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Abstract: 
An interview study was undertaken to explore Swedish broiler producers´ views for the potential of hops (H. lupulus 

L.) to reduce reliance on ionophorous coccidiostats in broiler production. The design was a mixed methodology 

between grounded theory and case study with a semi structured interview method. Nine producers, four using 

ionophorous coccidiostats and five without reliance in production accepted interview. During interviews participants 

were presented to research conducted with hops in production and consequences from ionophores in production. All 

participants thought the risk from pathogen pressure was too great to cut reliance in intensive production owed to the 

lower efficacy of hops. Therefore owed to how actors in the Swedish food system behave only small producers with 

enough economical freedom for reduced stocking densities were regarded to be able to uphold animal health with 

hops. Six parameters within food systems were regarded as leverage points for a potential of hops in production on a 

larger societal scale if encouraging a more extensive nationwide production system. Those were: purchase will, small 

local production, increased responsibility within trade, law, elevated consumers and research. Law was seen as a 

necessity to enforce all other denominators since economical in food systems tend to override social and ecological 

dimensions. Consequences from power struggle in food systems disfavoring producers has although resulted in a great 

distrust towards other system actors such as consumers, legal institutions or wholesalers. That has created a reluctance 

to interact with other system actors even for common goals. A stronger position to other actors in food systems was 

regarded as increasing a meaningful outcome from interaction. Four parameters emerged as impacting power relations 

in a system the most: Purchase will, contracts, own designed production and law. Favorable purchase will and law 

would contribute the most for increasing adaptivity for alternatives in production by impacting on power relations. No 

producers had observed indicators of bacterial resistance from ionophorous coccidiostat usage. Lack of research for 

many years in the field was troublesome for how to develop the enterprise according to participants. Especially in 

relation to Norway that has abolished the static use of ionophorous coccidiostats in production. About half of the 

participants although regarded a shift in research towards consequences from intensive production as equally 

important as focusing on alternative antimicrobials.  

Keywords: Sustainable development, hops, food system, ionophorous coccidiostats, bacterial resistance, broiler 

production 
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Summary: 
The inception of antibiotics in human healthcare in the 1940s soon led to a massive implementation in intensive 

animal production for hindering diseases and increasing weight gain. Governed by contracts for cheap food with little 

power in food systems producers have been compelled to rely on those substances if to survive economically. Fear of 

development into resistance among microbial strains became a sensitive topic. In Sweden consumers begun to show 

concerns after a couple of decades about the widespread implementation in industrialized production. Producers took 

their concerns seriously and represented by the farmer association they pressed for favorable regulations for a 

transition away from antimicrobials. It became a huge success that led Swedish production in another course 

compared to countries with other values, partly within the European Union. Swedish farmers came to represent one of 

the best production strategies in the world to preemptively manage pathogen pressure in industrialized animal 

production.  

Still part of the global food system broiler producers was allowed to increase animal crowding closer to the European 

standard. That included an obligation to follow Swedish poultry´s welfare program to add coccidiostats when 

necessary to preemptively hinder the disease coccidiosis. The substances are still considered a necessity for animal 

health and economic survival. The ionophorous coccidiostats are active against both Coccidia and bacterial strains 

compared to the older coccidiostats. Both are classified as feed additives, although the activity on bacteria has not 

passed without scrutiny. Bacterial resistance to monensin and increased resilience to narasin has been verified in 

broiler production in Denmark and internationally respectively. Both are common ionophorous coccidiostats. 

There have been multiple attempts internationally for alternatives in research tied to production and some producers 

have tried own ideas. One strategy in research has been to test plant based substrates of which hops has shown 

promising results. Hop resins has among other abilities antibacterial properties by acting as ionophores. This interview 

study was undertaken to interview Swedish broiler producers about their views for the prospects of hops to reduce 

reliance on ionophorous coccidiostats in broiler production.  

Nine producers accepted interview, five not using coccidiostats and four relying on the substances. During interviews 

participants were presented to research conducted with hops in production and resistance research. All interviewees 

agreed that the lower efficacy of hops risked the health of birds in intensive production environments. Therefore only 

small scale producers with enough economical marginal for a lower animal crowding were regarded to being able to 

uphold animal health with hops.  

Six parameters within food systems were regarded to have the potential for creating a wider usage of hops among 

Swedish producers if managed for a less intense standard production. Those were: purchase will, increased 

responsibility in trade, elevated consumers, small local production, law and research. Law was considered a necessity 

to correct human behavior that generally is distorting sustainability in the Swedish food system. Also producers saw it 

necessary to have a stronger societal position to other entities in the society for succeeding with own wills if to work 

together for common goals.  

Producers could not verify bacterial resistance in production from the usage of ionophorous coccidiostats compared to 

literature. While seeing a necessity for alternatives about half of the participants valued research about consequences 

from intensive production as important as alternative substances.  

Keywords: Sustainable development, hops, food system, ionophorous coccidiostats, bacterial resistance, broiler 

production 

Erik Gustafsson, Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 752 36 Uppsala, Sweden
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1. Introduction 
Farming and animal husbandry in the western world have been subjected to ongoing intensification during 

human history (Meeus, 1995). It has been to support increasing demand for food. First by felling forests for 

fields (Bradshaw, 2012; Ireland & Booth, 2012), but also by centralizing acres spread among villagers as in 

Sweden during the 1800
th
 century (Stjernström, 2011). Every step taken has aimed to increase production 

efficiency, reduce tasks and labor. During the industrialization era of the 1900
th
 century humans got the 

power to intensify agriculture with machines (Meeus, 1995). Fields grew and resources from the land for 

holding animals were increased. During the mid 1900
th
 century the first forms of synthesized inorganic 

fertilizers came. They cut the dependence on grazing animals in diversified agriculture for fertilization of 

the fields (Thiel & Renberg, 2009). The century was manifested by the urbanization era where labor was 

lifted from agriculture towards the cities (Stjernström, 2011). 

 

After the world wars had left lots of arable lands destroyed the great international players of the western 

world sought food safety. By domestic politics, international markets and the promise of collaboration, 

USA launched among other programs the known Marshall plan (Federal Reserve Bank of Richmond, 

1950). By monetary means the market was to provide farmers with all input resources needed to increase 

their yields above pre-war numbers. In Europe the agriculture was to produce the baseline for wealth and 

prosperity. Conditions for money and food lent by USA were met by European countries by the economic 

cooperation that today has become the European Union (Federal Reserve Bank of Richmond, 1950). The 

collaboration would successfully distribute food to all of Europe according to the same source. Worth 

mentioning was the political agenda by USA to seize foreign interests related to Russia (Sachs, 2010). 

This market-based agriculture has since the 1950s led to intensification and increased costs for dependence 

of input resources such as fertilizers, pesticides and contracts for new plant and animal breeding varieties. 

In order to survive global competition farms have specialized into either food or animal production. Animal 

stocking densities have increased while the number of farms has decreased (Wallinga, 2009). To manage 

the increasing outbreaks of pathogens owed to increasing stocking densities, antimicrobials have been 

implemented. Before 1940s when antibiotics were introduced in agriculture there was no gain with 

stocking densities as those of today owed to an unmanageable pathogen pressure (SOU, 1997). Since 

antimicrobials early on were seen to contribute to weight gain in animals per se even at very low doses, lots 

of antibiotics are given globally for that reason as well (Van Boeckel et al. 2014). 

In Sweden antimicrobial additives in animal production feed were banned in 1986 for growth sustaining 

purposes owed to worries of bacterial resistance (SOU, 1997). It was part of a huge undertaking in Swedish 

animal husbandry to get away from the reliance on especially antibiotics. This has made Sweden one of the 

most successful countries in the world in the endeavors to minimize antimicrobials in animal production 

(Wierup, 2001). Antimicrobials such as antibiotics including coccidiostats became restricted to veterinary 

prescription to manage or hinder disease (SOU, 1997). By the law (EU, 2003) Swedish derogation from the 

EU (1970) by EU (1994) was although overruled. This has allowed the use coccidiostats and 

histomonostats without veterinary prescription again.  

 

The use of ionophorous coccidiostats e.g. narasin or monensin in poultry production as prophylactic 

measures to manage coccidiosis, has been seen as a necessity by the enterprise (Wierup, 2001). From 1990 

narasin has been the most used coccidiostat to manage coccidiosis in Europe (VKM, 2015). Some 

conventional small producers with lower stocking densities in Sweden although operate without 

coccidiostats (Pia Gustavsson pers. comm. 2017). Resistance among Coccidia to the eleven coccidiostats 

used in Europe has been verified although there is limited knowledge about the degree (VKM, 2015). 

Bacterial resistance to monensin in Danish broiler production has been acknowledged by Aarestrup (2000). 

Elevated resilience to narasin has been recognized among bacteria in Swedish broiler production and 

abroad (Nilsson et al. 2016; Nilsson et al. 2012).  

 

Divergence between definition and molecular function of coccidiostats is contributing to discussions of 

bacterial resistance (EU, 2003; Kadykalo et al. 2018). Contacted producers stated there had not been any 
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research on coccidiostats for many years that they knew of. Multiple doubted sustainability in reliance on 

coccidiostats without at least reconsidering old knowledge. Landers et al. (2012) call for increased 

transparency in surveillance programs and science to better understand threats from antimicrobial reliance 

and to see possibilities of alternatives. It is clear that efforts to reduce reliance have been important for the 

Swedish enterprise in the past (SOU, 1997).  

 

In fear of resistance to current synthetic additives, plant based antimicrobial agents have been proposed 

(Narvaez et al. 2013). One that has showed positive results during scientific experiments in lots of areas 

ranging from health to beer is hops. The cones contain substances that exert antimicrobial properties 

(Almaguer et al. 2014). Those have been tested for broiler production in scientific studies. Cornelison et al. 

(2006) for example tried to discern how well zinc bacitracin and hop additives could opt animal weight. 

They came to raise further research that would propose hop beta-acids as an alternative to standing 

antimicrobial substances to increase performance. Mainly owed to the effects on Clostridium perfringens 

and Coccidia species (Bortoluzzi et al. 2015; Siragusa et al. 2008; Tillman et al. 2011). Overall success to 

healthy birds has been shown to depend upon ratios of constituents in the feed which impact the intestinal 

flora (SOU, 1997). It is interesting that hops were seen to impact it too (Cornelison et al. (2006).  

 

It was regarded as the research at the American continents with hops was not known in Sweden. Results 

from the trials have not been absolute (Bortoluzzi et al. 2015; Cornelison et al. 2006). Owed to Swedish 

producers´ successful history to reduce reliance on antibiotics (Wierup, 2001), their knowledge could add 

to the quantitative results in research. The field of resistance research has developed recent years (Davies & 

Davies, 2010). To present producers with new insights in resistance research and trials with hops could 

reconcile the need for transparency in the enterprise with valuable knowledge about prospects of 

alternatives.  

 

Parameters of food system dynamics were also regarded as important to include for understanding 

limitations for the prospects of hops in production. The surrounding food system behavior directly impacts 

the production system (EEA, 2017). Swedish producers might contribute by the accumulated experience 

from earlier efforts with preventive measures (Wierup, 2001). The thesis begins with an overview of the 

research field of bacterial resistance in animal production. Focus is after to present coccidiosis and 

coccidiostats in broiler production. Later research on the effects of hops is presented. After that the 

different intertwined pillars of the thesis is outlined in the theoretical framework. The methodology chapter 

includes information about the remodeling of the theoretical framework into interview questions. Data from 

the interviews is presented in the result section. Participants´ perception and theoretical sensitivity testing 

of the data to the theoretical framework is done in the analysis section. Findings are then discussed in 

relation to wider perspectives. 

1.2 Aim and research questions 
The aim of the thesis was to explore producers´ views for the potential of hops in production to reduce 

reliance on ionophorous coccidiostats. Except the dual relationship of resistance and hops, food system 

dynamics was regarded as decisive for success. Therefore the following research questions were developed 

as dependent on each other: 

 

Why or why not would producers, owed to data of elevated bacterial resilience from ionophorous 

coccidiostats, consider a replacement fully or partly with tested antimicrobials of hops? 

What incentives from institutions and consumers within the food system would be required to cope with that 

transition?  
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2. Empirical background 

2.1. Antimicrobials in animal production 
The living standard and the demand for meat increases in multiple parts of the world such as in China, 

Russia, Brazil, and South Africa. This means increased pressure on production systems (Van Boeckel et al. 

2015). Meanwhile resistance against antimicrobials is rising among bacterial strains when testing both 

treated and untreated animals (FVE, 2016). Animal production sectors contribute to the development of 

antibiotic resistant microbial strains when using antimicrobials. Preventive (prophylactic) measures and for 

animal weight gain are included (Aarestrup et al. 2000). This has serious consequences (Van Boeckel et al. 

2015).  

 

According to SOU (1997) there are three major reasons of antibiotics in animal production. Although the 

different measures are often overlapping. The first is through therapy of one or more animals sick from 

pathogenic infection (Landers et al. 2012). The second is prophylaxis, which is to prevent illness. The 

third is to enhance performance, which aims to increase growth rates, increase yields or ratios of feed 

conversion (SOU, 1997). Growth promotion and mass prophylaxis are the most common reasons for the 

use of antimicrobials in animals either by low doses in feed or by ways directly through the gut (Van 

Boeckel et al. 2017). 

 

In many countries the frequent use of antimicrobials in livestock is often a substitute for better hygiene to 

avoid accumulation of infection pressure (Van Boeckel et al. 2017). The same authors states that the 

General Assembly of United Nations in 2016 recognized improper use of antimicrobials in agriculture as 

great propellant of antimicrobial resistance. Van Boeckel et al. (2015) mention the overuse of small 

amounts for weight gain purposes in USA. Landers et al. (2012) mentions multiple examples of 

overlapping antibiotic treatments at the same time for cows and calves in USA. Khachatourians (1998) 

wrote that about 90 percent of prescriptions of antibiotics in agriculture were prophylactic measures and for 

weight gain, rather than for treating actual infection. Antibiotic usage in agriculture was at the time 100 to 

1000 times higher for animals in agriculture than for humans (Khachatourians, 1998).  

 

The dosage of antimicrobials is in direct relationship with its effect on microbes (Davies & Davies, 2010). 

The way of adding small amounts with the animal feed constitutes ideal possibilities for microbes to 

withstand the antimicrobials (Van Boeckel et al. 2015). This is because too low dosages does not kill all the 

targeted pathogens, of which surviving strains develop resistance. Usage of antibiotics to optimize animal 

weight potential is now forbidden within the EU since 2006. Although there are other countries ranging 

from USA to developing ones where farmers still have used these measures (Frère & Rigali, 2016). In USA 

about 80 percent of sold antibiotics are for animal digestion (Van Boeckel et al. 2015) of which about 70 

percent of the sold prescriptions are also used for human treatment of bacterial infections (Martin et al. 

2015). Van Boeckel et al. (2015) reported of the presence of resistant microbes in humans as those present 

in animal husbandry. 

 

Both Van Boeckel et al. (2015) and Landers et al. (2012) mention the troublesome lack of insight about the 

amount of antibiotics used in global agricultural practices. Furthermore, in some countries antimicrobials 

are used without prescription (Van Boeckel et al. 2017). FVE (2016) is raising voice to prescribe all 

antimicrobials via veterinaries since that system gives better scrutiny of usage. Owed to the great lack of 

knowledge, appreciations of applied antimicrobials for different reasons to animals have been differing 

with millions of pounds (Landers et al. 2012). Most administered antibiotics to animals require 

prescriptions by a veterinary but are often done by farmers only following veterinary guidance (Landers et 

al. 2012; EU, 2003) such as with coccidiostats. 

 

Van Boeckel et al. (2015) projects a 67 percent increase in use of antibiotics in agriculture from 2010 to 

2030 without countering measures. About 30 percent is due to increased intensive production in middle 

income countries, the rest is owed to more animals as such according to the same. The amount used 2010 

was about 63 000 tons and is expected to increase to about 105 000 tons to 2030 (Van Boeckel et al.  2015). 

China 30% (during 2010) is the greatest of the users of antimicrobials for veterinary use (Van Boeckel et al. 
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2017). The other big users are Germany (3%), India (4%), USA (10%) and Brazil (8%) (all in 2010) (Van 

Boeckel et al. 2015). Alternative scenarios to 2030 include alternative countries as major consumers such 

as countries in Asia (Van Boeckel et al. 2015).  

  

The increasing antimicrobial resistance is a threat for agriculture and food security (Van Boeckel et al. 

2017; Kant et al. 2013). Increasing resistance calls for cautious management of antimicrobials in 

agriculture (VKM, 2015) not just in Sweden or Norway.  

2.1.1. Coccidiosis in poultry production  
Globally prophylactic measures are applied in poultry production to avoid sickness pressure of coccidiosis 

(Kant et al. 2013). The disease represents big economical losses globally of about $3 billion owed to 

sickness and weight loss (Shivaramaiah et al. 2014). Other measures against coccidiosis include alternative 

in feed antimicrobials such as vaccines or other medically subscribed agents. Coccidiosis is ubiquitous in 

intensive poultry production environments (Shivaramaiah et al. 2014). That is since production does not 

separate birds from the floor litter with the pathogens´ oospores which is ideal for outbreaks (Chapman & 

Jeffers, 2014). The modern broiler stables may contain between 20 000-50 000 individuals with 0.08m² per 

bird. This density brings a heavy pathogen pressure. In USA it is not uncommon with six flocks after each 

other before changing the litter (Chapman & Jeffers, 2014). 

 

The disease develops in the intestinal tracts (Chapman & Jeffers, 2014). A long-progressed disease is 

relatively uncommon but infection often brings reduced weight gain and reduced feed turnover efficiency. 

Low stoking densities which results in low pathogen pressure may allow for immunity fast enough without 

reduced efficiency (ATTRA, 2006).  

 

The disease is caused by obligate (host specific) parasites Coccidia (VKM, 2015) taxonomically belonging 

to the Apicomplexa Phylum, of the Protista Kingdom (Shivaramaiah et al. 2014). Coccidiosis in poultry is 

caused by protozoan parasites in the Eimeria Genus. Interactions with other pathogens such as viruses and 

Clostridium or Salmonella bacterial strains leads to further infectious diseases (Shivaramaiah et al. 2014). 

That since the parasite damages the hosts‘ natural gut protection through infection. The parasites consume 

tissue for propagation which is the reason for ruptured metabolism including dehydration (ATTRA, 2006). 

Species connected to broiler production are among others E. Acervulina; E. tenella (Bortoluzzi et al. 2015; 

Shivaramaiah et al. 2014). They and E. maxima have been regarded as the most pathogenic of the seven 

species known for infecting broiler chickens (De Gussem, 2007). The other four common species are less 

problematic (ATTRA, 2006). 

 

E. tenella infects the chick ceaca and disrupt the mucosa which leads to large degree of lesions with blood 

in the faeces (De Gussem, 2007). Therapy and preemptive measures can be deployed and directed 

relatively fast for E. tenella which makes its effects on production relatively limited. It is readily notable in 

coccidiosis compared to E. maxima and E. acervulina. Both have been harder to identify in clinical 

coccidiosis. They are both more common. E. maxima can develop petechiae in the midgut. E acervulina 

infects the duodenum where white lesions develop and in heavier infection, also further into the intestines. 

The infection can be intense enough to hinder development of E. maxima (De Gussem, 2007). The parasite 

per se rarely kills the host since the propagation cycles are limited compared to bacteria or virus (ATTRA, 

2006).  

 

Often most of the damage from included pathogens occurs when the infection is long gone which is a 

reason for prophylactic measures (VKM, 2015). Owed to the number of pathogens involved it is hard for 

those producers with problems to control it and to choose a viable tactic (De Gussem, 2007). It is also 

labor intensive and many times hard to make good diagnostics even among skilled competences to identify 

the pathogen behind the infection (De Gussem, 2007). Classic parasitological diagnostic methods such as 

Oocysts per gram (OPG), Lesion scoring, Total Mean Lesion Scoring (TMLS), have sometimes poor 

relationship or reliability to the pathogen behind (De Gussem, 2007). Research has been focused on 

diagnostic methods through different molecular techniques, also viable for improving recombinant 

vaccines (De Gussem, 2007). 
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Coccidia have three stages in their lifecycle that often is four to seven days (ATTRA, 2006). It begins with 

the sporulation, also called sporogony. This result in the infective stage of oocysts which are waiting to be 

ingested (Chapman & Jeffers, 2014). The oocyst contains eight protected parasites (sporozoites) exposed 

by subsequent metabolism (ATTRA, 2006). The next phase is asexual and called schizogony and 

merogony. The parasites propagate inside the host often multiple times (ATTRA, 2006; Chapman & 

Jeffers, 2014). The third phase called gamatogony is sexual propagation between male and female gametes 

which merge to the zygote – the oocyst that will sporulate into an infective stage in the environment 

(Chapman & Jeffers, 2014).   

2.1.2. Coccidiostats 
According to regulation (EU, 2003) about antimicrobial feed additives coccidiostats and histomonostats 

are defined as antibiotics that are managed by law as feed additives in relation to other antibiotics. By that 

regulation, coccidiostats is not handled by veterinary prescription under the directive (EU, 2001) of 

veterinary medicines. There were in 2015 eleven authorized coccidiostats in EU (VKM, 2015). 

There are different types of anticoccidials of which sulponamides, ionophores, amprolium, ethopadate, 

quinoles, clopidol are common (Kant et al. 2013). The choice of anticoccidial drugs will be based on its 

ability to approve for the most weight gain, feed efficiency and hindering lesions of tissue. The most of the 

anticoccidial drugs are best during the first and second asexual cycles of the pathogen of which some of 

them hinder the sexual parts of the lifecycle (Kant et al. 2013). The different kinds are in turn divided into 

two groups: ionophores also called ionophorous antibiotics (De Gussem, 2007) such as narasin, or 

monensin and none ionophores. The latter is also called chemicals. Ionophores are common in Europe 

(Swedres-swarm, 2015) and before in Norway (VKM, 2015). Chemicals were developed first and more 

available drugs allowed to intensify animal production. Pathological resistance has put the first chemicals 

obsolete since a long time (De Gussom, 2007). 

Ionophores are residues from fermentation of certain fungi species (Kant et al. 2013). They are active 

against both Coccidia and bacteria and hence very suitable to coccidiosis owed to the synergy between 

multiple pathogens involved. For example, to the bacteria species Clostridium perfringens causing necrotic 

enteritis in poultry associated with coccidiosis (VKM, 2015). They have a rather complex function against 

Coccidia species and contribute relatively little to resistance in relation to chemicals (Kant et al. 2013; De 

Gussem, 2007).  

Reported functions from the literature included in this thesis are as ion carries across cell membranes and to 

stall invasion of coccidial sporozoites and merozoites. Influxes of enough Na⁺ ions impede mitochondrial 

functions such as ATP-hydrolysis (energy molecule). The cell then activates its (Na⁺-K⁺)-ATPase trying to 

push the excess Na⁺ ions out of the cell. For narasin the increasing monovalent Na⁺ ions will be exchanged 

for the divalent Ca²⁺ ion leading to cell toxicity. The cell will eventually starve owed the energy needed for 

the pumps and subsequently dies (Shapman et al. 2010; Kant et al. 2013). Monensin is the oldest, 

introduced during the 1970s and has been used a long time. They often leave weaker strains of coccidial 

oocysts, which effectively reduce amounts the most resisting strains compared to chemicals (De Gussem, 

2007). Although bacterial resistance to monensin and salinomycin among a bacterial strain in Denmark was 

observed in 2000 (Aarestrup et al. 2000). Also elevated resilience among bacteria to narasin has been 

acknowledged, partly in Swedish stables (Nilsson et al. 2012). 

Ionophorous coccidiostats are ordered in three classes based on their rate for transemembrane transport, 

cation selectivity and their inherent structures: monovalent-, monovalent glycoside- and divalent 

ionophores. The most used worldwide are: the monovalent Monensin, Narasin, Salinomycin; the 

monovalent glycocides: Semduramecin, Maduramecin and (the) divalent glycoside ionophore: Lasalocid 

(De Gussem, 2007). 

Coccidiostats are ordered in coccidiostatic and coccidiocidal products. The former substances suppress 

further development of the Coccidia life cycle. The second group kills the coccidia or irreversibly damages 

it (De Gussem, 2007). Application via rotation- and shuttle programs are encouraged to minimize buildup 

of unnecessary resistance towards Coccidia. In rotation programs coccidiostats are used in maximum two 
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subsequent cycles and then changed for other coccidiostatic or coccidiocidal products (VKM, 2015). 

During shuttle programs two or more coccidiostats are administered during the same grow out, often with a 

coccidiostatic drug followed by a coccidiocide (Chapman, 2007). It is important to use different modes of 

action among the alternated subastances no matter the scheme (Ibid.).  

 

2.1.3. Alternatives proposed 
Increased sanitation is one way to reduce the need for antimicrobials (Laxminaryan et al. 2016). That is by 

far the most important step to keep pathogen pressure down (Pia Gustavsson pers. comm. 2017). Although 

it will probably be hard to eradicate Coccidia owed to its ability to survive outside of the host as oocysts 

(VKM, 2015). Laxminaryan et al. (2016) see European initiatives to reduce antibiotics as a beacon others 

should follow. They propose to phase out the use of antibiotics as growth promoters to combat the 

perceived increase of antibiotics in farm animals to 2030. The usage of antimicrobials in animals could be 

reduced by eighty percent by 2030 either by reducing the exposure per animal or number of animals in 

production (Van Boeckel et al. 2017). If just countries within the OECD and China would accept a 

maximum of 50mg antimicrobials/PCU/year that would reduce the global usage by 60 percent (Van 

Boeckel et al. 2017). 

 

New forms of antibiotics are being discussed although the resistance in pathogens develops quickly which 

makes it a short-term solution (Laxminaryan et al. 2016). Resistance can slow down by rotating drugs and 

shuttle programs (Kant et al. 2013; VKM, 2015). The combination of different antimicrobials can reduce 

resistance by interacting to alter each other‘s impacts on the pathogen (Laxminaryan et al. 2016). To 

change ionophores with none ionophores will probably cause problems with bacteria which may demand 

multiple antimicrobials drugs (VKM, 2015).  

 

Vaccines is an alternative (VKM, 2015) but the development costs are high, although new forms have 

begun to arrive (Laxminaryan et al. 2016). Also when using attenuated vaccines (weakened pathogens 

inserted, compared to killed pathogens as in killed vaccines) the pathogens will reduce production 

efficiency. Without growth promoters attenuated vaccines have according to producers been associated 

with higher risks of bacterial enteritis (De Gussem, 2007). 

 

Different alternatives have been tested for standing coccidiostats, such as yeast- and acid-based substrates, 

probiotics, synbiotics, prebiotics and plant based substrates. The results have although not been absolute. 

Most of these substrates have been tested toward bacterial infections directly (VKM, 2015). 

 

Figure 1. L: Oocycts of Eimeira ssp. Permission by Eva Osterman-Lind at the Swedish veterinary institute. R:  Gram 

coloring of Clostridium perfringens. Vetbakt.se. Olof Carlsson, Lise-Lotte Fernström (BVF, SLU), Karl-Erik 

Johansson (BVF, SLU & SVA). Creative commons attribution-Noncommercial-No derivative Works. 2.5 license. 

Available: http://www.vetbact.org/popup/image.php?imgtable=vetbact_images&imgid=158&lang=sv  

 

http://www.vetbact.org/popup/image.php?imgtable=vetbact_images&imgid=158&lang=sv
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2.2. Broiler production 
Globally broiler production has been appreciated to 89,5 million tons (USDA, 2017). Production and 

consumption have risen globally and the worth of global export in 2010 was 30 billion dollars. The four 

biggest production entities have been USA, China, Europe and Brazil; USA the biggest and Europe on 

fourth place. Europe has to a large extent produced for own needs but has had some outside trade 

(Jordbruksverket, 2011). Since the post war period in Europe small enterprises have merged to large 

industrial producers and feed manufacturers (Elwinger et al. 2016). The intensive production facilities 

look internationally alike (Jordbruksverket, 2011). The open floor production with litter for the birds to 

walk on is essentially internationally the same (Monira et al. 2003). 

  

Owed to associated costs many producers use a complete closed facility where moist, light, air, 

temperature and other factors such as sanitation and disease prevention can be controlled. These 

parameters are adjusted during the grow-out phase to provide best possible economical returns and health 

for the birds. Newer houses are better sealed than older ones which gives better control over these 

parameters (Aviagen, 2005). 

 

European Union has agreed to follow the EU directive (EU, 2007a) of minimum animal welfare 

requirements for all intensive systems over 500 chicks per facility. It came into force 2010 

(Jordbruksverket, 2011). Sweden follows a more demanding domestic welfare law (SJVFS, 2019:23). The 

regulation (EC, 2003) brings uniform rules for approved in feed additives including coccidiostats within the 

European Union to uphold food safety and animal welfare. The Swedish feedstuffs act (SFS, 2006) 

complements that EU regulation. Organic chicken production has to follow the EU regulation (EU, 2007b) 

rules for organic agriculture within the union. The law is combined with domestic laws and the private 

rules of (KRAV, 2019). Read Swedish Poultry (2015) for information about how the industry in Sweden 

lives up to the laws. For more information about broiler welfare in Sweden see (Björk, 2012). 

 

The Swedish Poultry Meat Association is commissioned by the Swedish welfare law to control and 

develop animal welfare (Pia Gustavsson pers. comm. 2017). The Swedish Poultry Meat association binds 

conventional producers to their welfare program. From the baseline of a maximum stocking density of 

20kg/m², producers are rewarded if achieving enough welfare to increase densities up to 36kg/m². 

Producers that cannot uphold animal welfare are allowed less densities. This drives producers to invest 

more in animal welfare (Swedish Poultry, 2017).  

 

Egg laying and broiler production supply chains have separate breeders and producers. In broiler 

production supply chains, breeders are often international and independent from hatcheries of parent birds, 

producers and slaughter houses. The producers are often contracted just to feed the birds between hatchery 

and slaughter house (Independent consultant, 2006). Breeding companies deliver parent birds to Swedish 

hatcheries. Those deliver day old chicks to be reared by Swedish producers. This supply chain is 

manifested by measures to reduce microbial exposure between stakeholders. Birds are genetically adapted 

to the needs of the receiver. Production cycles are 30-40 days depending on the meat. Rearing in Sweden 

is based on the two hybrids: Ross and Cobb (Pia Gustavsson pers. comm. 2017). The producers have 

about 7 grow out cycles each year (Lannhard, 2018). Corporative companies constitute the domestic 

supply chains. Depending on the contract with producers they own the chicks (Pia Gustavsson pers. 

comm. 2017).  

 

About 99 percent of producers in Sweden are conventional with a mix of big and small companies. There 

are 120 big producers. Production capacity in 2017 was about 12 million broilers. Small producers have 

up to around 20 000 and big around 100 000 each grow out cycle (Jordbruksverket, 2011; Lannhard, 

2018). Swedish producers have smaller animal stocking densities than the rest of Europe (SJVFS, 

2019:23). In many countries, stocking densities are not controlled (Swedish Poultry, 2017). 

 

Facilities in Sweden holds a strong European standard owed to the cold, dank climate impact on the birds 

and pathogens. Buildings for the bigger producers are about the same size and are continuously getting 

bigger to become more effective. They contain from one up to four isolated compartments to ease 

production factors and halt pathogen spreading (Pia Gustavsson pers. comm. 2017). 
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In 2017 there were 20 certified slaughterhouses for broilers in Sweden (Lannhard, 2018). Most companies 

in Swedish supply chains are oriented from Mälardalen Valley and southward relatively close to the 

slaughter houses (Swedish Poultry, 2017). Swedish production is almost entirely based on grain feed 

which is why most of the production is spatially centralized to grain production. 85 percent of Swedish 

production is in the area of Götaland (Jordbruksverket, 2011).  

 

2.2.1. KRAV production 
Organic production constitutes less than 1 percent of total broiler production in Sweden (Lannhard, 2018). 

KRAV producers are scrutinized by entities tied to KRAV, an organization that certifies organic 

producers (KRAV, 2019). The species used in Sweden are Rowing ranger and Hubbard which grow much 

slower with higher weights than conventional broilers when slaughtered after 81 days (Åsa Odelros pers. 

comm. 2017). Bosarpskyckling and Reko are the two associations representing organic producers to the 

Swedish market. Prophylactic medication is prohibited according to KRAV standard (KRAV, 2019 pp. 

