHG reduction negotiations, where especially countries with high net CO2e exports would 

push more for the issue.  

During the second half of the decade and onwards until today, still more studies have been pub-

lished on the subject (Helm et al., 2007; Peters, 2008; Davis & Caldeira, 2010; Mózner, 2012; Bar-

rett et al., 2013). The discussion emerged from the Kyoto Protocol and what has resulted are sug-

gestions for further elaborating the international accounting schemes to better ensure lasting ef-

fect. The issue today, they argue, is that emissions embodied in trade are increasing, and thus the 

gap between production-based and consumption-based emissions is growing. Thus, Mózner ar-

gues (2012): 

“Moving from a production-based approach in climate policy to a consumption-based principle and 

allocation approach would help to increase the efficiency of emission reductions and would force coun-

tries to rethink their trading activities in order to decrease the environmental load of production ac-

tivities.” 
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Simultaneously, Barrett and his colleagues argue that the consumption-based approach should be 

just “complementary to production-based emissions inventories, which are still the most accurate 

estimate for aggregated emissions at the global level (Barrett et al., 2013).”  

4.1.1. Theory modification 

Even though this theory is dealing with GHG emissions calculations, the pattern is the same for 

other types of impacts, such as environmental degradation, health issues, and labour conditions. 

The theory highlights the necessity for a change of paradigm and of consumer awareness, and a 

need to accept responsibility for what is occurring around the world. Globalisation opens up for 

lower production costs and increased competitiveness, but should also demand a certain respon-

sibility and concern between consumers and producers. 

In this particular case, I study the embodied impacts to South American society of Danish soy con-

sumption. The embodied impact tells how severe impacts are associated with a particular com-

modity, such as deforestation embodied or cancer embodied in the Danish soy imports. For this 

thesis, I will look at consumption-based impacts to climate change, as the theory applies originally, 

but also to biodiversity, soil fertility and environmental issues in the fields, and health issues 

among the local populations. 

Further, considering that the consumption-based approach uses the final consumer as the emitter, 

attention will be paid to Denmark’s participation in the supply chain as consumer of soybean meal 

and supplier of pork products in order to assess true responsibility.  

4.1.2. Theory application 

In the methodology, I described the research approach as abductive. The abductive approach is a 

mix of the inductive and deductive strategies, as the researcher usually starts out with a deductive 

strategy and a theory ready for testing, but during the research process realise that the theory does 

not fit the case completely and that minor modifications are necessary to better fit the picture (Du-

bois & Gadde, 2002). For this case, I found the consumption-based approach applicable and used 

is as a lens to guide the rest of the study, as subsequent data gathering was necessary.   
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5. Background 
The purpose of this chapter is to provide a background description of Argentina and Brazil, in order 

to assess the role of export commodities and place soy production within this frame. The chapter 

will start with a brief description of the historical context of Argentina and Brazil and international 

trade. Then the chapter goes to introduce the concept of export commodities and relate these to a 

historical context for both countries. Finally, soy production is introduced and soy products are set 

in relation to the production of export commodities and the historical frame. 

5.1. Historical context 

Latin America has been involved in international trade as supplier of foodstuffs and raw materials 

since its discovery in 1492 and subsequent colonisation by Spain and Portugal. Productive systems 

were directly linked to the world economy and insertion into it continues to be one of the funda-

mental parameters for Latin American political economics. During the colonial era, the economic 

model was based on the export of agricultural and mineral products, and despite policies of import 

substitution industrialisation and a subsequent increase in industry during the post-WW2 era, the 

agricultural system continues to be important today, though with differences in structure and land 

ownership. The export-led growth model maintains the placement of Argentina and Brazil in the 

global economy as provider of basic commodities to Europe and the United States, but also to the 

rising middles classes in Asia and the Middle East (Palley, 2011; Topik, Marichal, & Zephyr, 2006). 

Argentina and Brazil hold significant places in the international market place as the provider of 

out-of-season produce. Further, the ability to mass-produce products at internationally competi-

tive prices – despite agricultural subsidies in both the EU and the US – will ensure both countries 

their place with secure market access for years to come (Topik et al., 2006). 

5.2. Export commodities  

In Latin America, development – and economic growth – centres around the production of goods 

tradable on the international market. Through the implementation of export-led growth, countries 
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have focussed on the development of industries to supply developed countries’ demand in partic-

ular materials, from natural minerals through crops and manufactured goods. The first export 

boom went from the mid-1800s until the world crisis of 1873, where the main commodities were 

Argentina wool, Brazilian coffee, Mexican silver and Peruvian guano, all of which played dominant 

roles in the international markets. When the world economy revived, a new commodity boom ex-

ploded, consisting of Argentine meat and wheat, Brazilian rubber, Central American bananas, Chil-

ean nitrates, and Mexican copper (Palley, 2011; Topik et al., 2006).  

A look through the FAOSTAT database (Faostat, 2013a) shows how coffee, maize, cattle meat, cot-

ton, sugar, and wheat have held important positions as the most important export commodity 

crops in South America up through the late 1900s, considered in price value. By 1972, soybean 

cake and whole soybeans emerge among the top ten export commodity crops, slowly stepping up 

the ladder throughout the 1980s and taking up three places in top five for most of the 1990s. In 

2000, soybean cake and whole soybeans had taken over coffee as the two most important export 

commodity crops in South America, soybean oil taking up fourth place. 

5.3. Soybean production and the commodity trade 

Soybean (Glycine max) is a legume variant native to East Asia but widely introduced in the Ameri-

cas. The soybean plant produces a fruit that is a hairy pod containing typically two to four seeds 

high in protein and oil, approximately 40 and 20 percent respectively. Soybeans, like other legumes 

such as peas, lentils and beans, have a special, natural ability to fixate nitrogen from the atmos-

phere, which gives them high protein contents. Soybeans are grown best in regions with warm 

summers, preferably with temperatures between 20 and 30 degrees Celsius, such as the Great 

Plains of the United States and on the Argentinean Pampas. Today, cultivation is largely done in 

extensive monocultures, in some regions ranging from 1.000 and 9.999 ha (Lima et al., 2011). The 

large majority of soy, 85 % of worldwide production, are processed into meal, which is used for 

animal feed for pigs, dairy cows and chickens, and soybean oil, which is used in human nutrition, 

cosmetics and the conversion into biofuels (Bosselmann & Gylling, 2012).  
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Since 1961, the area of harvested soy has more than quadrupled, while the yield has doubled, re-

sulting in a 8,99 times increase in global production of soy, resulting in 241,8 MT of soy produced 

in 2012 ((Masuda & Goldsmith, 2009) and Appendix C). Concurrently, production shifted from the 

US and Asia, mainly China and India, to the US and South America, especially Brazil and Argentina. 

The United States is being taken over as the world’s biggest producer of soy, down from 84 MT in 

2011/12 to 82 MT in 2012/13. Brazil produced 65 MT in the 2011/12 season, but reached a stag-

gering 82,5 MT in 2012/13 (WWF, 2014). This is 500.000 tons more than the US, where farming 

suffered from severe draught during that same season. Further, Brazil is expected to take over the 

position in 2013/14 and reach a record 88 MT (Merco Press, 2013). On third place is Argentina, 

which surpassed an output of 50 MT produced in 2013/14. Based on FAOSTAT data, Masuda and 

Goldsmith (Masuda & Goldsmith, 2009) projects Argentina to reach first place by 2030 with a stag-

gering 108.4 MT, the US to reach 99.5 MT and Brazil 94.8 MT. 

Soy has become the leading export commodity in both countries. In Brazil, soybean meal overtook 

coffee in 1988, but today the whole soybean is the primary export commodity in front of sugar, 

coffee, chicken meat and soybean meal in fifth place. Soy exports reached US$11,4 billion in 2007, 

accounting 20 percent of total agribusiness exports. In Argentina, soybean meal overtook wheat as 

the primary export commodity by 1987, and has increased the lead since. In 2011, soybean meal, 

whole soybeans and soybean oil were the three primary export commodities, maize and wheat 

taking up fourth and fifth place. In 2010, the soybean complex represent 25 percent of total exports 

in Argentina, totalling US$17.317 million (Faostat, 2013a; Giancola, Salvador, Covacevich, & Itur-

rioz, 2009; Gudynas, 2008; Naumann, 2011). 

China, the fourth largest producer of soy, is growing in importance in the soybean market, import-

ing the large majority of whole soybeans for processing into oil and meal inside China (Giancola et 

al., 2009). In 2011, China imported 52 MT of soy, while Mexico imported just 3,3 MT. China is also 

the first destination of soybean oil (Faostat, 2013c). The rising importance of China in this market 

for protein-rich feed stems from growth. The rising middle class in China is increasing its purchas-

ing power, which is resulting not just in an increase in food consumption, but a shift toward diets 

containing more meat (Gerbens-Leenes, Nonhebel, & Krol, 2010; Keyzer, Merbis, Pavel, & van 
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Wesenbeeck, 2005), a trends which spurs a need for still higher production of protein-rich 

feedstuff like soy. 

Despite increasing demand in Asia, demand is still relatively high in Europe, especially for the fin-

ished soybean meal product. Countries in the European Union are buying a large part of the fin-

ished soybean meal from South America as feed in the local animal production, 9 EU countries are 

among the top 20 importers of soybean meal (Faostat, 2013c). European countries imported 11,9 

MT whole soybeans and 21,2 MT soybean meal in 2011/12 campaign, of which some 70% and 95% 

respectively originate in Latin America (European Commission, 2012). In 2004, four European 

countries (Spain, Italy, the Netherlands and Denmark) with large pig productions imported 46% 

of the soybean meal from Argentina (Dalgaard et al., 2008). The EU is also an important destination 

for the final biofuel product from Argentina and Brazil, produced primarily from soybean oil, but 

the sector is still incipient, why a large majority of soybean oil is still exported in its crude form to 

be used in processed foods and cosmetics (Giancola et al., 2009; Panichelli et al., 2009).  

5.4. GMO 

Much of the soy produces today are GM. They were introduced in Argentina in 1996 and expanded 

incredibly during the first few years, and today, more than 95 % of soy production in Argentina is 

GM (Pengue, 2005). Unlike Argentina, Brazil did not accept the GM variety until 2005, when seeds 

had been smuggled into the country through Paraguay for some year, and authorities accepted 

they could no longer prevent its expansion. The GM soy is part of a technological package, where 

the seeds are designed to be tolerant to the glyphosate-containing herbicide Roundup, which is 

less toxic than the earlier varieties. The technology also suggested a transition to a no-till system, 

which allows producers to reduce soil erosion, the use of limestone, agrochemicals, fungicides, and 

other chemicals. Thus, agrochemical use should decrease substantially and be limited to just the 

glyphosate herbicide. Further, less machinery and labour is required for no-till planting than for 

conventional tillage (Cavalett & Ortega, 2009).  
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6. Analysis 
In this chapter, I present the main findings from the thematic analysis of the empirical data. The 

chapter is divided into three parts. The first focuses on the impacts from soy production in Argen-

tina and Brazil, more precisely the impacts from LUC and agrochemical use. The second part looks 

more intensely into Danish soy consumption and the pork industry. In the last part, I describe the 

different changes proposed in the Danish public debate to address these issues. 

6.1. Part One: Impacts from Soy Production 

In this part, I will specifically look into the impacts from soy production to environmental, climate 

and human health conditions. 

6.2. Agrochemical use 

Soybeans were introduced in the 1970s in Argentina and Brazil, and during the last couple of dec-

ades, the continuous need for feed crops and protein crops has caused the world soy production 

to increase by over 500 percent in the last 40 years (Soyatech, 2014). The introduction of GM soy 

varieties in Argentina in 1996 and in Brazil in 2005 allowed for a reduction in the application of 

agrochemicals and the reduction of soil management. This introduction coincided with the transi-

tion in agriculture from one where cattle ranching worked in rotation with soy production, leaving 

manure to fertilise the soils, to today’s soy monocultures, occasionally rotated with other crops 

such as corn or wheat (Ortiz, 2013; Pengue, 2005). 

The ability to reduce agrochemical application to just one, the glyphosate-based herbicide 

Roundup, was the primary reason for its introduction in Argentina. A study made in the US on the 

use of herbicides in GM farming showed that, initially, farmers were able to reduce application by 

about 2 % between 1996 and 1999. However, consumption rose exponentially in the following 

years, in 2002 alone application of glyphosate increased 19 % compared to the year before - for 

soy producers, the increase was 21 %. Between 2009 and 2010, applications rose 24 % (Benbrook, 

2012; Philpott, 2012). According to Cavalett & Ortega (2009), production and processing of soy 



Page 38 of 93 
 

today is heavily dependent on non-renewable resources such as fossil fuels, electricity, chemical 

fertilizers, agrochemicals, and herbicides, in both Argentina and Brazil. 

Panichelli, Dauriat and Gnansounou (2009) assessed soy production in Argentina and found that 

the most used agrochemicals were glyphosate, chlorpyrifos and 2,4-D. Glyphosate and 2,4-D are 

both herbicides, while chlorpyrifos is an insecticide. The GM soybean plant is tolerant to glypho-

sate, and farmers apply liberally to eradicate weeds. DanWatch (2011) observed farmers applying 

up to five times the label dosage. In another study done by the Argentina Ministry of Health (Min-

isterio de Salud & Secretaría de Ambiente y Desarrollo Sustentable, 2007), farmers were to list the 

two agrochemicals they used most. 40,8 % state that they use glyphosate, which is not surprising, 

but 48,3 % state using endosulfan, an insecticide high in toxicity, and heavily restricted in Europe, 

in some countries even illegal (Pesticide Action Network UK, 2009). 

Between 1996 and today, glyphosate consumption has increased in Argentina from 14 million li-

tres a year to 200 million litres (Danmarks Radio, 2014). According to my own calculations based 

on above mentioned glyphosate consumption and data on total ha production (La campaña de soja 

en argentina alcanzaría récord en 2013/2014.2013; Pengue, 2005), farmers sprayed 2,8 l/ha in 

1996, while today spraying average 10,5 l/ha. As a soy farmer interviewed for the programme 

(Danmarks Radio, 2014) stated: “This is the problem with no-till. You have to fumigate more12.” 

6.2.1. Weed Resistance and Soil Fertility 

The increased reliance on glyphosate has placed weed populations under intense pressure of se-

lection, and different weeds have developed resistance to herbicides in general, and glyphosate in 

particular. According to the American Chemical Society (2013) more than 200 individual weed 

species have been found resistant to at least a single herbicide – primarily glyphosate – while sev-

eral are resistant to various. Weeds are spreading and getting stronger. In Argentina, nine different 

weeds resist herbicides, seven of these are resistant to glyphosate. Of these seven, six grow in the 

soy fields. Johnsongrass was the first weed to develop resistance to glyphosate and is known as 

one of the ten worst weeds worldwide (Binimelis et al., 2009), while the Mucronate Pigweed is a 

new addition which was discovered in 2013 (The International Survey of Herbicide Resistant 

                                                        
12 Translated from Spanish: “Ese la contra que tiene la siembra directa. Hay que fumigar más.” 
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Weeds, 2013a).  This herbicide can reduce soy yields with 13 %, with just one plant pr. square 

metre (Aapresid.org.ar, 2013). Several of the weeds in Argentina are known as ‘superweeds’ be-

cause they demonstrate multiple resistance to glyphosate (M. A. Altieri & Pengue, 2006a). The pic-

ture is the same in Brazil, where 12 weeds are listed as herbicide resistant in soy fields, five of 

which are resistant to glyphosate. Italian Ryegrass is resistant to several herbicides in both Argen-

tina and Brazil. In Brazil, especially the Conyza family proves difficult to control, and the Conyza 

Sumatrensis - Sumatran Fleabane - shows multiple resistance (Cerdeira, Gazziero, Duke, & Matallo, 

2010; The International Survey of Herbicide Resistant Weeds, 2013b). 

“There are effective non-chemical options for managing weeds in soybean fields, but they entail added 

cultivation, more diversified rotations, much more worker skill and experience and attention to detail, 

and more [labour], fuel, wear and tear on machinery. Applying herbicides is much simpler, especially 

in conjunction with a no-till planting system, and generally does not increase costs and indeed often 

lowers total weed management expenditures. That’s why 98 % plus of soybean farmers worldwide de-

pend so heavily on herbicides in managing weeds.” (Benbrook, 2005) 

In addition to high dosages of herbicides, the change away from crop rotation with cattle forces 

farmers to apply large amounts of fertilisers to maintain soil fertility and coadjutants help increase 

the uptake of fertilisers and herbicides. Every year, Brazil loses 55 MT of soil through erosion. 

“High soil erosion rate and chemical input ratio reflect the fragile characteristics of the soybean 

agricultural production system and the heavy cost paid by the environment for this crop system in 

Brazil (Cavalett & Ortega, 2009).” Between soy harvest and seeding of the rotation crop, farmers 

apply agro-chemicals to prepare the soil, and when the soils deteriorate with signs of sickness and 

pests, farmers apply fungicides and insecticides (DanWatch, 2011; Ramírez H., 2006). In Brazil, 

90% of the soy fields are treated with fungicides to stop mould and mildew, both of which emerge 

due to the close proximity of the soy rows (DanWatch, 2011). 

Farmers often mix these different agro-chemicals, which results in toxic cocktails, and though the 

effects these have on the environment and health are still largely unknown, they might prove dan-

gerous (Ramírez H., 2006). According to Jette Rank, professor and researcher at Roskilde Univer-

sity, who has been studying Roundup for more than 20 years, nobody really knows what it includes. 

Glyphosate is the active ingredient, and the only ingredient that producers are required to label is 
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the active, while other ingredients, such as surfactants and coadjutants that help the active ingre-

dient enter the weeds, are not listed. Research indicates that the Roundup agents are more toxic 

than glyphosate in itself, suggesting a toxic cocktail within the merchandised products (Folmar, 

Sanders, & Julin, 1979; Peixoto, 2005; Danmarks Radio, 2014). 

6.2.2. Nutrient balance 

These intensified production methods are causing the soils to lose important nutrients like nitro-

gen, phosphorous and sulphur, and farmers are increasing application of artificial fertilisers to 

maintain the relative health of the soils. Some research has found that glyphosate may even reduce 

the ability of soy to fix nitrogen, an important argument for its introduction in Brazil in the first 

place (M. A. Altieri & Pengue, 2006a).  

Another environmental issue regarding the production of soy and other internationally traded 

crops is that it causes nutrient export, which in this particular case causes nutrient loss in South 

American soils and resulting nutrient overload in Europe. The soil nutrient balance is detriment to 

healthy growth, but in the current paradigm, nutrients extracted cannot be recycled into the soils 

in the producing country as they are exported. In the destination countries, intensive livestock 

production results in a nitrogen and phosphorous overload, constituting a major pollution prob-

lem (Cavalett & Ortega, 2009). Experts predict a total exhaustion of the Argentine soils by 2050 (M. 

A. Altieri & Pengue, 2006b; La Nación, 2003). INTA13 recognises the problem and states that the 

soy monoculture is causing a 20-30% decline in soil organic matter, which in turn result in soil 

erosion and declining yields. INTA goes as far as to suggest farmers to reintroduce rotation of crops 

with cattle pasture as an important way to revitalise the soils, a cultivation system largely left be-

hind with the introduction of GM soy and the soy monocultures. (INTA Informa, 2013). 

6.2.3. Human health 

The strong tendency of using glyphosate causes resistance in weeds towards this one herbicide 

and consequent increases in application, and re-introduction of stronger herbicides. Severe health 

effects in communities close to soy fields are correlating heavily with the intense spraying, and 

                                                        
13 The Argentine national insitute for agricultural tehnology, Instituto Nacional de Tecnología Agropecuaria 
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local communities and independent NGOs, scientists and doctors try to prove the connection of 

these health effects with the agrochemical sprayings in the fields (Medicos de Pueblos Fumigados, 

2010b). 

Add to this the tendency to apply agrochemicals from airplanes, the close vicinity of farms to pop-

ulated areas, lack of personal protection and lack of knowledge hereof among the workers, and the 

result is a severe threat to the healthy longevity of Latin American society. When applying agro-

chemicals from airplanes, it has a drift effect, meaning that the micro-droplets travel up to 10 km, 

the main reason for why airplane applications have been banned in the European Union (Medicos 

de Pueblos Fumigados, 2010b; Scarnato & Sicca, 2011). This results in 12 million Argentines being 

“sprayed” each year, where farmers spray between October and March, generally three times each 

month. Because of this drift effect, these agrochemicals reach private homes, medical centres, 

schools, squares, football fields, etc., close to the fields and further away (Medicos de Pueblos Fu-

migados, 2010a). 

Scientists from all over the world are challenging the World Health Organisation’ position that 

glyphosate is not very harmful – WHO rates glyphosate a category III chemical on a list where IV is 

the least dangerous. The scientists advocate that glyphosate use in agriculture may cause repro-

ductive problems, miscarriages, major congenital malformations and problems in neuro-cognitive 

development in embryos, and cancer in rural populations. A French study found that Roundup af-

fected a “control point” for DNA damage, which “is known to lead to genomic instability and the 

possible development of human cancers (Marc, Belle, Morales, Cormier, & Mulner-Lorillon, 2004)”. 

Another French study (Benachour & Seralini, 2008) found that, “within 18 h of exposure, Roundup 

kills a high proportion of placental cells at lower concentrations than what is used in agriculture”, 

which could explain the increase of miscarriages among rural workers (Arancibia, 2013). More 

studies have found similar connections with glyphosate consumption (López et al., 2012; Paganelli, 

Gnazzo, Acosta, López, & Carrasco, 2010), and other endocrine disrupting agrochemicals used in 

the soy production, such as 2,4-D, Atrazine, Endosulfan and Paraquat (McKinlay, Plant, Bell, & 

Voulvoulis, 2008; Pesticide Action Network UK, 2009). However, the WHO did not change the tox-

icological classification of glyphosate when it did a re-examination in 2009 (Arancibia, 2013). 
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In Argentina, these studies were well received by rural communities. Here, farm workers and peo-

ple living close to the soy fields experience several severe illnesses. In 2001, in the suburban barrio 

of Córdoba, Ituzaingó, closely bordered by soy fields, a group of mothers to sons working in the soy 

fields began noticing the amount of people, old and young, wearing scarfs and chinstraps to cover 

their mouths. During four months, the mothers went from door to door in the community to gather 

data on medical diagnoses and drawing a map of the affected inhabitants. The results were pre-

sented to the Provincial Ministry of Health with a request for official studies to be made (Madres 

de Ituzaingo, 2011b). Though the Ministry promised to study 150 of the cases presented, the moth-

ers found that the cases were not satisfactorily investigated. They did succeed, however, in chang-

ing the regulation, and now farmers in Córdoba are not allowed to spray with airplane applicators 

above inhabited areas, and Barrio Ituzaingo was declared in a state of emergency and fumigations 

have to be kept at a 2.500 meter distance from inhabited areas. Not all farmers comply with the 

legislation (Madres de Ituzaingo, 2011a), however, so the group keeps protesting, fighting for the 

rural communities in the interior of Argentina affected by agrochemical use, calling for action to 

be made for the children and adults with leukemia, birth defects, respiratory problems, and spon-

taneous abortions (Arancibia, 2013; Godoy et al., 2005)..  

In 2008, a large group of neighbours and NGOs gathered and produced the Carayo Declaration. 

Here they state that the production of soy, the monoculture, the no-till system, and intensive agri-

culture has affected the natural coexistence of people and nature, affecting health. In the declara-

tion, the group lists as most important the growing number of babies born with congenital malfor-

mations and much higher levels of spontaneous abortions than normally recorded. Secondly, the 

groups lists the growing rate of cancers detected in children and adults, severe cases of skin rash 

and discolouration, toxic liver disease, and neurological disorder. Cases of cancer, birth defects, 

skin rash, and respiratory illnesses are increasing all over Argentina, such as in San Jorge in Santa 

Fe, San Nicolás in Buenos Aires, Barrio Ituzaingó in Córdoba, and La Leonesa in Chaco, where sys-

tematic agrochemical spraying occur on a regular basis between October and March (Medicos de 

Pueblos Fumigados, 2010b). In Chaco, added to their findings of increased rates of skin rash, eye 
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irritation, diarrhoea and 

miscarriage, the study 

found a threefold increase 

in cancer, mostly leukae-

mia and tumours, among 

children below 15 years 

old, and a fourfold increase 

in congenital malfor-

mations. The authors com-

pares this with soy expan-

sion in the province (Table 

1 (DanWatch, 2011; Medi-

cos de Pueblos Fumigados, 

2010b)).  

In a Danish television pro-

gramme (Danmarks Radio, 

2014), the hosts investi-

gated the impacts from 

Danish consumption of Argentine GM soy, and during the programme, host Mette Frisk visited the 

neighbourhood of Barrio Ituzaingó in Córdoba where she met with victims from soy production 

and fumigation. Susana Marquez has been pregnant 17 times, but has just one child. Most pregnan-

cies have been lost to spontaneous abortions, the earliest at 4 months, four have been still borns, 

while two boys were born alive, but died as infants due to malformations to the heart. The surviv-

ing daughter has heart problems as well. The first 16 were conceived before the new local legisla-

tion, which sets certain limits to how close fumigation can be done to inhabited areas, while the 

surviving child was conceived after. 

The host also visited the University Hospital in Córdoba and met with Dr. Medardo Ávila Vazquez, 

a paediatrician. According to him, the country average of people dying from cancer is 19-20 %, 

while in villages close to where fumigation is taking place, the figure is 24-25 %, someplace even 

Tables 1 show the possible correlation between malformation 

(above) and soy cultivation (below)  
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30 %. In Ituzaingó, 33 % of the population die from cancer. Further, he says that a mother conceiv-

ing during the fumigation season has a six times higher risk of giving birth to a child with malfor-

mations or aborting, as well as having a harder time at conceiving in the first place (Danmarks 

Radio, 2014). Dr. Medardo Ávila Vazquez headed the first meeting of the doctors of fumigation 

affected communities, and in the report they write: 

“The doctors highlight that they have been attending these same populations for the last 25 years, but 

what they have encountered the last few years is absolutely unusual and they link it directly to the 

systematic agrochemical fumigations14.” (Medicos de Pueblos Fumigados, 2010b) 

The Brazilian Association of Collective Health prepared a report studying the cases of cancer, con-

genital malformation, neurological and mental disorder in the inhabitants of communities neigh-

bouring heavily fumigated croplands. The report states how increasing cases of cancer has been 

detected in the communities of Lucas do Rio Verde, in Mato Grosso province, and Bento Gonçalves, 

in the province of Rio Grande do Sul (Thuswohl, 2013). 

6.4. Land Use Change 

Panichelli and colleagues (2009) define land use as “arable land and transformation from arable 

land, shrub land, pasture and forest.” LUC is from this point on defined and understood as any 

change in land cover use; from forest, savannah, grassland, cattle ranging land and arable to cattle 

ranging land and/or arable cropland. 

The high demand for protein feeds is pushing producing countries to expand soy cultivation. While 

the large majority of soy production in South America occurs in grasslands such as the Argentine 

Pampas, demand is pushing expansion into forested areas, such as the Amazon and the Atlantic 

Forest, and savannah grasslands with a significant number of threes, such as the Brazilian Cerrado 

and the Gran Chaco in Argentina and Paraguay.  

                                                        
14 Translated from Spanish: Los médicos destacaron que ellos atienden, en general, desde hace más de 25 años a las mismas 
poblaciones, pero lo que encuentran en los últimos años es absolutamente inusual y lo vinculan directamente a las fumigaciones 
sistemáticas con plaguicidas. 
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The European Commission (2013) analysed the impact of different consumer products bought in 

the EU on deforestation around the globe. According to figures from this rapport, 75 Mha of forest 

was lost in South America between 1990-2008. The deforestation figures for South America ac-

count for one third of global gross deforestation. Between 1990 and 2010, soy production ex-

panded in South America from 17 to 40 Mha, which contributed directly or indirectly to 13 Mha of 

global deforestation, the large majority of which occurred in South America, particularly Brazil 

(65%), Argentina (19%), Paraguay (7%) and Bolivia (6%). In Brazil, cattle ranching is the major 

driver of deforestation, accounting for 62% of total deforestation until 2008, while only 5% is at-

tributed to large-scale farming (European Commission, 2013). Between 2000 and 2010 alone, 24 

Mha of natural vegetation was converted into land for crop- or cattle grazing land in South America. 

In the same period, soy production expanded 20 Mha. This is a factor of iLUC, where soy expansion 

pushes cattle ranching into the forest frontiers (Arima, Richards, Walker, & Caldas, 2011; European 

Commission, 2013; WWF, 2014). According to a report from the Union of Concerned Scientists 

(Boucher et al., 2012), of all the land used for agriculture, 69 % is taken up by pastures, while 

cropland for the production of feed accounts for just 10 %. 