33). During KRAV production the biggest size allowed for producers is 1600m² with a maximum 4800 

animals per building. Allowed densities for indoor production are 20kg/m². The lower animal densities 

reduce pathogen pressure compared to more intensive production (Bassler, 2008). It is more common with 

mobile houses and outdoor yards among organic producers (Odelros, 2013). Broilers are fed mainly with 

organic diets although inabilities to synthesize essential amino acids calls for minor exceptions. They shall 

have access to day light, and dust baths (KRAV, 2019).  

 

2.3. Hops 
Multiple plants have been noticed in contemporary science for their medicinal potential of which hops have 

received much attention (Zanoli & Zavatti, 2008). Hops belong to the family of Cannabaceae and is a 

perennial dioecious plant (Karlsson et al. 2010). Dioecious means that a species has separated male and 

female plants with their own physical traits (Juvany & Munné-Bosch, 2015). The other two Genus in that 

family is Cannabis (Almaguer et al. 2014) and Celtis (Olsovska et al. 2016). The plants are climbers and 

can reach many meters in height (Karlsson et al. 2010). Along the bine there are short side arms on which 

there are flowers that develop further into cones on female plants (Haunold, s.a). The males have only 

flowers (Olsovska et al. 2016). There are three acknowledged species within the Humulus genera: H. 

lupulus, H. japonicus and H. yunnanensis (Almaguer et al. 2014). From a botanical perspective the origin 

would be China since all three species survives there (Olsovska et al. 2016). 

 

Common hops (H. lupulus L.) is the most used species owed to its part in beer production (Milligan et al. 

1999). The main field of science mapping hops and its constituents is that of the brewing industry 

(Almaguer et al. 2014). The female cones are in focus owed to their active substances used through the 

ages as preservatives, in brewing and medicine (Hengel & Shibamoto, 2002). According to Tadevosyan et 

al. (2005) hops have been used to treat many diseases. Since 1950s lots of undertakings have been done 

trying to prove scientifically what has been claimed about the plant´s potential (Zanoli & Zavatti, 2008). 

The synergy between substances such as antimicrobials has been highly recognized (Olsovska et al. 2016). 

The Study Group for the Historical Development of Medicinal Plant Science at the University of Wurzbur 

in Germany awarded hops as the ―Medicinal plant of the year‖ (Olsovska et al. 2016, pp 20). 

2.3.1. The hop cones 
Bracts and bracteoles serve as a leafy cover around the cone and are attached to the central axis through the 

cone structure (Olsovska et al. 2016). The bracteoles produce seeds. Both contain the lupulin glands which 

produce lots of secondary metabolites. Other tissues also produce secondary metabolites. Secondary 

metabolites are an umbrella term for substances synthesized by organisms, which are not essential to 

complete the life cycle. Many times they are for protection (Taiz & Zeiger, 2010). These are the substances 

of interest. The essential oils, resins and polyphenols produced contain a wealth of bioactive compounds 

that in science have been sorted into groups based on their solubility in various agents (Almaguer et al. 

2014). The main classes of substances are briefly described below. 
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2.3.2. Hop resins 
Resins are sorted in soft and hard resins. The ratio is 90 and 10 percent respectively depending on the 

cultivar. The soft resins are ordered in α-acids and the ẞ-fraction. The α-acid content consists of 

prehumulone, humulone, cohumulone, adhumulone and posthumulone. The ẞ-acid fraction which has not 

been as scientifically studied as the α-acids consists of prelupulone, lupulone, adlupulone, postlupulone and 

uncategorized resins. The latter group is what is left after α- and ẞ-acids have been isolated and thereby not 

a specific compound. Hop waxes and essential oils substances can belong to this group (Almaguer et al. 

2014). 

 
Figure 2. Classification and nomenclature of hop resins. Modified from Almaguer et al. (2014). Used with permission 

by Martina Gastl.  

 

Hard resins are constituted by hard α-, ẞ, δ-, ε-resins. Some are synthesized. Others are oxidation residues 

of soft resins. It is not defined in absolutes what they consist of, or their origin. During storage or heating 

the amount of soft resins decline whereas the hard resin content increase. Hard ẞ-resins constitute the bulk 

of which xanthohumol is the most abundant (Almaguer et al. 2014). 

 

Hop acids have shown antiprotozoal, antiviral, anticlostridial and antibacterial effects, especially against 

gram positive (Almaguer et al. 2014). Alpha acids have been noted for anti cancerous-, antifungal activity 

and have been proposed for treatment of diabetes mellitus, metabolic syndromes and cardiovascular 

diseases (Olsovska et al. 2016). Beta acids which by their nature are more hydrophobic than alpha acids 

have proven antibacterial in level comparable to antibiotics against Helicobacter pylori. They have also 

proven better against protozoa (Ibid.).  

 

Hop acid antibacterial effects causes malfunction of gram positive bacterial cells. Trans-isohumulone has 

for example proven to act as an ionophore which increases the permeability of certain ions through the cell 

wall. The detrimental ph gradient over the membrane leads to cell starvation and death (Almaguer et al. 

2014).  

 

2.3.3. Hop oils 
While resins constitute a manageable amount of constituents, the essential oils have in recent scientific 

trails been suggested to reach over 1000 substances. This group has been sorted in oxygenated compounds, 

hydrocarbons and components of sulfur content. The lion part is constituted by the former two groups. 

Main substances in the hydrocarbon fraction are β-myrcene, and the sesquiterpene group. The oxygenated 

fraction is a blend between alcohols, ketones, acids, esters, aldehydes and epoxides. Sulfur containing 
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substances are for example methyl thioesters, 2,3,5-trithiahexane and 3,3-dimethylallyl methyl sulfide 

(Almaguer et al. 2014). Hop oils have been proven antibacterial (gram positive) and antifungal (Olsovska et 

al. 2016).  

2.3.4. Hop polyphenols 
Polyphenols are built from the structure of an aromatic ring with two or more hydroxyl groups. The hop 

polyphenol fractions have been classified into flavonols, flavan-3-ols, phenolic carboxylic acids and other 

phenolic containing molecules. Some of the hop polyphenols are regarded as unique. Examples are 

prenylflavonoids, xanthoumol, 8-prenylnaringenin, 6-prenylnaringenin, multifidol glucosides and 

desmethylxanthohumol (Almaguer et al. 2014). 

 

Xanthohumol have shown a broad anti cancerous spectrum and estrogenic effects. It has also antiviral and 

antibacterial effects against multiple common strains. The antimicrobial potential among polyphenols is 

less studied than that of resins (Olsovska et al. 2016). 8-prenylnaringenin was regarded by (Olsovska et al. 

2016; Almaguer et al. 2014; Zanoli & Zavatti, 2008) as the most potent phytoestrogen recognized in 

science. Prenylflavonoids are regarded to have potential in cancer treatment and for osteoporosis. Owed to 

their readiness to oxidize polyphenols are strong antioxidants (Almaguer et al. 2014). Multifidol glycosides 

have proven anti-inflammatory. Tannins exert antioxidant, stomachic, anodyne, antiseptic, anaphrodisiac, 

soporific, sedative, hypnotic, soporific, diuretic, anti-inflammatory and bactericidal properties (Tadevosyan 

et al. 2009).  

2.4. Hops in agriculture 
The intestinal flora greatly impacts how well animals withstand diseases. Hops have been recognized to 

affect the balance of microbes in animal intestines beyond functioning as an antimicrobial (Bortoluzzi et al, 

2015). Scientific trails have included isolated fractions of hop substances to milled hops. Much focus in 

sources has been around thresholds of acids, especially ẞ, in animal feed owed to their antimicrobial 

activity. Addition of whole hops in cow diets showed increased feed efficiency by interacting with the 

intestinal flora (Narvaez et al. 2011). By interacting this way hops contributes the same way as antibiotics 

for increased growth rates (Narvaez et al. 2013). Hop beta acids hindered fermentation of sugars by gram 

positive lactic acid bacteria. They are related to metabolic diseases in horses such as laminitis and hindgut 

acidosis (Harlow et al. 2014). Whole hops in combination with monensin reduced the amount of antibiotics 

given to cows for prophylactic and weight gain purposes in an in vitro experiment (Narvaez et al. 2013).  

 

Milled hop cones in broiler feed increased the feed ratio turnover and growth rates (Cornelison et al. 2006). 

Hop lupulone through the drinking water significantly reduced the frequency of C. perfringens during 

counting of broiler intestines. The highest concentration (250ppm in tap water) gave the highest frequency 

of complete absence of damage (Siragusa et al. 2008). Addition of lupulone through drinking water 

decreased C. perfr. (Cluster 1 subgroup) significantly in broiler intestines, but left most of the rest of the 

microflora significantly unaltered (Tillman et al. 2011). Microencapsulated hop b-acids in the feed reduced 

the loss of performance in the last (sixth) week among broilers challenged with Eimeria acervulina and E. 

tenella (Bortoluzzi et al. 2015). They did this by interacting like zink bacitracin does to improve feed 

conversation ratios among the broilers. The b-acids also complemented zink bacitrasin to increase feed 

conversation in challenged broilers. The results indicate that hops should be regarded as an alternative to 

standing antimicrobial enhancers in broiler diets (Bortoluzzi et al. 2015). 
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3. Theoretical framework 

3.1. Food system sustainability impact production sufficiency 
A food system is defined as all the components, resource flows and activities associated to food 

production (HLPE (2014). That includes associated institutions, consumption patterns and impacts.  

Terrestrial and marine production systems serve as hubs. Other components are e.g. mines, industrial 

processing or kitchens. Production input resources and waste is the flow between. Examples of system 

impacts are work possibilities, food security, landscape management, politics and social cohesion. Food 

systems are integrated with other systems in societies. Science has mostly mapped terrestrial systems 

(EEA, 2017; Hughes et al. 2012). 

In North America, Europe, New Zeeland and Australia industrialized food systems has dominated since 

the mid 2000
th
 century while South Asia, Africa and Latin America has had a trend towards small holder 

agriculture to feed most inhabitants (Dumont et al. 2014). 

Industrial agriculture has encouraged affordable food, food safety and to aid farmers by subsistence 

systems. The spatial area and resources integrated in food systems has generally increased. It is 

appreciated that agriculture use over 30 percent of bare land area (EEA, 2017; Dumont et al. 2014). Local 

and regional systems have transgressed into global ones interconnected via the global economy and 

maritime logistical systems (HLPE, 2014). Industrialized farms are generally growing when those that 

cannot compete economically are bought by fewer survivors (Eurostat, 2016). 

The aims of food systems differ between different actors in the system. Industrialized production systems 

have managed to feed billions, but tend to fail sustainably (EEA, 2017; Moore et al. 2016). Associated 

problems are deforestation, soil degradation, pollution, micro nutrient deficiency, bio-degradation, high 

water consumption, discouraging of diversified farming practices and unsustainable use of antimicrobials 

(IPES Food, 2016; Dumont et al. 2014; Rockström et al. 2009). Stakeholders of great influence are few 

and often use economic and political power to own ends. Wholesalers tend to push prices leaving 

producers with insufficient funds for a sustainable production (EEA, 2017). Socioeconomically weak 

actors are often not targeted for the chosen channels of trade. This creates vicious cycles of tradeoffs 

between system parameters that favor few (IPES, 2016). Intermediaries in systems that want to change 

wrongs and injustice are often powerless (EEA, 2017). The greatest manifestation of this is the average 

food waste of 30 percent globally while many in the world suffer from food insecurity (HLPE, 2014; 

Gustavsson et al. 2011; Moore et al. 2016).  

The secretary general of United Nations declared during the world food day 2013 the great role of food 

systems to uphold societies (UN, 2013). EEA (2017) evaluated the European food system. They view 

sustainability as absolute essential to bring constructive social and environmental impacts to societies. The 

Bruntland report (WCED, 1987) built foundations for sustainable global food systems. There has been 

much literature about what a sustainable food system would look like (Moore et al. 2016; Peano et al. 

2015). HLPE (2014) stress importance for regional system impacts and that sustainability of a food system 

ought to consider the needs of each country. Thereby every nation has to construct its own system that 

suits the sustainability needs.  

HLPE (2014:30) proposes a definition of a sustainable food system as ―by their capacity to ensure the 

positive outcomes of a food system, food security now and for future generations‖. This definition is 

based on the theory of sustainable development by WCED (1987). That is to say food systems should 

generate basic needs and healthy impact to the system that lead to social cohesion, food safety, healthy 

biosphere and providing cultural needs (EEA, 2017). 

However, the sustainable development theory is not well-equipped to deal with food systems. The crudely 

drafted social entity is not comprehensive enough to cope with social leverage points in such a complex 

system (Vinnari et al. 2017; Peano et al. 2015; Moore et al. 2016; EEA, 2017). Moore et al. (2016) which 

accounts for the history of the sustainability concept of agriculture are not surprised. Environmental focus 
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has been leading the concept, since it was the reaction to consequences of the industrialization of the 

enterprise. While economic governance for sustainable agriculture has been opted (Moore et al. 2016), 

guidance from the social entity is lacking. Human behavior has undermined any set solution for a 

sustainable system state (Vinnari et al. 2017; Moore et al. 2016; Von Wirén-Lehr, 2001). 

Vinnari et al. (2017) explain how this manifest animal production tied to the economic market. Animals 

tend to end up in a grey zone between the established pillars of sustainability. They have been associated 

with societal burden such as euthrophication and cost for farmers under heavy economical pressure. 

Therefore they have generally been put denser in contained spaces, to alleviate associated problems. This 

has set the foundation for the need of antimicrobials globally in agriculture owed to pathogens, but also 

for competition among farmers (SOU, 1997; Van Boeckel et al. 2014). Clearly human behavior has 

contributed to this static unsustainable state. It is hard for producers to change how production manifests 

sufficiently if food systems fail systematically (EEA, 2017). 

Food systems cannot serve all stakeholders equally (EEA, 2017). A definition of a sustainable food 

system in this thesis favors needs of producers directly and other system components indirectly. This is 

thought to bring needed system feedbacks in three ways: (1) The conclusion by EEA (2017) that a social 

position of impact and welfare for producers is essential for system sustainability by changing 

authoritarian power distribution; (2) Added value production has attracted 40 percent of inhabitants within 

EU or more depending on production measures (EC, 2016); (3) Ignorance from societal governance 

hinders sustainable food systems (EEA, 2017). Designing food production as subsystems of prerequisites 

of minimum needs could function as templates. These could be synchronized with other systems rather 

than to expect genuine understanding of production from societal institutions. Sustainable food systems 

are by chosen theory defined as those that allow for producers by appropriate law, governance and 

resources to produce food sustainably to the basic nutritional needs at the national level. 

3.1.1. Ethical consumerism within food environments 
Deeply interlaced in food systems are the food environments. The concept defines the forums in which 

consumers interact with food (Smaje, 2014). It is formed by propellants such as economy, trade, culture 

and physical settings where the food is purchased (EEA, 2017). It is manifested by fierce competition 

among international companies throughout the supply chain for contracts and consumers (Gouveia & 

Nunes-Manuel, 2016). Packaging and advertizing increases favored environments. It is essential for 

producers with consumers willing to pay for a sustainable production via available trading channels. 

Scientific work of food systems tends to focus either on producer- or consumer system interface. This 

leads to lacking understanding of system interactions (EEA, 2017; Moore et al. 2016). 

Vaughan et al. (2017) and Walker et al. (2010) depict an environment with low shopping power. 

Consumers are to a high degree restricted to the supply. Even so, not all can buy food of their choice owed 

to factors such as income or concepts such as food deserts. They are defined as the disappearance of food 

stores and thereby supply. Food deserts often deals the hardest blow on socioeconomically weak spatial 

areas that lack means of transport (Walker et al. 2017). There are although actors struggling for a higher 

consumer system impact. One movement is those supporting ethical consumerism (Smaje, 2014). 

The concept´s core values have been a cornerstone of sustainable food system movements for many years 

(Moore et al. 2016). Environmentalism influencing ethical consumerism is divided in two. Eco 

pragmatists viewed as generally uncritical to status quo want to use tools such as environmental law and 

economics to reach and define future sustainable food systems (Smaje, 2014; Samuelsson, 2010). The 

other extreme is described as the traditional grounded green movements. These are generally manifested 

by active support for small scale businesses and authentic approaches towards a food environment. Small-

scale purchasing channels are manifested by enlightened consumers that seek ways to intervene. This 

segment often searches for local isolated markets (Smaje, 2014). Although generally leftists and equity 

oriented both extremes constitute conflicting definitions of ethical consumerism. Both views are powered 

by concepts such as: design theory; deep ecology, populism, ecological economics and de-growth theory 

(Smaje, 2014). 
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Moore et al. (2016) interviewed farmers in Florida (US) regarded as very dedicated to sustainability 

according to actors around them. The authors‘ conclusion was ―Simply put, the values and norms of 

consumers were key to the principles on which these businesses operate‖ (Moore et al. 2016:74). Many of 

the producers although had a worldview in line with the sustainable intensification scheme, which is 

conflicting with de-growth theories. One of the producers, for example, sold via global markets to real 

time price but was not to be speculated upon economically. 

 

Both extremes of ethical consumerism are including segments unable to pay for added value food (Smaje, 

2014; Vaughan et al. 2017; Walker et al. 2010). Many consumers want ethical options throughout the 

supply chain (Smaje, 2014). This indicates the great need to balance economical influence throughout 

food systems, to the gain of both producers and consumers. The definition of ethical consumption is 

thereby when both producers and consumers can afford system sustainability, by allocating power 

distribution and enforcing fiscal equity within the food system.  

 

3.1.2. Resistance 
The concept is used within multiple scientific areas. For information about how disciplines such as 

psychology, anthropology or fields such as marketing or culture use resistance see (Poirel & Pache, 2017); 

Coch & French 1948; Izberk-Bilgin, 2010; Mackillop, 2016: Whitley, 2011; Ali, 2002; de Lima & 

Ferreira, 2016; Mintz, 2013; Reinelt et al. 2016). For use within physics and electricity, see (Platt, 2015; 

Ai et al. 2011). 

Resistance in biology and medicine is referring to the resilience of organisms to resist the biological 

system they are a part of (Weiner, 1998). Depending on the scientific disciplines the aim of resistance is 

more or less pronounced. Medicine for example is built on mechanical physics that reaches back to 

Galileo and Newton among others. Since mechanical physics orients around precise linearity powered by 

concepts of materialism, reductionism, determinism, mechanism and a linear-casual concept, medicine 

does too (Weiner, 1998). This is regarded in the thesis to impact how resistance research has been 

conducted in medical sciences.  

Medical disciplines have resisted evolutionary biology that adds behavioral selection to reasons behind 

success or failure among organisms. That put long term reasons or aims behind evolution e.g. genetic 

recombination not in a deterministic scope but a probabilistic (Weiner, 1998). Explanations of symptoms 

are in medicine directly related to short time span induced changes in e.g. tissue or enzymatic structure 

owed to direct result of e.g. infection or toxic agent. The discovery of radioactivity was a significant factor 

that influenced physics towards a more probabilistic science. Although during the latter part 2000
th
 

century biomedical scientists still had not fully recognized the strong revision within physics. In biology 

resistance is viewed as a continuous struggle for organisms since they co-evolve with the biotic and 

abiotic parts of the biosphere (Weiner, 1998). Therefore any long term aim of resistance can only be 

understood via the contribution of evolutionary biology in medicine, since biology includes the variances 

of organisms and their physiological structures as part of the organisms´ evolutionary history. That is in 

contrast to concluding based on mere constituents of the studied cells or tissues (Weiner, 1998).  

This thesis focuses on bacterial resistance to antimicrobials and now continues to outline the 

understanding of implications for the concept. Scientific identification of strains on agars in labs has been 

towards useful goals, although microbial ecological functions of synthesized molecules have been ignored 

(Davies & Davies 2010). The increasing resistance in bacteria to antibiotics is what epistemologies within 

mechanical physics underestimated (Weiner, 1998). That deterministic approach has delayed a dynamic 

understanding of resistance (Davies & Davies, 2010). Only recently microbial interaction has revealed a 

highly polymicrobial lifestyle influencing our understanding of antagonistic and synergistic behavior 

(Peters et al. 2012). This has been induced by incorporating studies of microbes in their natural 

environment (Davies & Davies, 2010).  
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Resistance research methodologies in veterinary sciences based on read literature e.g. (Jeffers, 1981; 

Nilsson et al. 2012) has followed the mechanical driven methodology Weiner (1998) criticizes. This might 

become of relevance since the component oriented focus by Nilsson et al. (2012) was unsuccessful to 

reach the aim. Why only one dominant clone of the VRE strain in Swedish broiler production compared to 

abroad with the vanA gene has emerged could not be accounted for.  

The right questions in order to understand bacterial resistance are according to Davies & Davies (2010) 

ecological, such as origins and roles of antibiotics. Production of antibiotic agents and resistance towards 

them has probably existed for billions of years (Davies & Davies, 2010). By using e.g. genomic 

enzymology – the study of enzyme function within super families of resistance enzymes – one can get 

significant clues about their common ancestry and thus evolution of antibiotic resistance (Morar & 

Wright, 2010). Since bacterial resistance ultimately comes down to the ability to change either themselves 

or the invading agent by change of physiological structures or binding and thus biochemical functions of 

components, that is what will help us a step closer to understand the evolution of resistance (Morar & 

Wright, 2010). 

These substances have historically been synthesized by bacteria, plants and fungi (Davies & Davies, 

2010). The functions of the r-genes (resistance genes) in bacteria rendering antimicrobial resistance are 

still debated since their expressions manifest highly pleiotropic. That is to say they are multifunctional for 

other aims in the cell. Studies indicate that antibiotic molecules can be part of bacterial cell signaling with 

organisms in the environment (Morar & Wright, 2010; Davies & Davies, 2010). The r-genes are from 

gene sequencing believed to have little or no resistance capacity before being trigged by unsustainable 

antibiotic use. Proto resistance is believed to be the process of resistance in such genes. It is also expected 

as the source of high resistance (Morar & Wright, 2010). Studies of antibiotic r-gene expression have 

proven antibiotics to act as anti-cancerogenic, antitumorigenic and antiviral agents, sometimes better than 

antibacterial (Davies & Davies, 2010). 

The definition of resistance in this thesis is set by reported mechanisms of resistance. To understand 

resistance one needs to understand how antimicrobial agents work. Depending on active substance they 

inhibit cell functions or directly kill the bacteria (Morar & Wright, 2010). The four main modes of 

antibiotics are through (1) protein synthesis inhibition, (2) metabolic pathway inhibition, (3) cell wall 

synthesis interference and (4) nucleic acid synthesis interference of the bacteria. If seeing to the molecular 

function another is membrane permeability by ionophores causing passage of ions across the cell 

membrane (Chapman et al. 2010; Chapman 2007). Antibiotics are grouped after their mode of action such 

as ẞ-lactams and their interference with cell wall synthesis (Tenover, 2006).  

Bacteria mostly develop multiple mechanisms of resistance for every antibiotic they resist. Many 

resistance mechanisms are modifications of the antibiotic agents through enzymes (Davies & Davies, 

2010). For example by destroying or neutralizing the molecule by rearranging it. The most widespread 

mode is efflux pumps. Charge driven pumps in the cell membrane (or two, depending on gram positive or 

negative bacteria) push toxic substances including antibiotics out of the cell before it interferes 

biochemically (Tenover, 2006). Bacteria can also change the behavior of their passive diffusion porins in 

the cell membrane to limit access to antibiotics into the cell. They can also alter the complexity of their 

cell wall by removing correct binding sites for the antibiotic (Tenover, 2006). Probably there will be more 

mechanisms in the future based on coming selection pressure (Davies & Davies, 2010). Inferred 

mechanism for increased bacterial resilience to the ionophore narasin are two genes coding for an ABC 

transporter permease and an ATP:ase component that constitute an ABC-type transporter (Nilsson et al. 

2016). 

Some bacteria are intrinsically resistant to certain antimicrobials, which is a lesser problem. Of greater 

concern is the fast inherited resistance (proto-/intrinsic resistance) through vertical and horizontal 

evolution. Often many mutations are needed to induce a high resistance. Although there are examples of 

when just one cycle of mutation has been enough (Davies & Davies, 2010).  

Vertical resistance is also called acquired resistance via mutations in the genome (Tenover (2006). This 

can be accomplished rather fast if environmental settings are right such as damper, colder, drier or hotter 

environment (Weiner, 1998). Gene amplification is one way to manage mutations in the genome under 
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just one generation of bacterial strains (Davies & Davies, 2010). 

Horizontal evolution of resistance is exchange of genome sequences between bacteria that infuses active 

resistance genes into the other (Tenover, 2006). This is also known as horizontal gene transfer (HGT) 

(Davies & Davies, 2010). This has been resisted in science and only recently this full potential of bacterial 

resistance has been acknowledged. Even though discovered late this function is ancient. Horizontal 

transfer is done through either (1) direct contact – Plasmid exchange. It is when genome-containing 

plasmids with its genomic islands infuses genetic information containing a wide set of r-genes, into the 

main bacteria genome (Davies & Davies, 2010). This is the most studied mode of action and genes are 

often readily transferred between different genera. (2) Via bacteriophages (a form of bacterial virus) or (3) 

via loose genetic segments from other bacteria that is picked up in the environment. Plasmid mediated and 

vertical resistance is inferred as sources for resilience to ionophores as well (Nilsson et al. 2016). 
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4. Methodology 
This section contains the procedures and methods used to answer the research questions. The study was 

built on a mixed methodological approach between case study and grounded theory. It was conducted as 

qualitative interpretive exploratory research to reach the aim of the study. 

4.1. Research design 
Since the subject in Sweden was not explored it is not interesting with numerical and broad theorical 

generalizing data as in deductive research (Johnson & Christensen, 2008; Borrego et al. 2009). Creswell 

(2003) informed on the quality by mixed methods owed to dynamics between quality and quantity. 

Beyond the fact that such methodologies are associated with the positivistic paradigm with no subjectivity 

(Harrison et al. 2017), a relatively big quantitative study of Swedish producers about disease control 

observed differences in opinions (Frossling & Noremark, 2016). Such nuances would be valuable for the 

context dependent research question. The interpretative paradigm in qualitative research is well suited to 

create valuable scientific knowledge by understanding how producers see their world through their 

context dependent real life interaction (Halaweh et al. 2008). The subjective worldview is well in line with 

case study methodologies. They find understanding by their focus on complex rich description and context 

dependent ―why‖, ―how‖ and ―what‖ questions. It is also very advantageous in unexplored subjects for 

building theory (Ponelis, 2015). 

The adaptability of case study 

design and possibility of 

multiple methods (Harrison et al. 

2017) although bear critique to 

the lack of standardized 

procedures. This research design 

is tailored in Alan Brymans´ 

(2012a) view of a dual 

relationship and dependence 

between induction and deduction 

of theory in scientific practice. 

This is true for the Straussian 

version of grounded theory and 

case study methodologies as 

well (Strauss & Corbin, 1990; 

Ponelis, 2015). This justifies the 

merge with the more thorough 

outline of analysis in grounded 

theory (Ponelis, 2015; Harrison 

et al. 2017). Grounded theory is 

a very established framework for 

managing qualitative data 

(Bryman, 2012b). Grounded 

theory and case studies are both 

qualitative research approaches 

often governed by a qualitative 

interpretative paradigm 

(Halaweh et al. 2008). Although 

the former is associated with 

empirism Strauss & corbin 

(1990) according to (Harrison et 

al. 2017) insisted that analytic 

procedures never had to be 

conducted in isolated, automatic steps. The researcher is not bound to a passive role. Grounded theory can 

be considered interpretive depending on researchers´ choice of worldview within the design (Halaweh et 

al. 2008). 

Figure 3. Mixed case study-grounded theory methodology developed by and 

modified from Halaweh et al. 2008. Used with permission by Mohanad 

Halaweh.  
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Case study methodologies and grounded theory with emergent coding have been intertwined before owed 

to their interpretative paradigms (Ponelis, 2015; Walsham, 1995; Halaweh et al. 2008). Reasons of 

philosophical confusion about the two as methods or methodologies (Harrison et al. 2017) are recognized 

in this thesis. This thesis used an established methodology building on grounded theory and case study 

approaches designed by Halaweh et al. (2008). The methodology is built on the adaptive case study 

methodology with its focus on real life situations merged with the method rather than methodology of 

grounded theory for its thorough analytical praxis. The interpretive epistemological synergetic value from 

this merge helps to reach optimum contribution to the research questions (Halaweh et al. 2008). Since no 

scientific contribution had been done in these real life settings this unique case was selected for 

exploration (Halaweh et al. 2008). This way the in-depth contributions by the methodology´s potential 

interpretative contribution is favored (Walsham, 1995).  

4.2. Chosen empirical literature and theoretical framework 
Case study or Straussen grounded theory approach cannot be operated without mapping the subject to get 

an in depth understanding according to multiple authors (Harrison et al. 2017; Halawey et al 2008). The 

conducted literature review served to get a scope of the problem, to find the right analytical unit for the 

empirical process and to organize the design (Halaweh et al. 2008; Ponelis, 2015). Literature review was 

also undertaken to strengthen the validity by allowing the discussion to test theoretical sensitivity to 

established literature (Halaweh et al. 2008). Chosen theoretical framework should define the world in 

which the analytical unit operates to generate useful results by the subjects´ meaning and understand 

(Halaweh et al. 2008). Theoretical sources were therefore chosen by their potential to define food system 

theory and lift evolutionary aspects of resistance. Sources were mostly gathered as scientific articles via 

―web of Science Core collection‖ and ―Google scholar‖. A minor search was done in social forums such 

as blogs, to catch opinions and attitudes. Some literature came from the broiler production industry and a 

couple of persons operating there were contacted to fill in the last gaps. 

4.3. Choice of case and analytical unit 
The case and analytical unit is set to prioritize rich data for the research questions in its context (Ponelis, 

2015). The reason to focus on producers to get valuable answers is because they represent the forum 

where production, innovation and scientific trails have been undertaken in Sweden. No contacted scientist 

at the Swedish University of Agricultural sciences had knowledge about conducted research at the 

American continents with hops. One although saw significant value of the trials through the presented 

research proposal. Producers at the American continents could have valuable information. Although there 

is no secret that Swedish producers are better known within spheres of animal husbandry to minimize 

antimicrobials. According to producers that were contacted there had not been conducted research in the 

field of coccidiostats in Sweden for many years. That was a second reason to not focus on researchers. A 

couple of producers told it was time to engage in the matter again, since the stable environments had 

improved significantly over the years.  

Animal producers represent an exposed psychosocial position. Examples are protesters for e.g. animal 

rights personally threatening farmers (Ask, 2016). The subject with coccidiostats was much more sensitive 

than expected. The juridical aspect of coccidiostats, not defined as antibiotics, permeated the industry and 

service sector as a silent discussion of sustainability per se. Almost every participant demanded anonymity 

for this reason. Multiple communicated fear of being punished by actors within the food system, for 

answers they might give, including the enterprise. For these two reasons the interviewees were anonymous 

in all recognizable traits.  

4.4. Data collection 
Interviews are important in both case study and grounded theory research to catch understanding and 

meaning from the interviewees (Harrison et al. 2017). The semi structure format allows for adapting 

questions to the knowledge, background and language of the other (Poneli, 2015). It retains much of the 

interpretative value of the methodology (Walsham, 1995). It is one of the most used in-depth methods 

applied in both case study and grounded theory research (Halaweh et al. 2008). One of the main reasons 
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for this method is to get deeper insight into social opinions compared to a quantitative approach (Johnson 

& Christensen, 2008). Semi structure sync well with qualitative analysis and dual communication that 

enhances trust to create added values (DiCicco-Bloom & Crabtree, 2006). Trust is the most important 

reason for the method. The data collection is dependable if the subjective´s role is explained with a rich 

description of data collection and recording, which is a trait of case study methodologies (Ponelis, 2015). 

4.5. From concept to indicators 
Peano et al. 2015 inferred the need to broaden the dimensions in system thinking. Mainstream in food 

system sustainability interpretation has been oriented around a single dimension. They mentioned that 

social parameters are recognized but often skipped owed to the complexity of the dimension. Alan 

Bryman (2012a) recommend Lazerfelds´ (1958) model: ―The flow from concepts to empirical indices‖ 

which is well established in science to specify variables for quantitative questioners. The model was 

chosen by its ability to concretize a phenomenon being studied. This study covers multiple subjects: food 

system interaction, food production and resistance research. It was important to systematically tie the 

subjects together with the right variables. The model was followed through the 3
rd

 step to not fix variable 

values as in quantitative surveys, during the 4
th
 (Lazerfeld, 1958). The procedures helped to create 

universal indicators that could incorporate the theory in this study, which can be analyzed by the 

interviewees´ answers. See figure 4 and appendix 1. 

The first step: Imagery, served to recognize the chosen theory and ―depict‖ the world in which producers 

are thought to operate. During Concept specification the imagery was gradually turned into a concept by 

systematically dividing the latter into different dimensions (Laserfeld, 1958). The concept Production 

sufficiency emerged as the core of exploration in this study. It can be described as the marginal needed of 

available resources to sufficiently uphold a certain type of production. Resources are set by food system 

parameters. These can be economical, social, environmental or other parameters that set the benchmark in 

production systems (EEA, 2017). The four main dimensions influencing sufficiency of production were 

specified: animal health, innovation capacity, food system interaction and resistance. In order to measure 

these dimensions a battery of indicators for each was created (Laserfeld, 1958). Indicators were opted to 

catch underlying values, meanings and opinions that producers put in the different dimensions besides the 

overarching answer. See the questioner in appendix 1. 

 

Figure 4. Modified from Lazerfeld´s (1958) model ―The flow from concepts to empirical indices‖ used to develop 

the concept: Production sufficiency with associated indictor battery. 

4.6. Interviews 
All producers but five were reached in alphabetic order from the list of associated producers at the 

Kronfågel trade association webpage. If a key person belonging to multiple farms declined, the rest of 

associated farms were not contacted. Multiple producers outside the association were contacted through 

snow balling. Most were contacted more than once, if not declining directly, in order to decide whether 

they wanted to participate owed to fear. See paragraph 4.3. Nine producers of those contacted accepted the 

interview. It was not possible to present the case study systematically. That since all producers had 

different questions and concerns. All participants accepted interview recording via a mobile phone 

application if the file was deleted after the transcription was done. The interviews were conducted during 

Imagery

Concept 
specification

Selection of 
indicators

Formation 
of indices
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the period of 5
th
 of November to 7

th
 of December 2018 by phone. This period included transcription of 

recordings including the last conducted interview. The length of the interviews was between 45 to 100 

minutes. The difference was mainly owed to how much information interviewees brought to each 

question. Most of altered and added questions consisted of discussion about data brought by earlier 

participants. Otherwise added questions came from the personal interaction when repeating the question in 

a different way. All participants got the transcripts by mail. Interviewees tried best possible to put aside 

time for the interview but some were forced to be active in their company during the interview. Most 

interviewees had a neutral attitude during the interview although some communicated they were stressed. 

A couple of interviewees gave away scared or at least strained attitudes (See paragraph 4.3). The time for 

the interview was very different for many participants. A couple of participants rescheduled. The final 

date for each interview is included in the chart of participants below. Transcription literally followed from 

the audio recordings. That led to intended grammatical errors in the transcripts when they occurred. If 

words were indistinct even after repeated attempts the transcripts states ―Indistinct‖. Transcripts were 

translated word for word into English during January 2019. They are included in appendix 2. 

 
Table 1: Ordering of interviewees and dates for the interviews. Participants were anonymous and production system 

specifics left out. Assigned numbers in the table are used for participants in the rest of the thesis. 

Participants Interview date Production system 

Producer 1 Interviewed 20181107 Unspecified 

Producer 2 Interviewed 20181108 Unspecified 

Producer 3 Interviewed 20181108 Unspecified 

Producer 4 Interviewed 20181112 Unspecified 

Producer 5 Interviewed 20181113 Unspecified 

Producer 6 Interviewed 20181119 Unspecified 

Producer 7 Interviewed 20181126 Unspecified 

Producer 8 Interviewed 20181207 Unspecified 

Producer 9 Interviewed 20181212 Unspecified 

 

Most interviewees found a few questions hard to answer, foremost within the battery covering resistance 

research. Some felt unsecure about how they should answer multiple questions. Then the question was 

presented in another way. A few times another question emerged from the interviewees´ feedback. 

Attitudes to the questions from participants affected how much information that was gained. One, or in 

most cases, two questions were skipped by multiple participants; most often the second question covering 

resistance. Much emphasis was put on leveling with the participant. 

 

4.7. Trustworthiness  
Reige (2003) lists traditional and corresponding benchmarks for evaluating the quality of scientific 

studies. Bryman (2012b) informs on the value of confirmability, transferability, credibility and 

dependability when recognizing perception. Credibility is the level of match between data collection and 

theories developed (Bryman, 2012b). Credibility has been enriched by a research design including 

perspectives, description of sampling, data collection techniques, member checking of transcripts 

(Halaweh et al. 2008; Liao & Hitchcock, 2018; Baxter & Eyles, 1997) and keeping transcripts (Ponelis, 

2015). A thick description for transferability has been reduced by the design to withhold much description 

of participants (Reige, 2003). Dependability is the counterpart or reliability, that all steps can be viewed as 

correctly done (Bryman, 2012b). It strengthens the study by supervisor scrutiny, member checking of 

transcripts, inclusion of transcripts and feedback from peers after presentation (Bryman, 2012b; Riege, 

2003). The study also had standardized processes of managing the data such as transcribing words 

literarily (Riege, 2003). Confirmabilty is the accuracy in which the researchers´ own opinions are shown 

in relation to the findings (Bryman, 2012b). Incorporated information followed much that of audit trails 

recommended by Riege (2003) and Carcary (2009), such as saved transcripts. 
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4.8. Ethics 
Consequences for participants in research start from being approached and are with them after the 

research is done (May, 2001; Halvorsen, 1992). Bryman (2012b) summarizes ethical principles to: 

informed consent, harm of participants, deception and invasion of privacy. To avoid harm of participants 

of a relatively exposed position they were met with respect and were allowed to frame prerequisites during 

approach (Vanclay et al. 2013). Efforts were made to maintain balance of influence between interviewer 

and interviewee (May, 2001). Permission was asked for every step of the empirics and was verified by 

consent (Vanclay et al. 2013). Anonymity was guaranteed including destruction of audio files after 

transcription. A consequence from this is that the design is reduced of reliability during a secondary 

analysis (Bryman, 2012b). Audio files were erased a week after participants had got a copy of the 

transcript. Informed consent was transparent since a discussion started when presenting during approach. 

Often multiple phone calls with more questions arose before accepting (Vanclay et al. 2013). That most 

contacted declined can be viewed as an indicator that participants were met with transparency. It was 

interpreted as participants regarded the subject as part of their privacy. Although participants were never 

forced to answer any questions and much understanding was communicated when skipping questions 

(Ibid.).  

4.9. Analysis 
During qualitative analysis the researcher tries to interpret and make sense of the phenomena through the 

meaning and understanding of the participant´s perception (Ponelis, 2015). This is in line with the 

interpretative paradigm governing the design (Halaweh et al. 2008). Grounded theory is also good for 

managing the relatively large amounts of generated data. Line by line coding was crosschecked with 

paragraph coding. It was an attempt to reduce the consequences of defragmentation (Halaweh et al. 2008). 

Furthermore it was thought to contribute to the selective coding. During a very few parts the analysis 

relied on line by line coding to be able to manage lines of little contribution on the paragraph level. 

4.10. Limitations 
Case studies have been criticized for their lack of generalizability (Flyvberg, 2006). The same author 

claims that the validity of the critique depends on the view and relative contribution of generalizability. 

Case studies bring knowledge in a specific field. Such data can be generalized in the specific subject. Such 

an approach is what propels knowledge building - part of the accumulation of knowledge, together, with 

the ability of overall generalizability (Flyvberg, 2006). Contribution of knowledge via the case study 

setting is all too little acknowledged, in relation to broad generalizability (Ibid.). Saturation in the analysis 

(Halaweh et al. 2008) was although impeded by the low number of participants. By using Strauss & 

Corbin´s (1990) view on grounded theory, it was at least possible to test theoretical sensitivity. 

Furthermore, since this is an exploratory study emphasis lies in contributing knowledge rather than broad 

generalization.  
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5. Results 
In this section the results from the study are presented. They are based on the interview answers. Results 

follow the four dimensions of the production sufficiency concept (see the methodology chapter). 

5.1. Animal health 
The first dimension for appreciating the ability of hops in Swedish intensive production environments is 

how such an operation will impact animal health. The first question was about how participants 

experienced pathogen management today. No participant was asked about all three parameters in the chart 

below. Thereby the data may not depict the whole ratio between parameters. This occurred owed to added 

questions during the interview phase. Questions were sometimes skipped based on how participants 

reacted. Each participant was nevertheless asked about at least one parameter. Four participants were not 

questioned about how well they manage coccidiosis today. Six participants were not asked how well they 

managed N. enteritis. Five were not asked how well they manage pathogens as such. Producers have been 

sorted after those that use coccidiostats and those that do not. 

 

 

Figure 5. Participants´ views on how hard they think it is to manage pathogens right now in the production. Values 

in the chart depict number of participants of the same opinion. There is 1 more producer in the group not using hops. 

One producer had difficulties managing both coccidiosis and N. enteritis owed to their logistical system 

partly stretching outside of their own operations. It was stated it has not been a problem for years. 

Although from the amount of struggle stated in the interview it has been regarded as a problem. No other 

producer reported significant problems with pathogens in question more than in the marginal for expected 

death rates in each grow out. Producers reported animals could be observed having an infection but that it 

was haltered by proper measures. One organic producer for example experienced problems a few times 

but managed to reverse symptoms with charcoal. Hence eight participants did not experience pathogens to 

be a major problem for the animals or for economy. Presented data has excluded parameters in the chart 

for participants that were not specifically mentioned or very clearly deduced from the interview.  

“I haven´t had any problems with coccidiosis… so (…)” (Producer 2, p 62). “When one has an indoor 

environment (…) it´s relatively easy to keep it away” (Producer 1, p 51). “(…) can be difficult sometimes 

with these with coccidiosis... that the infection comes very swiftly then, many times, from poorly washed 

boxes and so on.” (Producer 8, p 121). 

 

 

1

2

3

1

2

1

3

Yes No Yes No

Using coccidiostats Not using coccidiostats

Is it hard to manage pathogens today?

Coccidiosis N. Enteritis Pathogens as such



22 
 

 

The next question about health concerns what will happen if synthetic coccidiostats would be fully 

discarded from different levels of intensity in Swedish broiler production. Indicators were if animals 

would suffer and if management of N. enteritis is dependent on ionophores.  

 

Figure 6. Participants´ answers whether birds would suffer and if N. enteritis can be managed without access to 

ionophores in different levels of intensive Swedish production. Values in the chart represent the accumulated 

amount of participants with the same opinion. There is 1 more producer in the group that do not use hops. 

There was not much disagreement between how producers argued. The results depend on how hard 

animals are forced, stocking densities used and the achieved environment. All of them operated according 

to high degrees of preemptive measures. There were two major differences between the two fields of 

producers. Those relying on coccidiostats felt to a higher degree insecure and those without coccidiostats 

could account better for how well both parameters could be managed without coccidiostats depending on 

production. When producers thought they knew the answer it was stated as a yes or no. Most producers 

agreed it would not be possible to discard coccidiostats without anything replacing the substance in 

intensive production environments. Simply owed to how stocking densities and lack of balanced feed 

impacted infection pressure from such production. No producers felt discarding of ionophores would not 

constitute major risks in animal health in intensive production.  

“Yes, certainly, well it depends a little on the farms that is, but yes; it should be possible to prevent it 

anyway.” (Producer 2, p 62). “Well, I have no own opinion about that. Unfortunately. I haven't tried (…)” 

(Producer 6, p 99). “Well, that´s really hard to answer (…) operated a couple of grow outs without 

coccidiostats as well to test and the result maybe hasn´t been that positive (…)” (Producer 5, p 93). 

5.2. Innovation capacity 
The next dimension to map in order to determine whether hops can be an option among Swedish 

producers is their own ability for intrinsic innovation to internal and external factors. The first question 

was about the degree producers felt it was possible to adapt to their own ideas and ways of conduct their 

business based on their monetary means. 
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Figure 7. The level of innovative adaptability among producers to external and internal factors based on monetary 

means. One producer using coccidiostats did not answer the question in a way which could be used as a common 

denominator in a chart. Thereby no value from the producer is included in the chart. Values in the chart represent the 

amount of participants with the same opinion. There are two more producers not using coccidiostats represented in 

the chart. 

Multiple participants had been able to adapt their companies toward ideas and wishes, a few completely, 

others to a significant degree. Even if the quote from producer 9 below suggests a little degree, there was a 

clear deviation from the big scale production still. Which according to multiple of relatively small 

producers put clear demands on higher price for the produce. That in turn was according to multiple small 

producers what gave relatively much economic freedom in general. Producer 9 had also managed to be 

part of public procurement processes which was experienced as a big success. No producer was regarded 

to be in a strained economical position except number 6, with an answer in question which could not be 

included in the chart. When asked about the production size the participant did not want to answer. The 

rest of the producers gave clear indicators that they were relatively small. 

“Then it means that you have experienced that what you have wanted to do; it has been financially 

possible anyhow?” “Yes, one can say that”. (Producer 5, p 94). “(…) the economy governs very much 

because there are quite large investments one makes when building a house from start... for broilers, then 

one´s pretty pinned (…)” (Producer 6, p 102). “(…) my intentions have remained thoughts, it hasn´t 

proceeded much further. (…) but as I said, it has, it´s the financial parameter that´s tough” (Producer 9, p 

142). “(…) that knowledge and ability to improve things both from a working-, environmental- and from 

an animal welfare point of view... there, there are no limitations of ideas and knowledge, but then it is 

always the wallet that limits. It´s probably so at many farms.” (Producer 7, p 112). 

The next question was thought to illuminate other alternatives to ionophores that had been tested or had 

been thought of by producers. Simply to be able to justify hops in relation to other, potentially better 

ideas. 

Producer 7 had tested Coccidia vaccine, but the result did not deviate from the present already without 

coccidiostats. Producer 1 had tested chives but the audio quality was too poor to decipher any success. 

Producer 9 had tested garlic without result. Producer 4 had tested charcoal and feed acids which had 

proven to work and are compared in the quote below. Producer 2 had tested charcoal with success. 

“Yeah, no but... uh, worst alternative - we have suffered coccidiosis, if it´s disorders of the intestinal flora 

and then... then charcoal goes during worst alternative, but now we haven´t needed it for a while.” 

(Producer 4, p 86). “I crushed the charcoal… uh since it would dry up the stomachs that is. They could 

gladly peck charcoal since they had a need for it and so, and it disappeared in, yeah it took like three 

days. Afterward there was no one who was affected.” (Producer 2, p. 64). 
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That data indicates that producers have been open for alternatives. Both latter producers welcomed hops 

as an alternative. While Producer 4 relies on coccidiostats, Producer 2 stated that charcoal would not be an 

alternative for Swedish intensive production. 

“Although I fully understand those who are full-scale, that for a hundred thousand broilers it may not be 

so easy to buy barbecue charcoal.” (Producer 2, p 65). 

The next question was designed to map the prospects for Swedish intensive production to rely firstly 1) on 

hops via increased preemptive measures and using hops to get a sufficient environment. Or 2) by 

increased preemptive measures but using ionophorous coccidiostats with hops through shuttle and rotation 

programs in order to not cut dependence completely. 

Figure 8. Producers´ estimation of the prospects of hops in intensive Swedish broiler production based on presented 

results from scientific trials with hops during interviews.  Firstly by considering hops a replacement to ionophores by 

increasing preemptive measures in production. Secondly the same prerequisites but by alternating hops with 

coccidiostats via shuttle or rotation programs. Values in the chart represent the amount of participants with the same 

opinion. There is one more producer among those not relying on coccidiostats. 

Producers in both groups had different arguments for their standpoints. Results are based on 

comprehensive parts of each interview. Determining quotes have been included below. Producers not 

relying on coccidiostats were to a greater extent hesitant compared to the other group. This group included 

those that did not recommend hops in intensive production. Producer 5 opposed hops as such, being the 

only one discrediting rotating and shuttling drugs while many others in both groups saw it as a security. 

See the latter part of the quote. Understanding of economical parameters for large scale producers was 

raised repeatedly during interviews. 

“And should they replace it with hops they must probably be 100% sure that this works.” (Producer 1, p 

53). “Hard to answer, I haven´t seen any research reports on hops” (Producer 3, p 78). “(…) one 

shouldn´t be afraid to test new things (…) if it´s much more expensive with hops or if it´s, well, the active 

timeframe or so, if it takes longer before the broiler start to show that they are feeling well again or well 

such things (…)” (Producer 2, p. 67). “Yeah, you that´s hard... really impossible to answer, that´s, it´s 

something one has to try on a smaller scale (…) the risk is that one simply increases the infection pressure 

if you operate a long period without coccidiostats” (Producer 5, p 94). “I have no knowledge about that, 

but I think nothing can work as well as the coccidiostats do.” (Producer 7, p 112). 

No producers in the other group literally discouraged hops in intensive production. There were although 

instead a greater focus on questions and prerequisites to be sorted out before considering hops in intensive 

production. A couple of producers argued that environments today in Swedish stables are good enough to 

consider testing hops. Fiscal issues were mentioned of which one producer did not want to cut the 

accessibility to ionophores if others did not agree to do the same.  
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“(…) I don't want to do it if nobody else does it so to speak. (…) Well, if the cost of adding hops in the 

feed mixture, uh, is equal to or lower than the coccidiostat, (…) then, then it may well be worth an 

attempt. (…) So that, it, uh, I think it would be worth, to try it, owed to the quality of production today to 

operate with considerably less coccidiostats, possibly skipping it completely since, uh, if organic 

producers manage it, then others should too” (Producer 4, p 84, 86, 87). “(…) if it´s possible to show that 

it works, of course since, I don´t think anyone is against... but it´s maybe that it´s too few trials in Sweden 

(…) it must be a veterinarian who makes a ruling, (indistinct) worth risking something” (Producer 6, p 

102). “(…) to partly maintain the stocking density, though perhaps not quite as high as of today, but still 

to a higher level than when you don´t use the coccidiostats (…) whether the consumer is willing to pay a 

couple percent for a better animal welfare” (Producer 9, p 139, 143). “(…) so far it feels like one is doing 

what one can but may not have broken new ground (…) just hops, because otherwise you won´t really 

know if it´s good or not because it could... but sure. One can test it, absolutely” (Producer 8, p 128, 129).  

Producers between the two groups considered the relationship of the environment and stocking density 

differently. Especially producer 4 arguing for the favorable Swedish standard considered stocking density 

as a relative factor. The environmental measures are close to the ultimate factor even in intensive 

production. Producer 5 on the other hand saw stocking density as an absolute restraining parameter in 

relation to preemptive measures. Producer 9 also saw stocking density as a relative factor in relation to 

environmental. Although not to the same absolutes as Producer 4.  

“(…) we have a better climate, and a, a better animal climate in the stable and a better condition than in 

many other places, that´s why we´ve such a good production we have in Sweden, that it´s very seldom we 

suffer some big problems” (Producer 9, p 138). “That it, uh, yeah, no, the crowding of birds is, uh, uh, it´s 

the thing I think got uh, got less importance via a better environment in the stable; drier and better 

ventilation (…) it, it's like day and night, compared to before, say 20 years ago” (Producer 4, p 87). “Yes 

of course it´s of certain significance, although I might think that the crowding has, uh... quite great 

significance also for the negative, the infection pressure increases when there is more, more animals on a 

small surface and more feces so to speak which infect the animals (…)” (Producer 5, p 93). 

5.3. Resistance 
Questions within this dimension were designed to bring producers´ perspective on science indicating 

bacterial resistance internationally from the usage of ionophorous coccidiostats. The first question was if 

producers had experienced any indicator in their production talking for bacterial or coccidial resistance. 

All producers replied that they had not. 

“No... I can't verify that. Uh, it probably has a lot (indistinct) with hygiene and cleaning etc between grow 

outs I think.” (Producer 5, p 95). “Not in my production like that. I can´t say that I have, or I have not 

used any substances (…)” (Producer 2, p 69). “Well, we haven't had any problems that we've noticed.” 

(Producer 6, p 104). “Uh... hmm I don't know if I have any good answer to that question” (Producer 4 p 

88). 

The second question covered how producers perceived the validity of the resistance research presented 

during interviews used in measuring triggers for processes of onset of resistance in stable environments. 

All participants thought the question was too difficult to answer except Producer 2. Some experienced 

doubt about the methodology used but did not know enough about the scientific procedures to answer the 

question.  

“(…) I have like no knowledge of how it works in laboratory studies but I think it is impossible to create 

exactly the same environment (…)” (Producer 7, p 114). (…) “I don´t perceive it as one has reached far in 

this topic” (…) (Producer 4, p 89). “Well, a difficult question for me (…)‖ (Producer 5, p 95). “So you 

generally think that it is a well-balanced research; to take samples and then, uh, find out in lab then 

where the resistance comes from?” “Yes exactly.” (Producer 2, p 69). 
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The last question aimed to cover participants´ opinions about parameters of focus beyond alternative 

antimicrobials.  

 

Figure 9. Participants´ views on important parameters to cover in science they felt are not favored in comparison to 

alternative antimicrobials. Values in the chart represent the amount of participants with the same opinion. Four 

agreed with science prioritizing alternative substances. One participant felt the feed composition was just as 

important. One participant had not thought about it. One participant recognized importance for alternatives but was 

in agreement with another to lift research supporting better production circumstances. One participant with the value 

included in production parameters mentioned reduced stocking densities with fiscal tools which rather belong to the 

next dimension: food system interaction. 

“Yes, I think it´s an all to one-sided diet and that impairs the intestine (…) one continue to breed, and one 

deplete the resistance, so that the resistance, the natural resistance coping with the bacterial pressure.” 

(Producer 3, p 80). “Both and, uh, in the short term it´s good to find alternatives, but in the long run one 

wonders (indistinct) found another way (…)” (Producer 4, p 89). “Yeah, well as long as it´s a problem 

which it is, for us (…) one has to continue research and look at other alternatives” (Producer 1, p 57). 

“(…) one should look more at what works and what doesn’t work... there are producers here in our 

industry who are obviously doing very well. What do they do well that others don't do as well perhaps? 

(…) sterile departments is nothing you strive for” (Producer 9, p 143, 145). “(…) production-oriented 

research, that, I think it would have been desirable, and to include the production in a more 

comprehensive way, that I am sure of.” (Producer 4, p 89). 

5.4. Food system interaction  
The first question in this dimension was designed to explain producers´ views on what would be required 

from the food system behavior to encourage using hops to different degrees in Swedish production. Six 

universal denominators emerged from the data. They were: Purchase will, Trade responsibility, Small 

scale local production, Law, Elevating consumers, and Research. Arguments were ranked to find those 

each producer ultimately favored or disclaimed. If conflicting views emerged for a standing parameter 

from a producer a value was added to both yes and no. Among producers using coccidiostats Trade 

responsibility and Elevating consumers included one producers with conflicting views each. Among those 

not using coccidiostats Small scale local production included one producer with conflicting views. 
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Figure 10. Producers´ views on food system interaction that supports hops in production. Six universal denominators 

emerged: Purchase (will), Trade responsibility, Small local production, Law, Elevating consumers and Research. 

Values and color in the pillars represent producers of the same opinion. Results were divided between those using 

coccidiostats and those not. Trade responsibility and Elevating consumers included one producer each with a value 

on both yes and no. So did Small scale local production among those not using coccidiostats. There is one more 

producer among those not using coccidiostats. 

Producers argued that trade and wholesalers have an agenda to push prices and separate producers from 

consumers. Others mentioned deliberate misinformation and lack of product specification. Producers saw 

it as important to allow more added value products, increase transparency and allocate money back to 

producers. Demands on the two entities would be futile according to those claiming that trade or enough 

consumers often will not pay even if added value products are available.  

“(…) if the broiler hasn´t been cheap enough, one create an own brand and denotes it as cheap broiler. 

And maybe there are two kinds but they are really the same.” (Producer 1, p 57). “So there one can see 

some complications by just selling their meat through someone else, who may be able to paint a different 

image than it is (…) it really should be clear that it is a Swedish-bred broiler and that it has had it much 

better than many other broilers.” (Producer 2, p 71). “(…) if there is Swedish broiler in the stores and 

(…) catering (…) then consumers will buy it (…)” (Producer 4, p 90). “So that would be if any store like 

ICA might finance Kronfågel´s production or such, I think that would be... since they are so big also.” 

(Producer 8, p 131). “(…) they will purchase what the customer wants and many customers want the 

cheapest.” (Producer 7, p 116). “That one has to sell what the customer wants (…)” (Producer 6, p 105).  

Purchase will was considered paramount for added value production. There were mixed opinions in both 

groups about the prospects. Those were closely tied to responsibilities between trade and consumers. Most 

participants pointed towards consumers owed to intricate interplay with the trade. 

“(…) but of course it´s after all consumers in the end by some way how pays (indistinct). Unfortunately it 

is. (…) they want the best, but at the same time it shouldn´t cost anything.” (Producer 8, p 132). “(…) 

there are other forces in between, but still it´s the consumer who governs, when it comes to everything, 

pricing, volumes and price margins (…) and like be willing to pay what it actually costs to produce in a 

just way.” (Producer 7, p 8, 117). “(…) that financial issue, it´s very ugly, one says one thing but might do 

another when one is standing there in the store (…)” (Producer 9, p 145). “So if it´s to be better for the 

farmer then it is ultimately the consumer who will have to pay... I think it is difficult to manage those in 
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the middle (…) That´s why the meat must be much more expensive! If you are going to operate without 

coccidiostats.” (Producer 7, p 118).  

Support for small local production was directly tied to experiences of meeting consumers willing to pay 

and listen. The lesser sensitivity to the market and being free to do one‘s own choices was also mentioned, 

in both groups. Beyond being raised very few times, doubters in both groups mentioned inabilities for 

majority of Swedish producers to go small scale in today´s situation in the food system. 

“(…) I, I do exactly as I want, I set my prices in accordance with the demand (…)” (Producer 7, p 118). 

“You were your own entrepreneur sure, but one was very hard controlled... by the slaughterhouses (…)” 

(Producer 8, p 127). “(…) the customer can get in touch with the farmer (…) gets the answer directly, 

instead of believing or take for granted it´s in another way.” (Producer 2, p 71). “(…) if the entire 

industry would do as (company name), it wouldn´t work, then we would only have expensive broiler in 

Sweden.” (Producer 1, p 60). “(…) I guess some reason that the producers do not want to scale down 

their intensity, but...” “But it has to do with money (…) if one should reduce by from 36kg to 20kg/m
2
, 

well then the price must almost double. It´s not as if that´s going to happen.” (Producer 7, p 114). 

Both groups mentioned ignorance among consumers and how it leads to wrong knowledge via forums 

such as internet. It was seen as important by many producers to get consumers constructively involved in 

food systems. One participant saw a need to teach procurers too. Producers mentioned that added value 

production is dependent on illuminated consumers willing to pay. As mentioned, multiple producers did 

not believe enough consumers would pay. 

“One might think as a consumer that “Yes a broiler from Thailand, it has had it warm and nice and must 

have had it awesome (…)” So it´s probably relevant how to, how one inform consumers about Swedish 

agriculture in comparison with other countries.” (Producer 2, p 70). “(…) that we spread our knowledge 

to other actors and to other countries (…) that we lift the production of others, up to our level in this 

country (…) this way we can compete economically” (Producer 9, p 145). “(…) organized or had 

somewhere to organize, the consumers, we would certainly have received a much greater diversity in the 

stores” (Producer 1, p 57). “No, because they are not the ones who have the supervision in the end (…)” 

(Producer 3, p 80). “I think people should spend more money (…) but... I, I have very difficult to see that 

we will get there... during our lifetime.” (Producer 7, p 114). 

Reliance on science was mentioned frequently by participants. Those not using coccidiostats generally 

regarded research higher than the other group. Producer 5 and 6 had an uneasy and hesitant attitude 

respectively to interaction with other system actors. Both called for caution by mentioning the great need 

of testing on a smaller scale first. Producers distrusting consumer purchase will were viewed to doubt the 

value of scientific endeavors. Number 6 only had one value in the chart, placed here. 

“Yes, but it is through research reports and that you then lift the benefits of removing, the preventive 

medication.” (Producer 3, p 80). “Yeah... uh, that´s, it's a sensitive issue really because today you don't 

really know where we stand so to say if we don't use coccidiostats (…) it may enforce itself (…) it may 

become, so that the producers and production lines are forced to change… or remove coccidiostats... and 

that´s, can be a big problem” (Producer 5, p 96). “Yes sure, there are possibilities to work with if it turns 

out, if it´s possible to show that it works, of course” (Producer 6, p 102). “(…) many customers want the 

cheapest.” (Producer 7, p 116). 

The need of legislation was raised only by producers not using coccidiostats. It was viewed as the only 

way to avoid that actors in the system dodged the price of added value production. The producer from the 

other group against legislation argued producers should try to elevate consumers instead. 

 

“(…) the import is also something horrific which should not be allowed to occur freely (…) many 

customers want the cheapest. They give no regards to where it comes from... (…) one should legislate for 

example that what is sold in the stores then must meet certain minimum requirements to be allowed to be 

sold... and so one creates better competitive advantage for the Swedish broiler even if it goes up in price 

(…) to combine that the state actually interfere and limits the imports while making changes required to 

get... but get things in order with the antibiotics and, and improve animal welfare, for example, that is, the 
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communication in between and actually force the consumer to take the price (…) otherwise it will only be 

the farmer who is affected, the trade will not be affected at all (…)” (Producer 7, p  116). “...but that must 

be research and politicians firstly, which constitute step one to create a change. (…) via the trade 

organizations then, that can support the producer.” (Producer 3, p 80). “(…) I don´t think I want to 

legislate against a closed market, that I can say. But I, I would rather continue the way we do today that 

we spread our knowledge to other actors and to other countries” (Producer 9, p 145). 

The next question served to understand if producers only saw need of support or if there were also need of 

enforcement away from ionophores. The subject was raised in three interviews. Producer 5 - reluctant of 

support for change was one of those relatively hesitant towards enforcements. Those in favor of enforced 

change (P7, P4) one from each group were keen on support of which P7 saw a great need of support, 

especially by law. See the quote from Producer 5 above. 

 “(…) the carrot is courteous, but, but, but I understand that in Norway it was the whip that stopped the 

coccidiostats (…)” (Producer 4, p 89). “...Firstly I think the industry must fold and admit that 

coccidiostats are antibiotics. (…) I think that would be number one, that it should be banned, that how to 

say, one could uh force the industry to denote it according to the proper denotation (…)” (Producer 7, p 

115). “(…) the market for broilers as such is very sensitive, uh, it only needs a bit of criticism somewhere 

which can influence the whole production so to speak (…) Sweden produce perhaps the cleanest, best 

broiler in the world (…) but there´s not, it´s doesn´t take much for it to fail anyhow.” (Producer 5, p 97). 

The next question was designed to explain how participants valued a stronger socioeconomical position 

for the possibility of succeeding with hops. Actors were ordered as 1) producers 2) consumers including 

procurers and 3) trade including trade organizations and slaughterhouses. What a stronger position meant 

differed. One associated it to be in a more favorable position when meeting consumers. Multiple saw it as 

better represented in bureaucratic processes. Four factors impacting power balance between system actors 

emerged from the data. Those were purchase will, contracts, own designed production and regulations. 

Answers from six participants were detailed enough to specify through which factors a strengthened 

position would favor producers the most in relation to other actors. Those are favorable regulations and a 

favorable purchase will. To have an own tailored small production was seen as the only empowerment by 

participants in a relatively strong position. Two producers mentioned it although meant being cast out by 

the enterprise. All participants mentioned a stronger position would contribute owed to feeling very weak 

towards other actors. Two participants doubted the prospects. One mentioned that trade organizations are 

enough for representation. Another did not believe most producers have the time to make use of such a 

stronger authority. The fact that participants doubted the probability to force a higher price onto other 

actors was used as a parameter against prospects of a favorable purchase will.  

 

Figure 11. Producers´ views on power balance. The figure lists factors influencing power between system actors. 