In an assessment of the opportunities and risks for sustainable soy production, Berkum and Bin-

draben (2008) studied the correlation between soy expansion and deforestation, describing it as 

“a very complex process with various players, some of whom are directly linked to deforestation 

while others are not.” They state that forests are cleared for logging, after which the land is used 

as extensive cattle grasslands. Then the land is converted to dry rice cultivation, finally leading to 

the cultivation of crops, including soy. “This whole process takes around five years or more, so 

views are mixed regarding the direct involvement of soya producers in deforestation. (…) It cannot 

therefore be concluded that soybean cultivation caused deforestation, but it does seem to be one 

of the main factors (Berkum & Bindraban, 2008).” Lima, Skutsch and Costa (2011) also studied the 

land-use change impacts of soy biofuel production in Brazil, agreeing that some indirect deforesta-

tion may be caused by soy production through displacing cattle raising, within both the Cerrado 

and the Amazon. The authors estimate that soy biodiesel production is responsible for up to six 

percent of total direct deforestation in Mato Grosso, and that cattle grazing is causing around 80 

percent.  
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Deforestation of the Amazon and the Atlantic Forest was dramatically high and has been monitored 

since the late 1980s. Several attempts to curb deforestation in these areas have helped to keep 

forest clearing relatively low, and 2012 proved to see the lowest level of deforestation since. In the 

Brazilian Atlantic Forest, forest clearing was banned completely in 2003, and there is legal protec-

tion in place in the Paraguayan parts of the forest as well, but deforestation is still occurring in 

Argentina, though not directly linked to soy expansion (WWF, 2014). Due to the legal protection of 

the Amazon and Atlantic Forest regions, pressure is mounting on the Cerrado and Gran Chaco. This 

has resulted in massive clearing in those areas, with the Gran Chaco having the highest rate of 

forest conversion measured to date. The Gran Chaco lose the equivalent of 2.500 football fields 

each day (Elguezábal, 2010). This area becomes agricultural land for crops with easy, fast and high 

profits, mainly soy monocultures. Between 2010 and 2012 alone, 823,868 ha were cleared to pave 

the way to crop production, three quarters occurring in Paraguay. In Argentina, 6,4 Mha of forest 

and 1 Mha of grassland has been converted into agricultural cropland between 1987 and 2010. In 

the same period, soy production has expanded by 11 Mha (WWF, 2014).  

6.4.1. Biodiversity and fresh water availability 

The current soy cultivation regime is stressing natural ecosystems when expanding into sensitive 

forests and wetlands. Several different ecosystems are threatened by the expansion of soy produc-

tion, such as the Amazon in Brazil and Bolivia, the Cerrado in Brazil, the Atlantic Forest covering 

Argentina, Brazil and Paraguay as well as the Gran Chaco, which covers the north-western part of 

Argentina and south-western part of Paraguay. Forest and natural ecosystems provide clean water, 

healthy soils, help maintain rainwater patterns, and they provide indigenous populations with food, 

shelter and medicines (WWF, 2014) 

“The role of the forest in sequestering carbon from the atmosphere, protecting upstream watersheds, 

conserving biodiversity and gene pools for future generations, providing landscape beauty, regulation 

of the water cycle and climate, soil formation, nutrient recycling, and plant pollination must be consid-

ered not only in economic terms but also in terms of the services provided for human beings.” (Pengue, 

2009) 
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While the Amazon, as the world’s largest biome, is home to one in ten of all Earth’s animals, the 

Atlantic Forest contains 8.000 endemic species, such as jaguars, tree anteaters, tapirs, the golden 

marmoset and more birds than found in the whole of Europe (WWF, 2014). Where the Amazon 

and the Atlantic Forest are forest biomes, the Cerrado in Brazil, covering 1/5 of Brazil’s territory, 

and the Gran Chaco, covering much of north-western Argentina and south-western Paraguay, are 

both considered savannah scrubland and have relatively little forest. Both areas are important for 

their biodiversity. The Cerrado is an important source of fresh water, six out of Brazil’s 12 most 

important hydrological regions originate in the Cerrado, and it supplies fresh water for the main 

cities in Brazil. It is considered a forest upside down, in the sense that it has large amounts of bio-

mass in the roots (Lloyd, 2011). The Cerrado holds 5 % of the world’s biodiversity, including more 

than 800 bird species, 60 vulnerable animal species, 12 critically so, and 11.000 plant species, 

many endemic only to the Cerrado. The Gran Chaco is home to some 3.400 plant species, 500 birds, 

220 reptile and amphibian species and 150 mammals (WWF, 2014). 

The soy expansion also push desertification in the Argentine province of Córdoba. "Between 1998 

and 2002, the equivalent of 67 football fields was deforested every day - an appalling figure," Raúl 

Montenegro, the president of the Foundation for the Defence of the Environment (FUNAM), stated 

(Frayssinet, 2013). According to the local authorities, the town of Rio Ceballos, 30 km north of 

Córdoba Capital, has been on the water scarcity alert since 2005. Córdoba has an annual average 

rainfall of 779 mm, and the shrinking forest cover increases the evaporation of rainwater. Córdoba 

Province has experienced the severest rate of land conversion in Argentina, only five percent re-

main of the forest that covered the province in the beginning of the 20th Century. Further, violent 

logging coincided with the introduction of GM-soy, which requires large amounts of water. Thus, 

water scarcity has increased during the last few years (Frayssinet, 2013). 

6.4.2. The climate connection 

The world’s tropical rainforests are among the most important carbon sinks the earth has and ab-

sorb large amounts of CO2 from the atmosphere (Berardelli, 2009). Global forest and natural eco-

system loss accounts for almost 20 % of global GHG emissions (WWF, 2014), both since deforesta-

tion limits CO2 uptake from the air, but also because large quantities of CO2e are emitted during 
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clearing, which was otherwise stored in the biomass of the forests (Boucher et al., 2012). Conse-

quently, countries with large forest areas can deduct from their national CO2e emissions budgets, 

calculating the sink capacity of different forest areas. However, forest cover is cleared at alarming 

levels several places on the planet, most notably in South America, South-East Asia and Africa, to 

pave the way for cattle and crop production. In South America, The Amazon rainforest is important 

to the Earth’s climate as a carbon sink.  According to the WWF (year unknown), the Amazon forest 

contains 90-140 billion tons of carbon, the equivalent of  9-14 years of current global, annual, hu-

man-induced carbon emissions. Further, the Amazon also affects rainfall patterns across the Amer-

icas and possibly Europe, and further deforestation in the area could lead to drought and crop fail-

ure is these parts of the world (WWF, 2014).  

Two life cycle assessments have been made to assess the GWP and environmental impacts from 

soy production in Argentina, which to a degree consider LUC. Panichelli and his colleagues (2009) 

study the life cycle of soy-based biodiesel for export, comparing the impacts of biodiesel produc-

tion in Argentina, Brazil, the EU, Switzerland, and Malaysia, while Dalgaard and her colleagues 

(2008) study the life cycle of Argentine soybean meal exported to Austria, considering soybean oil 

and the resulting reduction of palm oil relative rapeseed oil. Both studies agree that the factor hav-

ing the greatest impact on climate and environment is the soy cultivation, while subsequent 

transport, processing, and final transport are less important. 

According to Panichelli et al. (2009), the GWP of one kg of soy-based biofuel is 4 kg of CO2e. Of 

these four kg/kg fuel, the cultivation phase accounts for 80 % and 83 % for Argentina and Brazil 

respectively. Within the cultivation phase, LUC is the most significant factor: 

“Amazonian deforestation for soybean cultivation in Brazil, tropical deforestation in Malaysia for palm 

tree production and deforestation of dry subtropical forest in Argentina for soybean cultivation signif-

icantly contribute to an increase in GHG emissions. Emissions due to land preparation for agricultural 

use (land provision) together with carbon stock changes due to LUC represents 70%, 77% and 69% of 

the GWP of the feedstock production process, respectively, in the BR, AR and MY cases.” (Panichelli et 

al., 2009) 
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Dalgaard and her colleagues (2008) studied soybean meal, relating it to marginal palm oil and 

rapeseed oil in order to find which marginal oil should be substituted with soybean oil to result in 

the lowest GWP. They calculate that GWP is much higher if the marginal oil is palm oil (721 g/kg), 

than if the marginal oil is rapeseed oil (344 g/kg), because the avoided environmental impact from 

rapeseed oil is much larger than that from palm oil. Soybeans alone, they argue, emit 642 g CO2e 

per kg soy produced. However, the authors do not calculate LUC, a factor relevant because its in-

clusion affects the result for both soy in general, but also for palm oil, due to the large amount of 

forest cover in both regions. 

6.5. Part Two: Danish Pork Industry 

This chapter looks into the factors surrounding Danish consumption of soybean derivatives in gen-

eral and the Danish pork industry in particular, and looks into Danish consumption of pork and the 

main markets for exports. 

6.6. Danish Soybean Consumption 

Danish farmers use large amounts of soybean meal each year as feed for pigs, poultry and dairy 

cows. Denmark imports roughly 1,8 MT of soy each year, but some 300 tons are re-exported to 

other countries, why approximately 1,5 MT is consumed within Denmark (Chrintz, 2014). Den-

mark is responsible for 5 % of the total imports to the European Union, and like the total amount 

of soy imported to the EU, the large majority of Danish imports are of Argentina and Brazil origin. 

The imported soy corresponds to 

an area of 567.000 ha and 48.000 

respectively in Argentina and Bra-

zil, an area roughly the size of the 

Danish island of Zealand (Herman-

sen, Knudsen, & Sørensen, 2013). 

Table 2 shows Danish soy imports 

in more detail. 

Table 2: Danish soybean imports 
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The consumption of soy in animal production may rise in the next few years. On December 5th 2013, 

Danish poultry producers decided to allow GM feed for broilers, which until February 1st 2014 was 

illegal. The industry decided this because it is increasingly difficult to acquire non-GM soy, since 

80-85% of global soy production is GM. Further, Danish producers’ international competitors al-

low GM feed, a factor that disturbs competition in the market for Danish producers, thus to main-

tain price competitiveness, changing to GM feed was a necessity (Landbrug & Fødevarer, 2013b). 

So far, however, the large majority of soybean meal imports (80 %) is consumed in the pork sector, 

and considering that soybean meal accounts for 90 % of total soy imports, the swine sector is by 

far the most relevant for this case. Dairy cows, veal calves, laying hens, and broilers consume the 

last 20 percent (Chrintz, 2014).  

6.6.1. Pig production and exports of pork 

Denmark had 2.846 pig farmers in 2012 (Danmarks Statistik, 2013), producing 29 million pigs, or 

1,9 MT of pork meat, both conventional and organic (Statistics Denmark, Appendix D2). 9,5 million 

of these were exported as live piglets, while 19 million was slaughtered before being sold inside 

Denmark or exported (Statistics Denmark, Appendix D1). Just 9,6 % - or 183.700 tons – is con-

sumed inside Denmark (Statistics Denmark, Appendix D3). Despite this, it is worth noting that 

Denmark is one of the largest meat eating nations worldwide, average meat consumption ranging 

from 88,7 (Statistics Denmark, Appendix E), through 97 (Kings of the carnivores.2012) to a stag-

gering 145,9 kg per person (Brown, 2009) depending on the particular calculation methods. 

The remaining majority of 90,4 % of Danish produced pork is exported, mainly to countries within 

the European Union such as Germany, United Kingdom and Poland, but a large part is also exported 

to China and Japan on fourth and fifth place respectively. In price value, Germany and the UK are 

the most important importers of Danish pork, while Japan comes in third, even though the amounts 

imported are lower than in Poland and China. However, the trend is changing, and Japan is import-

ing less pork today, 125.031 tons in 2012 down from 166.048 tons in 1992, while China is increas-

ing its imports, reaching 209.612 tons in 2012 up from just 3.263 in 1992. Pork accounts for 21,8 % 

of total food exports and 37,8 % of total animal agricultural exports (Landbrug & Fødevarer, 

2013c). 
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The relative importance of Japan, up until now, was due to Denmark being one of the first countries 

to be allowed access for pork produce to the protectionist country back in 1973. Today, more than 

25 percent of frozen pork sold in Japan is Danish (Ministeriet for Fødevarer, Landbrug og Fiskeri, 

2013). The same thing is happening in China, where Denmark is the first country to sign an export 

agreement and obtain permission to export processed pork products, such as sausages, to the large 

country. The driving factor behind this meat demand is the growing middle class (Heltoft, 2014; 

Landbrug & Fødevarer, 2013a; P. G. Munksgaard, 2014). 

6.6.2. Feed and CO2e emissions 

According to the Danish Meat Association (Year Unknown), Danish pig production is one of the 

most efficient in the world with a feed ratio of 2,69 kg of feed per kg of meat produced, while the 

feed ration is 2,79 in the UK, 2,88 in Brazil and 2,93 in the US. Further, they argue that the produc-

tion of one kg of pork meat accounts for 3,6 kg of CO2e, of which 2,4 kg CO2e stems from feed. The 

Danish Agriculture and Food Council, which the Danish Meat Association is now a part of, realises 

that the pigs’ feed consumption is the single most GHG emitting factor in pork production, why 

they argue that increased feed efficiency equals reductions of GHG emissions (Danisk Meat Asso-

ciation, Year Unknown; Landbrug & Fødevarer, year unknown). However, a study from 2012 

(Weiss & Leip) shows that producing one kg of pork meat in Denmark emits the equivalent of eight 

kg of CO2e.  

Pigs eat a variety of food. It gets energy and protein from different sources such as wheat, barley, 

rape, peas and soy, and at times it gets leftovers from the cheese, beer and insulin production, such 

as whey and spent grain, as a substitute for some of the soy. All products are produced in Denmark, 

except soy. According to Chrintz (2014), soybean meal accounts for roughly 20 % of the feed pigs 

consume, but this differs between the different age groups. Soybean meal is the perfect combina-

tion of high proteins and amino acids to help the pig grow rapidly without putting on too much fat 

(Chrintz, 2014). 

Concito released a report in early 2014, where author Torben Chrintz (2014) includes LUC in his 

study of Danish pork production and soy imports, reaching a result of 5,3 kg CO2e per kg produced 

soybean meal. Subtracting the evaded emissions from marginal palm oil production, as Dalgaard 
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et al. (2008) studied above, soybean meal accounts for 3,8 kg CO2e per kg produced. As a result, he 

estimates that Danish GHG emissions from soy consumption, including direct and indirect LUC, 

reach 6 MT of CO2e each year. This is the equivalent of more than 80 % of total GHG emissions 

from Danish personal cars, or nearly half the national emissions from Danish agriculture. Danish 

agricultural GHG emissions accounted for 17,2 % of Danish emissions in 2011 – 9,7 MT of CO2e – 

counting just the emissions from waste, energy, manure, fertilisers, soils, solvents and other prod-

ucts inside Denmark (Nielsen et al., 2013). Add to this the imported soy protein feeds, and agricul-

ture emissions are considerably larger than the official numbers, 15,7 MT GHG emissions. This is 

an increase in emissions compared to the baseline year 1990, where agricultural emissions stood 

at 12,5 MT (Nielsen et al., 2013).  