Those were purchase will, contracts, own small production and regulations. Actors were ordered as producers; 
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consumers including procurers; and trade including organizations and slaughterhouses. Values are presenting how 

many participants that mentioned the parameter. Power by one actor influences interacting actors negatively. Such 

relationships had a responding value of 1. If two actors were exerting power on the third by different degrees a value 

of 2 was given to the strongest affecting actor. All participants but two believed that an increased socioeconomical 

position would increase the potential of hops on a larger scale in the enterprise. Favorable regulations and purchase 

will would contribute the most (Stronger) in figure. Doubts for the possibility enforcing a higher price, representation 

anyhow by trade organizations and lack of time was mentioned as reasons for doubting the success of a stronger 

position. (No) in figure. The figure was made to aid in presenting interactions. Difference in corresponding 

accumulated values between (Power) and (Influenced) along with parameters of listed factors distorts the reliability 

of the chart.  

“Yes it absolutely, that foremost it´s towards the customers since (indistinct) and secondly trade uh, 

public, public... uh what´s it called, public activity then (…) So I am completely powerless towards the 

costumers. (…) and sell all the beef myself directly to the consumer and I have very high power there.” 

(Producer 7, p 117). “(…) the little producer, is, is, is, uh, a victim so to speak out in the great ocean (…)” 

(Producer 4, p 90). “It, it´s the slaughterhouse and, because they own the producers (…) producer must 

comply with laws and regulations and it is not the consumer who establishes them, they are founded by 

the market.” (Producer 3, p 80, 81). “I would put it like consumers have no choice since that on the 

shelves in a store is what the trade itself has chosen.” (Producer 1, p 57). “Sure but at the same time we 

have a good trade organization in Swedish Poultry” (Producer 6, p 105). “It´s probably that famous time 

that should be, that one should put down the time also on that job.” (Producer 8, p 133). 

The next question served to understand the degree consumers asked producers about coccidiostats. It was 

meant to bring indicators about perception of food production. Two producers mentioned that actors 

within trade had raised coccidiostats. All producers but two reported of sporadic questions about 

coccidiostats by consumers in direct contact. 

“Uh... farther back so (indistinctly) were with the Swedish Poultry, then the issue was always raised.” 

(Producer 8, p 133). “We often raised it at Swedish poultry's meetings or the slaughterhouse´s 

(indistinct).” (Producer 6, p 106). “(…) a few of the customers asks for such broiler that is without 

coccidiostats (…)” (Producer 5, p 97). “There have been some questions why one isn´t organic, but 

although most have understood when they come and look and one states that you can happily check out an 

organic production also because I really don´t want it to be like this, “No but organically is not good 

either or?”” (Producer 2, p 66). 

The last question in the dimension was to understand what factors in food systems that have driven the 

implementation of ionophores among producers. It was meant to find the primary propellants in food 

system interaction in relation to secondary ones.  

Figure 12. Propelling factors of implementation of coccidiostats. All producers but one mentioned economy and 

trade. Money as the ultimate factor was mentioned by two not using coccidiostats but not in the other group.   

“(…) trade and the big companies demands that the product the farmer produce shall be cheap (…)” 

(Producer 7, p 118). “It´s economy. (…) we have an artificial respiration on animals that really should 
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have died.” (Producer 3, p 80, 83). “(…) then one went as an industry organization to the authorities and 

said that we can´t compete against the imports from for example Denmark. Since there one had 42kg/m
2
 

and then one had 24 in Sweden.” (Producer 1, p 60). “(…) it´s both an economic and an animal health 

issue (…) if it became necessary to use coccidiostats, then it should, be used” (Producer 4, p 90). “(…) 

one can say that, in the conventional production it´s mandatory, there is no one who questions it in 

(indistinct) it´s a sensitive obligation. And for feed manufacturers and so, it is fully natural that it must be 

so… uh...” (Producer 5, p 98). “(…) in order to keep the stocking density and that broiler in particular 

have a tendency to get problems in the flock.” (Producer 9, p 147). “I don´t think it´s us as producers who 

have said we must, that, "We must have it", but it´s surely that it has developed so, it doesn´t work without 

it, it like becomes ugly without it.” (Producer 8, p 134). “There will be no economy unless the animals are 

healthy.” (Producer 6, p 106). “Well, uh, I don't really know but it's surely just that it´s, uh, a simple 

method and that it work.” (Producer 2, p 73). 
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6. Analysis & Discussion
Beyond results a grounded theory analysis was conducted out of the mixed case study-grounded theory 

methodology. Built by Laserfeld´s (1958) model the theories of food system, resistance research and 

production sufficiency were proposed as intricately dependent. Grounded theory served to test theoretical 

sensitivity to the framework and to map underlying perception among participants. A discussion is 

alternated with the analysis to compare the findings to outside of the framework. Relevant quotes from the 

result section will not be repeated with one exception for clarity. 

Like in the framework producers described an intense power struggle with other system actors. Producers 

could never reach an ultimate equal socioeconomic position to trade or consumers in this global system. 

This ordered producers in mainly two production systems. One is the efficiency oriented system raised in 

the framework. There producers feel very low support from society in every parameter but to produce 

cheap food. Input resources come to the terms of trade and consumers to reach maximum price efficiency. 

Animal breeding, feed composition, facilities and antimicrobials are to push expenditures on each bird. 

Producers can either fold, bound by the contracts to the slaughterhouse or quit. The economic depth from 

investments to scale up production owed to competition keep producers operating on loaned capital. Fear 

of bankruptcy and negligible economic marginal propels the current state in intensive production.  

“But yet again, it´s the slaughterhouses that have the power.” (Producer 3, p 82). “They are chased by the 

whip from the consumer view but perhaps from so the trade that one should produce as a cheap broiler as 

possible.” (Producer 1, p 52). “(…) the farmer has usually made a decision once to build expensive 

stables that needs to, be paid (…) you have to produce at any price (…)” (Producer 7, p 117). 

The other main production type is the small-scale production system with more local distribution 

channels. The exception was relatively small producers producing for the bigger market. Producers here 

experienced active support by consumers willing to pay more for added value food. They were although 

aware of that support from the society would never be enough to support expensive broilers from all 

Swedish producers. Too many consumers would still prefer cheaper imported broilers, leaving producers 

to bankruptcy. Thereby they within this subsystem were still influenced by the power trade and consumers 

have in an open system. These producers felt very dependent on a minority that searched them out. The 

interaction was very similar to the mentioned grounded green movements in the framework.  

“I have not like chosen this economic model and the large scale. But me, I have had small-scale and focus 

on the animal's health from the very beginning (…)” (Producer 3, p 81). “Yes, because it is both economy 

and animal welfare then, if you like, the fewer animals per area, the less risk it is that it will be these 

infectious diseases. (…) So I have a clientele which, like, uh who likes my view on animal production.” 

(Producer 2, p 63, 64). “(…) they find... actors like me, instead of shopping the cheap ox fillet at ICA (…)” 

(Producer 7, p 117). 

The power struggle directly impacted production sufficiency among the two extremes. The universal 

denominator was margins which favored small producers with strengthened power within this subsystem. 

They were not tied by the same contracts as big producers to slaughterhouses. Price for the meat could be 

increased. Producers still tied to big market channels to certain extent told of two different realities. Other 

values could be allowed in these circumstances. Animal health and fear of consequences from 

prophylactics could be raised above the need of economic and labor efficiency. They although were very 

clear about an understanding for large producers´ socioeconomic situation. While having good alternative 

channels to consumers multiple felt cast out by trade associations and large producers. They knew they 

were on their own if their luck would change. 

“I´ve had completely different conditions than all big actors if putting it that way.” (…) but as long as it 

works, I am really happy.” (Producer 2, p 64, 66). “I personally do not think that you should have as a 

high crowding per square meter as you have in intensive production or conventional production (…)” 

(Producer 7, p 114). 

Larger producers mostly face concerns and obligations while being unable to change much. There is no 

producer that does not want the best for animals including alternatives to coccidiostats according to 

participants. The consequences from powerlessness lead to resignation toward other actors. That leads to 
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the passivity to actors in governance and situation for animals reported in the framework. Large scale 

producers are regarded as seeking bureaucratic representation by trade organizations in lack of better 

options. Trade organization and slaughterhouse contracts are seen as the most stabile way to be a part of 

the long-term market. Then coccidiostats and complete obedience to welfare programs favoring the 

market are to be followed. Other production designs are considered too economically dangerous by many.  

“(…) the producers who don´t manages it to work then, automatically disappears gradually because they 

don´t live up to these, uh... demanding welfare programs (…)” (Producer 9, p 138). “(…) each and every 

one´s, so each producer’s highest wish is well that the animals should have a good time while they live.” 

(Producer 2, p 64). “(…) on the other hand you have nothing to push against with... but you have to 

produce to the conditions that the trade and big companies have set…” (Producer 7, p 117). 

It was interpreted as the locked position leads to conflicts between producers as well. Large producers and 

trade organizations seem to feel betrayal by those that manage to find a way out. That they rather left than 

holding together when suppressed by other system actors. Some of those mentioned although said that 

multiple large producers have chosen their fate. That they accepts terms no matter they like them or not 

and leaves it to someone else to represent them. It seems as producers blame each other out of despair. 

Even though participants show understanding for large scale producers the word ―competitors‖ was 

frequently mentioned. One producer was to continue with coccidiostats until the others stopped, still 

wanting to get rid of them. Compared to the framework they were seen as a security rather than tools of 

short term competition. In the long run they were although regarded as a tool of competition to be able to 

safeguard intensity in production. 

“Yes, that they don´t really like me, if you will, they don´t like those who are investing small-scale, uh, you 

can say (…) that, my production couldn´t work for others.” (Producer 2, p 73, 74). “(…) I´m even better 

than my competitors and I see to my animals (…)” (Producer 9, p 142). “(…) there will be reactions if 

someone in their twenties approach and says that "My broilers have it terrific”, and that one is proud of 

it, like that.” (Producer 2, p 74). 

As inferred by the framework e.g. EEA (2017), producers´ margins were tightly coupled to power 

relations. According to participants the direct leverage point is contracts. Peano et al. (2015) verify just as 

the participants the importance favorable contracts have. The view on ethics differed which was raised by 

multiple participants. Compared to the framework participants did not view animals´ situation as being 

neglected. Decision-making was rather based on pragmatic perception as a participant answered; about a 

system error. Compared to participants´ worldview some of the greatest beneficiaries of the large 

efficiency production, is although globally incorporate producers (Wallinga, 2009). If one is big enough 

and can buy big quantities cheap one can starve smaller companies, was the agenda. That resembles the 

grounds for conflicts among Swedish producers – that small producers might choose business models that 

discard solidarity. Although these participants instead demanded a, higher, price for their produce (Moore 

et al. 2016). Still unifying beliefs per se is not necessary. Dumont et al. (2014) lists it as a necessity to 

succeed to establish as a producer. Likewise a need to stop inherent resistance to change within farming 

culture (Ibid.). Such a worldview although do not appreciate producer‘s situation in all cases. Rather 

support from interacting actors is considered paramount by multiple participants as well as the framework. 

There are multiple examples from Europe and USA with supported producers of different approaches 

(Peano et al. 2015; Moore et al. 2016). Industrial broiler production is one of the most delinked from 

pasture grazing and costs to feed manufacturers constitute up to 60% of expenditures in US (Wallinga, 

2009). Even more if wanting unstandardised ingredients such as hops. Worldwide the poultry and hog 

production consume about 75% on animal oil-based and cereal derived feed. From such a cut off and 

dependent position as multiple participants verify, pragmatism is what governs the option of using hops. 

Thereby as the free market behaves (Wallinga, 2009) hops is not an option for large scale producers just 

as most participants said. 

The fact that only participants not using coccidiostats mentioned policies, might mirror a greater 

understanding for limiting factors. Firstly the other producers were to a greater extent insecure about 

questions of prophylactics and sickness pressure. Coupled with that multiple sources (Wallinga 2009; 

Bellemare, 2014; Godfray & Robinson, 2015; Vaughan et al. 2017; EEA, 2017) support the great impact 

by policies, also talks for an understanding that is more directly connected to the framework and wider 
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views in literature. Although additional sources complement the theory the power of policies in the food 

system is considered very strong. For example the other main entity propelling price pressures is 

explained upon by Wallinga (2009). Strong global spanning traders have evolved out of the 

industrialization of the production systems. Those together with processors have themselves undergone 

industrialization. Large producers are often contracted to produce large quantities of few easily 

manageable crops lowering prices of the commodity traded by the bulk from the start. It is hard for policy 

makers to get to these actors (EEA, 2017). Also research since the 1950s by private entities led to 

encouragement of crops for the interest of the developed world´s food systems (Godfray & Robinson, 

2015). Godfray & Robinson (2015); Bellemare (2014) and Dumont (2014) support Wallinga´s (2009) 

findings about that policies can turn the food system to different entities´ favor. Other examples were the 

New deal programs to down-regulate static overproduction which came to constitute some of most 

prosperous decades for US farmers and the opposite - the 1996 Farm Bill (Wallinga, 2009). Without 

regulations the food system often maximizes the production capacity (Wallinga, 2009). Wallinga (2009) 

writes that farmers in US earned about 19 cents out of every consumed dollar. Godfray & Robinson 

(2015); Bellemare (2014); Dumont (2014); Wallinga (2009) raise the efficiency of favorable legislation 

for societal health. As in the framework food security - the manifestation of the overall food system – not 

production, is decisive for chronic hunger since strong actors tend to prioritize other strong actors 

(Godfray & Robinson, 2015). After all the aim to only see to output has led to more people dying from 

obesity than famine (Vinnari et al. 2017). This talks for the unsustainable situation raised in the 

framework of uneven distribution (Moore et al. 2016).  Hence, supporting farmers directly for system 

behavior as proposed by the framework is an important part for system manifestation. Behavior is going to 

be an essential parameter in order to holistically manage food systems (EEA, 2017). Godfray & Robinson 

(2015) stresses to see to the national level, as the framework. This is also supported by Hughes et al. 

(2012) supporting the need of national level governance for efficient policies. Hence literature is in line 

with specific participants´ conclusion that legislation is the only way to uphold more values than 

economical that use to overrule social dimensions. Therefore law would be a valuable tool for producers 

that want a relatively extensive production with hops in the future. Hence policies seem to be more in line 

with eco pragmatism than tools via grounded green movements for nationwide possibilities of hops in 

production. 

Experiences from selling directly to consumers compared to via trade are notable. Producers and 

consumers were much less influenced when meeting directly, outside of the main food environments. It is 

hard to deny how much power trade exerts in the food environment of grocery stores. Participants 

described trade´s efforts to govern as the old expression of divide and rule. Producers and consumers were 

not to communicate directly in the store according to one participant. Compared to the framework two 

producers told of frequent false marketing. Two different brands could constitute identical broilers and 

oral specification could be deliberately skewed by middle hands. Compared to the framework multiple 

told that instead trade were influenced by consumers by pressing prices in the stores. While consumers 

might have demanded an added value product, multiple backs out of the purchase anyhow. The food 

environments were depicted as forums of continuous empty words and quick changes of purchase will. It 

was not as easy as in the framework to specify wholesalers or other entities within trade as more powerful 

than consumers. 

“I´m not even allowed putting up a sign in the store that (indistinct) extra much for the consumer so they 

should understand. But they don't want us to do that. They don´t want us to win points between us 

directly.” (Producer 1, p 58). “(…) customers they have full power (…)” (Producer 7, p 117). 

As in the framework societal ignorance was seen to exacerbate large producers´ resignation. Ignorant 

consumers were seen to be strong enough to impact animal welfare laws which might have not been in 

animals´ favor. Consumer ignorance was also viewed to be the reason for different kinds of conflicts with 

producers. Some consumer segments were regarded as only take action when system feedbacks affected 

them, as a self interest only. As to react to alarms in the news about pathogen outbreaks when it became a 

potential threat. Participants told about the value of consumers that get constructively involved. Since the 

quality of production is tied to demanded price participants described that it is the overall food system that 

is to be blamed. There consumers have obligations as well they throw onto producers instead of for 

example trade that themselves are part of.  
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“Although you produce food so, so that people can live, then maybe it takes a societal responsibility 

also…” (Producer 6, p 107). “(…) that the closer the consumer or the person gets to the problem, the 

more headlines and the more articles are written and the more people have opinions about one thing and 

the other. (…) one has tough the procurers only to demand these requirements at the cheapest price. 

There are other criteria that are important in society too.” (Producer 9, p 144, 146). “(…) many rules 

have come thanks to the consumer which may not always be beneficial to the animal, but it looks better. 

One gets the answer directly, instead of believing or take for granted it´s in another way. (…) it is a lot of 

ignorance (…) that´s why there are conflicts.” (Producer 2, p 70, 71, 73). 

Some producers feared support by influential actors within trade would be countered by more demands in 

the latter´s favor. There would not be any net value back to producers, only more lost ground. Words such 

as ―shame‖ and ―hidden business‖ concerning large scale production were mentioned. At the same time 

imports of animals from lesser welfare systems are allowed. One producer described it together with the 

usage of coccidiostats to be a system error. When asked about support from other actors multiple 

participants emanated fear that ignorance from influential stronger actors could cause more harm than 

good. That since some producers did not believe their experiences would be taken into consideration. It 

was welcomed with support but on both parties´ terms. 

“(…) the risk is that (…) ICA or COOP (…) I think one shouldn´t include them like, too much either, 

because they have already noticed what they have (…) that they earns it anyway (…)” (Producer 8, p 

132). “(…) it doesn´t work to compete really with the import production if not having this stocking density 

that we´ve in Sweden.” (Producer 9, p 139). “After all, it´s somewhat a hidden business that of poultry 

producers, that it´s a very, that, it´s not a, one don´t visit each other and make study visits (…) one should 

not have to be ashamed of one´s husbandry (…)” (Producer 2, p 66, 74).  

Even though small local producers did not feel the same magnitude of resignation they knew to be careful. 

No one wanted to make the situation worse. Fully aware of that powerlessness and others distrust could 

cause direct consequences for themselves and the enterprise. For example coccidiostats was a very 

sensitive issue in its own. It was interpreted as it was a lot of fear and provocation about the risk of being 

pointed out as a villain for relying on the substances. After all there were other actors stronger than them 

behind this also. Most of all consumers that do not want to pay for an extensive production nationwide 

design. When asking about coccidiostats most using them began to talk about antibiotics. Even the ones 

that did not use the substance gave signals of being pressed by the subject. Mostly as a relief of being of 

the hook. Multiple participants in both groups although were very aware of the substance´s molecular 

function. Just as fear of bacterial resistance. A few were clearer than others that they are antibiotics. None 

in the enterprise was viewed as wanting to add them. Most participants gave signals of knowing that other 

actors would not hesitate to blame them, even though lifestyles of consumers were the reason for their 

implementation.  

“(…) then we got to defend ourselves via that we... don´t operate with it, so, then... then it, then concerns 

automatically fall so to speak.” (Producer 8, p 133). “I know that the antibiotics were taken away in 

production somewhere in the middle of the 80s.” (Producer 9, p 147). “(…) we use no antibiotics in 

Sweden (…)” (Producer 6, p 102). “(…) because there is a small risk in this with, with coccidiostats, after 

all it´s a form of antibiotics (…)” (Producer 5, p 96). 

Even thought participants felt discarded none acknowledged the framework about consumers unable to 

pay for added value food. Also Wallinga (2009) and Godfray & Robinson (2015) verify the short position 

of consumer segments. Especially the poor or in other ways disfavored as Walker et al. (2010) points out. 

In Sweden 13 percent of inhabitants were not regarded as affording healthy food regularly (EEA, 2017). 

When richer segments in USA move, grocery stores may be heavily affected by spatial socioeconomic 

segregation. They may systematically even be forced to close down shop. What happens may also be that 

poor segments have to pay more than rich when nearby stores have to increase the price (Walker et al. 

2010). Richer segments with access to cars can instead reach distant supermarkets with lower prices, as in 

the framework (Ibid.). The interplay between consumers and retailers is thus very diligent. Trade and 

certain consumer segments seem to show different kinds of power in the food environment. That might 



36 
 

explain the blurry situation during the analysis of the framework. In US much of the cheap food launched 

by the process industry is although often unhealthy (Walling, 2009). How the situation is in Europe is 

unclear. The consequence for producers by actor behavior in such a system state is explained by 

Bellemare (2014). While producers are disfavored by e.g. price volatility consumers searching for more 

affordable or more attractive food make us of it. Price volatility makes it hard to plan for future demand of 

products for producers (Ibid.). This opposition seems to constitute participant´s disbelief in a nationwide 

support for added value production with hops. Also Smaje (2014) experienced that only a minor part of 

the population was thought to support the added value scheme in the article. Behavioral preferences can 

encourage added value production as participants and the framework (Moore et al. 2016; Smaje 2014; 

Dumont et al. 2014) states. Godfray & Robinson´s (2015) findings that consumption demands has more 

impact on sustainability than production demands fit well with how participants were impacted by 

consumer choice. This follows very much the worldview of relatively powerful participants that found 

power to invest in innovation from their business models. This is also supported by the framework (Moore 

et al. 2016; Smaje, 2014; Peano et al. (2015). Thereby opting of consumer interplay in food environments 

is a parameter of impact for the potential of hops in Swedish production. 

Even though all participants would welcome alternatives they were careful about the prospects. In 

interviews most engaged about the results with hops and were interested of testing themselves. Although 

participants were bothered there was so little research in this field. Norway was a recurring word that 

came up about whether producers there had changed for the right reasons. One wondered whether the 

course by Norway put Swedish producers in a bad light. Was there really enough science to conclude one 

thing or the other? Absence of data meant consequences for missed opportunities in the Swedish 

enterprise. It was perceived as a stress for producers in these times. There could be severe consequences 

for animals and economy if one rushed into alternatives. Especially if producers were to lose control to 

other eager actors wanting to push. Producers were to at least want trials in Swedish stables about 

alternatives to be on the right foot with trade organizations and have the markets´ blessings. The power of 

small local producers was evident that did not felt need the absolute approval by other actors. 

“Yeah, but like if you imagining having 120-130 broilers in a stable and you suffer coccidiosis, maybe 

50% die, within a day, that’s a pretty expensive process. (…) I have the advantage that I own the entire 

supply chain. Product, slaughterhouse, processing and distribution.” (Producer 3, p 82, 83). “Uh... I don't 

even know if I´m allowed to, uh... try such a thing, without the slaughterhouses´ permission (…) as a 

Swede I think it was very, very exaggerated those reactions in Norway but…” (Producer 6, p 100, 105). 

“(...) it is good that research is now underway on other things, because there must be research on 

alternatives all the time because no one can answer how this with coccidiostats will evolve.” (Producer 1, 

p 60). “(…) maybe that´s being conducted, done too little research in that issue today, there might would 

be more...” (Producer 5, p 96). 

Resistance research about ionophorous coccidiostats has not produced unified results. That is open for 

discussion. Chapman et al. (2010) reported of continuous decline in ionophore efficiency during the 

decades. Some studies reported of poor efficiency (Ibid.). Concerning understanding of antimicrobial 

behavior there should not be any selection pressure for VRE in Swedish production. Therefore Nilsson et 

al. (2012) thought it was interesting that elevated resilience to narasin was cotransfered with vancomycin 

resistance among VREs. Chapman (2007) means that cross resistance can be expected since ionophores 

share mode of action. The two genes Nilsson et al. (2016) later highlighted were to be inferred as the 

reason for the elevated MIC to narasin. The link to vancomycin remains unclear (Ibid.). Aarestrup et al. 

(2000) reported already then about bacterial resistance towards two common substances. Kadykalo et al. 

(2018) which found reason to review literature about coccidiostats saw it differently. They partly referred 

to a study in Norway (Sletvold et al. 2008) that did not see any relationship with the two genes Nilsson et 

al. (2016) refer to. Although they misunderstood it since the two studies were referring to different genes. 

They exist on different sides of the plasmid (Nilsson et al. 2016). Although similar to as participants 

answered, Nilsson et al. (2012;2016) could not see any acute signs of resistance towards narasin. 

Aarestrup et al. (2000) stressed on the long usage of the substances in question. Perhaps of value is the 

information by Chapman et al. (2010) that resistance to ionophores is relatively slow among Coccidia 

species owed the relatively unspecific mode of action. Maybe it requires a thorough alteration of the cell 

wall for a higher resistance (Ibid.). It is although unclear in the thesis whether those conclusions could be 

inferred for selection pressures on bacterial strains. Also the same authors suggest that increased immunity 
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among birds might explain some of the upheld efficiency of monensin. Although a consensus among 

sources tied to this thesis is that resistance among Coccidia and bacteria can be reversed by changing the 

selection pressure (Wierup, 2001; Chapman, 2007; Nilsson et al. 2012). This function has been seen to by 

using e.g. rotation or shuttle programs (Laxminaryan et al. 2016). An indicator for the value of preemptive 

measures is that VREs in Swedish production is very low compared to other countries (up to 1% of 

production) (Nilsson et al. 2012). Also Chapman et al. (2010) infer the potential impact by preemptive 

measures to avert the degree of resistance.  

Even though bacterial resistance remains a fragmented issue, both Nilsson et al. (2016) as well as 

participants would welcome other solutions to manage coccidiosis. The uncertain notion towards mass 

usage is also in line with the reported standpoint of the Federation of the veterinarians of Europe (FVE, 

2016). Kadykalo et al. (2018) although press on that there may be more to lose than gain by medicating ill 

birds with other substances. Substances that may be important for human healthcare (Ibid.). That 

contradiction is well in line with participants´ perception that it is hard to know how to develop the 

enterprise in this issue with so much lack of knowledge. That no one can really tell how the situations will 

manifest. Not least for the possibility of hops in mainstream production depending on how the food 

system would interact. For example via research and policies as especially producers not relying on 

coccidiostats raised. Kadykalo et al. (2018) although raise the problematic fact that different countries 

have their own regulations of how to label ionophorous coccidiostats. They also support the problem of 

good diagnostics of coccidiosis for the wellbeing of birds. Participants´ request for a careful procedure 

with farm oriented trials with hops is hence justified. 

The fact that most participants did not answer the question about validity of resistance research in question 

was probably because it was the wrong target group for the subject. Not because it does not impact 

validity of future studies as inferred by the framework (Davies & Davies, 2010; Peters et al. 2012). 

Participant 6 specifically asked for veterinary expertise on the matter. Chapman et al. (2010) reported of 

disbelief towards methods used to decide sensitivity to ionophores among Coccidia. Whether altered 

research procedures as the framework infer could answer e.g. why only one clone of VRE bacterial strains 

with the vanA gene is dominant (Nilsson et al. (2012) remains a question. That multiple participants 

pressed on adapting trials to better study pathogens interacting in their natural environment is in line with 

the framework. Although the interaction through the semi structuring method could have contributed to 

bias towards their opinion (Poneli, 2015). Whether such research designs would contribute to further 

understanding of e.g. coccidial or bacterial resistance can only be inferred from the framework.  

About half of the participants were in favor of continued research for alternatives. That is much in line 

with multiple participants´ uneasy attitude towards continued reliance. Although, almost as many 

participants valued other parameters as equally or more important. Producer 3 which alone called for more 

feed associated research has support by multiple sources in the literature. That enriched the thesis beyond 

the framework. The microbiota gastrointestinal tract is a key line of defense against pathogens (Dumont et 

al. 2014). Results from the trials conducted in Sweden to alleviate the transition during the 80´s revealed 

that feed was the most important factor for coccidiosis (Wierup, 2001). Overdosing protein was seen as a 

major contributor for development N. enteritis (Ibid.). Chapman et al. (2010) mean that monensin was 

shown to drop in efficiency during wheat based diets compared to corn based. Elevated protection of 

higher vitamin A and E content and lower values of riboflavin and niacin perhaps impacted (Ibid.). 

Wallinga (2009) stress the detrimental effect of feeding stressed animals on only grains. That was also 

mentioned by producer 3 and 5. Producer 3 pressed to reconcile the importance of the gastrointestinal 

tracts with the ability of hops to work via the gut (Bortoluzzi et al. 2015).   

Multiple participants from both groups wanted more research evaluating the sustainability of intensive 

production systems. Producer 3 for example pressed the issue of animal breeding programs as a bad 

solution for an unsustainable production. Compared to the standpoint of producer 9, there is no gain by 

discarding traits of resilience for efficacy. Producer 3 is supported by Dumont et al. (2014) that mention 

skeletal deficiencies and more sensitivity to illness from the breeding. Furthermore producer 3 stressed to 

lift consequences from relying on prophylactics in research.  

Multiple participants raised the issue of not being part of conducted research. Results from including 

multiple kinds of stakeholders have been successful. It contributed to the outcome from the trials related 
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to the conversion period after the ban during the 80s (Wierup, 2001). Dumont et al. 2014; Peano et al. 

(2015) and von Wirén-Lehr (1999) support the same manifestation. The fact that participants had a careful 

attitude to include other actors can be supported by experiences. During the conversion phase producers 

reported of losing control to external stakeholders that pressed for change (Wierup, 2001). Dumont et al. 

(2014) stress on recognizing the food system factors. Although as discussed, neither literature nor multiple 

participants though research could solve the problem in a wider dimension without policies. 

Producer 9 raised the issue of the validity of the pen oriented research conducted with hops. Like the 

framework about resistance research the participant wondered how well trials represent the stable 

environment. In one of the trials authors mentioned unsuspected sets of bacterial strains in the data might 

indicate that the settings did not represent a stable environment (Tillman et al. 2011). Chapman et al. 

(2010) mean that floor pens were a main part of trials conducted with monensin when the substance was 

released. That has surely put its mark on today´s trials since Kadykalo et al. (2018) report that battery 

cages are still used to a great extent. Since coccidiostats are to be implemented statically owed to the 

Coccidia life cycle (Chapman, 2007) there lies value in Chapman´s (2010) suggestion to adding drugs 

earlier than the day before introducing the pathogen. That was also raised among authors in one of the 

articles with hops (Siragusa et al. 2008). It is considered valuable that Kadykalo et al. (2018) mention that 

ionophores as in research with hops reduced tissue damage from N. enteritis to certain extent in trials 

(Tillman et al. 2011; Siragusa et al. 2008).  
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7. Conclusions 
Globally a few strong system actors have influenced food systems by policies and research to generate 

cheap, easily distributed food sold in the main food environments. Still the power struggle behind system 

design primarily excludes the weak. Disfavored consumers lack access to food environments where 

wealthier frequently pays less. Nor can they afford equal quality in the same. Internationally large 

individual producers contracted and governed to produce for the main food environments have to 

prioritize economical values if to survive on the open market. The Sustainable Development theory fails to 

bring solutions to the deleterious power struggle in food systems. Sustainability issues such as animal 

health or cutting reliance on antimicrobials in production are generally not getting the highest priority. 

Bacterial resistance to antibiotics in agriculture is increasing. Elevated resilience and resistance to 

ionophores used in broiler production has been verified internationally and in Denmark respectively. The 

aim of this case study was to explore Swedish producers´ views of the potential of hops to aid in reducing 

reliance on ionophorous coccidiostats in broiler production. To reach that aim a research design was used 

that included a mixed Case study-Grounded theory methodology and semi structured interviews with 

Swedish broiler producers.  

Most participants found hops intriguing although lower efficacy to ionophores. Even if Swedish producers 

were to increase preventive measures even more, hops was by most regarded as an alternative among 

smaller producers relatively detached from stronger system actors. Then in own distribution channels 

producers could demand the economical support needed for less crowding and pathogen pressure. All 

participants raised the risk for animal health if discarding ionophorous coccidiostats in intensive 

production environments.  

Six parameters in the Swedish food system could support hops on a larger scale by lowering production 

intensity: purchase will, small local production, research, law, elevated consumers and increased 

responsibility in trade. Even though purchase will and research were regarded as paramount law was seen 

as the only parameter to enforce all others. Strong consumer segments could impact more for 

sustainability than producers according to literature. Although, no participant acknowledged disfavored 

consumers´ socioeconomic situation. Measures to that parameter were considered to impact support for 

hops in production. 

Fear and experiences of losing control to stronger system actors demoralized belief of success in 

cooperation for alternatives to coccidiostats. Some producers were more hesitant than others to both 

support and enforcement away from ionophores. Most producers believed a strengthened position in 

society to other actors would be needed for succeeding with alternatives such as hops. Purchase will, 

contracts, own designed production and law were seen as the greatest instruments for power among 

system actors. More favorable regulations and purchase will would contribute the most for increasing 

adaptivity for alternatives in production. 

Ionophores was a sensitive issue. Interviewees though consumers would readily judge producers from 

using them than seeing to the economical system error consumers themselves are part of. Participants 

could not verify bacterial resistance from using ionophores. Although, multiple considered the lack of new 

research about implications of ionophores as problematic for developing the enterprise. Especially in 

relation to the new stance of Norway. Opinions mirrored the contradiction in literature about labeling and 

molecular function. That most participants could not account for the validity of conducted resistance 

research was regarded as being the wrong target group, not that the subject was irrelevant. If new 

scientific procedures in resistance research could reveal new insights remains unclear. Participants 

supported literature proving a better quality in research by including producers. 

The implication from participants´ answers would partly be a changed focus in research about 

ionophorous coccidiostats. While recognizing a demand for alternatives about half of the participants 

regarded research in consequences from intensive production as equally important. One of them raised 

consequences of feed composition in intensive production. That was greatly supported by literature as key 

for coccidiosis. The participant raised the parameter also owed to the way hops interact in the intestines.  
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Appendix 1. Indicator battery 
The interview began by presenting the aim and purpose for the study. There was not a systematic 

introduction owed to different questions and attitudes among participants. Much had often been discussed 

by phone before. Participants were asked for permission to record the interview. Guiding questions were 

frequently mixed with added questions. 

Chosen concept: Production sufficiency 

Dimensions: 

1. Animal health 

 Is it hard to manage current pathogen pressure? 

 Could necrotic enteritis be managed without current ionophorous coccidiostats (I.Cs)? 

Presenting the scientific trails with hops including methods and results. 

 What value do you put in impeded levels of C. prefr. and Eimeria ssp. in intestines with retained 

weight in challenged birds, compared to those not fed with hop additives? 

 To what extent would you think birds might suffer by withdrawing I.Cs? 

2. Intrinsic innovation capacity 

 Have you by any reason wanted to try alternatives for I.Cs? 

 Can you remember ideas valuable to you to improve production in any dimension that has been 

possible with your at the time available resources? 

 To which extent do you believe production measures could compensate for laying down I.Cs? 

How much credit would you give the results with hops to aid to such an endeavor? 

 To which degree would you find it more viable to replace one or a few I.Cs with hops via rotation 

or shuttle programs? E.g. Synergy established in literature between antibiotics and hops. 

3. Resistance 

Presenting scientific data from Sweden and Norway about measured bacterial resilience from I.Cs. 

 Have you ever seen an indicator within your production that supports scientific results about 

bacterial or coccidial resistance from I.Cs? 

 To which extent do you concur that scientific trials have been adapted to the physical 

environments and microbial interactions in everyday production? 

 Would there be better fitting alternatives of focus undertaken in science against appreciated 

selection pressures presented in scientific sources than other antimicrobials? 

4. Food system interaction 

 To what extent could tailored support from other system components add to the plausibility of 

succeeding with alternatives to I.Cs in commercial production? 

 Do you think producers would find it easier to replace antimicrobials further if they would be in a 

juridical position to demand precise requirements for such a production? 

 Have you ever experienced pressure from other actors in the food system to replace I.Cs? 

 What are the main factors that have encouraged the use of I.Cs? 

The interview was finished by asking participants if they thought something important had been left out. 
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Appendix 2. Transcripts 

2.1. Interview with producer 1 
Erik: Then my questions they cover four topics simply then to answer the questions: why or why not 

based on data of bacterial resistance from ionophorous coccidiostat would producers considering test 

examined versions of hops? The following question is: what would be required from institutions and 

consumers to facilitate such a transition among producers? And the four topics then, they are animal 

welfare with or without current coccidiostats. The current innovation capacity of your company based on 

today's economic parameters. And then there are some questions about the resistance then, as reported in 

some research. Then it is the big perspective of the food system as a whole. 

Yes! 

Those are the subjects I hoped to cover today then. 

Yes we´ll give it a try. I'll try to answer as much as I can. I will try to help you with answers as much as I 

can. But I don´t promise I know everything but I will try as hard as I can. 

Yes, but that´s good. 

Yes. 

The first question I have is: Is it difficult to handle the pathogen pressure as of now in production. 

No, I don't think it is. When one has an indoor environment for the broilers it´s relatively easy to keep it 

away. 

Oh ok. 

Mmm. 

How nice. 

Depending on whether this will be a long or short interview, that will largely depend on you. So it´s 

allowed for you to say as much as you want that is. 

Yes, okay. Yes. 

The next question is then: Necrotic enteritis. The disease. Can it be managed without ionophorous 

coccidiostats? 

Actually, I don't know. We do not know if one can in a normal production. We do. We have chosen to 

have very few broilers in our stables. This creates an environment where they are not stressed. And then 

we give them a very well-balanced feed as well. So we only have half as much broiler per square meter as 

in a regular production. And if we count individuals with numbers, we may have a third of as many 

individuals per square meter compared to ordinary conventional broiler production. So we´ve never used 

coccidiostats. Because I know that coccidiostats inhibit it too. But we´ve never used coccidiostats. But we 

have solved that by a good environment in the stable. Of that reason, it´s difficult to answer the question. 

Okay, but that's enough for me. It´s enough. 

And this is the last question of the first topic then. To what extent would you dare to remove ionophorous 

coccidiostats for the sake of diseases? 

In the homogenized part of the enterprise one is probably very afraid to remove it. And one has probably 

not found an alternative. So if an alternative would be better for the animals, I think that the industry is 

absolutely interested in looking into it. And about what you mention about hops then I´ve no experience of 

at all. I think it seems very interesting when you mention it. I believe that the rest of the industry in 
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Sweden is certainly interested in any case for alternatives. That's probably what I can answer. 

Yes, okay, nice. Thanks for your reply. So, if it feels okay we move on to the topic about the innovation 

capacity then. 

Yes. 

And the first point here then, has you ever felt any reason then to remove ionophorous coccidiostats 

regardless of what the reason would be. So I would like to know if there is something specific that has 

made you to choose away ionophorous coccidiostats. 

Mmm. Yes, we have made the choice here at (company name) to discard it. And ever since we started our 

broiler concept, that we did in 1997, the foundation there was to avoid any additives we thought could be 

classified in any way as medicines or antibiotics or such. And today one knows that ordinary antibiotics 

used for broilers might lead to resistant bacteria etc. So the whole industry has discarded it. And to the 

coccidiostats still left I still say as our company that ―No we should avoid it too since we know so little 

about it‖. It was already said in the 1970s that there was no problem with antibiotics, but today we see that 

we have problems with it. And I think it might be the same with the coccidiostats that it is raised in a few 

years where it´ll be said that it wasn‘t that good. It leads to something more we did not foresee. So we´ve 

said ―No thanks‖ to the whole thing then. 

Okay, yeah, but it's a great answer to that question simply. And the next question out of four then. 

Yes. 

It is if you can remember situations back in time economically where you had an idea of how you could 

improve any parameter in your production that was possible based on economic parameters? 

Uh... 

If you maybe have felt it impossible sometimes owed of economic parameters simply. 

Yeah, well. We have moved in straight opposite to other productions. For example, we have. We can 

increase the economy - the outcome of the economy by becoming more efficient, that one can shorten the 

growth period of broilers etc. But at (company name) we chose the straight opposite so we have the 

growth process slower and then we demand more money instead. But then one should also remember that 

we are a niche company and we may have half a percent of Sweden's broiler production. So we can do 

that. The others in the big industry can´t do it. They are chased by the whip from the consumer view but 

perhaps from so the trade that one should produce as a cheap broiler as possible. And then it has come to 

that one develop the breeds more efficiently, one have to make as cheap feed as possible. To just meet 

nutrient demands enough to make them function etc. So we are not in that segment with our thinking if 

one says so. I don't know if you understand how I mean. 

I understand exactly what you mean. It was such information I wanted to ask about. 

Yes, so we´ve instead worked to actively communicate to our customers that our product costs more, but 

it does that because we´ve chosen a slow-growing breed, because we´ve a better feed, that we have no 

added substances and such things. And because we handle broilers by hand and not machines. That´s how 

we want to engage in our product, and we want to stand for that. But we haven´t looked at the parameters 

how we can make it more effective (indistinct). 

Okay, yeah, but it sounds like a plan. 

It's a plan absolutely, absolutely. But the problem for us is that we want to communicate what we do in a 

good way. 

Yes I am very happy to hear that it is going well for you. So then it´s the second-last question. 

Yes. 
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It's simply. If one… I would really have to go over some of these articles I´ve read. For you to be able to 

answer. 

Yes, definitely. 

The research I´ve based on this one comes from four to five articles. Scientific. They are from the United 

States three of them and one from South America. 

Okay. 

And what these researchers have done is that they´ve challenged broilers with C. perfr. or Coccidia and 

then they have added in various cases zinc bacitracin which is a form of antibiotics if I understand it right. 

Yes it sounds almost like that. Yes. 

Oh then, they have compared that with hops. And in other cases, they have only added hops to C. perfr. 

then. Some added hops through the water. Some added it via feed. 

Yes. 

And what one have noticed since the first article in 2006 the last I read was from 2015 it´s that the more 

they have mapped this, the more convinced researchers are that hops actually have a marginal effect. 

Ok. 

One can see after euthanizing the birds. One counts, looks at intestines and infected tissues, and looks at 

growth and growth inhibition - that hops actually contributed significantly to increased growth and less 

spread of the pathogen than in the control groups. 

Okay. 

It is still unclear exactly as to which extent but the last article that was from 2015 -  this is largely 

continuous, many authors have been the same. And then the 2015 their conclusion, their conclusion as 

researchers that, they raised the level of probability that hops could actually be applied as a growth 

promoting substance, but also antagonist against pathogens. 

Yes... 

And then my question was that if one return then to if one can't say to 100% as a researcher that it helps to 

100% against coccidiosis and associated diseases - then to what level do you think as a producer one could 

compensate by hygiene preemptively for example in order to remove ionophorous coccidiostats, with the 

aid of hops instead? 

I believe in the case of conventional broiler production where you have animal densities in the stable up to 

a 36kg then the industry knows that it won´t succeed without the coccidiostats. And should they replace it 

with hops they must probably be 100% sure that this works. Because if you don´t that means that if 

coccidiosis develops that would mean a lot of broilers getting ill simply. So I think that as conventional 

breeders in the conventional industry very well could use hops if there is research that shows that hops are 

100% as good as coccidiostats. Then I think one dares to take the step but not before. 

Okay. 

But I can say that, based on our company it´s possible because it´s a completely natural product. One 

would have it for an intention to be safe or even safer to protect the animals. And what I became very 

interested of, in this conversation is if it has other impacts? Uh probably so. So I think of the product of 

the meat. If that effect would be positive or negative, that research must decide. If that study you are 

referring to states that the broiler actually grows faster and that one count fewer Coccidia in the intestines, 

then that´s actually an answer that it has worked just like a drug since the retain of growth actually mean a 

faster growth compared to Coccidia in the intestines. 
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Yes. Uh. It sounds interesting to hear your... 

Because it´s also so that as long as there is a disturbance in the intestine, the broiler grows less and then 

cannot assimilate the nutrition as it should. So that's why I get (indistinct) hops (indistinct) it automatically 

renders the broiler to grow faster. 

Well, so just to clarify then. One compared it to the control group simply. 

One did so yeah. Ok. 

So that it was better than nothing that is while they were infected with either coccidiosis directly in a study 

or C. perfr. in others. 

Ok. 

Hops although contributed to growth compared to those who had no protection from either antibiotics or 

hops at all. 

Ah right... 

Just so that there will be no misunderstanding that is. 

Yes, but then I understand. 

But it may not affect your..? 

No, it probably won't. It probably won't. 

Okay. 

But is there something in the research then where one has looked at the broiler as a meal. Or have the 

trials only been production-oriented? 

You thought about the meat quality then or? 

Yes exactly. 

No, one has just looked at the infection pressure. 

Yeah. Okay. 

But I will remember that. I thank you for all the tips I can get. 

Mmm. Yes, but it is interesting. I´ve never thought about hops ever at all, however I have with turkeys for 

a lot of her years ago tested with some chives. It turned out to have an (indistinct) influence on the broiler, 

or, on the turkey. 

Oh ok. 

Yes, there is a lot one can investigate and look for better results. 

Yeah, yes there are a lot that have been done with plants. That is absolutely right. 

Yes… eh… yeah… 

The follow-up question, the last question in the own ability without extra help from the community to 

propel such innovations. Do you think as a producer it would be easier to rotate ionophorous coccidiostats 

and replace rotation programs or such, certain ionophores with hops, so that the selection pressure of the 

resistance is partially alleviated? 

Yes. I think that. I basically think like this, I think that farmers who produce broilers regardless of who 



55 
 

you are producing for or chosen animals that one wants to conduct their enterprise which I call production 

as clean as possible and then again it´s research, one have to lean on research that shows that it´s a safe 

way to do it, because one doesn´t want to dive in and take a chance because that can lead to great 

consequences. But otherwise I basically believe that farmers and the broiler industry are interested in 

breeding a healthier broiler (indistinct) but good broiler. That´s of absolute interest. 

Ah, so if I read you correctly maybe one is a little more open if one doesn´t have to discard ionophorous 

coccidiostats in an absolute sense. 

Yeah. Yes I think so. I think it may then lead to if I understand the question correctly that it could mean 

that one reduces somewhat the coccidiostats and supplement with hops. Then when one is sure it works 

one might take the next step and then the next step. But then one is actually included in a research project 

if one does something like that. But I actually think that (a few words indistinct). 

Ah ok. What I think of, I don´t know what it´s called in English, or in Swedish sorry, these rotation 

programs and shuttle programs. 

Yes I don't really know what it is. 

Yes, as I interpret it, the producer rotates various forms of ionophorous coccidiostats so you not only 

operate with say narasin but a mix different ones between grow outs and also during the grow-out 

depending on which program you are running. 

Okay, I am too poorly aware of this and since I don´t use it myself I am to unaware to contribute. 

Okay, it's totally all right, so it's interesting to just talk simply. 

Yeah, sure. 

And if to move into this topic I call the bacterial resistance then. 

Yes. 

Thus, the research I base this on is of course a lot from Norway. They have stopped as I understand with 

ionophorous coccidiostats since some year ago in any case. 

Okay. 

And researchers I have followed in Sweden they´ve started to map now, from Uppsala, or from the 

Swedish university of agricultural sciences, the mechanisms behind narasin, uh, perhaps not resistance but 

resilience in any case. Increased resilience to narasin. And what I am wondering is, do you recognize from 

your production such indicators as scientists have in mind - that have you seen or experienced that 

ionophorous coccidiostats has then, kind of increased the resistance of pathogens in production? 

No, I have no experience from that. I haven't heard anything about that either. Uh so that… no. 

Ah, okay. 

Since we never used it ourselves, I cannot answer. But it should be possible for some of the others to 

answer. 

Yeah, yes. I´ve promised everyone anonymity so I can't say anything more about that, but I can only say 

that it´ll be interesting to hear how one work with it depending on producer simply. 

Yes exactly. 

Uh and... 

Yes… 
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Oh, sorry had you anything on your mind... 

No we´ve not used coccidiostats it´s just like when we have had a batch of broilers in our stable since it´s 

grown and slaughtered. That when we empty the stable we have quite a long idle time before we take in 

the next batch and it´s specifically to dry out all the bacteria and such so we basically use no disinfection 

either. But we, let the time wipe it out. 

Okay, interesting. 

Since (indistinct) the lesser the stop one have the greater the risk get something you don´t want. 

Ah okay, yes I can imagine that. Okay, but great answers. Now we are slowly beginning to approach the 

end here anyway. 

Yes. 

We are about two-thirds through now. 

Yes. 

Owed to research then, from sampling of vancomycin-resistant Enterococci in Swedish production. That´s 

an Enterococci which is a form of bacteria resistant against vancomysin. That´s antibiotics. One has used 

this bacterium when one has mapped the resistance in broiler production as such. 

Other: Aha. 

Erik: Globally. 

Other: Okay. 

Erik: So that's... 

Other: It is not… 

Erik: Sorry? 

Other: No it's not something I recognize at all. 

Erik: Ah okay but then maybe it will be difficult to... 

Other: Yes it will be because I have never heard of it, but it´s... 

Erik: Yeah, okay. But just not to miss anything, I intend to ask the question anyway. 

Other: Yes, okay. 

That´s whether you think that research via a lab environment as it has been conducted can represent the 

environment in which the pathogens actually live… But it becomes difficult then I imagine. 

 Yes it gets really difficult. I'll probably skip that one. 

Yes no worries. I know that the questions can be difficult to answer, but I still include them since I hope 

that it can still be worth it. 

Yes absolutely so. You can choose any questions you want, but I can´t answer that one. 

Well it is quite all right, no worries. 

Yeah… 

The last question I´ve on this topic - resistance, it´s do you think as a producer that of all choices in 
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research, that continue looking for alternative antimicrobials is right. Are there other topics that research 

should work with on this issue of coccidiostats and resistance? 

Yeah, well as long as it´s a problem which it is, for us. It´s a problem, but not here at us, but there is a 

problem in production and then one has to continue research and look at other alternatives. It´s a must. It 

would be fatal if one simply stopped researching. So I think that is important. 

So okay, uh... good. Then I know you think so. 

Yes exactly. 

And now the last topic´s first question. 

Yes. 

So if one look at how it could be different to be a producer in society. If to look at responsibilities that 

society could better engage in, for how the producer's reality works so to speak. 

Yes. 

So is there some form of support from laws or consumers that would be extra important for a producer in 

order to feel more comfortable to work with this issue, of progress. And now do I mean specifically with 

alternatives to ionophorous coccidiostats? 

Uh, that would be, well, sorry but I don't know if I answer comprehensively this way but I´ll try. Things 

come down to that a consumer and a producer are to understand each other. In order for the consumer to 

make a choice of a product, there must be alternatives. As today, when a consumer goes to a store to 

choose broiler the person doesn´t know what the difference is between one broiler and the other. Besides 

there may be a different price. So there is no classification like class 1, 2, 3, 4 etc. Yeah maybe the 

simplest (indistinct) broiler that contain additives. Number two doesn´t and, or that number two may have 

additives but no additives such as we talked about like coccidiostats but if to look at hops or something 

similar. Then maybe that has a class index. And maybe one has a classification where one has no additives 

at all. Uh and that would make it easier for the consumer to choose the product. Then the market actually 

had communicated that what it wanted. Today they don´t know what they want. They buy broilers of 

different price but they do not know the reason. I don´t know, are you following me? 

Sure. What I kind of wondering is, does that mean to you that consumers have no choice or does it mean 

that consumers are ignorant? 

I would put it like consumers have no choice since that on the shelves in a store is what the trade itself has 

chosen. And one can put it like this, if the broiler hasn´t been cheap enough, one create an own brand and 

denotes it as cheap broiler. And maybe there are two kinds but they are really the same. It may be exactly 

the same producer also but it´s (indistinct) brands (indistinct) the manufacturer's brand and then you also 

have the retailer´s brand but it´s basically the same broiler that consumers choose between. And then it´s 

true, then the consumer doesn´t have a choice and if there´s would be an alternative three the retailer 

thinks there´s no room for yet another brand. Then the consumer is restricted to two brands again. 

Ah, and as a producer, one is almost dependent on a stronger consumer then before choosing a more 

daring production? 

Yes, if it would be that consumers (indistinct) had been very strong and large consumer associations or 

organized or had somewhere to organize, the consumers, we would certainly have received a much greater 

diversity in the stores, absolutely. 

Oh ok. Interesting to hear a producer one of the few times in my life actually talk about something that 

would be needed then to... 

Yes, I usually say that, right now I am sitting on my way to a fair in Stockholm, where we are going to 

exhibit and where we meet private individuals, a couple of thousand and then I have learned one thing 
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over the years that when undertaking a discussion with or I do not know, when I openly inform a 

consumer it usually happens that I get a lot of questions meanwhile about lots of things (indistinct) about 

what´s in the food. Those questions are stated. And most often we agree very much me and the consumer. 

But when out in the reality, it is not just me and the consumer. Because when we are to sell the product to 

the consumer, it´s a middleman between and they don´t agree with either me or the consumer. But those 

they want to go their own way and then they break that chain of communication. I usually say to the staff 

myself: ―It´s like sitting in a row boat with the consumer is in the bow and in the stern we are sitting as 

producers but then someone has ended up in between that row somewhat their path‖. This is the trade 

entity which ruins this communication. So I can´t see it would work any other way than that the 

consumers really organizes, that there are strong forces there, then we would reach much, much further. 

Okay, good. Interesting answer. It talks a lot for the conclusion that the research also points out. 

Yes if you are to be my costumer tomorrow. I don´t want to, and you say that ―I´ll buy your broiler 

always, then I don´t want to produce in any other way than what we agreed on. Otherwise, I break the 

trust between us. But it´s always this communication that what we do; we must be able to talk about it and 

it must be true. It is so very important. We have continued and we have always lived up to what we have 

said and so on. But we aren´t allowed to tell it all the way. I´m not even allowed putting up a sign in the 

store that (indistinct) extra much for the consumer so they should understand. But they don't want us to do 

that. They don´t want us to win points between us directly. 

Yes it sounds very negative of course. 

Yes it does, but it seems to be the same if we are looking at this that you are sitting here looking at this 

with hops, how can that solve problems, then I am looking for opportunities; how we develop this. How 

can we get to a point where we really understand each other and reach the other with the gaze? It is very 

important for the future. 

Yes I´ll really try to catch everything that was raised, it's really important information. 

Yes it was fun you thought so. 

Yes really, I think you seem much studied on the matter. 

Yes, yes, some things I do know. 

And what I am wondering now is if one were to look at the producer for just a second, just psycho-

socially in the society as a form of authority to institutions. That would a stronger influence to laws and 

rules in the societal governance so to speak, be an important or decisive point in order to be able to work 

with such issues as these production parameters such as ionophorous coccidiostats or not least alternative 

to them? 

Yes, I think so. Because in recent years... we´ve chosen at a fundamental level to be very transparent. This 

means that I take a dialogue with virtually anyone, even though it may sound at the beginning that it´s our 

direct opponent. And it can be Djurens Rätt that doesn´t wants one to breed animals and they are free to 

think that. But I think it´s important to listen to them and have a dialogue with them and listen to their 

points of view which are factual and I have the experience to, we have talked both with Djurens Rätt, we 

have talked to the World Health Organization and more and I think that have given us quite much. And we 

are actually in agreement on many, many issues although one cannot agree on everything. But such an 

organization as the WHO, World Animal Protection for example, there is much (indistinct) and sense in 

what they consider and they could be those to push the development in the right direction. 

Okay and you feel as a producer that such issues for your production's sake meet your goals no matter 

what others might think, that it would be important for you specifically to have a stronger position in 

society? 

Yes, I think (indistinct). 

Okay, great. Then there are actually two points left. 
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Yes. 

As a producer, have you experienced a pressure on you and your company from the food system to end 

with ionophorous coccidiostats; that is there someone who has in the form of laws, rules, consumers, 

communicated that you should end with... 

No, we have never used it. Thereby somewhat strange answer then but no, however, we have been 

questioned if it´s true what we say - that we don´t use it. And we say plainly that we don´t use it. And then 

some actors mean that you can say that if you want to, but we don´t think that´s true. And then we´ve like 

(indistinct) that we´ve certified ourselves partly via Swedish Poultry´s program and also via Swedish sigil 

and that´s for third parties to scrutinize what we do. We can´t have it that everyone questions what we do 

and whether it´s true all that we say, so we can´t let in 20 journalist to scrutinize us. Then we have chosen 

to be a member of the Swedish Poultry and Swedish Sigil, it´s for third parties to review what we do. So 

it´s more that question that (indistinct) never used the substances. 

So I became very interested to ask, which actors are the ones that most often have experienced distrust 

towards innovate capability. 

There would be journalists in that case. 

Journalists, okay well. So you feel that it´s not really institutions that have intercepted someone. 

No... I wouldn´t, I can't recall that. 

So which are the most worried consumers that force these issues? 

Yeah, or rather troubled journalists, or journalists who want to find inconsistency in what one have 

promised. 

K. 

Somewhat like that. 

Yes it is a shame to hear that it should be like that. 

Yes, uh... unfortunately, it is. 

I had expected a slightly more nuanced situation than that actually. 

Yes, no, that's the only answer I have to it. Actually. 

And the last point then. 

Yes. 

That´s what are the societal propellants, globally if you like that have encouraged this need for these 

additives as ionophorous coccidiostats? 

Repeat the question again because it was a somewhat difficult. 

Yes I brought it because I think it is very good to alternate between... 

Yes, but repeat it again so that I really answer it right. 

It´s that: what are the main factors that have encouraged the need then of ionophorous coccidiostats in 

production simply? 

Ah, yes. I have an answer to that. Now it´s important (indistinct) again, but it simply is then to get the 

chance to produce as cheap broiler as possible. We´ve chosen this, there are rules in Sweden, there are 

rules geographically in Europe and so on in the rest of the world. There are also countries that don´t have 

rules for animal welfare. But then one has decided in Sweden that there is an animal welfare law then, I 
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recall it states a maximum of 24kg/m
2
 at the stable floor. And have then met, historically then, one 

encountered competition from other European countries with a cheaper broiler. And then one went as an 

industry organization to the authorities and said that we can´t compete against the imports from for 

example Denmark. Since there one had 42kg/m
2
 and then one had 24 in Sweden. This meant that they 

could be much more efficient in reducing the price so they got an exemption in Swedish production with 

up to 36kg. But then one had to deploy an action program concerning how to produce these broilers to 

avoid illness. And that was, among other things, that one could add coccidiostats and one had to have 

certain ventilation capacity etc. and alarm systems for example, in order to be allowed to have 36 kg. And 

that has in principle become a standard in Sweden today. So that it takes, the answer to that question is 

simply that it has been a strive for a cheaper broiler towards the market. So if one, that´s the main. 

Otherwise, one could´ve done as we did and avoid using it, lesser broilers/m
2
 and give them a better feed. 

But then one goes the opposite way and then it becomes a more expensive broiler instead. So that... but 

you could say that if, if the entire industry would do as (company name), it wouldn´t work, then we would 

only have expensive broiler in Sweden. 

Sorry what you said, it wouldn´t have worked since... 

No, against the market, if all producers would do as we´ve done at (company name), that means that then 

100% would be an expensive broiler compared to the imports. 

Ah, I follow you now. 

Yes, so the big industry is so badly forced to operate with it, otherwise they won´t manage the pressure 

from outside, from other countries. 

Yes it does talk a lot for what the research has also pointed out, so that... 

Yes. 

One does not have as much choice as a producer. 

No. It becomes a bit difficult since today broiler constitute so much of what we consume as consumers. It 

still grows; the production is constantly increasing for broiler. And that's because it's food and also very 

nutritious. So when I was a kid one had chicken on Sundays because it was so exclusive. But today, if 

looking in the stores today, it´s sale prices on broiler all the time. Because one have made a product 

available for the large mass. 

Yes, that seems to be the universal denominator for today's situation. 

Yes it is, unfortunately. 

Splendid. Is there anything more that needs to be added somewhere? 

Well, I just want to add that I think it is good that research is now underway on other things, because there 

must be research on alternatives all the time because no one can answer how this with coccidiostats will 

evolve. Can they accumulate resistance in the future or what might happen? And then you have to get 

alternatives of course. So it is very good that you do that. 

Yes, well I'm just a student so I only mediate information really. 

Yes, but you, it may be an interest for you in the future perhaps. 

Yes, who knows... one´s trying. 

But these are important issues. Now you are youth, but in a few years you might form family and so on 

and when you, when one get children, that´s when one start thinking, unfortunately one doesn‘t start to 

think sensibly already before. But a thing that happens to everyone who becomes parents, is that one starts 

thinking about, what it´s that we feed our children. One doesn´t want to sit with a baby and give 

something that isn´t healthy. And that must come to the surface in terms of all food production. It is the 
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basis of health, that good and healthy food. Among all of us. Therefore, it is very important that we review 

(indistinct) as the 70's (indistinct) incredible pace when it comes to food. We are to produce more and we 

are to produce cheaper but it will mean consequences. So, therefore, research is incredibly important. 

Ah, I'll take that along with me and thank you for the confidence for that I´m doing anyhow. 

Of course, but good luck. I think it's good that you make such things happen. 

Yeah sure, then I hope the recording worked. So after writing this down, I´m to send it to you for a read-

through. 
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2.2. Interview with producer 2 
There we go, now it should be recording. 

Yes. Absolutely. 

So if we start with the first question. 

Mhm. 

So, I wonder, is it difficult for you like to manage the pathogen pressure right now in the production? 

Uh, no, not for me. I haven´t had any problems with coccidiosis... so uh, I would welcome, alternatives to 

what is available today, if it were needed. 

Yes, okay, it sounds like a plan. 

Yes. 

Next question then. It might be less relevant to you then, but I still want to ask the questions so I don´t 

miss anything. 

Yes absolutely. 

That is, Necrotic enteritis, the disease, would you think it can be managed in production without 

ionophorous coccidiostats? 

Yes, certainly, well it depends a little on the farms that is, but yes; it should be possible to prevent it 

anyway. 

Oh ok. So to some extent work with production management then? 

Yes I think mostly that it´s there you should try to start, so that, it´s the same if you look at how pig 

production looks like in Sweden compared to other countries, that we don´t cut the tails in preventive 

purpose, uh since, or rather, we are bedding properly so that they do not want to bite each other and, thus, 

to prevent it that way... maybe there is perhaps such a solution to this problem as well. 

Yes, that sounds like a clear innovation capacity in your mind then? 

Yes, instead of, but at the same time you also have to look to the animals' best also that it (indistinct) that 

what the vet recommends that it might be good to treat them in order for them to stay as healthy as 

possible; it is always the vet you got to listen to. But at the same time, so or so, we can certainly get better 

at preventing also. 

Okay, interesting to listen to, really. 

Yes, but it´s, well, there are a lot of attempts with other species also to reduce and as with antibiotics - it 

has actually decreased this year, and because I think (indistinct) use of antibiotics and it can certainly be 

because one have found other solutions to the problem instead of being the last resort. That I think 

anyway. 

Sorry, I didn't really hear those words concerning that it had been reduced you said. 

So if you look it up, at least when I checked… then the antibiotic use in Sweden in animal production has 

decreased a certain percentage, this specific year, although one can´t know if it depends on well uh, if one 

look at animal production that it may have to do with the weather, one can´t tell, that it has been so dry 

and such that it has been more difficult to infect, that it has not been these pneumonia as there usually is, 

or it is because one has tried to prevent spreading in some other way. It is hard to say which. 

Yes, but okay, it sounds like I got pretty much information there. 
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But then I have, I´ve got very few broilers, I have as most, or I have, 500 per cycle so that is the greatest 

reason I haven´t had any problems with it. Since they can move in a stable where I can have, uh, around 

1000 broilers, between 1000 and 1500 broilers, I can house without problems in the stables of mine, but I 

have chosen to have a maximum of 500 in the stables for the infection pressure to decrease, in order to 

have a slightly different overview of it all. Well that's somewhat how I designed my, my, production. 

Yes, well it really sounds then like you have tried to think in a certain direction then..? 

Yes, because it is both economy and animal welfare then, if you like, the fewer animals per area, the less 

risk it is that it will be these infectious diseases. 

Ah, yes, I agree. 

Yes, yes that´s the way it is. 

Are you ready to proceed to the third question? 

Yes absolutely. 

Uh, then I would have to present about what has been researched around hops. 

Sure. 

I build this thesis on between four or five scientific articles. I've read four of them. They range from 2006 

to 2015, the latest I read anyway. These are from the United States three of them and the fourth, last, is 

from South America. And it is to some extent the same researchers that have produced a couple of the 

articles in any case. And what they actually did, that is, they have placed broilers in restricted spaces and 

then they have divided them into different groups, and then they exposed these animals to C. perfr. and in 

one case for Coccidia ssp. first hand and they added hops as, either in water a couple of times or through 

the feed and uh in most, I think it was one article where they didn´t euthanized animals to study their 

intestines uh, observing clear patterns during the studies. That when animals were infected, the animals 

achieved less than those who received active substances from hops, so that they observed, in all these 

experiments, they saw a significant increase in growth rate and health for the animals. Animals were 

weighed, and entrails observed and counted various injuries from Necrotic enteritis and coccidian ssp. and 

the conclusion from this research is well, in principle that from the time they started in 2006 to the time I 

found it in any case, the researchers have for each article become some more convinced that hops actually 

contribute significantly and should even to a relatively high probability be able to replace… 

…Replace then? 