6.7. Part Three: Proposed solutions 

In this part, I will look at the solutions currently considered in Denmark to reduce the impacts to 

climate, environment and human health in Argentina and Brazil. There are three propositions for 

change, one backed by the World Wildlife Fund – changing to certified soybean meal – another, 

though similar, by the Danish industry, and the last proposed by Danish think tank, Concito – sub-

stitute imported soy feed with locally produced alternative protein sources.  

6.8. Certified Soy 

During the last few years, European countries have become more attentive to the impacts from the 

production of imported soy derivatives. In Belgium and the Netherlands, agreements have been 

reached to import 100 % certified soy by 2015. In Denmark, the government asked the Universities 

of Aarhus and Copenhagen to investigate to impacts from production of the 1,5 MT of soy imported 

to Denmark, primarily from Argentina and Brazil. The researchers in Aarhus (Hermansen et al., 

2013) looked into impacts to the environment and human health, and assessed the certification 

standards available, while the researchers in Copenhagen (Bosselmann & Gylling, 2012) assessed 

the effect a change to certified soy would have on costs in production and resulting consumer 

prices. 
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The Danish dairy company Arla Foods, which does not import soybean meal directly, has as its goal 

that all suppliers use certified soy by 2015, and hope that their goal will help boost production and 

hereby make it easier to buy, since certified supply is still relatively low. Arla Foods became a mem-

ber of RTRS in 2010 (Arla Foods, 2013; Bosselmann & Gylling, 2012). On April 8th 2014, 27 com-

panies in the Swedish food chain signed an agreement to source 60 % certified responsible soy this 

year, 2014, while sourcing 100 % certified soy in 2015 (RTRS, 2014b).  

6.8.1. Round Table on Responsible Soy 

The RTRS is a multi-stakeholder organisation established in 2006 which objective is “to facilitate 

global dialogue on economically viable, socially equitable and environmentally appropriate soy-

bean production (RTRS, year unknown)”. It has a large variety of member stakeholders, including 

international soybean multinationals, such as Cargill, Bunge and Monsanto, international super-

market chains, such as Carrefour, COOP, and Sainbury’s, as well as NGOs such as the World Wildlife 

Fund, Conservation International and various small NGOs. The scheme certifies conventional, or-

ganic and GM soy production, and is as such technology neutral. The certification scheme is an 

insurance that production of soy comply with the below five principles (RTRS, 2013): 

 Legal compliance and good business practices 

 Responsible labour conditions 

 Responsible community relations 

 Environmental responsibility 

 Good agricultural practices 

Within these five principles, the farmers have to know and comply with national and local legisla-

tion. Wages have to be equal for similar jobs, child labour is illegal, so is discrimination, coercion 

and forced labour. Fumigators have to wear adequate personal protection. Farmers have to use 

communication channels to reach the local community, for instance during spraying season, and 

land right disputes should be resolved justly. Farmers have to take the appropriate measures to 

minimise and mitigate social- and environmental impacts, agrochemical doses cannot be higher 

than written on container labels, products listed in the Stockholm and Rotterdam conventions are 

prohibited, and responsible waste management is required. Farmers have to implement good ag-
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ricultural practices to minimise diffuse and localised impacts to the environment, such as soil ero-

sion, fresh water pollution, and natural vegetation. Farmers have to minimise negative impacts 

from agrochemical use through the implementation of Integrated Crop Management techniques. 

Lastly, soy cultivation may not occur on land cleared after May 2009 (Hermansen et al., 2013; RTRS, 

2013). Worldwide, 1,14 MT of certified RTRS soy was produced in 2013, of which Argentina is 

responsible for 231 thousand tons, while Brazil is responsible for 801 thousand tons (RTRS, 

2014a). 

6.8.2. ProTerra  

Another certification scheme for the production of responsible soy is the ProTerra certification 

scheme. Where the RTRS allow for the production of GM soy, ProTerra certify the production of 

non-GM soy only, following the Basel Criteria for Responsible Soy Production, which were devel-

oped by COOP and WWF Switzerland. (ProForest, 2004). The certification scheme builds on the 

belief that true sustainability relies on the balance between social justice, economic viability and 

environmental care. The scheme has three levels of certification (Hermansen et. al., 2013, 23):  

 Agricultural production; 

 Handling, transport and storage;  

 Processing and Manufacturing, and labelling.  

When a farmer applies for certification, he has to comply with national and local legislation and 

international conventions, but if ProTerra standards exceeds national legislation, those are the ob-

ligatory. The ProTerra standards are similar to those of RTRS, but somewhat stricter, since the 

certification does not cover GM soy, and certified farmers should prevent any possible external 

contamination and cross-breeding from GM sources. Further, farmers have to minimise agrochem-

ical use through the implementation of Integrated Pest Management, and people applying agro-

chemicals shall be qualified and properly trained and have to wear all required personal protection 

equipment. Whereas the RTRS allows for cultivation on land cleared before May 2009, the Pro-

Terra certification mandates cultivation to occur on land cleared before 2004 (Cert ID, 2011). Ac-

cording to Bosselmann and Gylling (2012), ProTerra had 4 MT of certified soy in 2011. 
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6.8.3. Failed Danish negotiations 

Where 27 Swedish food companies and organisations have reached an agreement for sourcing 

100 % certified soy by next year, 2015, the Danish negotiations have broken down. For four 

months, the Danish AgriFish Agency hosted negotiations between 30 organisations from agricul-

ture- and foodstuff production, supermarkets and non-profit organisations in order to reach an 

agreement on the sourcing of RTRS certified soy. The negotiations broke down, first when NGOs 

left the arena, due to RTRS certification not being responsible enough, and later the Agriculture 

and Food Council left, stating that the RTRS is too bureaucratic and demand too much time of the 

soy producer for paper work and international audits (Gade, 2014). 

6.8.4. Expenditure for soybean certification 

Bosselmann and Gylling (2012) calculated the increase in expenditure that certifying soy to RTRS 

and ProTerra respectively will have on feed expenditures for the pig farmer. They estimate that 

sourcing certified RTRS soy will result in an increase in expenditure of 0,9 DKK per animal, while 

the ProTerra certification will result in an increase of 3,6 DKK. In a follow-up report from 2013 

(Bosselmann & Gylling), the authors went on to calculate the increase in consumer prices for the 

different categories with soy input. In this, they estimate that certifying soy with RTRS will result 

in a price increase of between 0,35 and 2,78 DKK, depending on the credit cost, which is changing 

each year. 

6.7. Alternative protein 

As mentioned earlier, Danish demand for soybean derivatives results in six MT emissions of CO2e 

in Argentina and Brazil, mainly due to LUC such as Amazonian deforestation. From a climate 

change perspective, Chrintz (2014) and Concito do not find certified responsible soy to be the an-

swer, despite the fact that both above certification schemes require that cultivation cannot be done 

on newly cleared land. The problem is that even though certified soy is not cultivated on cleared 

land, non-certified soy, cattle, and other land uses will be displaced to the boundary and virgin 

lands. The issue is that as long as soy production is expanding, so will soy or other land uses expand 

into natural land cover, and even with 100 % certification of soy production, this will still occur 

(Chrintz, 2014). 
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So far, no protein crops cultivated within Danish borders has been sufficiently viable as a feed crop 

for pigs; the protein contents are not high enough or other contents limits the pigs processing of 

the feed. Therefore, the high soy imports. While cattle get a large part of their protein needs from 

grass, pigs cannot digest this. Concito’s suggestion is to convert protein-rich clover grass into edi-

ble, protein-rich feed. In Denmark, the focus is to produce biofuels from crops and crop wastes, 

from which the leftovers are edible to pigs. The idea is to change the bio-refinery practices around 

and produce feed for pigs, from which the leftovers are convertible into biofuels. Very little re-

search has been done on this technology, and making it reality requires a substantial investment 

in research, development and trial and error. However, the technology has the potential to substi-

tute large amounts, if not all, of South American soybean meal, not just to Denmark, but to other 

countries as well, as this is a technology other protein-importing countries could be interested in 

(Chrintz, 2014).  
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7. Discussion 
In this chapter, I will discuss the empirical findings from the analysis to the research question and 

sub-questions. The findings will be discussed in relation to each sub-question separately at first, 

as they are components of the overall research question. Then, the overall research question will 

be discussed in relation to the existing literature and the theoretical framework.  

7.1. Sub-question 1: What are the impacts from the soybean production in Argentina 

and Brazil in relation to monoculture and agrochemical use, and LUC? 

7.1.1. Agrochemical use 

Agrochemical use in Argentina and Brazil is growing in the soy fields. Even though both countries 

primarily grow GM soy, a technology that was supposed to reduce agrochemical consumption, the 

unilateral use of the herbicide glyphosate has put weed populations under intense pressure of se-

lection and glyphosate resistance has been detected in a large variety of weeds. Where farmers in 

Argentina applied 2,8 litres of glyphosate herbicides per ha in 1996, applications reached 10,5 l/ha 

during the 2012/13 season (Benbrook, 2012). The tendency is similar in Brazil. Farmers have be-

gun using stronger herbicides in order to combat the weeds, relying heavily 2,4-D. Weeds are get-

ting stronger, and several weeds in both countries show resistance to multiple herbicides, not just 

glyphosate. Farmers are applying stronger doses as well as stronger herbicides as a consequence 

in order to combat these weeds, resulting in a vicious cycle, that in turn affects the local environ-

ment and communities. 

The change in the production system introduced with the technological package in Argentina in 

1996, and in Brazil in 2005, resulted in an intensification of soy production away from crop-and-

cattle rotation. Today, most soy fields are grown as monocultures with close row proximity, while 

some fields have crop rotation with wheat or maize. Cattle no longer roam the fields post-harvest 

to give the soils the nutrients necessary. Instead, farmers push the soils to the limit, draining them 

for nutrients for some years, where nutrients are exported with the soy crops, and apply heavy 

doses of fertilisers to maintain the relative health of the soils for as long as possible. The close 

proximity of rows and the intensive cultivation cause pests and stress in some soils, for instance in 
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Brazil, where 90 % of soils are applied fungicides and insecticides, such as endosulfan, which is 

banned in many countries in Europe (DanWatch, 2011). Drained, eroded and sick soils are left be-

hind in search for new, viable ones. Agricultural experts go as far as to predict a total exhaustion 

of Argentine soils by 2050, something which will threaten agricultural production heavily.   

The technological package, highly acclaimed for the reduction of tilling and agrochemical applica-

tions, has resulted in just the opposite and now stresses the natural environment in Argentina and 

Brazil, drains natural resources, and changes the landscape. Further, the growing use of agrochem-

icals threatens human health in local communities.  

Neighbouring communities suffer respiratory illnesses, difficulties of reproduction, cancers and 

malformations. The direct correlation between the increased rate of agrochemical spraying and 

the illnesses is not proved, but I would argue, together with the many doctors and independent 

scientists involved, that the connection is likely. The rate of illnesses has increased, the average of 

people ill is much higher in communities neighbouring the soy fields than in non-affected commu-

nities, and reported cases increase on line with the increase in soy plantation and agrochemical 

fumigations (Medicos de Pueblos Fumigados, 2010b). Considering that fumigations are done with 

airplanes, a method illegal within the EU, and that micro droplets can travel up to 10 km, experts 

estimate that 12 million people are sprayed each year during the spraying season between October 

and March. Doctors claim that especially during these months, women have a harder time conceiv-

ing, and those that succeed are more likely to lose the child during pregnancy or give birth to a 

child with deformities. 

Glyphosate is still considered a harmless chemical, relatively, by the WHO, and despite large bodies 

of independent studies calling for a change in this categorisation due to results showing the oppo-

site, the WHO chose to maintain its rating for glyphosate when the chemical was re-assessed in 

2009. It is fair to assume, then, that the impact from glyphosate itself is not very harmful. Glypho-

sate, however, is the active ingredient of different brands, such as Roundup, but it is not the only 

ingredient. Several studies have concluded that Roundup is more toxic than the active ingredient 

in itself (Folmar et al., 1979; Peixoto, 2005; Danmarks Radio, 2014). Since nobody knows what 

other ingredients the products contain, it is possible that they cause a toxic cocktail much more 
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dangerous than glyphosate itself, and that it is this combination of unknown ingredients that cause 

the most harm to human health.  

I have not found sufficient data on Brazil to confirm that the same impacts to human health are 

reported there. However, one report from Brazilian Association of Collective Health does mention 

an increase in incidences of cancer in rural neighbourhoods in close proximity to soy fields. The 

report confirms that agrochemical use is increasing in Brazil, just as in Argentina, and that local 

Brazilian communities suffer from the same health impacts: cancer, congenital malformations and 

neurological disorders. Since much of the data I found on health impacts in Argentina is in Spanish, 

and considering that I did find this one report on Brazil, more data may be available in Portuguese, 

but thus unavailable to me as a non-Portuguese speaker.  

7.1.2. Land Use Change 

Another crucial impact to consider from soy production is that caused by LUC, where land conver-

sion happens in forests, such as the Amazon and Atlantic Forest, but also in less forested areas, as 

in the Cerrado in Brazil and Gran Chaco in Argentina. South America is the region in the world with 

the highest rate of deforestation, accounting for one third of global deforestation. According to the 

report from the European Commission (2013), the main driver of direct LUC is cattle ranching, in 

Brazil accounting for 62 % of total deforestation until 2008, while large-scale farming caused just 

5 % of deforestation in the same period. Soy accounts for just 13 of the 75 Mha land conversion in 

South America.  