Uh, no, uh be used as growth promoter but also simply ease the pathogen pressure. It´s still unclear to 

what extent the researchers believe that hops could be used in full-scale production, so to speak. 

Yeah, okay. 

So my question there is simply what value do you put as a producer in these results in order for it to be 

used in your own production? 

Yeah well, I see, well, as long as there are results that show that it can help the broilers, it´s just positive… 

to avoid treatment with other substances, so then the less shit you need to give them the better it is. So that 

it´s like, they should be healthy. 

So I didn't catch that, ―the less‖..? 

So the less antibiotics you need to use the better for the animal. If they manage to stay healthy without 

getting added substances to the food and so on. 

Yeah, so you view it as a form of animal health issue and trying to avoid such additives from synthetic..? 

Yes absolutely. So I think that ehmm, that, it´s each and every one´s, so each producer‘s highest wish is 



64 
 

well that the animals should have a good time while they live. Then you should make sure they have it as 

good as they can have it. No one likes to breed animals that are ill. I can´t imagine that anyway. But one 

wants them to have it as good as, and then there are production results as well. The better the animals 

perform the better product you will get. 

Yes, but it sounds like you were thinking a lot about your animals in several dimensions? 

Yes, I actually think it is quite important, that well, that one tries to create an environment that is as good 

as for the animal, to not look to how everyone else does it, but that it should work for your particular 

production. And if that mean that you don´t need any additives to manage changes in the production, 

that´s only good for both the animals and those who eat them. So I think about it anyway. But also, as 

stated, I am very small-scale, that´s, if one compare, so one might have a slightly different view of the 

matter than everyone else kind of... that´s understandable, or like… 

So is it possible for you to appreciate your scale into some kind of percentage of Swedish production? 

What did you say, about the topic? 

That, are you are significant enough on the market to appreciate your production into a certain percentage 

of produced broiler per year? 

Uh, you mean in all of Sweden? 

Yeah, that maybe you can find some universal denominator about you kind of as how, what size you 

represent as a participant in the study simply? 

Well I don´t know, most people have at least 10,000 and more broilers per grow out, size-wise concerning 

stable size that is. I do not produce up more than, well, I reach, well what is it, around 2,500 chickens a 

year. So I have no, no giant size stables. 

It sounds as a very big contrast, yes. 

Y..eah. So it's like night and day, it is. Since I have been able to adapt my production in another way. I´ve 

had completely different conditions than all big actors if putting it that way. But me… I, uh, I transport my 

animals myself to slaughter and later sell meat boxes. So I have a clientele which, like, uh who likes my 

view on animal production. And like, I am not organic or so, but it is mostly that one wants them to have 

it as good as possible while they are there… kind of. 

To what extent do you feel dependent on that customer segment for your current production? 

You mean this with hops and that? 

No, just your choice of production towards the consumers, how dependent do you feel towards this 

particular segment of customers? 

Well, I am very dependent on that uh, that people uh appreciate that the animals have, that, I haven´t 

claimed that my animals do not get any antibiotics, because if it would occur, I would , now I haven't 

experienced that in four years or that they would get some kind of treatment. But I don´t like, I don´t say 

that it is 100% antibiotic-free, since the day I stand here making that decision, I would not like to have lied 

to my consumers. 

Sure, but up to this date then. 

Yes absolutely; I haven´t needed any drugs. Uh that time it was, it was a group that got those dots in, or 

the blood in the feces, uh and then I got the tip of my vet to use, that I crushed the charcoal… uh since it 

would dry up the stomachs that is. They could gladly peck charcoal since they had a need for it and so, 

and it disappeared in, yeah it took like three days. Afterward there was no one who was affected. 

Interesting. 
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Yeah, well I can think that I´ve a very good veterinarian who also wants to make sure that one test another 

way before going on with antibiotics. 

It sounds like a very innovative collaboration? 

Yes, actually, I'm happy about that. 

Yes, uh, well, I got pretty much information there actually. 

Yes it is, one has to be open for suggestions and if it does not work then the last resort are antibiotics or 

some type of treatment. But I still think it is fun to have tested something, something that can help them 

which is not antibiotics... uh before choosing that. Although I fully understand those who are full-scale, 

that for a hundred thousand broilers it may not be so easy to buy barbecue charcoal. But the easiest 

solution and the best one for such a volume of animals is to get it directly into the water, or fed kind of. So 

well yes, I can't really compare myself with the others so, I understand their dilemmas, since they have so 

many animals. Uh, but I think it's fun to test other solutions. 

But it is interesting that there is an alternative, so that one can follow different types of production simply. 

Yes, uh, of course. 

So, are you ready to go to the last question in this topic? 

Yes absolutely. 

Uh, then this is about, to what extent would you imagine that birds in different kinds of production would 

suffer from withdrawing ionophorous coccidiostats? 

Well I have some trouble putting myself into that. But sure, I have worked a lot with diary and pig 

production before, and there you also get, or there you also, or there, they have changed a lot, that, uh just 

that with prevention instead, that one have different solutions for it, but otherwise well, I probably have 

difficult answering, what, how, like, how the other broiler producers do, or, concrete solutions to it. Like 

that. 

It is quite understandable; I had expected that I could get that answer in this case. 

Yes, because it feels a bit, yes, I don't have much to contribute with. I (indistinct) have not had to 

experience it... uh… in that way. 

So, are you prepared to take on topic number two? 

Yes absolutely. 

That´s, of all your reasons to discard of ionophorous coccidiostats, is it any special reason, any, that made 

you operate without it? 

Well it´s just, first it was to just test, to see if it worked, and then for the animal health, for the sake of the 

animals, to see if they could stay healthy without it. Like that. So, basically, it is because one wants the 

animals to have it as good as possible as long as they live, kind of. But if needed, would of course use 

antibiotics for their sake. But that so far I have not needed it. I've probably had a fucking fluke, like that. 

Uh, if one is allowed to say that. I absolutely do not look down on those who use it. Really I, that I, one 

don´t think it´s provoking by those who use it either, since they are so large, they have another, like, 

another perspective on it. 

Yes it is fully understandable. 

Yes it is. 

Can we move on to the next question? 
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Yes. 

That´s, can you remember over the years any kind of idea you had to improve production in any 

dimension in your interest, which was then possible owed to current circumstances in the form of money 

and time? 

Yes well, my idea was from the beginning that I would, that I, the animals should could be shown 24 

hours a day since I have as a visitor room in my stable. So that anyone can come here and look and it has 

been the goal with it all, so that one should not have to be ashamed of one‘s husbandry or that one should 

not have to worry about what people should think. But that, it was the basic idea with it I guess. There are 

so many places you can go and observe the beef animals before you buy a meat box, while with broilers it 

was much more difficult just for the risk of pathogens; that you do not want to experience that, that 

someone would introduce something, but one made a solution that made people able to come at any time 

to check on them. That was the about basic idea from the beginning. 

It sounds very transparent. 

Yes, I do not think you should have to be ashamed for something, or, one should be able to, well, stand for 

what one is doing. I have pigs outdoors and lamb production too during the summer and autumn. And it is 

the same thing there, it is so easy to display, kind of, there are many who think it is fun to show their 

lambs and it is fun to show their animals on grazing and so, and I think it would be just as nice to show 

my broilers. So that it was there it started somewhat, that one wanted to, yeah that people would come and 

see how they live, like that, how the meat production, or, meat consumption decreases since people want 

to think climate smarter, they want to include, well, everything around it. But when you buy meat, I think 

you should buy animals that you know have had it good, that you can eat with a good conscience, you do 

not have to eat meat seven days a week but you might consider, that you don´t buy meat from Argentina, 

yeah since it´s cheap, but instead perhaps considering buying one, uh make a good steak instead of eating 

beef fillet which is cheap from another country. That was what I had as the goal with my production that 

one wanted people to turn to Swedish and see the charm of our production here. 

Yes, and it went well it sounds like. 

Yes, so far it has done so, so that, yeah… but then everything can happen, but so it is, but as long as it 

works, I am really happy. 

Ah, well then. Can you come to think on any time it did not work well owed to any, social, economic, 

ecological parameters? 

Well, there are many who questions why I´m not organic, but I have always been, since I want to be able 

to display my broilers and I want to be able to slaughter them whenever I want. So now mine stray for ten 

weeks instead of 4,5 so they live 10, 11 weeks so they stray for a long time but if I want for example, yeah 

firstly it is very expensive to certify if one have only 500 broilers at a time. There have been some 

questions why one isn´t organic, but although most have understood when they come and look and one 

states that you can happily check out an organic production also because I really don´t want it to be like 

this, "No but organically is not good either or?‖ It has its advantages, but one, uh, one becomes aware of 

not just putting labels on the meat, sure it has significant meaning  but for my part I felt that I would rather 

show the animals rather than having a label on the meat but not show the animals. So there you got, well, 

where you have encountered some "No, but if it is not organic, I do not want it", no sure, people are free 

to choose themselves but most who have come out and taken a look since they haven´t found any organic 

which they can observe, have nevertheless chosen to buy, uh, broiler. Well, is a little, you can´t be 

impossible with people either, like, since it´s much what it´s about, I think there are many who become 

very like, like urban residents, they know nothing, they just want that stamp they believe it is good, as for 

example open grazing from Brazil, that it sounds very good too, then they haven´t seen these ―feed lots‖ 

either, how it looks down there at an open grazing facility, in that way. 

Yes I understand what you mean. 

So that, when it, uh, certainly the certification is very good but we actually have quite good animal 
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production in Sweden without a need of certifications. 

Oh yes, that's why I undertook this thesis (indistinct) because it is you who know most it feels like. 

Yes one lies at the forefront when it comes to animal husbandry, one want to keep antibiotic down as best 

possible and so, there is no one who gives that because it's fun. (Indistinct) although I don´t know how, 

have they done studies about it in Sweden that with hops, if they have done any at a test farm or 

something... (indistinct)? 

No, neither the producers nor the service sector I talked with had heard about it, many were caught 

unaware so to say. 

Yeah, that sounds about right, it´s time to test something else, since it could certainly render the Swedish 

production even more, that people might perceive it as even more pleasant to buy Swedish. I could 

imagine that... 

Yes, one has to start somewhere. 

Yeah, like that. 

Yes well then. I got rich with information here. Are you ready to move on to the next question? 

Sure thing! 

Then basically the same question come again but a little clearer, that, to what extent do you think 

production parameters could compensate for the option to be able to remove ionophorous coccidiostats 

from different levels of production and how much reliance would you feel for the results of hops to aid in 

such a process? 

Other: Well, I think it´s right, that one shouldn´t be afraid to test new things either, because otherwise, one 

won´t get so far by following old tracks, but I actually think people are quite, well they should not be so 

skeptical about it. I mean, otherwise one wouldn´t get anywhere with different production solutions and 

so, but there should be an interest to test it, then one can´t tell, obviously some might agree with the 

financial if it´s, if it´s much more expensive with hops or if it´s, well, the active timeframe or so, if it takes 

longer before the broiler start to show that they are feeling well again or well such things, that, yes... 

(indistinct). 

Erik: The, uh, the resistance I as I took it from SLU and associated service sector foremost, is that people 

felt fearful of this argumentation; these efforts can cause misunderstanding among consumers who do not 

understand, faster than they can repair a damage a student like me might cause, that is. 

Okay, that's how they think. 

Yes, it has been, I have struggled very hard to try to communicate just the producer's view with such an 

undertaking. 

Yes, hmm, yes it might require some new thought than according to how they operate. 

But if I understand you right then it maybe would have been worth trying, that maybe it would work if one 

increased the effort? 

Yes, absolutely, one can always test it. Since antibiotics we should try to be very careful with, to both our 

animals and ourselves. One doesn‘t really know what the consequences will be. Like one needs just to 

look at Denmark with their pig production, things haven‘t been so kindly for them when it comes to 

resistances and that. So maybe one should correct such procedures with the broilers. 

Have they had major problems or? 

Yes it has been these MRSA they´re denoted, that people have become ill and went, well that, it hasn´t 

been possible to easily cure minor diseases, uh because of the resistance to antibiotics. 
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From agriculture you mean, then, into the human medicine? 

Yes it´s specifically pork it´s what I have understood anyway. That, well pig production, that uh, that 

Danish meat is not something you cheer for really because they use a lot of antibiotics. 

Yeah that was not fun to hear of course. 

No, it can cause sorrowful effects on both humans and animals if now, if antibiotics would lose effect. 

Yes oh yes, I agree fully. There are associated risks. Of course. 

Yes, so then I think one should be open to suggestions other than antibiotics. That one can always test. In 

my opinion. 

It sounds like a very positive answer in any case and that´s positive. 

Yeah, but it´s well, one learn nothing if one don´t test either. And should it go to hell well, then one knows 

that hops might not be what we should invest in, that´s why we will test something else instead. 

Yes that is what this thesis tries to clarify. 

Yes I understand that. Well... 

We have a question left in this subject. And that´s, do you think producers would feel more optimistic to 

test hops if they could do so in these rotation programs together with current ionophorous coccidiostats? 

That one replaces some of the current substances, with hops. 

Yes surely, I mean it's a lot of money at stake also if it's not going as expected. So if to make a mild 

transition, it would probably have been safer for many. That has quite big... 

Mild transition, it was an interesting concept. 

Yeah, like with everything, like, it can be a very conservative stance in all, that all kinds of production, 

that it has worked so far, so why change a winning concept, but at the same time one doesn‘t know what 

the consequences will be later on, in twenty years, if one continues with the same, with the same 

(indistinct). 

It actually happens that I intend to go into that area now if it feels like you are finished with the previous 

chapter? 

Yeah, absolutely. 

That is, much of the research I base the thesis on when it comes to bacterial resistance in broiler 

production; it comes from Norway but also to some extent from Sweden. 

Norway is probably the world's best at it or? 

Yes, as I understood from a professor I have been in contact with at SLU, Norway stopped using 

ionophorous coccidiostats two years ago. 

Okay. For one can observe, Norway has some head start concerning for example in Sweden we are very 

much into having (indistinct) own hens, that it´s becoming more and more popular to (indistinct) fetch 

own eggs and so, that you want that life, but while Norway is a little more careful because one is afraid 

infections, uh, because they are so free from different infections. It´s how I have understood it anyway, 

that they are, uh, that they are good at it. 

Ah ok. So, well then the question is, is there in your production, have you seen such indicators as this 

specific research points toward, that there has been an increased resilience from pathogens in your 

production? 
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Not in my production like that. I can´t say that I have, or I have not used any substances so that… I have a 

hard time, I´ve tried with my barbecue charcoal when there has been something occurring uh so that, yes, 

I probably have difficulty to answer it. 

No, but it is okay, and I assumed that these issues could be some of the more sensitive to the producers 

and most difficult to answer, so that it´s cool. 

Yeah, since I haven't used it so, one understands others that have like 100,000, that, that they see it 

differently and have been around longer than I have, so uh... 

Okay, so the next question then it´s to what degree do you consider that collecting isolated bacteria from 

the production and then sitting in labs and map their genome between each other just genetically - to track 

where the collected samples received any resistance from, that if it actually speaks for how all the species 

involved interacted with each other in the production, which indeed represents a more open environment? 

Yes, but it probably doesn't differ much from farm to farm and that one can specify more precisely where 

the problem is somewhere on a farm and then it can be something else on another and it probably has a lot 

to do with, for example… were one, hatcheries, and from where, the hatcheries may also differ in 

environments, from where one gets the broilers. Uh, and then stable environment has also great, yeah, 

great influence on which, what solution you have in stables with ventilation and everything else. Which 

can contribute, I can imagine in any case, that it can differ in many ways. I notice by swift, that I for 

example, as for the last time when I slaughtered, the broilers were much smaller than they usually were, 

but they seemed just as big, if you looked at them, they were equal, equally fine in the plumage and there 

was two percent mortality in the whole cycle so, everything had went as it should. But they did not get as 

big as they use to and then you have to start to reflect, what is the cause, is it, I have too bad energy in the 

fodder or what, what is it that has affected them? And then, since I have so few broilers and I have my 

own fodder mix from my supplier, one could exclude quite quickly that it was fodder kind of, it was not 

the fodder. But, it was the hatchery itself that had changed the mother group, or that it was younger, 

younger hens that had lain. And there one can see that there can be a difference in the actual breeding as 

well. So there are many perspectives, it´s not just stable environment. It may have to do with coincidences 

or, also, uh, anything possible that impact. 

Ah, you are probably very right. 

Since if one chose a more individual level it´s probably not wrong, that one don‘t give, uh, that, one 

analyze according to the farm and such. 

Ah, so... uh..., I don't really know if I understood your conclusion there. 

What I mean is that, uh, it can probably be different, it's probably good to do different sorts of tests 

depending on different farms, and that uh, what their most common concern is, that there may not be one, 

one solution for everything, but perhaps it should be analyzed uh farm...  wise well and not just Swedish 

broilers, but one might include the larger perspective, like that. Uh, yeah, at the individual level too, that 

one might observe differences between. 

So you generally think that it is a well-balanced research; to take samples and then, uh, find out in lab then 

where the resistance comes from? 

Yes exactly. 

Yeah, that was also a very rich answer and I thank you for it. 

Yes, and as I said, that, I'm very small-scale so I can't compare myself to the others in that way. 

Still, everyone‘s´ uh, opinions matter. 

Yes, of course. 

Then we have one question left on the second last topic. 
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Yes. 

And that´s simply, do you think, research for other antimicrobials against disease is a focus that is in the 

best interest of what one should focus on to solve such problems with risk- and even measurable levels of 

increased resistance to antimicrobials? 

Well it would be the same thing there that one should try, that the research has a close cooperation with 

the farmer or the producer (indistinct) so that you really can get as much of the research as possible by 

having a tight cooperate with the farmers. 

Oh, now I sense interference here. 

Yes, I got into the car. 

Yeah, okay. 

So (indistinct). But one is trying, it´s probably both, it´s never bad with research, it is always great with 

research, but one (indistinct) cooperate very much with the producers, to get the best result. 

I must say now that the sound quality is so bad that I probably won't hear when I play this later, what you 

say right now. 

Okay, wait a minute. 

Uh is there a possibility to uh..? 

So, is it better to hear now? 

Yes, yes now it got much better. Yeah good, because when I play this later, when I made my translation 

yesterday, it will be even worse quality. Uh, we have four questions left and they actually cover the entire 

next topic if it feels okay to begin with. 

Yes absolutely. 

And it´s food system dynamics, such as consumers, producers, vendors, wholesalers, the entire battery. 

And these questions will deal a lot with how it is to be a producer and how one might want the situation to 

be, in the future. 

Yes. 

So it´s simply that at what level would support from various actors in the food system, uh, increase the 

likelihood that producers would feel comfortable working more actively about coccidiostats? 

I think that, yeah, it´s always positive with uh, so it´s our consumers who control a lot so, we would listen 

a lot to the consumers, so that, one know that many rules have come thanks to the consumer which may 

not always be beneficial to the animal, but it looks better. 

Since, one producer that I talked with for example yesterday, that producer felt very paralyzed because the 

intermediaries have different interests than both the consumer and the producer. 

Ah, you meant it so. Uh, yeah well it´s probably as with everything else, people want to make money too. 

Like that. This one can observe among the consumers and so on, it´s clear that if they demand like "No, 

we won´t buy anything, we will not buy any from Sweden that has received antibiotics", but prefer to 

choose broiler from Thailand where it´s not stated that it receives antibiotics but it does, it is also, uh ah, it 

also comes down somewhat to what consumers prioritize too. One might think as a consumer that "Yes a 

broiler from Thailand, it has had it warm and nice and must have had it awesome for (indistinct) so it 

probably has (indistinct)". So it´s probably relevant how to, how one inform consumers about Swedish 

agriculture in comparison with other countries. I really do not see any problems with, with just uh, 

concerning consumers and so, they generate a lot of opinions because there is a lot on the net, and that 

which, that, has Djurens Rätt posted a picture before Christmas on Christmas ham, how they look when 
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alive if you will, and so, one is very influenced by much, both positively and negatively, what´s around 

since the internet is so vast. 

Yes, do you think that the consumers who trade directly with you have easier to get what they demand for 

compared to if you had intermediaries between them? 

Yes I think so, I do since they (indistinct) picture, I know, I had one who bought (indistinct) 200 broilers 

for each grow out and sold, he sold in Gothenburg and then he got, I said that, then I signed contract with 

him, that was that he, he was absolutely not to point out, say, mention that they were organic, because they 

are not. But still many, when I stopped working with him just because I wanted to sell it myself instead, 

then there were many who called me, like "But is it your broilers we bought in Gothenburg?", "Yes it is it 

"," But aren't they organic? ", no they are not," since, one can make people to sound, so he might not have 

said verbally that they are organic, but he has still pointed towards that direction and it´s false marketing 

per se and it is equally true if one sell to stores and such, that it can be marketed in a way that is 

interpreted in a way by a consumer and then it is much easier to get pure facts to a consumer when you 

talk face-to-face. 

Yes you think of this concept with too many chefs perhaps? 

Yes exactly. Because it's like, now I'm heading towards something called Reko (indistinct), there we are, 

in Halmstad, since it exists in the whole of Sweden, uh these Reko-collaborations, that it is small-scale 

farmers and large-scale farmers who gather in one place every two weeks and received orders via 

Facebook and then one delivers during one hour on parking spaces, over the country. And that also makes 

people ask, because it´s, well, since the requirement for these extraditions is that it is the farmer himself 

who is going to sell his products. So, uh, the customer can get in touch with the farmer, so if one has, there 

are no stupid questions. Instead if one has a question about animal health or animal production, one gets 

the answer directly, instead of believing or take for granted it´s in another way. So there one can see some 

complications by just selling their meat through someone else, who may be able to paint a different image 

than it is. 

Yes, interesting. It is very much related to the next point there actually… 

Also there is also, that everyone can´t, can´t sell their own products, it is certainly not that, but it´s well 

that, that those who sell like for example, if they sell Guldfågeln, or Kronfågeln or thus Swedish broilers 

at all in the store, then it really should be clear that it is a Swedish-bred broiler and that it has had it much 

better than many other broilers. 

Yes, yes, I agree in full. 

Yes, uh, yes, there are many ways to look at it. 

Yes, uh but as I said, transparency is always very important. 

Yes exactly. 

So about the next question, if one put the producer in focus. Do you think that a stronger position in 

society as an authority towards institutions would make it easier to dare to be innovative as with 

coccidiostats now or alternatives to it not the least? 

Yes, but it is probably a lot about, both, some probably just want to be farmers, they just want to focus on 

what they have at the time, while there are others who are a bit more open to suggestions, as there surely 

is in the wood industry and everything else or that there are those who don´t want to manage customers or 

such, but they only want to produce their product and then they are satisfied with it and as long as it 

works. So it´s probably a bit, it depends somewhat on which generation one asks. I always think it is good 

that the farmer becomes (indistinct sentence) that you have an open dialogue about how things work, but 

there are then those who do not want this open dialogue but, uh, just want to do their business. But this 

with hops and such that it might, well, I, I believe in it, that maybe it is a better alternative, or at least to 

test, because it doesn't hurt to test either. 
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Yes, no, as mentioned, it feels very optimistic to talk to someone who likes to see opportunities so to 

speak. 

Yes, because it is probably what we have to do in order for our agriculture to continue existing, simply, 

much, so, one cannot just follow the old but have to see to some innovation to get both profitability and 

yeah, and to gain more understanding for agriculture. 

It was interesting about this you talked about to follow old footsteps. I fully understand you, but do you 

mean that some producers are not always interested in bringing things, to just want to continue? 

Yes actually I do. That they uh, then one might hope they are not so many but there are probably some 

who would like to, that it has worked before, then we can just as well continue with it. And there´s 

probably not only in agriculture but it´s probably so in many enterprises, but one can observe great 

differences at uh farms where one have worked with the older generation compared with farms with the 

younger, that, uh, there is a different approach, uh, with a lot. 

Yes, I'll take that with me. It was interesting information actually, uh so is there anything more concerning 

that question? 

No, I really don't think so; I've said that what I wanted. 

Oh ok. Then one of us was satisfied in any case. 

Yes exactly. 

There are two questions left. And next one it´s, have you, as a producer, experienced a pressure regarding 

issues about coccidiostats? 

No, but uh, there has been some question whether they have got it, but not a lot. 

What has the attitude or thesis of theirs´ been, then? 

That which has been said is that many people have been worried that it lives on in the meat if you like, 

among those who have asked concerning those that have got it, that they do not want to give their children 

anything that has been given antibiotics, so, that they, they have their perception, it´s not, it´s the younger 

generation who has questions then. But that, I, but it's actually very rare, nevertheless, that people ask. So 

there is nothing I label, "That just so you know, I use nothing etc", but that, that is, no, I don´t want to 

label it, but one have to take that, do one wants to know, one gets the answer so to say. 

Yes, it may not sound like the question was really relevant for you but I still wanted to ask it, so that, one 

doesn‘t know what answer one might get so to speak. 

No absolutely, and then it is not like when I talk to my consumers that, "Oh you have seen the latest from 

Djurens Rätt how horrible the usual broilers have it", so that it´s certainly not like that but, uh, that I, one 

don´t want to mess for anyone just because one has a production of a different kind, but it´s, uh, one has to 

show respect for all kinds of production, though I can surely say that I don´t appreciate the foreign 

broilers, but the Swedish broilers I appreciate and would never slander in any way, but they, after all, they 

are going the right direction, it feels like. 

Swedish producers you mean? 

Yes, it feels somewhat like something is done, like this with, well, with research and to get it, that one 

want in some way, anyway, uh find some other solution or see alternatives. 

Yeah, I have, but it is great, I do not know if the industry has worked that much with this in Sweden and I 

get a feeling that´s because they have had been occupied in the service sector with extinguishing fires 

from animal rights activists and slander. 

Well sure, so that, it is easy for people to misinterpret very easily too, I mean like these pictures they put 

on, that is, pigs that stands in feces, I mean, if you illuminate a, if you entering with a headlamp in a stable 
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at three o'clock at night when they are going to sleep, then it is clear that they are flying up towards the 

side and getting scared and posing and pushing in a corner, and then, you take that perfect picture. So, 

that´s what it´s like, one, uh, one has to see the whole perspective and that we are very bad at when seeing 

something on the net, that you think that "Oh gosh so terrible it looks‖ kind of, but that there are always 

two sides if you like. It´s like if one enters a broiler stable, it´s enough that my partner helps out with 

something in the stable, then they will be scared shitless and fly into a corner like that, during a few 

seconds until they realize "Yeah it wasn´t that dangerous". Since me they recognize, they recognize my 

boots they recognize (indistinct), but that when another enters that shocks them, so, uh and it also has a 

little, uh. So it feels like we are working through headwind there too, that they think people just intend 

bad, but no, one probably shouldn't see it that way either, but it is a lot of ignorance about a lot, that´s why 

there are conflicts. It´s like that with everything. But do you eat meat yourself? 

Yes, yeah. 

Yes, just wondered. 

Trying to learn something about the person one is talking with as well… 

Yes, precisely, no, but I still see, I see that there is a hope for Swedish agriculture still, as long as one is 

open for suggestions and new ideas, uh, like that. 

Yeah well then. Yes, as I said, once again a very uplifting conclusion. 

Yes, but that's good. 

Yes. 

Are you ready for the last question? 

Yes absolutely. 

What are the main factors that have encouraged, societal structure wise, the usage of ionophorous 

coccidiostats? 

Well, uh, I don't really know but it's surely just that it´s, uh, a simple method and that it work. This has 

made many use it. I can imagine that anyhow. But I´m not sure what to say. I, no. 

But it's okay, no worries at all. I've got a lot of answers here and will probably spend a few hours getting 

this down on paper actually. 

Yes that is good. 

Many thanks to you for your time, if there wasn´t any, I encourages to add if there was something that you 

felt important to mention before we quit. 

Yeah, no, I guess it´s that one isn´t like everyone else, one is very small-scale so well, yeah, so, perhaps, 

that I might upset others in the industry. Uh, since one is small, that one doesn´t has an authority, that the 

way of thinking is different, otherwise, well; I stand for my opinions about production. So it's probably 

not completely over. 

Does that mean that you feel some kind of psychosocial like cultural oppression from the industry? 

Yes, that they don´t really like me, if you will, they don´t like those who are investing small-scale, uh, you 

can say. 

Are they reminded of their own situation perhaps? 

Yeah, or I don´t know, that, they might think that the small-scale should not get as much to say about it, 

that it, that you should not interfere in their, uh, I do not know, it was mostly from when I applied, uh, 

when I started I was in one of the competitions of this Årets kock, and then it was this Swedish Poultry´s 
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main sponsor, they wanted (indistinct) of me, from two local producers. And then they called me and 

another that has an own shop, Halmstad, and, uh, (indistinct) some questions how I managed my broilers 

and such. And after that one got jumped (―roddad‖ in Swedish), both by mail and, uh, by phone and via, 

uh, everything. They used Facebook and that, so. 

So, ―roddad‖, what does that mean? 

No, that, they threatened with, that, so, that, my production couldn´t work for others. (Indistinct). I was 

interviewed concerning this Årets kock and they asked somewhat about how long the broilers live and so, 

and how the production, that, about my design. So I, I never said anything negative about Swedish 

Poultry, but... it was interpreted negatively. 

By Swedish Poultry? 

Yeah, so I got both producers and her that, this individual, at Swedish Poultry, who emailed me, and 

scolded me directly. 

Wow that, it sounds like a very strong reaction. 

Yes... first then one thought like, yeah, what I think concerning my production, that´s one thing, but I 

understand those who have bigger, that they cannot think like I do, in that sense. 

Can it be interpreted as a kind of resignation they are reminded of, large producers perhaps? 

Yes, it could be like that. After all, it´s somewhat a hidden business that of poultry producers, that it´s a 

very, that, it´s not a, one don´t visit each other and make study visits, which, one might do within the diary 

sector and such, so it´s a little, it is a little harder to get in touch with each other, so. And then there are 

many small-scale ones that I have very good contact with, and also, I have friends, or a friend who breeds 

for another company too, and a little larger, and there it works well, but probably one get a little more 

careful after tasting boot by just, telling about how my broilers had it, so. 

Yeah, I experienced that many when I tried to get this thesis started, that many are used with various, with 

that the worst might happen. 

Yes, like that and that, and that´s sad. 

Yes, uh, hence consumers who haze animal owners and behave very impulsively have indeed made their 

mark. 

Yeah that´s how it is. And then of course people are also worried about how they, how they too should 

handle it, and, yeah... no... Since one still understands that there will be reactions if someone in their 

twenties approach and says that "My broilers have it terrific‖, and that one is proud of it, like that. So it's a 

bit, yeah, it´s a bit of an exciting industry in that way, so... 

Yes, I understand that it will be difficult to see it in many other ways, sure. 

Yeah, definitely ... then it's... 

Uh, then, I thank you (name) for your... 

Yeah, thank you, you might come visit me if you want, if you are in the Halmstad region and see how we 

have it. 

Uh, I'll just try to stop the recording here, try to not record more than necessary… 
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2.3. Interview with producer 3 
So now it should work, it has worked so far in any case. 

Mhmm. 

Then I had in mind to start with asking questions about animal welfare. 

Yeah. 

And the first question is that, do you think it is difficult to handle the infection pressure right now as it is, 

for you? 

No. 

Yes, it was good to hear. 

Mm. 

Question number two. 

Mm. 

Do you think that Necrotic enteritis, the disease, can it be treated without ionophorous coccidiostats for 

you? 

Yes. 

Okay, good, it's uplifting to hear. 

Mm. 

Third of four questions in the first issue... 

Mm. 

Then I would have to present swiftly the research that I have incorporated about hops. 

Yes. 

And... I build this thesis on between four to five scientific articles. Uh, three of them come from the 

United States and one of them comes from South America. The fifth, I have not read because the newest 

incorporated it anyway, it has gone a level further, so to speak. It is partly the same authors that have 

produced a couple of the articles. They range from 2006 to, that is, the oldest I read is from 2006 and the 

newest comes from 2015. And what the authors have done, is that they have arranged broilers in groups 

and then they have exposed them for an internal infection of Coccidia or Clostridium perfringens... 

Yes, in different concentrations then? 

Yes... so, 0.1 ml... must double check, uh, now I read before I started, but now one sit here anyway and 

feel insecure, I need to read, I need to check… yes exactly, they, the standard was that they were injected 

orally: 0.1 mm, once a day. Three days in a row, so it would be 0.3mm per animal then quite simple... 