It is worth noting, however, that large-scale farming, and soy production in particular, may cause 

significant levels of iLUC. As I see the difference between direct and indirect LUC, the direct corre-

lation is for the first post-clearing usage, while the indirect correlation indicates one land usage 

type pushes another into newly cleared land. I would argue that even though cattle is the primary 

driver of LUC, cattle is being pushed into pristine country by large-scale farming such as soy pro-

duction, which is expanding at alarming rates. Between 2000 and 2010, 24 Mha of forest and sa-

vannah land was cleared for crop- and cattle usage. In the same period, soy production expanded 

20 Mha, which indicates that even though soy production is not directly causing land conversion, 

it is a significant factor for pushing other usages into pristine areas (Arima et al., 2011; WWF, 2014).  
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Land conversion in general is causing large losses of biodiversity, in trees, flora and fauna, remov-

ing food bases and clearing habitat. This is the case in both forest areas, such as the Amazon and 

Atlantic Forest, and savannah scrubland such as the Cerrado and Gran Chaco, all of which enjoy 

abundant wildlife and plant species. Many animal and plant species are endemic to their different 

biomes, and some animals are threatened by extinction due to land conversion. Considering that 

the Cerrado provides clean water to the large cities and that the Amazon helps maintain rainwater 

patterns across the globe, the expansion of soy production may have larger impacts than directly 

visible, both limiting and polluting these resources. In Córdoba, Argentina, soy expansion pushed 

land conversion with the equivalent of 67 football fields each day between 1998 and 2002, result-

ing in drastically lower forest cover and higher evaporation of rainwater, both of which are causing 

desertification in the province and a serious lack of water. 

Another area affected by land conversion for soy expansion is global warming. The world’s tropical 

forests are among the world’s most important carbon sinks, absorbing large amounts of CO2 from 

the atmosphere. Forests and other ecosystems account for roughly 20 % of global GHG emissions, 

and deforestation is important as this is limiting the forest uptake of CO2, but also because of the 

large amounts of GHG emitted during the clearing and consequent burning of forests (Boucher et 

al., 2012; WWF, 2014). The Amazon forest is especially important since it is estimated to contain 

90-140 billion tons of carbon, the equivalent of 9-14 years of current, human induced carbon emis-

sions.  

Most researchers agree that the cultivation phase of soy production is the one emitting the most 

GHG emissions in the entire soybean supply chain, far outweighing transportation and storage 

emissions. In their life cycle assessment on biodiesel production, Panichelli and his colleagues 

(2009) argue that soy cultivation accounts for 80 % and 83 % of GWP for Argentina and Brazil 

respectively, and conclude that direct land conversion accounts for 77 % and 70 % of the GWP 

from soy cultivation.  

7.1.3. Sub-conclusion 

Soy production is increasing, following global demand. Cultivation occurs with large dependence 

on agrochemicals sprayed to eradicate weeds. These weeds are increasingly developing resistance 
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to the main agrochemical used in soy production, the herbicide glyphosate, towards which GM soy 

is tolerant. This is yet again causing farmers to increase glyphosate applications, in both doses and 

occurrences, creating a vicious circle. 

The increase in agrochemical applications is affecting health conditions in the local communities. 

Rural neighbourhoods close to soy monoculture fields are experiencing increased rates of deform-

ities in newborn children, cancer and leukaemia among young and adults, respiratory illnesses and 

skin problems in all age groups. Women have problems conceiving during the spraying season be-

tween October and March, and those who do conceive often lose the baby or give birth to a child 

with congenital malformations. Even though the direct correlation has not been proven, doctors 

throughout Argentina find it highly suspicious how increases in serious illnesses and fumigations 

go hand-in-hand.  

The increase of soy production is also requiring large tracts of land, and expansion is pushing into 

pristine territory, both in forests, savannah and scrublands, if not directly, then displacing cattle 

ranching into newly cleared lands. LUC causes biodiversity loss and climate change. The clearing 

of natural ecosystems removes the food source for many animals and destroy habitat for others. 

Further, the Amazon, the Atlantic Forest, the Cerrado and the Gran Chaco are all considered carbon 

sinks in their different capacities as forests and savannah scrubland, and clearing these areas cause 

GHG emissions otherwise stored within the biomass to be emitted and removes a potential for 

further carbon uptake of these ecosystems. For the production of one kg of soy-based biofuel, 4 kg 

of CO2e are emitted to the air, primarily during the cultivation phase. 

Based on the above discussion,  I will argue that soy production is causing severe impacts to climate, 

environment and human health, especially through the increased use of agrochemicals and ex-

panded land use.  

7.2. Sub-question 2: Why is Denmark (Danish farmers, politicians, and consumers) 

/not/ responsible for these impacts? 

Denmark imports 1,5 MT of soybean meal each year - not considering the 300.000 re-exported to 

other countries - to be used as feed for pigs, poultry and dairy cows. This accounts for just 5 % of 



Page 62 of 93 
 

total EU imports. Considering these figures, Denmark is not one of the biggest markets for soy 

products in Europe, nor worldwide. However, the Danish pork sector is a large industry producing 

close to 30 million pigs each year, who consume the large majority of soybean meal imported, 80 

percent.  

In South American, the production of soy crops later exported to Denmark covers an area the same 

size as Denmark’s biggest island, Zealand. Thus, the soy imports to Denmark are responsible for 

considerable land use and possible LUC in Argentina and Brazil. The production and import of 

these 1,5 MT soybean meal cause 6 MT of CO2e emissions, much of which is attributable to LUC 

(Chrintz, 2014). Further, severe impacts to environment and human health are connected to soy 

production, some of which occurs due to Danish soy imports. When relating these factors to the 

consumption-based approach, the fact is that Denmark consumes large quantities of soybean de-

rivatives, why Denmark should carry a part of the responsibility for the impacts in South America. 

It is important to consider, however, that the large majority of pigs and pork produced in Denmark 

is not consumed within its borders. Danish consumers eat just 10 percent of total production, while 

the large majority of 90 % is exported to other EU countries, mainly Germany, the UK and Poland, 

but also to Japan and China. Back in 1973, Denmark was one of the first countries to gain access 

for its pork produce to the protectionist Japanese market, and still today Danish pork makes up 

25 % of all frozen pork in Japan. The case of China is similar; this year politicians have signed 

agreements with Denmark, which will result in Denmark gaining exclusive access to the large mar-

ket in the east for its pork produce, specifically for processed meats such as sausages (Heltoft, 

2014; Ministeriet for Fødevarer, Landbrug og Fiskeri, 2013). Denmark is the final consumer of the 

soy products, but since these are used in the production of pork, primarily, I would argue that Den-

mark is just another link in the supply chain. 

7.2.1. Sub-conclusion 

Denmark is just another link in the commodity trade supply chain, where soybean meal is imported 

to feed pigs that are then exported around the world. So even though soy imports account for six 

MT of CO2e, increasing the overall agricultural sector GHG emissions to 15,7 MT, much of these 



Page 63 of 93 
 

emissions are again re-exported to other countries embodied in these meat exports. The consump-

tion-based approach to emissions calculations state that emissions are allocated to the final con-

suming country, why I would argue that Denmark is not in itself responsible for much of the im-

pacts to climate, environment and human health in Argentina and Brazil, since the soybean meal 

is an input to the production of pork that is exported to other countries. According to the consump-

tion-based approach, these impacts should be attributed to the country consuming the final prod-

uct, the Danish pork. 

However, since Danish consumers eat 10 percent of the final product, Denmark should be allocated 

10 percent of impacts to climate, environment and human health in Argentina and Brazil from the 

production of 1,5 MT soybean meal. This is not a lot. What one has to add to the equation, is that 

Danes are one of the nationalities eating the most meat per capita. Thus, we may be responsible 

for soybean meal imported to other countries, before the final meat product is imported to Den-

mark, and this way be attributed more than the ten percent share. 

7.3. Sub-question 3: To what extent are Danish suggestions for change /not/ suffi-

cient to meet these issues? 

7.3.1. Responsible soy 

During the last decade, political attention to the consequences from soy production has increased 

on line with increasing cases of serious illnesses, biodiversity loss, environmental impact and their 

impacts to climate change. Several certification schemes have been developed, most importantly 

the RTRS and ProTerra schemes. While the RTRS certifies both conventional-, organic- and GM soy 

production, and is as such a technology neutral certification scheme, the ProTerra scheme certifies 

all agricultural products and their derivatives, as long as they are not GM. This way, the ProTerra 

is both more broad and more strict in certification. 

Generally the two certification schemes are the same. They both support better conditions for 

workers, working against child- and forced labour, for the right to association and creation of 

workers’ unions, equal pay for equal work, etc. Further, both schemes work for a more responsible 

use of agrochemicals, the correct doses should be applied, no agrochemicals listed in the Stockholm 



Page 64 of 93 
 

and Rotterdam Conventions may be used, and the proper use of personal protection by applicators. 

Good relationship with the local communities should be established, land rights respected, and 

conflict resolved in a just and fair manner. Lastly, soy cultivation may not occur in newly deforested 

lands, but while for the RTRS land has to be cleared before May 2009, the ProTerra certification 

requires farmers to cultivate on land cleared no later than 2004.  

Denmark has not yet reached an agreement for sourcing certified soybean meal, actually negotia-

tions failed just back in end-March 2014. A few weeks later, on the other side of the border, 27 

Swedish food and agriculture organisations reached an agreement on sourcing 60 % certified soy 

in 2014, and 100 % certified soy in 2015. In the Netherlands and Belgium, they have also agreed 

to source 100 % certified soy in 2015. Danish negotiations failed because the agricultural organi-

sations, such as Danish Agriculture and Food Council, found the RTRS certification scheme too bu-

reaucratic, while the NGOs found that it was not responsible enough. 

7.3.2. Protein alternatives 

The Danish climate think tank, Concito, finds that sourcing responsible soy may be well enough to 

address labour and health issues, and to some extent environmental issues, however, they find the 

attention to deforestation and climate change out of proportion. They argue that while responsible 

soy may very well not cause further deforestation directly, non-certified soy production will be 

pushed into newly cleared land, and I would argue that it is the same with other land uses, such as 

cattle ranching. The issues is that as long as demand for soybean derivatives is increasing, land use 

for soy production will expand, and even though these expand on old land, other foodstuffs will be 

pushed away and pressure on virgin soils will mount. Even though cattle is the biggest force of LUC, 

soy production is not far behind, and certifying production will not change the overall demand for 

land. 

Concito argues that Denmark should increase funds for research and development of a system to 

produce alternative protein sources within Denmark. This way it is not necessary to import pro-

teins from South America, saving both the rainforests and the transport to Europe. The idea is to 

convert clover grass through a refining process to protein rich feed. However, very little research 

worldwide has been done, so far, why relatively large investments are needed. Politically, the focus 
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has been to develop green energy sources, such as biofuels based on agricultural waste. But con-

sidering that total soy imports account for 6 MT CO2e, the equivalent of 80 % of total emissions 

from personal cars, they argue that steps to lower emissions are easier to take by finding alterna-

tives to soy protein imports than GHG emission reductions from the transport sector. 

I find the idea interesting. Concito’s solution to find an alternative by which to cut demand of soy-

bean derivatives is the only solution proposed to properly meet the challenge of land use change 

and climate change. All other NGOs and non-profits, as well as government bodies, argue solely for 

the sourcing of responsible soy, in one way or another. As the only viable solution to cut GHG emis-

sions from soy production, alternative protein sources deserve some merit and attention. 

7.3.3. Sub-conclusion 

The certification schemes to ensure responsible production of soy have a limited effect. Consider-

ing their likeliness, they are good at addressing social issues such as labour conditions and com-

munity outreach, and the focus on lower and more responsible use of agrochemicals should cut the 

impacts to human health. The attention to deforestation and LUC is there, but I would agree with 

Concito that even certifying 100 % of total soy production in South America would not limit the 

impact to deforestation from soy production. Even though soy cultivation is not done directly on 

newly cleared soils, current increases in demand for protein feeds will require an increase in land 

use for soy cultivation, land changed from other uses. Especially cattle will move into the forest 

frontiers, but also other agricultural land uses such as food and commodity production. 

Taking this problem into account, I will argue that the solution to source certified soy is a short-

term solution. Impacts to workers and the local community will be less severe, both for labour 

conditions and -rights and land struggle and property rights, which has not been included in this 

study, and to health through the reduced reliance on agrochemicals, if Denmark sources certified 

responsible soybean meal to feed its pigs. However, I would argue that impacts to deforestation 

and land use would not improve significantly. This way, certifying our imported soy proteins will 

be a short run solution that may improve impacts from Danish consumption of soy until alternative 

protein sources have been properly developed. I find that I agree with Concito and Torben Chrintz, 
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when they argue that certified soy is not a viable solution in the long run, and that alternatives 

have to be found. 

7.4. Research Question: What are the impacts from Danish soybean consumption in 

South America? 

Soy is the most important commodity crop worldwide according to imports, accounting for $51,4 

billion in 2011, closely followed by wheat (Faostat, 2013b). This is not considering soybean meal, 

which traded for $27,9 billion the same year. While China is the largest importer of whole soybeans, 

the European countries import the largest share of soybean meal. As outlined above, Denmark im-

ports large amounts of soybean meal from Argentina and Brazil every year to be used as feed, pri-

marily in the pork industry. The meal accounts for around 20 percent of a pig’s diet and 80 percent 

of all meal imported is eaten by pigs. The Danish pork industry is one of the biggest in the world, 

and Danish consumers are some of the largest meat consumers globally. 

Soy is primarily cultivated in the United States, Brazil and Argentina. Particularly for the Danish 

case, most of our soybean meal imports are cultivated in Argentina and Brazil. In both countries, 

the large majority of soybeans are GMOs. This technology was introduced as a means to lower ag-

rochemical use and soil erosion through the introduction of no-till farming and herbicide-resistant 

seeds, and evidence from the US shows that this was the case during the first few years. However, 

the unilateral use of the herbicide glyphosate, the active ingredient in Roundup, forced weeds into 

an intense process of selection and several difficult weeds have now developed resistance to 

glyphosate and cannot be handled even with heavy doses applied several times during the spraying 

season. 

Concurrently with the introduction of GM soy, the production transformed from one of mixed us-

age with cattle to one of monoculture with just soy plants, or in some cases in mixed crop usage 

with wheat or maize. Where the cattle before left manure as fertiliser to give nutrition to the soils, 

the change to monoculture has erased that source of nutrients, and the intensification of produc-

tion, always seeking larger yields, is stressing and sickening soils. Hence, farmers have to apply 

fungicides and insecticides to keep away pests, while adding chemical fertilisers to maintain the 
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relative health of the soils. This heavy increase in agrochemical use is threatening health conditions 

in the local communities, where the share of cancer and leukaemia, respiratory illnesses, and con-

genital malformations are higher than in cities or communities far from the soy fields. Women have 

a hard time conceiving during the spraying season, and those who do manage to conceive, often 

lose their child or give birth to a baby with deformities.  

The soy is produced as a commodity to be exported to other countries, such as Europe and China. 