So that all got the same dose, but that different tests were performed on the feed, with different 

concentrations of hops, or? 

Well, that firstly they gave them the pathogen, and then gave them, right, exactly, exactly, uh, different 

concentrations of hops. And uh, then they had, in some they had the same feed during the experiment, in 

others they switched feed between, pre feed etc. and finisher ... it's a little more than I actually understand. 

Yes it is a starter feed, intermediate feed and then final feed... 
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Yes it sounds familiar yes. And in one of the experiments they had, they did not use pathogens at all, but it 

just observed how hops could contribute to increased weight gain, simply. So that there are slightly 

different tests like what they have done, but what the researchers conclude, it is that hops actually gave 

under the different circumstances a significant effect. That when you exposed them to C. perfr. for 

example, and after animals were killed, one counted the damage in their intestines and then, like, one saw 

that there were actually less injuries in those who had been given hops. One article focused at, for 

example, the intestinal flora. Although it was concluded that, there was no significant change over the 

overall intestinal flora composition, that when one looked at specific bacteria although Clostridium ssp. 

had decreased significantly... And uh, birds that did not receive hops, penicillin or zinc bacitracin they 

compared, depending on the article, they became very sick from Coccidia and lost weight and were not 

well. So that the big conclusion is that for each article, scientists became more certain that there is a clear 

effect of hops, they concluded 2015 there that, it, it says that one ―should‖ regard hops as an alternative to 

at least growth-promoting additives. It was something they saw all the time that animals actually retained 

some of the weight, and then this with inhibiting the pathogen directly, that was a little, unclear among the 

articles. And, uh, I wonder, for you as a producer, what value do you place in these results concerning 

whether you would feel that it would be likely that you would dare this, eh, in your production, with hops, 

and about removing ionophorous coccidiostats? 

Yes, I think I would consider it (talking simultaneously). But… though... I don't use coccidiostats today 

so... This is just a natural addition to increase, what is it called, intestinal flora composition if you like. 

Okay. So you would... 

...it gives more variety within the feed. 

Uh, sorry, what were you saying? 

To increase, the variation in the feed, to increase the ingredients, because I believe that many of these 

intestinal diseases come to the greater part from a one-sided diet and that they do not get enough of natural 

bacteria that are, uh... beneficial to the intestinal flora. 

Ah, it was very interesting that you mentioned it. It will be very interesting in another issue later. 

Mm. 

But if I understand you correctly, can you see some sort of value here anyway in these results? 

Yes. 

Okay, yes, but it was interesting. Do you have any idea how you think a very large-scale producer would 

look at the possibility to... 

...There I think that price will come first, that is, that the price has a greater importance in taking that 

decision. 

Ah, so how do you think they look at animal welfare in that case, do you think they would feel it would be 

appropriate to test there? 

Uh, possibly, I can't answer that. 

It´s perfectly understandable no worries. I had understood that depending on the person, questions become 

more relevant. 

Mm. 

So, are you ready to move on to the next issue? 

Yes. 

Uh, then we come to this question, to what extent do you think animals would suffer by removing 
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ionophorous coccidiostats in different kinds of intensive productions? 

Uh, well that depends on how intense the production is that they have. The higher the stocking density the 

higher the reason for using coccidiostats. 

Ah, okay, it was pretty much an expected response, but still interesting. 

Mm. 

So, is it okay if we go into the next topic? 

Mm. 

And this is about your own, how you look at, right now, your own opportunity of moving the company 

forward and being innovative. Especially based on economic parameters. The first question is based on 

the focus area here then: for all reasons that exist for you to avoid ionophorous coccidiostats, any reason, 

that can be completely different from what I think of that is, eh, what would it be for you? 

I do not understand the question because I do not use the additive in my production. 

Ah, that was probably a good enough answer, I think. 

So I do not have to opt between various reasons because I have already made the decision not to use it. 

Ah, uh, could one adjust the question then and maybe ask what, what was behind the decision then? 

Uh, it is the philosophy that if the animals have a good environment, then one doesn´t need to medicate 

for preventive purposes. 

Okay, ah, that sounds very forthcoming. 

Mm... 

Ah, mm, if we go over to the next question, can you remember sometime since you started your business 

when there was an idea that you wanted to make a reality in any dimension, but like, uh, was possible 

owed to the situation and available resources? 

Now I don't understand that question either. 

No but no worries, that is, what I´m trying to look at somewhat is to recognize the situation you have as a 

producer, that you may have had some idea sometime about how you wanted your production, but the 

figures may not really ad up. 

Mm, I have never had, we have never had that problem, if you like. Right from the start, we had this, this 

way of thinking; to breed according to good ethical… and good animal welfare. Small groups with a lot of 

labor time for a good environment where the chickens are bred. 

Okay, so that if I interpreted you right, do you feel that you have such a financial situation that you have 

been able to take the company towards what you wanted? 

Yeah! 

Okay, very nice to hear. 

Mm. 

Uh, is it okay to go to the next last point there? 

Mm. 

Then I wonder, now we come back to this point again which may not be so relevant to you but I still want 
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to ask it in order to catch as much width as possible. 

Mm. 

To what level do you think production parameters; how you handle a production could compensate for the 

job that ionophorous coccidiostats does and within that question; what confidence do you put to the results 

presented about hops? Do you feel it could be consolidated in all kinds of production? 

Hard to answer, I haven't seen any research reports on hops. 

Yes, yes it is completely understandable. 

Yes. 

I take it that you are very careful about the issue simply? 

Yes, but I am still open to assess the information, as well. I see it as a natural remedy.., that is, a natural 

additive in feed, which can be beneficial, which can have beneficial effects on the intestinal flora, and then 

I am positive to use it as an additive in the feed mixture. If you put it that way. 

Yeah, uh, one of the studies I read, then one had done this micro encapsulation, which is that you grind 

down the hops, the cones as I understand, completely and then you coat these, small, small powder sized... 

which I interpreted to be synthetic coating, but in the other three cases it was pure natural substance. 

Okay, so there are two options, synthetically produced... 

Well, no, one just puts an insulating membrane around the natural substance. 

Okay. Much like when you grow like an apple... 

Yes, kind of, to be very specific there are lots of medicines that have a protective cover around it... it is the 

same thought. 

Yes, okay, mm. 

They concluded, the researchers, that all these methods worked... they added via the water, they added 

natural cones and they did this micro encapsulation also, as isolated substance, so it seems to work in any 

case. 

Mmmm. 

So, uh, the last point then, in this topic, do you think producers would perceive an increased chance of 

working more with hops if they were allowed to do it via these kind of shuttle programs, which I 

understand exist, that they rotate different coccidiostats with each other; that you replace some, or some of 

those with hops, but that you still have some of these synthetic forms? 

Mhm... I can't answer it because I'm not familiar with it. 

Ah, fully understandable. So, is it okay if we move on now to three questions about the resistance, 

bacterial resistance according to the research in question? 

Yes. 

Erik: Uh, so I basically build my work on research from Sweden and, above all, Norway. And what I see 

as a common denominator is that one has studied indicator bacterial strains, one have chosen 

Enterococcus faecalis, I think it is pronounced, uh, as a common denominator. And one has taken samples 

from Swedish and Norwegian stables. Then they have run this in a lab environment. One has tried to trace 

the origin of where these bacteria have got their how to say... 

Other: ...establishment... 
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Erik: ...genetics from. 

Oh ok. 

And one have seen simply that the resistance kind of shifts, it goes up a bit sometimes and it goes down a 

bit sometimes, uh, but it is nevertheless clear I would say that one sees an elevated resistance when using 

ionophorous coccidiostats in both Norway and Sweden. However, Norway has lifted, based on one trial I 

read, that the resistance measured there can come from... with the trade with parent birds and such... they 

couldn´t figure out, the researchers, they couldn´t see that the production, there, could have caused the 

pattern of resistance they measured, based on the national use of specific coccidiostats. In Sweden, this 

researcher Oscar Nilsson is a recurring name, uh, made two articles together with others that I have read. 

And they show well that, simply that in Sweden, that narasin has a direct, which is a form of ionophorous 

coccidiostat, a direct influence on Enteroccocus... faecali's resistance to narasin then. Uh, so that the 

research I have points out that one observe elevated values, but not anything acute right now. Uh, but still 

a significant level of resistance linked to the substances that have been used that is. And with that said 

then, the first question: have you ever, this may not be directly related to your particular production, but 

ask it anyway... 

Mm. 

Have you seen any indicator that speaks for these research results; that pathogens in your production have 

become more difficult to manage? 

No. 

Oh ok. Uh, point number two, uh, so I wonder like this uh, can you agree that such research speaks for 

what one are trying to explore, uh, do you think that sitting in a lab environment to study pathogens by 

that design necessarily reflect how the pathogen interacts in a natural environment? 

Creating a natural environment in a lab is very difficult. There are different types of soil and conditions 

regionally or locally with regard to Campylobacter and coccidiosis. 

Yes it was how I put my predefined theory too that when one started implementing a more evolutionary 

perspective rather than the purpose-oriented lab design, then one started to understand so much more, 

because it is not just coccidiosis for example that is tied to several pathogens. But this behavior exists, to a 

large extent, one has begun to observe for all diseases, that is, how correct is it really to observe an 

isolated species in a lab when one that it is several... 

....there are hundreds of different pathogens; it is the interplay between those that affect the outbreak of 

disease... that´s how I would put it. But I'm not a researcher. 

No, it's completely understandable, same here. So do you feel that such purpose oriented research would 

need to be complemented by some kind of approach that doesn't exist..? 

...out in the real world, yes, mm... to take like natural sample and analyze outdoors, in the production 

facility. And also to acknowledge the ambient environment. 

Yeah, uh, I take hold of that. So the last question in this subject, if you were prepared to proceed, that is? 

Mm. 

That´s, do you think that the focus of the research kind of has chosen the right path in management of 

these problems, is there something else in this discussion that concerns the coccidiostat resistance or other 

alternatives to the substances etc that should be lifted instead of investing money to find alternative 

substances? 

Oh, that was a very long question; I don't really understand what you wanted to know. What, like, what 

was the question? 



80 
 

If there are other parameters... 

...In research..? 

Yeah, like issues one might need raising, encouraging other solutions..? 

Look at the feed compositions! 

Okay, mm. Do you think there is a great need to lift, to, a great need to look at that topic? 

Yes, I think it´s an all to one-sided diet and that impairs the intestine and for each individual, or for each 

generation, it becomes an increased like, what is it called, impaired resilience. 

Against? 

That you deplete the natural, that´s how it works, just to look at nature, uh now I know we have an 

artificial respiration on animals that really should have died. And one continue to breed, and one deplete 

the resistance, so that the resistance, the natural resistance coping with the bacterial pressure. 

Ah, okay, natural resistance in the intestinal flora then?! Okay, I'll take it with me. Interesting observation 

actually. Now, if we feel ready with the first three topics, we will address societal structure issues. 

Okay. 

And then the first question is, uh to what level would tailored, uh, support, from other actors in the food 

system increase the likelihood that the industry would succeed in working with alternatives to 

ionophorous coccidiostats in production? Now I stress a lot about laws, rules, consumer behavior, trade. 

Mm... so, your question is rather how one, how do I think the trade can affect change in operations in 

terms of coccidiostat usage? Is that what you mean? 

All actors out there in the food system to be specific, what rules, policies, trade, consumers; what 

responsibility one might see as a producer rests on other actors as well... if one is to be able to have a 

different kind of production than today regardless of which... 

...but that must be research and politicians firstly, which constitute step one to create a change. 

Okay, is there a specific support in your opinion what would.., uh, through which those actors could aid 

producers in such issues? 

That has to go via the trade organizations then, that can support the producer. 

Okay, is there any particular form of support that you as a producer might need in such matters, tools if 

you like? 

Yes, but it is through research reports and that you then lift the benefits of removing, the preventive 

medication. 

Okay, so I take it that you don't put so much trust in consumers and changed behaviors here, for example, 

to support... some production etc? 

No, because they are not the ones who have the supervision in the end. 

Okay, so if I understand you right then, a producer, a consumer, can´t achieve so much in the end? 

Not change, no, I don't think so.  

Oh ok. 

But it´s, that, a producer must comply with laws and regulations and it is not the consumer who 

establishes them, they are founded by the market. So that they can be a lobby group to start change among 
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politicians and agencies. A producer is governed to comply with laws and regulations. So, therefore, I am 

not the right person really because I have a completely different type of production and have never 

followed this standard form of how to do it and raise birds. I have not like chosen this economic model 

and the large scale. But me, I have had small-scale and focus on the animal's health from the very 

beginning, and it is natural, and not factory production, if you will, which is the focus for us. 

Sure, I understand that there are different realities one lives in, absolutely; there are no mistakes in that. 

But I still take it that even though you have been smaller than perhaps many other producers, have you not 

gained so much of, well, the consumers' possibilities to be able to meet you directly past business and 

trade? 

Yes, but that I have. I have no problems selling directly to consumers. We have a very high demand for 

our products, uh, so from that perspective it is, well, but I do not think that consumers have the great 

power to get, it´s the politicians and the authorities and the trade organizations that have to do the job for 

change. 

Okay, yes, but uh, thank you for the information. It's uh, very good to get insights to work with. 

Yes. 

Uh, if we move on to the next question... 

Mm. 

And then we forget about the big perspective for a second. And then look at the producer's needs, than to 

other actors in the food system; would a stronger position there, that is, that one could impact more easily, 

to have more authority, which we covered tied to laws and forums, raise the chances of working with 

these issues? 

Well, as it is now it´s the authorities, politicians and trade organizations, that´s the large-scale that impacts 

most in development of laws and rules. We small producers who have a niche production, our issues and 

our views are not included in those discussions. So there we are, very much, yes, we have nothing to say 

about anything, but we are just to follow what the big ones, uh, the trade organization comes up with 

because they are the reference groups when developing new legislation and animal welfare rules and such 

things. So one doesn´t look to the small-scale production that we small stand for. 

Yes, it is of course sad to hear. 

Mm. Many times we have a completely different approach when it comes to feed and animal behavior and 

like how we want the birds to feel and live when they are alive. So laws and regulations etc are formed 

from how the industry operates at large that is those large slaughterhouses and large producers, so that is 

where the legislation comes from and then it´s just for us to get in line even if we might have completely 

different conditions; we must still follow the large scale oriented market. 

Ah, uh, it's understandable whether you think it's good or not. 

Yes. 

Uh, how do you think a large-scale producer uh, perceive such issues, do you think, regardless of the 

situation today that many of them feel they have a lot to say to the authorities? 

No. 

Maybe not more than yourself? 

It, it´s the slaughterhouse and, because they own the producers, they have a contract with the 

slaughterhouse so it is the Swedish trade organization and (indistinct) Swedish Poultry and then it is the 

slaughterhouses that develops, then it is only for producers to comply to what rules those former come up 

with. As they are not, they, the big producers are not considered either if you say. But it´s the large 
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slaughterhouses, trade association, authorities and politicians that develop the legislation. Then it is up to 

the producer to follow it. So they are no adv... so they are no spokesmen for their production. 

Interesting to hear somewhat about the cooperation within the system. 

Mm it's no co-operation. One can say that the producers are standing on the knees for the slaughterhouses, 

they can decide if the former should continue to breed or say so like "No it´s too small market now, so you 

don´t receive any broilers", so some producers who have invested several hundred, well between 11 and 

20 millions, can in one year, be sorted of the market. Because the market doesn´t exist. 

Okay, yes it's a shame to hear of course, it's... 

...Mm. But yet again, it´s the slaughterhouses that have the power. I have the advantage that I own the 

entire supply chain. Product, slaughterhouse, processing and distribution. So I'm not as vulnerable as the 

big producers, or I'm not as affected if you like. 

Do you even have your own slaughterhouse perhaps? 

Yes. 

Okay, interesting to hear. 

M... 

If one were to take the discussion to the next level, if one were to ask an owner of a slaughterhouse or the 

trade organization, how open minded they would be to run these issues for the interests of their producers; 

do they have anything to say about it, laws and regulations and..? 

Yes. They are the reference group... for laws and regulations. 

Yes, okay, then I know a little more anyway. If we could proceed to the second last question? 

You said that the last time too. 

Yes, but now it's really the next last one in the whole paper here. Have you ever received questions about 

ionophorous coccidiostats by other food system actors? 

Yes I have. 

Have you experienced any kind of pressure from those? 

No, rather positive since we do not use… 

Yes, I absolutely. I can imagine that they felt… but before they found out the answer I mean, does it feel 

like a very important issue for consumers? 

No, well for private consumers it is more interesting than for the food industry in general. 

Sure, okay, as stated - maybe not really a relevant question for your production once again, anyway, I still 

hope for some value in asking the question anyhow. 

Mm. 

And so, the last question and now it's really the last question. 

Yes. 

What are the main factors that have encouraged this situation today with ionophorous coccidiostats in 

production? 

Ask the question again. 
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Uh, what are the main factors society structural wise then that have encouraged this situation that includes 

ionophorous coccidiostats in production today? 

It's economy. 

Oh, do we talk..? 

Yeah, but like if you imagining having 120-130 broilers in a stable and you suffer coccidiosis, maybe 50% 

die, within a day, that‘s a pretty expensive process. So, therefore it´s justified to use coccidiostats to 

minimize the risks of an outbreak of coccidiosis. 

So it´s essentially about animal welfare then that is? 

Yes, and economy. 

Yes, okay, absolutely. Then I have covered what I was going to ask about. Is there something that you feel 

yourself, that you regard as extra important to add before I have what I need. 

M… m. No. 

Okay, then I´ve some stuff to do and within the next few days I should have this on paper and then I send 

it back to you. 

Mm. 

And then you get to look at it. So the idea is to translate it into English before it is added to the thesis. The 

transcript is retained, but not the names of the participants. 

Okay, then I awaits a clean copy from the interview then. 
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2.4. Interview with producer 4 
There, now it will work! 

Mm. 

The four areas I'm going to ask you about... 

Yes. 

It´s animal welfare, and the other issue is the innovation capacity in your company, economically based on 

the situation is today. The third issue is about opinions you have about specific facts that speak for 

bacterial resistance from coccidiostats. And the fourth area, that´s, the social structural... uh… the design 

of how society manifests in the food system with producers, consumers, trade... and that´s also quite 

important to get a good balance to. 

Yes. 

Question number one, it´s, do you think it´s difficult to handle the current pathogen pressure in the 

production? 

Uh.... no, I wouldn´t say... It is pretty good. 

Mm ... okay. Question number two... 

Mm. 

Do you think that Necrotic enteritis, the disease, can it be managed without ionophorous coccidiostats? 

Uh... ehm… yes, I think so. 

Okay, so... how... how was it now, did you have coccidiostats in your production? 

Yes I have. 

So you never dared to test without it? 

No, I don't know if I... I can't do that with the current feed if I say so. I can only use a final feed that, that 

and it... no it´s coccidiostats in, in any case at the beginning, it is. 

Okay, yeah. Absolutely. Then I interpret it as you are very careful not to remove that security then? 

Yes, it´s, uh, uh, yes... I don't want to do it if nobody else does it so to speak. 

Absolutely. It is understandable. 

Mm. 

Uh, point three. Then I would need to present some of the research that I build this thesis on, what 

concerns hops. 

K... 

Uh, yes it revolves a bit about that I should try to create an idea of how you perceive that research then 

simply. 

Mhm. 

And I build my work on four articles. Three of them are from the United States and one of them is from 

South America. And these researchers have... hmm… uh... tried to discover how well hops can be used as 

an alternative to current synthetic coccidiostats. These researchers have challenged experimental groups of 
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animals to either C. perfr. which is the pathogen behind Necrotic enteritis and in other cases they have 

exposed the animals to Coccidia ssp. directly. They´ve done an experiment with hops, with no infection 

pressure whatsoever to see how much hops contributed to weight gain only. They have tested different 

concentrations of hops in the feed and then they simply have statistically looked at which birds that 

performed best, or worst. They also looked at the intestines in several of the trials. They counted colonies 

of Necrotic enteritis and damage from coccidiosis. What the researchers came up with, it was that for each 

article I have read from 2006 to 2015, these researchers have become a little more certain that all the 

results have, by and large, shown the same thing, that hops actually contribute significantly for better 

health. Above all, better weight gain, but also seems to suppress pathogens significantly. 

Okay… 

So what I wonder is, for you as a producer, what value would you place in these results; do you feel that 

it´s enough for you to dare, as it is today, to test? 

Well... uh... I suppose I could. I would be open to it. 

Okay. Interesting. Then we have one question left in this topic, and that´s, to what level would you 

imagine that birds would be badly hurt by removing ionophorous coccidiostats? 

Uh... to what level... what graduation do you want there, or what do you mean? 

Uh, I am most interested in how sure you as a producer would feel to remove it from, your production that 

is. But also if you could make an estimate of Swedish intensive large scale production at large. 

Yeah, that... uh... I think it would be 60-70% then. It could work for my own part but hard for large-scale 

(indistinct) but if there is anything that can replace coccidiostats I think one should try to draw that straw. 

So would you consider yourself to be one of the largest producers in Sweden? 

No, I don´t (indistinct). 

About how big would you imagine you are, what do I know, compared to the big then? 

Well... I belong to the well... uh... what to say... the twenty percent smallest. 

Aha okay. Absolutely. I ask the questions to be able to get some kind of sense when I analyze later. 

Well. Yeah... sure yeah. Yes no, but I guess I´m not among the smallest, but I am not medium-sized either 

then. 

Absolutely. So do you feel ready to go into the next subject? 

Yes. Let´s! 

Then the first question is uh… uh... have you ever wanted to test alternatives to ionophorous coccidiostats, 

if it should work that is? 

Yes ... uh... I would´ve wanted to, I´ve tried everything from charcoal, cocc... or charcoal... charcoal to 

those acids. I think they could have a certain effect. Especially the charcoal. 

Uh, okay... and those were treatments you used then or? 

Yes, uh... it… I... earlier we have used charcoal, now we have moved more to fodder acids. And yes, I 

have the feeling that, especially in the case of stomach ulcers it´s good, but also, I can imagine that the 

charcoal can counteract coccidiosis. And, oh, oh, if hops, if it´s, uh, mm, scientifically proven it may well 

be an option too. 

Okay ... it's just the way hops work... that it changes ph, well or now I shouldn't say too much, but it 

affects the intestinal flora anyway. 
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Yeah, no but... uh, worst alternative - we have suffered coccidiosis, if it´s disorders of the intestinal flora 

and then... then charcoal goes during worst alternative, but now we haven´t needed it for a while. Now we 

have managed it with fodder acids as said. 

Okay. Fun to hear anyway. 

Yes. 

So question number two... 

Mm. 

Have you ever had any ideas that you have felt valuable to you for how you wanted to improve your 

production, in some dimension, in any direction you have wanted to take the production, sometime over 

the years, which you feel had been possible for you economically? 

Yeah. Uh, mm, it has happened. Some have been fulfilled in recent years here with electricity for 

unloading and everything that one has come up with... uh it feels a bit like reality has caught up with me… 

me... my wildest ideas. Actually, I have to... uh... say, or… or insinuate. And, uh, what do ahead, that, 

that, uh, there are still things to do. 

Do you feel that you could afford to, or for other reasons, parameters, make such changes today? 

Yeah... uh... afford and afford, but that... uh, I think it, uh, it's so much money in feed and everything so 

that, uh, uh... I, uh, I´ve, some ideas including those one uh, feed, uh, uh, with quite much wheat in, in, in, 

the feed mixes, I would like to try barley for example. Uh, I have done small-scale trials and have seen 

that the broilers eat barley better than believed and so. Furthermore, oats are good for digestion also, but 

this with just using wheat, it´s starting to feel uh, a little old, but they don´t eat, they don´t like wheat in 

the way they have done before, either. I do not know why… really. 

Okay. You mentioned earlier just after I asked the question that you had - I didn't really hear, you had 

operated, something did you say..? You had done something already? 

Oh, uh, was it in this question or? 

Yes exactly. Right at the beginning. 

Yeah, that uh use charcoal, and, f, f, f, fodder acids, that's what we have done but uh, if there´s something 

more I´ve done it´s not uh, well, one is testing a little but that... we have, reduced the amount of wheat 

(indistinct, until?) to the feed, which perhaps we have done at the end. 

Okay. Absolutely. Then I would like to ask the next question. 

Sure. 

Then we come back to hops again. 

K... 

Okay, so I wonder, well, to what level do you think production parameters, how one manages the 

production preemptively, could compensate for removing ionophorous coccidiostats in different degrees 

of intensive production? And at the same time, would you see any possibility for hops, from the results, 

could contribute with? 

Well, if the cost of adding hops in the feed mixture, uh, is equal to or lower than the coccidiostat, then, 

then it´s not so much to discuss, but, uh... then, then it may well be worth an attempt. I just think that over 

the years I´ve been doing this, the environment in, in the stables has improved, uh, radically with the help 

of better ventilation and, and, uh, heating, so well, uh, it has happened very much the last ten years. And it 

can also contribute to that coccidiosis may not become the same problem as before. 
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It was very interesting to hear, actually. 

Yeah, no it's uh, uh, a thought I have, because uh, that we've seen a presence of coccidiosis on certain 

occasions, it has occurred but, uh... but I wonder (indistinct) those where really serious outbreaks, as you 

had before, those… uh, have, have not occurred uh, in recent years and I don´t think it is the coccidiostats 

that has replaced… or prevented it but, it was bigger problem before, with worse environments in stables. 

So during the periods you got outbreaks of the disease, was it during periods you tried to operate without 

coccidiostats, or did the disease come anyway? 

Yes, it came anyway, uh, uh, it, uh, it... it has been a little different concentrations of coccidiostats in the 

feed and in those uh, in some mixes there are, it´s, or in some concentrates it´s somewhat, less and uh, 

depending on which feed one uses so to speak, one can probably get a rash of coccidiosis in more or less 

extent and, then it´s this quarantine period at the end at four days they say one shall stop using 

coccidiostats they, then, then, then one think that one is allowed, but that´s well what one have to test with 

first, that you use coccidiostats and then increase with longer intervals before slaughter, that you end up a 

week before slaughtering and tries to operate without coccidiostats and hopefully, not all, or an enormous 

amount of animals, get ill before slaughtering. 

But that´s still at the breaking point when it comes to animal welfare then? 

Yes, there has been talk of that one can get a mortality of 20-30, in the worst case 40% via coccidiosis, if 

one suffers a real outbreak, but I haven´t heard that someone has in modern times and that may very well 

happen in the organic production, but in some way the organic seem to manage this quite well, and it´s a 

little surprising indeed. That's essentially my basic idea, that they can handle it so well they have so far 

Those that I have talked to so far in this study, they´ve, been very clear uh, with having uh, one of them 

mentioned 1/3 of the stocking density to the really large-scale use. 

Mhm. Mm. 

And they meant that it was a very large part of how their results were. 

Well, what do you mean then? 1/3 of... 

That they used said this person, only 1/3 of as many broilers per surface areas as the really large-scale did. 

Yes, yes, that they do, sure they do, but uh, uh... I uh, I don't think it´s, uh, whole, uh, the whole solution 

to the problem to reduce that, but they still have them outdoors in, well, one doesn´t clean between the 

grow outs and, yeah, there is a lot else one doesn´t manage in the yards, so to speak, like that. That it, uh, 

yeah, no, the crowding of birds is, uh, uh, it´s the thing I think got uh, got less importance via a better 

environment in the stable; drier and better ventilation. So, that, I, I think, I don´t find it crowded for the 

broilers so that, uh, that the feces is a problem, since it´s the last 3, 4 days that´s, and, and that´s that, and 

that´s when one could get an outbreak of coccidiosis in such cases but, no, well, it´s not as easy as just 

reduce the crowding and thereby solve the problem of coccidiosis. I can't imagine that. 

Okay, so it´s, you meant that, some who get outbreaks have got it because they failed to clean between 

grow outs? 

Yeah... uh, that, in combination with a damp bedding and uh, uh, hot, humid air uh, that, that´s not good 

but, but... one can uphold a really good environment in the stable, uh, and when I talked to a colleague in 

the industry today they have amazingly nice air in the stables now with modern technology and great 

ventilation... it, it's like day and night, compared to before, say 20 years ago. So that, it, uh, I think it 

would be worth, to try it, owed to the quality of production today to operate with considerably less 

coccidiostats, possibly skipping it completely since, uh, if organic producers manage it, then others should 

too. That´s my opinion. I don´t know if there are any experiences from Norway because I have heard, that 

there it seems as the coccidiostats are on the way out, if not already. 

I talked to a researcher this week from SLU and he said they disappeared two years ago. 
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Yes they probably did in combination with a billion-dollar campaign there so it´s, uh, they must have 

some experience of it too (indistinct). 

Absolutely. But question number four. 

Mm. 

Do you think it would be easier for you that use coccidiostats if you could use hops through these so 

called shuttle programs; that you rotate different coccidiostats with hops, that you partly reduce, the, the 

selection pressure from coccidiostats, by replacing some with hops? 

Yeah right. It could certainly be an option if offered. Uh, resistance is... a... disaster. 

Okay, interesting, so then, are we set to go to the next topic? 

Yeah, let´s. 

Then we get into that particular discussion which indicates resistance to varying degrees. Have you seen 

an indicator in your production that supports such results; that diseases associated with bacteria have 

become more difficult to dispose of? 

Uh... hmm I don't know if I have any good answer to that question, but that... uh, it feels a bit like that, 

that, and that don´t just concerns the broiler industry but the animal production per se today that, uh, one, 

to some extent one over emphasize the effects of some drugs and, and, uh, uh, one, uh, uh, if that´s owed 

to resistance or something else that´s, uh, but it´s not unlikely that the substances no longer have the effect 

as when they were first launched some years ago. So that, m, m, my basic philosophy, it is that, often one 

uses substances too late and, on, the wrong way so that then one can just as well leave it. I don´t know, uh, 

it´s said that antibiotics are managed few (indistinct) every year in Sweden, but in which situations it´s put 

to use I wonder and if it then has any effect, I can´t tell either, but veterinaries are veterinaries and their 

professions concerns treatment. Well a long answer to such a question perhaps… 

Yeah, I uh, got a lot of disturbance there, if you could summarize the answer, I didn't hear that well. 

No well, in such a case, that I thought there might be some over emphasize about drugs in general and 

antibiotics in particular, uh, in the case of animals and animal welfare and how much lower it´s in broiler, 

that, I don't know, but it happens that one also treat there... even if I haven´t. 

Ah sure. But I thank you for your honest answers. Then for the next question I would have to present 

some of the research I build, this data on. 

Mm. 

And I build this work a lot concerning Norway and to some extent Sweden. And, one observes an 

increased resilience, or resistance, if you like, for both Coccidia and bacteria for many of the coccidiostats 

used. Uh, and what concerns Norway, I read an article that puzzled the researchers, because they couldn´t 

see that the coccidiostats that were used at that time, this was 2013, that they would render the selection 

pressure, that, resistance of these specific the bacteria one observed. It was simply from the wrong 

coccidiostats. They began to suspect that the resistance came from abroad... with the trade of parent birds. 

Uh for example I read a few articles from Sweden, one, the latest from 2015, where one observes a clearer 

pattern that the coccidiostats, narasin for example, have a more direct effect for what is observed from 

Swedish stables. And, that, uh, I wonder; you as a producer, do you think it is reliable to take samples 

from the animals and then go into a lab environment and look at how resistance has arisen, outside the 

natural environment, that, that, would there maybe be other things in the stables that have influenced how 

bacteria behave, that there may be more pathogens involved, and is there something from your experience 

that can give you some kind of opinion about how genuine this research is? 

Yeah, yes, no, but, uh, one trust the research I guess, but, if, if it is completely reliable, that´s impossible 

to say, but, uh, uh, if to make a simple answer then one might as well put I, I'm skeptical about the 

research in this area, I think. So that, that, it probably requires more to map, sorting out these problems, I 
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think. 

Okay, so ... what do you base your view on, your, possibly different, opinion then? 

Mostly that I just, I think it would have, had the research, uh, mapped then uh, the situation in this area 

then it would had gained us producers, since you´ve read some articles, so maybe something is coming, 

but I don't perceive it as one has reached far in this topic, that´s what, then it would have been better 

recognized among producers. 

Do you think that incorporation of producers had improved the benefit of this, this particular research? 

Yeah, to have some kind of... production-oriented research, that, I think it would have been desirable, and 

to include the production in a more comprehensive way, that I am sure of. 

Okay, so, can we move on to the last question in this topic? 