The constant demand for protein feeds for the livestock sector pushes farmers to expand and pro-

duce even more, causing cattle and other crops to be displaced into new land. Forests and savannah 

scrubland are cleared to pave the way for cattle, which is pushed into natural vegetation to pave 

the way for fast cash crops. Soy cultivation is an important factor of iLUC, causing heavy loss to 

biodiversity and increasing global warming. 

Taking the consumption-based approach into account, the consuming countries hold a far larger 

responsibility for these issues than they do with the production-based approach, and the same is 

the case for Denmark. If the demand for soy proteins were not as high, these impacts would not 

occur. First world demand for proteins is causing these severe impacts to environment, climate 

and human health, and Denmark is, as the final consumer of these products, responsible for sub-

sequent impacts. 

On the other hand, the consumption-based approach attributes GHG emissions to the final con-

sumer of the final products, following the supply chain to its end. In this case, soybean meal is not 

the final product, but an input to the pork industry. Denmark has a large pork industry, producing 

annually approximately 30 million pigs, of which all but 10 percent are exported to other countries. 

Considering that Denmark is just another link in the supply chain, the responsibility for the impacts 

caused through the production of 1,5 MT of soybean meal is just partly attributable to Denmark, 

while more so to the other importing countries. The consumption-based approach is to some de-

gree the calculation of the trade balance of CO2e, and in this particular case, GHG emissions, envi-

ronmental impacts ad human health issues are imported to Denmark, and subsequently exported 

to other countries. 
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This does not conclusively say that Denmark does not hold any responsibility for these impacts 

caused. As the producing – though in the middle of the chain – country, Denmark has the possibility 

to set particular standards for the sourcing of soy, the production of pigs, and the conditions in the 

pig barns, during transport and in slaughterhouses. Particularly the last three parts of the process 

have been highly debated for many year, but a large degree of attention has been made to the 

sourcing of soy, lately, an area where Denmark can have a positive impact as intermediary country. 

Much attention has been made to the possibility of sourcing responsible soy, for instance through 

the RTRS or the ProTerra certification schemes. Both of these improve workers’ conditions and 

increases attention to the environment, to the use of agrochemicals and to deforestation.  

Such a solution may very well improve upon the environmental- and social issues related to soy 

farming. In the long run, however, especially the attention to deforestation will not suitably solve 

the issue. Soy cultivation is one of the main driving forces behind deforestation and LUC in South 

America, especially in Argentina and Brazil where the Amazon and Atlantic Forests are under 

threat, as well as the Cerrado and Gran Chaco savannah scrublands. Cattle is the main driver of 

deforestation in Brazil, but cash crops such as soy pushes cattle into the forest biomes, while culti-

vating the rich soils of earlier pastures. As long as demand for soy is rising, the demand for culti-

vatable land will increase, whether it be newly cleared land or fertile pastureland.  

It is necessary to reduce demand for land. Increasing soy yields will reduce land use, but it is a 

costly and lengthy process, and yields will continue to depend on healthy soils and good weather 

conditions. Another possibility is to find alternative protein sources, such as the suggestion made 

by Danish think tank Concito. Their proposal to increase investments in research and development 

for the processing of clover grass into protein-rich feed edible to pigs is a good one, one that can 

reduce, if not completely eliminate, the need for soy proteins in Danish pork production. 

The problem with Concito’s proposal is that it is not yet readily available and require a lengthy 

process of research and development to be so. On the other hand, I would argue that sourcing re-

sponsibly cultivated soybean meal is only viable to reduce impacts to environment, human health 

and labour conditions, while the impact of land use need and LUC will continue unabated. This 

leads me to the proposition that sourcing certified soy may be a short-run solution to be applied 
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now, while waiting for the long-run solution of alternative protein production becomes readily 

available. This way, action can be taken now on some serious issues, such as health and environ-

mental impact, while at the same time getting ready for the final thrust to cut impact to a just as 

serious issue, climate change and biodiversity. 

Denmark is in a unique position in Europe to push for action on both accounts. Even though Den-

mark is a small country of just 5,5 million inhabitants and imports a relatively small share of total 

EU soy imports, Denmark is respected in the EU as a front-runner on climate change action and 

green technology development. Our importance in Europe as a large supplier of pork to several 

countries may have an impact on that account. Further, China looks to Denmark for technical solu-

tions to energy production, and has accepted Denmark as the first country to be allowed access for 

processed meats, why I would argue that Denmark may be of importance when talking Chinese 

demand for meat and proteins. Recognised for our green technology development, alternative pro-

teins will have a large market and may become an important commodity for Danish farmers and 

Danish economy. 
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8. Conclusions 
The aim of this thesis was to assess the impacts Danish consumption of soybean meal has on soci-

ety in South America, and assess final responsibility for these impacts. This was accomplished 

through an analysis of three sub-questions, which assess the impacts caused by expanding soy pro-

duction, Danish responsibility according to the theory, and how suggestions for change may help 

reduce impacts. Here, I will briefly explain the theory, after which I will state the findings. Lastly, 

limitations will be explained and further research possibilities will be suggested.  

Through the analysis and discussion of these three sub-questions, a theoretical lens was applied to 

guide the study. This was the theory of the consumption-based approach to GHG emissions calcu-

lations, which has been developed by numerous scholars throughout the late 1990s, the 2000s and 

early 2010s (Subak, 1995; Schaeffer & de Sá, 1996; Rothman, 1998; J. Munksgaard & Pedersen, 

2001; Helm et al., 2007; Peters, 2008; Davis & Caldeira, 2010; Mózner, 2012; Barrett et al., 2013). 

These scholars all argue for the need to implement measures of consumption-based emissions cal-

culations in order to evade the risk of weak carbon-linkages, where production is shifting from 

Annex II countries, who have set emissions reduction targets, to non-Annex II countries, who have 

set no targets. Emissions embodied in traded goods are increasing, and as a supplement to current 

production-based approaches, consumption-based approaches can force Annex II countries to ac-

count for products consumed within their countries, but produced outside of it.  

The soy imports have gained attention lately in Denmark, due to the severe impacts cultivation has 

in the producing countries. Thus, for this thesis in particular, the theory was applied to the case of 

soy consumption in Denmark and widened to include not only GHG emissions but also impacts to 

environment and human health. This way, it helped explain the cause-effect relationships between 

demand for meat, subsequent demand for protein feed and resulting impacts to society. 

The data shows how soy production causes severe impacts throughout Argentina and Brazil, to 

environment, human health, and climate change. These impacts stem from the application of agro-

chemicals to eradicate weeds and maintain relative health of the soils, affecting the local environ-

ment and peoples; and from the expansion of soy production, which causes LUC and ultimately 

land conversion resulting in biodiversity loss and climate change.  
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Soy is cultivated to meet a demand from the global market for protein feeds for the livestock sector, 

not for local consumption. Thus, global demand is driving soy production and expansion. The Dan-

ish pork sector, despite consuming a relatively small amount of total soy production, is one of the 

largest exporters of pork products, why it is relevant to study the Danish case. Doing so it is possi-

ble to assess in which aspects we can improve the impacts caused by our consumption. 

Denmark is the final consumer of 1,5 MT of soybean meal, and does carry a great responsibility for 

the production of that meal, which is consumed in Danish pork farms. However, from the consump-

tion-based approach, which attributes responsibility to the final consumer of the final product, we 

can conclude that Denmark does not carry the full responsibility for this demand of soybean deriv-

atives. External forces, countries within the European Union as well as China and Japan, are con-

suming the large majority of Danish pork, why they are responsible for the impacts in South Amer-

ica, according to the theory. 

As the countries experiencing the direct impact, Argentina and Brazil should do more to limit those 

impacts. Further, as the responsible party for the production of 30 million pigs annually, who con-

sume close to 1,5 MT of soybean meal each year, Denmark may choose to change procedures and 

thereby minimise impacts, for instance through the sourcing of certified responsible soy. Doing so 

will minimise impact to environmental degradation and human health. 

However, from the findings it is apparent that sourcing sustainable soy products is not viable in 

the long run, since it is unable to sufficiently meet the impacts from LUC. The more viable solution 

of developing alternative protein sources in Denmark, however, is a long-term one, since very little 

research and development has been made to date, and considerable time is required before the 

technology is ready to implement. 

Therefore, I would argue that consumers, government bodies and industry should work together 

to meet this challenge. The data shows the need for change, and while alternative proteins is a 

solution for the future, sourcing certified soy proteins is a ready solution to be applied in the mean-

time, while alternative proteins are being fully developed. This way, Danish industry can help cre-

ate better working conditions, better environment, and limit impacts to human health now, while 

working on a viable solution to climate change and a product and technology, which Denmark can 
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export to other countries in the future and make good profit from. Consumers are an important 

participant in this process, demanding responsible alternatives. 

8.1. Future research 

This, however, requires a certain level of awareness about what is taking place. This thesis is a 

source in point, meant as an informative document to help increase awareness among consumers 

for how their demand for certain products cause severe impacts around the world, in this case 

from soy production. 

Early on in my thesis research process, the aim of this thesis was to explore the impacts and explain 

the cause-effect relationship of Danish soy consumption and pork production, which has been done, 

after which I would discover to what extent consumers are aware of these impacts and relation-

ships. This was not possible due to constraints to size and time as a single-researcher thesis re-

search project. I consider this to be an important step for future research. I think it is important to 

make sure that consumers are aware of the impacts their consumption patterns have, in order to 

make sure that consumers can make informed choices when putting goods in their shopping bas-

kets. Hence, another step may be to study consumption patterns and assess whether informed con-

sumers would change buying habits. 

This research design applies a case study design. Even though it has been criticised for its lack of 

generalizability – statistical generalization – Yin (2009) and Flyvbjerg (2006) both argue that the 

case study may indeed produce generalizability, but analytical generalization, not statistical. This 

way, the case study may be a “force of example”, to illustrate the bigger picture. The soybean case 

was chosen as just that, an example to prove a general point about consumption and its cause-

effect relationship with impacts throughout the world. Being the world’s number one export com-

modity, soy is an important example of what may be occurring in the supply-chain of other export 

commodities, such as coffee, bananas, cotton or, as an extreme case, cocaine, or consumer goods, 

such as computers, smartphones, or cars. 

Another possibility for future research is to apply this theory and research to the larger picture 

and test my results to other cases of export commodities or consumer goods. This way, this thesis 
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may be used to form hypotheses or propositions on which to base a deductive study. Especially the 

finding that land conversion is likely to occur, despite certifying 100 % responsible soy, the culti-

vation of which is not allowed on newly cleared land, may be very interesting to study further. This 

could be through more in-depth single-case studies, for instance, but by looking at other export 

commodities. This way, both the land conversion proposition as well as the theory may be tested. 
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Appendix A 

Data Source Index 
This Data Source Index outlines the different data source types used for this thesis. A total 

of 155 sources have been used for the entire thesis. All sources are listed in the 

Bibliography list for further reference.

 

Academic articles – Peer reviewed journal articles found through Google 

Scholar or CBS library databases such as Taylor & Francis Online, Springerlink, 

Science Direct, Sage Journals Online, and Wiley Online Library. 

Scholars include: agricultural and ecological engineers, plant breeding 

specialists, embryologists, economists 

60 articles 

1 book 

Methodology sources – books, journal articles, Sage Research Methods online 15 sources 

Sector organisation reports and websites – reports from organisations such as 

Danish Agriculture and Food Council, INTA reports, RTRS, ProTerra 

17 reports and 

news releases 

Government body reports and websites – reports from government bodies 

such as the European Union, USDA, the Danish Centre on Environment and 

Energy, and the Argentinean Ministry of Health as well as reports 

commissioned by government bodies, such as reports from the Department of 

Food and Resource Economics at Copenhagen University 

15 

Non-profit organisation reports and websites – reports from NGOs such as the 

International WWF, Concito, Greenpeace 

13 

Websites, incl. online news agencies – such as the Faostat and Statistics 

Denmark databases, news releases from sources such as the Danish 

Broadcasting Channel, newspapers online, the International Survey of 

Herbicide Resistant Weeds 

25 

Videos – such as Madmagasinet Bitz og Frisk; Glifosato, El Documental; 4 
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Coding Arima et al 
Statistical confirmation on indirect land use change in the Brazilian Amazon 

Codes by appearance 

Deforestation reduction commitment 1-1 

“deforestation continues” 1-1 

Cattle LUC 1-1 

Soy iLUC 1-2 

“Displacement” 1-2, 2-

1 

Cause-effect 2-1 

“soaring demand” 2-1 

Land conversion 2-1 

Cattle population increase 2-1 

Soy expansion 2-1 

Pasture primary LUC 2-1 

Mechanized agriculture significant iLUC 2-1 

iLUC 2-1 

“land use displacement” 2-1 

“Soy Moratorium” 2-1 

“northward displacement” 2-2 

Strong relationship 3-1 

Northwest displacement 3-1 

“substantial impact” 3-2 

“significant impact” 3-2 

Large distance LUC 3-2 

“Land use linkages” 3-2 

Commodity chain iLUC 3-2 
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Thematic analysis – Arima et al 
Land use change 

Direct impact 

“deforestation continues” 

Cattle LUC 

Land conversion 

Pasture primary LUC 

Large distance LUC 

Indirect impact 

Soy iLUC 

“Displacement” 

Mechanized agriculture significant iLUC 

iLUC 

“land use displacement” 

Commodity chain iLUC 

Regulation 

Deforestation reduction commitment 

“Soy Moratorium” 

Factors 

Cattle population increase 

Soy expansion 

“northward displacement” 

Northwest displacement 

Severity  

“substantial impact” 

“significant impact” 

 

Patterns 

Cause-effect 

“soaring demand” 

Strong relationship 

“Land use linkages” 

 



Arima

Land Use Change

Direct impact

Cattle LUC

 “deforestation continues”Land conversion

Pasture primary LUCLarge distance LUC

Indirect impact

Soy iLUC

 “Displacement”

Mechanized agriculture
significant iLUC

iLUC

 “land use displacement”

Commodity chain iLUC

Regulation

Deforestation
reduction

commitment

 “Soy Moratorium”

Factors

Cattle population increase

Soy expansion “northward displacement”

Northwest displacement

Severity 

 “substantial impact”

 “significant impact”

Patterns

Cause-effect  “soaring demand”

Strong relationship
 “Land use linkages”



Appendix B2 

Coding – Chrintz 
Climate gains through increased protein production in Denmark 

Codes in order of appearance 

“Danish soy imports” 1, 12 

“Climate effects” 1 

“Environment effects” 1 

“increasing feed protein demand” 1 

Danish animal production 1 

“Natural areas” 1 

“Biodiversity” 1 

“South America” 1 

GHG emissions 1, 3 

Significant soy demand GHG 1 

Half national agriculture GHG 1 

Increased Danish production 1 

“eliminate soy imports” 1 

“climate advantages” 1, 17, 18 

“environment advantages” 1, 18 

Lack of research 1 

“research and development” 1, 3 

Danish contribution 1, 3 

Decrease GHG emissions 1 

“Danish environment impact” 3 

“Danish climate impact” 3 

Import raw materials 3 

Import consumer goods 3 

“agricultural sector” 3, 5 

Large meat and dairy production 3 

Don’t produce enough feed 3 

“protein” 3 

“large feed imports” 3 

“environmental consequences” 3, 18, 18 

“climate consequences” 3, 18, 18 



“producing countries” 3, 5 

“Danish goods” 3 

Larger environmental impacts 3 

Larger climate impacts 3 

Feed import consequences 3 

Counteract 3, 3 

Energy producing bio refineries 3 

Feed producing bio refineries 3, 14 

“improved global climate effect” 3 

“environmental costs” 3 

“climate costs” 3 

“agricultural production” 3 

“animal production” 3, 5 

“farming and forestry” 3 

30% GHG emissions 3 

“great attention” 3 

Energy sector GHG 3 

Less technological leaps 3 

“fast emissions reductions” 3 

“substantial emissions reduction” 3 

“large Danish animal production” 4 

“large Danish soy imports” 4 

“Concentrates” 4 

 “ruminants” 4 

“non-ruminants” 4 

“Roughage” 4, 16 

Clover high in protein 4 

Soy protein imports 4 

20% of pig feed 4 

Relative area demand 4 

“Danish animal products” 5 

“Environment load” 5 

“Climate load” 5 

“soy production consequences 5 

GHG emitter 5 

Nutrient contents loss 5 

Plant-to-animal calorie conversion 5 

Large feed production area need 5 

80% of agricultural lands 5 

“methane” 5 

“Energy production” 5 

Land conversion 5 



“forest” 5 

GHG uptake 5 

“LUC” 5 

“Indirect LUC” 5 

Danish soy demand 5 

Agricultural land conversion 5 

Deforestation 5, 12 

Large GHG emissions 5 

Substantial crop GHG emissions 5 

LCA 5 

Lack GHG sources 5 

Consider iLUC 5 

Soy oil biproduct 5 

Marginal palm oil 5 

“Climate potential” 9 

“Feed imports” 9 

Increasing attention to soy consumption 10 

Political attention 10, 12 

80% imported soy as pig feed 10 

Increasing imports 10 

Soy imports 11, 14 

Soy exports 11 

Economic value 11 

Countries of origin 12 

Largest importing entity 12 

Civil society attention 12 

“environmental challenges” 12 

“social challenges” 12 

Tied to production 12 

“solve the problem” 12 

“import certified soy” 12 

“sustainable” 12, 22 

“certification schemes” 12 

guarantee 12 

“improved social profile” 12 

Not guarantee 12 

“Improved climate impact” 12 

“marginal production” 12 

“production growth” 12 

EU protein imports 12 

net soy emissions 14 

“climate impacts” 14 



Biomass energy 14 

GHG emissions reduction potential 14 

“climate friendly alternatives” 14 

Soy emissions 14 

National Danish CO2 calculations 14 

“little attention” 14, 18 

“improved climate profile” 14 

International interest potential 14 

Bio energy tax relief 14 

GHG potential 14 

“Alternative protein sources” 15 

Large feed protein imports 15 

“soybean meal” 15 

“fermented protein crops” 15 

Low soy yields 16 

High protein contents 16 

“Red clover” 16 

Four X hectare yields 16 

“protein extraction” 16, 18 

“displace” 16 

Clover net GHG gain 17 

“carbon storage” 17 

Increased domestic protein production 18 

“great concern” 18 

No attention to finding alternatives 18 

“research attention” 18 

“political priority” 18 

“energy production” 18 

“lack of attention” 18 

“protein production” 18 

“willingness to pay” 18 

“increasing food demand” 18 

“increasing global middle class” 18 

“roughage crops” 18 

Government food growth plan 22 

“Danish food production” 22 

“resource effective” 22 

“alternative source of protein” 22 

Not a solely Danish phenomenon 23 

“certain responsibility” 23 

“problem reduction” 23 

“solutions” 23 
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Thematic analysis – Chrintz 
Climate gains through increased protein production in Denmark 
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“environment advantages” 

Lack of research 

“research and development” 

Danish contribution 

Decrease GHG emissions 

Counteract 

Feed-producing bio refineries 

“improved global climate effect” 

Less technological leaps 

“fast emissions reductions” 

“substantial emissions reduction” 

Clover high in protein 

“Climate potential” 

GHG emissions reduction potential 

“climate friendly alternatives” 



“improved climate profile” 
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“Alternative protein sources” 

“fermented protein crops” 

Low soy yields 

High protein contents 

“Red clover” 

“roughage crops” 

Four X hectare yields 

“protein extraction” 

“displace” 

Clover net GHG gain 

“carbon storage” 

Increased domestic protein production 

“alternative source of protein” 

“problem reduction” 

“solutions” 

 

Dispute 

“great soy concern” 

No attention to finding alternatives 
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“political priority” 

“energy production” 

“lack of attention” 

“protein production” 
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Chrintz Demand
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Environment & social
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Does not consider iLUC

Soy oil bi-product
Marginal palm oil

Alternatives
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 “solve the problem”

 “import certified soy”

 “sustainable”
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Not guarantee

 “Improved climate impact”

 “marginal production”
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Alternative protein

 “solve the problem”
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 “climate advantages”
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Lack of research

 “research and development”

Danish contribution

Decrease GHG emissions
Counteract

Feed-producing bio refineries
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Less technological leaps

 “fast emissions reductions”

 “substantial emissions reduction”

Clover high in protein

GHG emissions reduction potential

 “climate friendly alternatives”

 “improved climate profile”

International interest potential

GHG potential

 “Alternative protein sources”

 “fermented protein crops”

Low soy yields

High protein contents

 “Red clover”

 “roughage crops”

Four X hectare yields

 “protein extraction”
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 “alternative source of protein”

 “problem reduction”  “solutions”

Dispute
 “great soy concern”
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 “research attention”

 “political priority”
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 “lack of attention”

 “protein production”
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Coding – DCA rapport 
(Hermansen, Knudsen, & Sørensen, 2013) 

Soy and palm oil – certification schemes for documenting sustainability in relation to 

production (translation) 

Codes in order of appearance 

Increased demand 7, 9 

Import industry 7, 7 

Danish demand 7 

Country of origin 7 

Average yields 7 

Soy land requirement 7, 9, 9 

Economic benefits 7, 10 

Argentine production 7, 7 

Soy expansion 7, 9 

Land conversion 7, 8 

GMO 7, 10, 19 

Argentine GMO 7 

Glyphosate tolerant crop 7, 10 

Glyphosate growth 7, 10 

Dangerous agrochemicals 7 

Agrochemical application 7-8, 9, 9, 

10, 10, 

10 

Intensive agriculture 8, 8, 10 

Nutrient loss 8 

Nutrient imbalance 8 

Phosphorous lack 8, 8 

Fertilisers 8, 8 

Brazilian production 8,  

Land use 8 

Brazilian GMO 8 



Glyphosate use 8 

Crop health 8 

Fungicide 8 

Crop sickness 8, 10 

“environmental and nature impacts” 8, 9 

LUC 8, 9 

“Biodiversity” 8, 9, 10, 

10, 20 

“Habitat” 8 

“Deforestation” 8, 9, 9, 9, 

9, 9 

Ecosystem loss 8 

“Habitat division” 8 

Reduction of species genetic flow 8 

Species loss 8 

“Specialised farming methods” 9 

Victim forest 9, 9 

Regulation 9 

Push forces 9 

Demand forces 9 

Agricultural resources 9 

“Global warming” 9 

“GHG” 9, 20 

“Forest degradation” 9 

“Nature conversion” 9 

“Agricultural expansion” 9 

Changing production and conversion 9 

Cattle LUC 9, 9 

Soy iLUC 9 

Cattle land requirements 9 

Surface- and ground water 9 

“Aquatic biodiversity” 9 

Pollution and pesticide effect 10 

Late detection 10, 10 

Flora and fauna 10 

“kill species” 10 

Remove feed 10 

High biodiversity around fields 10 

Herbicide impact on field biodiversity 10 

Biodiversity loss 10 

Technological development 10 



Farming methods 10 

Top soil organic matter 10 

Mechanical labour reduced 10 

Higher agrochemical use 10 

Soy growth 10 

Expected glyphosate reduction 10 

Weed resistance 10 

Crossbreeding 10 

Superweeds 10 

“New pesticide development” 10 

Environmental damage 10 

Unilateral use of glyphosate 10 

Natural resistance development 10 

Health issues 10 

Daily contact 10 

Farm workers 10 

Local communities 10 

“Harmless pesticide” 10 

“Health risk” 10 

High dosage 10 

“direct exposure” 10 

Respiratory illness 11 

Rash 11 

Diarrhoea 11 

DNA damage 11 

Spontaneous abortion 11, 11 

Early births 11 

Malformations 11, 11 

Cancer 11 

Aerial spraying 11 

Public spaces 11 

Streets 11 

Schools 11 

Agrochemical exposure 11 

Increased rate of diagnoses 11 

Leukaemia 11 

Cancer 11 

Tumours 11 

Certification schemes 15 

Responsible production methods 15 

Certification and branding 15 

Certified products 15 



Not partaking in negative impacts 15 

General certification 15 

Specific soy certification 15, 19 

RTRS 19 

Participating organisations 19 

Conventional soy 19 

Organic soy 19 

Technology neutral 19 

Principles and criteria 19 

Child- and forced labour 19 

Employee conditions 19 

Pay 19 

Community relations 19 

Environmental responsibility 20 

New infrastructure 20 

Social- and environmental assessment 20 

Comprehensive 20 

Transparent 20 

Waste management 20 

Fossil fuel usage 20 

Natural vegetation 20 

Environmental- and health impact avoidance 20 

“Integrated Crop Management” 20 

Reduced use of dangerous agrochemicals 20 

Recommended dosage 20 
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Thematic analysis – DCA 
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Land conversion 
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Intensive agriculture 
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Soy iLUC 
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“Forest degradation” 

“Nature conversion” 

Biodiversity 

 “Biodiversity” 

“Habitat” 

Ecosystem loss 

“Habitat division” 
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Remove feed 

High biodiversity around fields 
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“Global warming” 

“GHG” 

 

Pesticide use 

General 

Glyphosate growth 

Dangerous agrochemicals 

Agrochemical application 

Intensive agriculture 
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Nutrient loss 



Nutrient imbalance 

Phosphorous lack 
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Glyphosate use 

Crop health 

Fungicide 

Crop sickness 

“environmental and nature impacts” 

Agricultural resources (maybe?) 

Surface- and ground water 

“Aquatic biodiversity” 
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High biodiversity around fields 
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Biodiversity loss 

Weed resistance 
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Superweeds 

“New pesticide development” 

Environmental damage 

Unilateral use of glyphosate 

Natural resistance development 

Health impacts 

Health issues 

“Harmless pesticide” 

“Health risk” 

High dosage 

“direct exposure” 

Respiratory illness 

Rash 

Diarrhoea 

DNA damage 

Spontaneous abortion 

Early births 

Malformations 

Cancer 

Increased rate of diagnoses 

Leukaemia 

Tumours 

Victims 

Daily contact 

Farm workers 



Local communities 

Agrochemical exposure 

Affected areas 

Public spaces 

Streets 

Schools 

 

Responses 

Regulation 

Certification 

Certification schemes 

Responsible production methods 

Certification and labelling 

Certified products 

General certification 

Specific soy certification 

RTRS 

Participating organisations 

Conventional soy 

Organic soy 

Technology neutral 

Principles and criteria 

Child- and forced labour 

Employee conditions 

Pay 

Community relations 

Environmental responsibility 

New infrastructure 

Social- and environmental assessment 

Comprehensive 

Transparent 

Waste management 

Fossil fuel usage 

Natural vegetation 

Environmental- and health impact 

avoidance 

“Integrated Crop Management” 

Reduced use of dangerous agrochemicals 

Recommended dosage 



DCA Rapport

Demand side factors
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Danish demand

Import industry

Soy land requirement
Not partaking in negative impacts

Supply side factors

Argentine production

Country of origin

Argentine GMO

Brazilian production

Brazilian GMO

Technological development

Farming methods

Push forces (maybe)

Production facts

Average yields

Glyphosate tolerant cropGMO

“Specialised farming methods”

Changing production
and conversion

Technological development
Mechanical labour reduced

Top soil organic matter

Higher agrochemical use

Expected glyphosate reduction

Soy growth

Expected glyphosate reduction

Aerial spraying

Benefits

Expected glyphosate reduction

Economic benefits

Fertilisers – Soy uptake from air

“Harmless pesticide”

Land conversion

Causes

Soy expansion Cattle LUC

Intensive agriculture
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Land conversion
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“Deforestation”

“Forest degradation”
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Ecosystem loss

“Habitat division”
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Species loss
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“Aquatic biodiversity”
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Remove feed
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Biodiversity loss
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“Global warming”“GHG”
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Environmental impacts

Soil and crop

Phosphorous lack
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Nutrient imbalance

Crop health

Crop sickness

Weeds

Superweeds

Natural resistance development

Crossbreeding Weed resistance

Biodiversity

“kill species”

Biodiversity loss

Surface- and ground water

“Aquatic biodiversity”

High biodiversity around fields

Flora and fauna

Herbicide impact on
field biodiversity

General

Late detection

Agricultural resources (maybe?)

“environmental and
nature impacts”

Environmental damage

Pollution and pesticide effect

Causes

“New pesticide development”

Glyphosate use

Fertilisers

Fungicide

Unilateral use of glyphosate

Dangerous agrochemicals Agrochemical application

Glyphosate growth

Intensive agriculture

Health impacts

GeneralHealth issues

“Health risk”

Causes
“Harmless pesticide”

“direct exposure”

High dosage
Daily contact

Agrochemical exposure
Illness

Rash

Respiratory illnessDiarrhoea

DNA damage
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Early births

Malformations Cancer

Increased rate of diagnoses

Leukaemia
Tumours

Victims

Farm workers
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Affected areas
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Schools

Responses

Regulation
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Certified productsGeneral certification

Specific soy certification

RTRS

General
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Technology neutralGMO soy
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Pay
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assessment

Transparent

Comprehensive
Waste managementFossil fuel usage

Natural vegetation

Environmental- and health
impact avoidance

“Integrated Crop Management”

Reduced use of
dangerous

agrochemicals

Recommended dosage
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Coding – Medicos de Pueblos Fumigados 
First meeting 

Codes in order of appearance 

rural inhabitants  3 

“agricultural activities” 3 

“agricultural production model” 3 

health impacts 3 

agrochemical fumigation 3 

agrochemical management 3 

agrochemical container waste 3 

Reduction of life expectancy 3 

Innutrition 3 

congenital malformations 3, 4, 7 

” pregnancy loss” 3 

“Depression and suicide” 3 

"central nervous system" 3 

"invalidity” 3 

“Leukaemia and other cancer types” 3 

"skin conditions" 3 

Respiratory illnesses 3 

"impotence" 3 

"hormonal disruptions" 3 

"increased infant vulnerability to 

contaminants" 

3 

neighbour protest" 3 

"Barrio Ituzaingo" 3, 4 

"poisoning" 3 

"aerial fumigations" 3 

"fumigated people" 3, 6, 7 

"throughout the country" 3 

“San Jorge, Santa Fe” 4 

"San Nicolás, Buenos Aires" 4 

"La Leonesa, Chaco" 4 

growing cancer rate 4 

"endocrine disorder" 4 



“Systematic agrochemical fumigation” 4, 7 

“daily” 4 

few public answers 4 

“health status” 6 

"medical team" 6 

"Public University" 6 

Obligation 6 

Scientific study 6 

“life and work conditions” 6 

"health problems" 6 

"social problems" 6 

"economic problems" 6 

"cultural problems" 6 

Doctors and health team 6 

“scientists” 6 

To Present experience 6 

”scientific work” 6 

participant stories 7 

"clinical observation" 7 

“diseases” 7 

"health conditions" 7 

"two main observations" 7 

“increased rate” 7 

“newborns” 7 

 “spontaneous abortions” 7, 9 

More than normal average 7 

”increased detection” 7 

”cancer” 7 

“children” 7 

“adults” 7 

"severe diseases" 7 

”púrpuras” 7 

”toxic liver disease” 7 

”neurological disorder” 7 

"absolutely unusual" 7 

"directly related" 7 

"increased level of chemical contamination" 7 

“agro-industrial practices” 7 

"respiratory distress" 8 

"inhalation" 8 

“Paraquat herbicide” 8 

agrochemical activity 8 

”housing exposure” 8 

"reproductive problems" 9 

“severe congenital malformations” 9 
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Thematic analysis – Medicos de PF 
 

Actors 

Victims 

“neighbour protest" 

rural inhabitants  

"Barrio Ituzaingo" 

"fumigated people" 

"throughout the country" 

“San Jorge, Santa Fe” 

"San Nicolás, Buenos Aires" 

"La Leonesa, Chaco" 

“newborns” 
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“adults” 

”housing exposure” 

Defenders 

"medical team" 
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Doctors and health team 

“scientists” 
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Causes 

“agricultural activities” 

“agricultural production model” 

agrochemical fumigation 

agrochemical management 

agrochemical container waste 

"aerial fumigations" 

“Systematic agrochemical fumigation” 

“daily” 



“life and work conditions” 

"increased level of chemical 

contamination" 

“agro-industrial practices” 

"inhalation" 

“Paraquat herbicide” 

agrochemical activity 

"directly related" 

 

Health impacts 

General 

health impacts 

"poisoning" 

“health status” 

"health problems" 

"social problems" 

"economic problems" 

"cultural problems" 

“diseases” 

"health conditions" 

“increased rate” 

More than normal average 

”increased detection” 

"severe diseases" 

"absolutely unusual" 

"directly related" 

Reproductive issues 

congenital malformations 

”pregnancy loss” 

"impotence" 

"hormonal disruptions" 

"increased infant vulnerability to 

contaminants" 

“spontaneous abortions” 

"reproductive problems" 

“severe congenital malformations” 

Other 

Reduction of life expectancy 

Innutrition 

 “Depression and suicide” 

"central nervous system" 

"invalidity” 

“Leukaemia and other cancer types” 

"skin conditions" 

Respiratory illnesses 

growing cancer rate 



"endocrine disorder" 

”cancer” 

”púrpuras” 

”toxic liver disease” 

”neurological disorder” 

"respiratory distress" 
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Coding 
List of codes for WWF “The Growth of Soy” 
By order of appearance (“descriptive” code are in citation, interpretive codes are in italic, while explaining codes are in bold)

Code Page 
Land conversion 4, 5, 5, 6, 10, 

10, 34, 37 
Rising demand 4, 6  
Urgent action needed 4  
Stakeholders 4, 6, 10  
History 4, 21 
SA growth 4, 20  
Inherent pros 4, 10, 14  
Producing countries 4, 10 
Consuming countries 4, 6, 6  
Uses 4, 4, 10, 14, 14 
Consumption 4, 4 
Price 4  
Meat increase 5  
Soy increase 5  
Chinese consumption 5  
Chinese imports 5  
New markets 5  
Soy expansion 5, 5, 6, 10, 14, 

15, 20, 22, 25, 
25, 37 

LUC 5, 5, 5, 6, 10, 
10, 22, 22, 25, 
27, 35, 37 

Benefits 5, 10, 64 
Code Page 
Environmental costs 5  
“biodiversity” 5, 5, 5, 10, 34 
“climate change” 5, 6, 35 
“ecological services” 5, 6, 35  
“global climate regulator” 5  
“water source” 5  
“endemic species” 5  
“deforestation” 5  
“Legal protection” 5  
“species-rich” 5  
Erosion 6 
Regulation 6, 6, 6, 10, 20, 

25, 27 
Displacement 6, 25, 35 
“Certification” 6, 6, 6 
“food security” 10  
“meat consumption” 10  
Responsible soy 10  



Ecosystem loss 10  
“vital services” 10  
“concerted effort” 10 
Commodity chain 10, 14  
“possible solutions” 10  
“crop breeding” 14  
“Livestock feed” 14  
Growing meat demand 14  
Growing livestock feed demand 14  
Meat and Dairy production 14  
Declining costs 14  
“industrial farming” 14  
Direct consumption 15  
Direct ingredient 15  
Soy-based biofuels 15  
Increased biofuel demand 15 
EU biofuel demand 15  
“demand” 15  
“Global output” 20  
“growing demand” 20  
Global production growth 20  
Demand increase with development 20  
“dietary trends” 20  
“key challenges” 20  
“World’s 2nd largest producer” 21  
“soil fertility” 21  
“chemical fertilizers” 22  
Technological developments 22, 62 
Indirect LUC 22, 35, 35 
Doubling yields 24  
“research and crop breeding” 24  
“productivity gains” expected to fall 24  

Increased yield potential 24  
Competitive soy  LUC 24  
New producing countries 25  
Soy growers 25  
“larger farming units” 25  
Large “bilateral trade flows” 25  
“forward-sales” 25  
EU relies on soy from SA 25  
Consumption-embodied LUC 25  
Demand units 25  
Banned proteins 27  
Increasing Chinese meat consumption 29  
China as main player 29  
Chinese demand 29  
EU meal demand 29  
Changing EU demand 29  
Chinese lack of responsibility 29  
Population increase 34  
“economic benefits” 34  
Species loss 35  
Indigenous people impact 35  
Demand  regulation 35  
Efficient cattle 35  
“supporting infrastructure” 35  
Infrastructure projects 35  
Soil quality 62  
Water loss 63  
“environmental threats” 63  
“human health” 63  
Fertilizer run-off 64  
Monoculture affects ecological services 64  
“social change” 64  



Land concentration 64, 65 
Large holdings 65 
Economic concentration 65 
Enforced and child labour 65  
“land grabbing” 65 
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Thematic analysis – WWF Growth of Soy 
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Appendix C Global soybean production

1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

Area harvested (Ha) 23818820 23822275 24398949 25681026 25819966 26534256 28112290 28874372 28897038 29525510 30033769

Yield (Hg/Ha) 11286 11384 11561 11323 12279 13723 13494 14345 14523 14800 15189

Production (tonnes) 26882808 27120148 28207071 29079547 31704923 36412918 37933319 41420481 41967347 43696887 45618769

1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

31724286 37391240 37390118 38764952 37167564 42056753 46392180 50708188 50646946 50475793 52384044

14896 15851 14079 16574 15443 17561 16264 17492 16001 17538 17586

47257207 59267889 52639832 64248541 57399226 73854802 75449966 88698341 81040368 88525040 92121684

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

49049878 52939196 53063617 51896341 52541951 54861083 58647478 57209429 54986636 56170559 59499298

16201 17143 19063 18199 19052 17047 18288 18958 18791 20379 19353

79467061 90752915 101156845 94446350 100102463 93521958 107254261 108456443 103322985 114467366 115148217

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

62498607 62510301 61094352 66938146 70982808 72050419 74363919 76798240 78956942 83635730 91597424

21832 20309 21312 21566 22560 21898 21690 23209 23010 22795 22438

136449425 126950335 130205621 144357984 160136463 157778522 161297873 178243859 181676707 190650304 205522649

2005 2006 2007 2008 2009 2010 2011 2012

92561411 95308217 90152605 96450622 99324467 102613535 103598727 104997253

23180 23289 24372 23977 22492 25849 25324 23033

214558599 221963011 219720425 231257021 223400973 265248720 262352402 241841416

Data source: Faostat http://faostat3.fao.org/faostat-gateway/go/to/download/Q/QC/E



Appendix D Danish production and export, and consumption of pork

1 ) Production and export of live animals, 1000 pcs

Slagtninger og produktion af svin efter enhed, kategori og tid

2012M01 2012M02 2012M03 2012M04 2012M05 2012M06 2012M07 2012M08 2012M09 2012M10 2012M11 2012M12 Subtotal

Slagtninger og eksport af levende dyr (1000 stk.) Svin, i alt 2485,5 2342,3 2665,3 2374,8 2305,5 2359,3 2288,5 2668,7 2254,7 2557,4 2661,2 2084 29047,2

Slagtesvin 1754,5 1566,4 1746,8 1511,3 1436,5 1507,7 1562,4 1676,1 1432,6 1722,6 1795,9 1313,7 19026,5

Eksport af levende dyr 691,4 739,5 880,3 827,9 833,8 812,6 689,1 950 784,8 790,1 821,8 741,2 9562,5

Svin i alt er ekskl. kasserede. Ca. 95 pct. af eksporten af levende 

dyr er smågrise i 2011 og 2012.   

  

 Beregnet værdi: Subtotal  

  Sum (værdi nr. 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 + 11 + 12) 

for variablen tid. 

2 ) Production and export of live animals, mio kg

Slagtninger og produktion af svin efter enhed, kategori og tid

2012M01 2012M02 2012M03 2012M04 2012M05 2012M06 2012M07 2012M08 2012M09 2012M10 2012M11 2012M12 Subtotal

Produktion (mio.kg.) Svin, i alt 171 156,1 174,2 153,6 147 153,8 152,3 171 144,7 171 177 130,7 1902,4

Slagtesvin 146,9 131,5 146,4 126,6 120,7 127 130,2 139 119,6 144,5 150 107,7 1590,1

Eksport af levende dyr 17,1 18,3 21,2 20,8 20,2 20 15,6 24,6 18,7 18,7 19,4 18 232,6

Svin i alt er ekskl. kasserede. Ca. 95 pct. af eksporten af levende 

dyr er smågrise i 2011 og 2012.   

  

 Beregnet værdi: Subtotal  

  Sum (værdi nr. 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 + 11 + 12) 

for variablen tid. 

3 ) Total pork consuption, mio kg

Fødevareforbrug efter enhed, type og tid

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Forbrug i alt (mio. kg) Svinekød 329,8 334 334,2 334 329,4 334,7 333,1 303,4 360,1 358 344,2 320,4 303,2 299,7 314 239 240 208,2

Spiselige biprod. af svin 31,1 25,6 28,2 28 25,9 21,1 20,6 16 24,9 22,9 20,2 20,8 8,1 7,8 16,9 13 14 20,6

Opgørelsesmetoden for svinekødsforbruget er ændret fra 2005. 2008 2009 2010 2011

Destruktion af hoveder og tæer er nu fratrukket. Ved sammenligning 202,8 197,9 193,1 177,5

med tidligere år. er der i 2002 destrueret 72,0 mio. kg, i 2003 69,3 8,1 3,6 9,6 6,2

mio. kg og i 2004 58,5 mio. kg. Skønnet for hjemmeslagtninger er 

ændret fra 16,5 mio. kg til 1,8. For fjerkrækød er 

hjemmeslagtningerne ændret fra 5,1 mio. kg til 1,4. Fra 2009 er 

producentforbrug og direkte salg af æg ændret fra 16 mio. kg til 8. 

Data source: Statistikbanken http://www.statistikbanken.dk/statbank5a/default.asp?w=1366



Appendix E

Fødevareforbrug efter enhed, type og tid

Forbrug pr. indbygger (kg)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

KØD I ALT 109,8 109,6 115,6 95,4 94,9 90,8 88,2 83,6 88,7 ..

Okse- og kalvekød 25,9 27,5 28,2 26,1 27 27,5 26,4 24,8 27,7 28,1

Spiselige biprod. af kvæg 1,7 0,9 1 1 1,1 1 0,9 1 1 0,8

Svinekød 56,4 55,6 58,1 44,1 44,2 38,1 36,9 35,8 34,8 31,9

Spiselige biprod. af svin 1,5 1,5 3,1 2,4 2,6 3,8 1,5 0,6 1,7 1,1

Fjerkrækød 22,4 22 23,1 23,1 21,6 22,8 22,7 20,9 24,2 ..

Hestekød 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0 0

Fåre- og lammekød 1,2 1,3 1,3 1,3 1,4 1,5 1,4 1,4 1,2 1,2

Vildtkød 0,6 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,8 0,7

Opgørelsesmetoden for svinekødsforbruget er ændret fra 2005. 

Destruktion af hoveder og tæer er nu fratrukket. Ved sammenligning Data source: Statistikbanken

med tidligere år. er der i 2002 destrueret 72,0 mio. kg, i 2003 69,3 http://www.statistikbanken.dk/statbank5a/default.asp?w=1366

mio. kg og i 2004 58,5 mio. kg. Skønnet for hjemmeslagtninger er 

ændret fra 16,5 mio. kg til 1,8. For fjerkrækød er 

hjemmeslagtningerne ændret fra 5,1 mio. kg til 1,4. Fra 2009 er 

producentforbrug og direkte salg af æg ændret fra 16 mio. kg til 8. 

Meat consumption per capita, kg