Sure, yeah. 

Would you say that the focus of research where money invested in society is simply the best way to move 

the development forward in this topic? Is it perhaps other, uh, measures one ought to encourage in society 

or the industry than to search for alternatives of today's coccidiostats? 

Both and, uh, in the short term it´s good to find alternatives, but in the long run one wonders (indistinct) 

found another way, that, that is my answer then. 

Absolutely. So then we have a topic left. 

Yeah… 

And that is the food system perspective then. And these questions will orient very much around how one 

as a producer view ones opportunities to manage this issue with coccidiostats, based on what other actors 

in societies are prepared to invest. Uh, and the, first question, is that, to what extent do you think that 

tailored, support from other actors in the food system, would increase the likelihood of successfully using 

alternatives to ionophorous coccidiostats in production? 

Yeah, uh, sure, that, uh, of course demands from there would, would definitely speed it up so to speak, I 

think. 

When you say demands, do you think of carrot or whip? 

Uh, ah, spontaneously, the whip always feels like that which (indistinct) threatens with, and the carrot is 

courteous, but, but, but I understand that in Norway it was the whip that stopped the coccidiostats, so that, 

uh, yeah, so, I'm probably into that same measure there, that there would probably take some whipping at 

the production to make something happen. 

Can you imagine something that actors such as government agencies, trade associations, consumers, uh, 

would need to do to help such a process? 

Yeah, well, then I would say the willingness to purchase in that sense, that, uh, if the confidence in the 

product increases, then perhaps the consumption of Swedish broiler can increase, so that, that´s then what 

makes that, the willingness to invest is... great among these actors and then it´s necessary to be able to sell 

more Swedish broiler and then it has to, the uh, which, well there is some difference to imported broiler, 

that, it, we have to lie one step ahead. 

So, would you to say that consumers, can, make a difference in the environment they interact with food 

in? 

Yes, consumers and, and purchasers in, uh, the retail, that, there, there really are forces that can make a 

difference, there really is. 
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Which of those actors do you think is the one who can make the most difference, trade and wholesalers, or 

consumers? 

Uh, I think it must start with the trade to start awareness, and, and choose, and then, uh, if there is Swedish 

broiler in the stores and above all in catering and such, so, then, then, then consumers will  buy it, so that, 

yeah, the big decision, it´s at the wholesale level surely. 

Okay, then I thank you for the answer. 

Mm. 

So question number two… 

Yeah. 

If one forget about the big perspective now for a while and look to the producer, do you think that a 

stronger position in society, in terms of authority, towards contributing to laws, and rules, could... 

facilitate as a producer to take their company in such a direction we are talking about right now? 

Well... hard to say but, one do wish it was so, but, I´m not entirely convinced, I can say that well. Uh, I, 

uh, yeah, the little producer, is, is, is, uh, a victim so to speak out in the great ocean, so that, yes, yeah it's 

not easy to, to do anything in that sense I think… that's courteously, but it's not easy. 

Okay, absolutely. So the next last question, ha… have you experienced a pressure from others, in society 

to stop using coccidiostats? 

If to be really honest, I can say that I am really surprised that I haven´t experienced that pressure. 

Okay. Yes a concise, fast response. 

Right. 

So the last question. What are the main factors of societal structure that have encouraged today's situation 

of using coccidiostats in different levels of intensive production? 

Yes, uh, well, it would be a, uh, combination of experience and science, which is based quite far in, back, 

so that there has not been much innovation in the field, that would be my opinion. 

So if you look back at that time, when the substances were brought into production, what was it that 

encouraged the use of coccidiostats among producers? 

Yeah, uh, well, it was also international winds so to speak, I think it wasn‘t just uh, Swedish, ehm 

experiences, but the broiler industry was quite new in Sweden and, and, and, one looked abroad and 

decided well on good grounds, or more or less good grounds, to after all operate with coccidiostats and it 

was probably right in that time though, but that was a few years ago... 

And those arguments then for started with this, what was it abroad that they had to gain in societies, that 

the producers use coccidiostats then? 

Yes, uh, sure, uh, it´s both an economic and an animal health issue, that the animals don´t get sick and in 

the worst case die, but, it, uh, it´s, if it became necessary to use coccidiostats, then it should, be used, but 

as we have mentioned earlier, it wouldn´t be totally wrong in current situation to revise the management. 

Uh, what year uh was it introduced, have you caught that? I'm a little urbane in the subject. 

I know, simply, that antibiotics as such came into agriculture during the 1940s... 

...Quite... 

...But then concerning different animal species... I´ve to say that it was a very good question and I feel 

very ignorant here who had not thought about it. 
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No, I just thought, you, you sounded a bit as you knew it, but it's possible that it's been around since the 

beginning, but I'm not sure it existed in the early 80's but it´s, possible. Maybe it did. But, but you can find 

out. 

Yes I better should... uh, one always learn something new. 

Yes, yeah... 

So, those were the questions I had. 

K. 

Is there something of importance you should mention before we end this? 

No, that would be, uh, yeah, I as a person is open to, for changes and tries to see, with, scour for tools to 

change things that has become somewhat of a down spiral and, and that, uh, goes to all my production 

branches and there are a lot, which is, built on what I´ve answered so to speak. 

Absolutely. Yes, yes, but that´s obvious. Then I thank you so much for your time. I will return this as soon 

as I got this on paper. 

Sure. 
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2.5. Interview with producer 5 
There, now it should work anyway. 

Yeah. 

So, the topics I was going to ask questions about... 

Mm. 

It´s firstly animal welfare, and then it is your own company's, even though the sons then, as I understand, 

are very active, I hope that you can answer how, how, how strong you are innovatively, based mainly on 

economic parameters. The third topic is about a couple, three questions about what you think about the 

research that has been conducted, concluding, well, a significant level of resistance from coccidiostats. 

The fourth topic will concern the food system... how different actors can best reach a change, so to speak. 

Mm, mm. 

So if I´m to ask the first question... 

Yes.  

So, I wonder, is it difficult for you to manage current pathogen pressure in production? 

Uh, repeat the question, I didn't really hear. 

Is it difficult for you, right now, to manage the pathogen pressure in your production? 

No it isn´t. I think that it works. 

Ah, okay. 

Question number two... could Necrotic enteritis, the disease, be managed without ionophorous 

coccidiostats? 

Yes, seems like it... 

Okay. Uh… very good, glad to hear it. Do you´ve any idea whether it would work for a really big 

producer? 

No, I (indistinct) have a, well... both yes and no. I think it has a somewhat to do with the size whether, on, 

the pathogen management so to say so and the stocking density. 

Yes, okay, that was a very expected, very expected response, but I still wanted to ask. 

Yes... 

Question number three, and then I would have need to present some of the research with hops. 

Mm. 

I have based this thesis on four articles. The first article tested how well hops compared to penicillin 

functioned as growth enhancer. The second article, it tried to find out how well hops reduced Necrotic 

enteritis. The third article looks at how the gut flora changes by hops. The fourth and final article that I´ve 

read looks at how well hops function against coccidiosis, directly, compared to zinc basitracine, eh, and 

these range from 2006-2015. 

Ok. 

For every article that has been produced, which the subsequent refers to, researchers for each article have 

constantly increased their confidence in hops. They have seen that hops provide significant enhance of 



93 
 

growth, especially. 

Ok. 

The final article concludes that it should be considered an alternative to other growth enhancing 

substances. What concerns the activity against pathogens; hops have proven significant against both 

Coccidia and C. perfr. But it can´t be compared with ionophorous coccidiostats. 

 K... 

So one has seen that, uh, the amount and frequency in the intestines of C. perfr. and Coccidia ssp. 

decreased. 

Aha. 

So with that said, what value do you put in these results concerning whether you would dare to test it in 

your production? 

Well, it´s yeah difficult to answer in itself though, but since we have an organic (multiple words 

indistinct) organic is so to speak, it is a prerequisite if being allowed to use the substance. (Multiple words 

indistinct) furthermore we are today able to cope without coccidiostats so that we are (multiply words 

indistinct) in that case. One can put it in that way. (Whole meaning indistinct). 

Okay. I really hope that the recorded quality will be better than how it sounds through the speaker. 

Yes, okay. Let´s hope so. 

So can we move on to the last question in this topic? 

(Indistinct answer). 

To what extent do you think birds would suffer within different levels of intensive production, if one 

phased out the ionophorous coccidiostats? 

Well, that´s really hard to answer, because we have a production today without coccidiostats and uh... 

very low mortality in any case, one can say. There is, uh ... it has some impact, the low crowding we have, 

also we have previously had uh... regular meat broilers and operated a couple of grow outs without 

coccidiostats as well to test and the result maybe hasn´t been that positive... it felt like the infection 

pressure was considerably higher then; with a higher crowding. And so presently there´s no problem. But 

(indistinct) conventional (indistinct) there one is probably somewhat more hesitant I think. 

Yeah, it was interesting to hear. 

Yes, precisely... 

…Uh, sorry were you about to say something... so please, do so. 

No, it (indistinct) is difficult to say but (indistinct) even without coccidiostats (indistinct) many years ago 

and there may be other preconditions or other (indistinct) it´s well, just then at the time it felt a little more 

difficult I still think, compared to today with the organic broiler. 

Okay, one of the other producers I talked to, that producer was very convinced that coccidiostats 

themselves weren´t as important as they as been regarded, but that it´s this better environment from 

ventilation especially the last ten years that has halted the disease to develop. Do you agree with that for a 

big producer? 

Yes of course it´s of certain significance, although I might think that the crowding has, uh... quite great 

significance also for the negative, the infection pressure increases when there is more, more animals on a 

small surface and more feces so to speak which infect the animals if one compares with the organic, then... 

it is a little different in management but we change, we move the animals when, exactly at 21 days to a 
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new stable, recently cleaned stable. So we think that we break the cycle then, eh, also with the infection 

pressure.  

Interesting to hear. So, is it okay for you to go into the next topic? 

Yes. 

And that´s about your ability to use your innovation capacity. 

Mm. 

Uh, of the reasons not to choose coccidiostats, which was the main reason? 

Yeah, partly it´s demanded of our production that it should be feed without coccidiostats and that, we have 

Bosarp-broilers today and those it´s not allowed to use the coccidiostats with (indistinct) since it´s organic 

then. And we have, kind of understood that it works quite well in that production model and (indistinct) 

consumer, some consumers can be said to be regarded as not wanting broiler that has got coccidiostats. 

And they compare it a little with ordinary antibiotics, so to say. 

Okay, a very concrete and very good answer. 

Mm. 

Question number two, have, uh, do you remember ideas that were valuable to you for how you wanted to 

advance your production in any dimension that was possible based on prevailing circumstances? 

Yeah, uh, I don't know what to answer on that one really, it´s, well, we think we might have a rather nice 

production in today´s situation, uh, it works pretty well and it's not that (indistinct), yeah, uh, it appeals to 

us the model we are conducting actually. 

Okay. Yeah I like to hear it. Then it means that you have experienced that what you have wanted to do; it 

has been financially possible anyhow?  

Yes, one can say that. 

Okay, very nice to hear. 

Mm.  

Mmm, question number three, to what extent do you think that preemptive management of production can 

compensate for a removal of ionophorous coccidiostats from different intensive production levels and 

with that, what value would you give the research with hops in such a process? 

Yeah, you that´s hard... really impossible to answer, that´s, it´s something one has to try on a smaller scale 

so to speak and compare so to speak. That one has to view practically; how it works before one goes to a 

greater extent so to speak. It, but that which you have presented, there are surely some positive benefits, 

with apparently and that, that´s something one want to make advantage of... if there are opportunities. 

Okay. Sorry, I didn't hear what you said, did you use the word nests? 

Uh, no, what do you mean? 

No, I thought, I heard the word, that depending on if it works, one need to keep an eye out for how the 

birds nest, I thought... 

...Yeah, no, but uh, I don't know what I said really, uh, for it´s something one need to investigate on a 

smaller scale so to speak, before embarking on to anything bigger. (Some words indistinct) I don't 

remember what I said before. (Some indistinct words) but I did not say nests. 

Okay, but I thank you for the answer anyway. 



95 
 

Yeah, okay. 

So, the last question in this topic... 

Mm. 

Do you think that producers that use coccidiostats, uh, think it would have been easier to work with hops 

if they had been able to use these so-called shuttle programs or such? That they rotate coccidiostats with 

hops periodically? 

Mm. It may be so, it's really hard to say, but I think that, if one, well, so, coccidiostats exists, that Coccidia 

are present in the stable, the risk is that one simply increases the infection pressure if you operate a long 

period without coccidiostats. And then maybe one can alternate. That may be, but it's just theories that I 

don't really know much about.  

Okay, I thought it was a very interesting answer anyway. 

Mm. 

So I thank you for all the information I can get really. 

Yeah sure. 

Are you prepared to enter the next topic? 

Yes, let´s try. 

Then I would have to present briefly again about the data, pres, I focus my thesis around. 

Mm. 

I used relatively much research from Norway and also Sweden... when it comes to the question of whether 

coccidiostats contribute to bacterial resistance. And in Norway one have done such research that one have 

taken samples from animals, of bacteria and then one have traced where their properties come from... and 

observed that there has been an increased resistance against several uh, coccidiostats. However, an article 

I read, the researchers were puzzled because they couldn‘t see that the coccidiostats used domestically 

could cause the specific resistance of some bacteria, so they suspected that resistance could originate from 

abroad... via trading of parent birds and other associated actors to the production. In Sweden... the articles 

I have read have inferred a more direct effect from narasin above all... and one have registered, uh, 

elevated levels of tolerance in indicator bacteria observed to get an idea of how the flora in the stable 

environment is changing. My question to you, it´s, what confidence do you have in, to operate in a lab and 

not in the stable environment? 

Well, a difficult question for me... one can put it, I... know that one exchange coccidiostats sometime, not 

that often, one, in the feed also just to counteract resistance. One has, has been disconnected from that 

with the coccidiostats for a number of years so I don´t have insight at the situation there really, (indistinct) 

but I know that one have exchanged a few times for that reason, but otherwise I have no opinion of... the 

question. 

Ah, okay, it's totally all right. Some... this question is probably the most difficult indeed. 

Yes..! Precisely... 

Have you ever seen an indicator now, or in the past, that uh, supports the results of this research that some 

pathogens have become more prone against to dispose of when you used coccidiostats, uh in the past? 

No... I can't verify that. Uh, it probably has a lot (indistinct) with hygiene and cleaning etc between grow 

outs I think. 

Okay, but it was good to hear anyway. 
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Mm. 

So, the last question in this topic, uh, do you think as a producer that uh money invested in research uh to 

find new antimicrobials is uh, the most important thing that should be done in this issue of resistance - are 

there other things one should look at that can contribute to another kind of response from the bacteria else 

than production wise? 

Yes, that... I don´t know what to answer there really but it´s... I then I think it´s positive to get rid of the 

coccidiostats as such so to speak, even in the conventional backbone so to speak and one, it should be 

possible to find a way for it... one might think. 

Okay, so what you´re really saying is that you would appreciate such particular research like this... one 

search for completely different forms of substances in production from the start, like hops in this case? 

Yes, I think it has its value because there is a small risk in this with, with coccidiostats, after all it´s a form 

of antibiotics but, uh, is discarded by the fact that it´s so short-lived if you like, (indistinct) so... it´s… 

everyone does not buy that... that part that is, which is why we have organic broiler so to speak, so, since 

those who don´t agree buy organic (indistinct) organically produced. 

Okay... one of the others I talked to, that producer said: feed… 

...oh? 

... Uh... the producer meant uh, that it may well be the unbalanced feed that makes the situation worse than 

it needs to be. Is that something you would agree with? 

Yeah those are difficult issues too, it´s, uh, in the conventional production it´s the more powerful feed and 

the animals are forced harder and they are also breeding-wise built to grow faster so to speak and they are 

driven to their very limit today so of course they are more sensitive to the pathogen pressure also in this 

way. There is no doubt about that, from the Coccidia per se. 

It was a very interesting fact I got there. 

Okay. 

So, are you prepared to enter the last topic? 

Yes. 

Then I wonder, to what extent do you think tailored support from other actors in the food system, such as 

authorities, politicians, wholesalers, consumers and so on, could increase the likelihood of being able to 

switch to alternatives to synthetic coccidiostats as a producer? 

Yeah... uh, that´s, it's a sensitive issue really because today you don't really know where we stand so to 

say if we don't use coccidiostats, uh, that´s, that´s… I think that it´s a big step to take if one uh... it may 

enforce itself, that, since, well, it´s… how to put it... uh, more publicly (indistinct) with coccidiostats so 

that say, that´s been used, it may become, so that the producers and production lines are forced to 

change… or remove coccidiostats ... and that´s, can be a big problem, I think for the whole production so 

to speak. It is a matter of moving cautiously... forward, so to speak, but I don´t know, maybe that´s being 

conducted, done too little research in that issue today, there might would be more... So a certain impact is 

probably positive... but with great caution. 

Okay, it was interesting that you mentioned it, uh, because a producer I talked to before... mentioned that 

it probably was uh, the whip that would be required to create change. 

Mm... 

It was not the answer I had expected to be the chosen one. What do you have for arguments specifically 

against such an opinion? 
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Yeah that´s, it´s, that... the market for broilers as such is very sensitive, uh, it only needs a bit of criticism 

somewhere which can influence the whole production so to speak. There is this (indistinct) with uh, 

Campylobacter for example, that affects the production... quite badly relatively quickly, uh, it can break 

down a whole supply chain... it's uh kind of expensive so to say before one recovers... that has passed and 

today and, the production is running again but, there has been some downs here for, a time... owed to this 

with Campylobacter for example... uh, that's what I think all producers are afraid of, so to speak, that there 

will be those... downs so to speak in demand. Unfortunately! 

Okay... you fear consumers going to get a taste for imported chicken? 

Well, that I´m not so afraid of that, because we in Sweden produce perhaps the cleanest, best broiler in the 

world, one can put it, if one compare, but there´s not, it´s doesn´t take much for it to fail anyhow. 

Unfortunately! But it´s (indistinct) in the 80s that the antibiotic disappeared from the broiler, it still occurs 

in many countries, as growth promoters that is. 

You mean coccidiostats then? 

Yeah, no, one, hmm, works preemptively with antibiotics for growth enhancement simply. The 

coccidiostat, uh, Coccidia it´s active against as well, but one got a better growth also from the broiler. 

Ah okay, now I'm with... you talked about the actual use of the substance? 

Yes. Precisely. 

Uh, yes, yes, I understand that is problematic... no doubt. 

Yes. 

So if we leave the big perspective on the food system for a second... 

...Mm... 

... And then I ask, would it be easier as a producer to manage such an issue if one had a stronger position 

in society... more like your representatives, like Swedish Poultry, in getting a mandate in Swedish 

legislation for example? 

Yes, I think so. But that´s, is, can probably be an advantage, being able to influence a little more, I think. 

Yeah, uh... okay... for this specific purpose of finding alternatives to coccidiostats then? 

Yes absolutely. 

So, the second-last question... 

Mm. 

Have you ever during the time of your production, regardless of the kind, been involved with customers 

who, or others, actors in the food system, who have wanted you to end up with coccidiostats, or have been 

worried? 

We have managed an own shop for 26 years that has sold broiler and turkey and we have had quite a lot of 

contact with customers if one puts it that way and a few of the customers asks for such broiler that is 

without coccidiostats, but it... is not so central today, but it's a question of knowledge I think. That, most 

people know nothing about… this. So... 

Okay, yeah, uh, thank you for the information. 

Mm. 

So what factors do you think have encouraged the current situation in the food system when producers 



98 
 

feel forced to use coccidiostats in their production? 

Yeah, I have, one can say that, in the conventional production it´s mandatory, there is no one who 

questions it in (indistinct) it´s a sensitive obligation. And for feed manufacturers and so, it is fully natural 

that it must be so… uh... 

... Sorry, I almost missed the whole sentence. 

Other: No, but uh… I think it´s, it´s like an obligation for all feed manufacturers and producers that there, 

there should be, it should be included. 

Erik: And what is their argument? 

Other: Well it´s, it´s, a normal, a lower mortality simply. 

Erik: Okay, so it's animal welfare one raises? 

Other: Oh, I think one can say that. 

Erik: Okay then, that were the questions I was interested in asking. 

Other: Okay, well. 

Erik: Is there anything you think is important that I should know after this interview? 

Other: No, not something I think of now anyway. I hope you are satisfied with the answers you have 

received, otherwise you can call again. 

Erik: Yes, sure uh, I really hope the quality works to translate from anyway. 

Other: Yes, okay. 

Erik: Yes it was very interesting data I got, so I hope that it works. 

Other: Yes, I think so. 

Erik: So my plan right now is to write this down on paper and send it back to you. 

Other: Yeah, okay. 

Erik: So that when I sit there with a frequency that is not great perhaps one can see that what you said was 

what I wrote. 

Erik: Yeah precisely. 
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2.6. Interview with producer 6 
There... now it should be, now, now it should work. 

K. 

The topics I need to ask you about to answer my questions... 

M. 

It is animal welfare; it is your company's ability to work with innovation... especially based on economic 

parameters; there are a few issues about the research that point to bacterial resistance from coccidiostats; 

and then the last topic is the food system perspective, which will deal with how it´s to produce in society 

in perspective to interests of other actors. 

Mm. 

So the first question then... 

K. 

Do you think it is difficult to manage the current pathogen pressure in your production? 

Overall or is it coccidiosis you mean or..? 

Yes, exactly, sorry, yes eh, coccidiosis yes. 

Yeah, no, it's no... no problem I... 

Yes it was uplifting to hear. 

M... 

So the second question, do you think Necrotic enteritis, the disease, can it be managed without 

ionophorous coccidiostats? 

Well, I have no own opinion about that. Unfortunately. I haven't tried, but I've only heard that, in Norway 

they perhaps are trying not to operate, that not all grow outs get... coccidiostats, so one operates without it 

occasionally... but that´s nothing I'm sure about so it´s... 

So if I understood correctly, you manage without coccidiostats, since you don´t use any? 

Yes, yes it´s... it´s always coccidiostats added. 

Yeah, okay. So then I know, then I have to thank you for your honest answer anyway. Ehm, question 

number three; then I would want to present a little about the research on hops. 

Mm. 

I build the thesis on four articles... which is what I´ve found. And three of them are from the United 

States, one is from South America. They, these researchers, are partly the same in a couple of the articles, 

they have tried to find out how birds respond to both infection of Coccidia, and C. perfr. and compare this 

against different levels of concentrates of hops...  Uh, their articles are a little different, slightly nuanced 

compared to each other. One of them looks specifically at Necrotic enteritis, another is looking at 

infection of, uh, uh, sorry... Coccidia, the third didn´t include infection at all, but they are just looking at if 

growth is increased by hops and the fourth is an overarching last article based on the previous three. These 

spans from 2006 to 2015. So it's not so many research grants, but it passes a few years before next one so 

to speak. For each article, these, re, the researchers have seen that it´s basically the same each time, that 

the birds feel significantly better with the addition of hops or synthetic penicillin... and the conclusion in 

the last article was an increase of the probability that hops can actually be used as least as a growth 
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promoter. 

Is it always together with (indistinct) and penicillin? 

Sorry, what did you say? 

Was it always used with penicillin? 

No, that... in a couple of the articles they looked at penicillin, or hops, so they compared them... 

Mm. 

One of the examples was beta azel... what was it, beta... what is it called ... (looking in the papers) it´s 

called as much as zinc bacitracine... it is a form of antimicrobial that is... synthetic, a form of 

antimicrobials one can say then. There for example, hops had the same effect as the synthetic substance. 

They complemented each other somewhat, that hops were better on some things while z. basitracin often 

had higher efficiency of course... but hops managed things that the synthetic did not… and one of the 

articles writes about it would be interesting also to look at how hops actually contributes, together with 

antibiotics, to increase the spectrum of bact, bacteria that the synthetic agent works against. So that there 

are a lot of uncertainties in the exact so to say effect of hops... but what one have seen is simply that hops 

have effect, it reduces the presence of the pathogen when looking at the guts, the intestines then, of which 

the pathogens were more frequently with higher concentrations, in one of the articles. 

(Indistinct question)... influence. 

Yes, so... have, do you´ve any more questions before next question? 

What substance is there in hops that..? 

It is difficult for all results since one have used whole-milled cones... uh, the hops contain a massive 

amount of antimicrobials but above all, one have isolated b-acids, uh, they are a bit more effective than 

the alpha acids usually used for alcoholic beverages, so that it is mainly one, what were they called, one of 

the b-acids... I can come back to that if you want. 

Yeah, well, I don't know if that interests me very much but... 

Yes, hops have been used for many different arenas and one still haven´t not worked through even close to 

all substances. 

K. 

Uh, but my question is that, for you as a producer, what confidence do you put into the results that have 

been achieved concerning whether you would feel it worth, uh, testing in production? 

Uh... I don't even know if I´m allowed to, uh... try such a thing, without the slaughterhouses´ permission. 

But, uh, I would in that case go via Kronfågels´ veterinarian, and that he, he looks into it. 

Okay, absolutely. So if I interpret it correctly, you would be open for discussion? 

Yeah if there would had been evidence that it could work, (indistinct) try... but I am too poorly read into 

this, so it must be a veterinarian who makes a ruling, (indistinct) worth risking something. 

Do you think this type of research had benefited from including producers better? 

Yes for us it would have been very, very good if we could get away from coccidiostats of course 

(indistinct). It would have been nice if we could manage in some other way. 

Yeah so, the reason I ask is that, uh, some research indicates that such undertakings in green enterprises 

have been very dependent on the level of inclusion of producers... 
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Mm... 

...And that has been observed for several arenas, uh within green enterprises in different parts of the 

world; so that, I thought that by asking the question and see if you could in some way simply recognize it. 

(Multiple words indistinct) there´s no one who can force one to try such things but (multiple words 

indistinct) but I don´t really have that knowledge in medicine, medicinal knowledge. So you must 

(indistinct) someone else, a veterinarian in this case who knows poultry, which I can too of course, but... 

Yes, it is completely understandable. 

There´s just so quite much money involved... 

Yes, oh yeah. We come to that topic later, so it's pretty interesting that you mentioned it already now. 

Mm. 

Eh, so can we move on to the next question in that subject? 

Yes. 

That is, to what extent can you imagine that birds would suffer by withdrawing ionophorous coccidiostats 

within different levels of intensive production then? 

(A great part of the sentence indistinct) there´re quite... there might be great damage. 

Sorry what did you say, quite big? 

There might big damage if one just stops using it! 

Yeah ... that wasn't a completely unexpected answer of course. 

But I can't really say what happens either, but it´s, Norway tries some different... as of now, (indistinct) 

coccidiostats (indistinct). 

Ah, right. So, do you feel ready to move to the next topic? 

Yes. 

Then we´re entering what opportunities you have as a producer to work with alternative solutions. 

Mm. 

Uh, what I wonder firstly, is that, uh of all the reason relevant for you, uh, what would be the most 

influential for trying alternatives to current synthetic substances? 

Yeah, the biggest reason, the reason would be that there is no advantage in using anything synthetic if 

there´s something else that works just as good... which is natural of course. 

Yeah sure, yes, but okay... 

...than to use coccidiostats. That´s not so difficult... to argue for. It's just something necessary as of now. 

Mm, okay. Uh, so if we move on to question number two... 

Mm. 

It´s that, can you remember ideas that were valuable to you in how you wanted to bring your production 

forward, any dimension, any, which has been possible based on surrounding situations such as 

economics? 
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Changes then? 

Yeah, uh, and, where you´ve felt you´ve had an idea, that you´d really want to do this for various reasons 

and which worked economically and socially and for other reasons. 

(Indistinct)... 

What I try to get to somewhat, is how you view your situation, that... 

...If we are, if we are very much controlled by slaughterhouses and so? 

For example, yes, but not least of the economy per se. 

Yeah of course the economy governs very much because there are quite large investments one makes 

when building a house from start... for broilers, then one´s pretty pinned, it has to work out. 

So, do you feel that you have something to gain by propelling certain topics in your production that lay 

outside for example the interests of slaughterhouses? 

We are pretty much in agreement, it´s not as if it´s much of a battle, it´s mostly the price we discuss, if 

having a disagreement - the slaughterhouse and the producer... (indistinct) requirement from the 

slaughterhouse to manage the quality but that´s just natural. 

Mm, okay... then... 

...What we are currently working towards as we speak so to say would be to (indistinct, reducing mortality 

as much as possible?), coping with... keeping hygiene as good as possible. 

Absolutely, so... if, if we were to uh, move to the next question... 

Mm. 

That is, to what extent would you as a producer imagine that you can push the system preventively, even 

more than of today in hope to operate without ionophorous coccidiostats? And uh, what I wonder about in 

relation to that is if you see a, potential of that which has been reported about hops for such a process? 

Yes sure, there are possibilities to work with if it turns out, if it´s possible to show that it works, of course 

since, I don´t think anyone is against... but it´s maybe that it´s too few trials in Sweden in (indistinct, the 

topic) of what I know anyhow. That which make a lot of difference is that we use no antibiotics in 

Sweden, it is so to say, there are hardly any countries almost... Norway is fairly good but ... it really differs 

in production for which for what problems one might get, compared to whether it´s (indistinct) investigate 

(indistinct) South America or the United States, where one use the antibiotics all the time in the 

production. 

Ah, so yeah, I take it if I understand correctly that you make a clear distinction between antibiotics and 

coccidiostats then? 

Yeah from how I kind of understand it, it´s not as if coccidiostats are used for human medicine, so this 

resistance problem is not the same. 

Well okay, no but just so I understand how, how you look at it, that's what matters to me. 

(Indistinct) it´s antibiotics that too though... but (indistinct), as I`ve been told it doesn‘t constitute the 

problem really of the resistance it seems like. 

Mm, okay, yes it's interesting that you get into that topic because it will return, well, in a moment simply. 

Mm. 

Uh, so, uh, do you think that, the last question in this topic then, that it could feel easier to manage this 
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issue of coccidiostats and alternatives if it were possible to do it through these, as I understand, these so-

called shuttle programs, that you rotate uh, different, uh, substances then - coccidiostats during 

production, or between different grow outs and that one or more of the substances could be replaced with 

alternatives, such as hops then? 

Yeah that would not be out of the question, shouldn´t be but I can´t answer that, but it´s, well, it´s an 

advantage if it could work. 

Yeah, no worries, no problems, it´s difficult questions and... I get a lot by your answers regardless of 

whether you feel they are valuable to me or not. It´s the feeling I´m searching for; how it feels to be a 

producer in a, in a larger world where one cannot dictate all the parameters. 

Mm. 

Uh, if it feels all right for you we proceed into the topic of resistance... 

K. 

And… then I would have to swiftly present the data I use in that field too... in my thesis. 

Yes. 

Much comes from Norway, yeah without any hesitation... 

Mm. 

I also have a couple of articles from to a large extent partly the same researchers, here from Sweden, SLU 

also. 

Yeah. 

What concerns Norway, one has observed from studying indicator bacteria used to map the situation with 

resistance, that one have measured increased resistance, uh, against several, uh, coccidiostats of which 

narasin was a recurring name of course. Uh as, as I understand when I talked to a researcher here at SLU a 

few weeks ago, he meant that Norway withdrew coccidiostats completely about two years ago... uh, which 

was partly due simply to these findings from the research then combined with the general social reaction 

to it simply, according to sources I read from Norway. 

Yes it was an intense media debate I recall. 

Yeah precisely, there are several of those I have interviewed who have referred especially to those 

debates. Uh, and one of the articles I read though, researchers in Norway inferred well, they were baffled, 

because they saw an elevated level of resilience... but they didn´t found the pattern for the specific 

subjects used in Norway, so in their study they asked: can it be through the trade then, that the resistance 

comes in from outside... with parent birds and such? And they saw a clear, a clear pattern pointing towards 

that... anyway. So it was obvious to them they meant, that whatever one does in Norway, one is always 

part of a larger world. 

Mm. There was some similar problem in Sweden a few years ago also... with resistant bacteria. 

Yeah that´s surely so… and if we were to talk about Sweden, the two articles that I mainly base the data 

on, uh they´ve focused on production uh and uh seen a lot more, or much more... but in any case, a direct 

cause-effect model of increased resilience to the direct uh, substance used in production here. And narasin 

is raised, uh, relatively frequently. Uh so if to summarize then one sees an increased resistance. Uh, one 

isn´t exactly sure, however, uh, how it is with the cross-resistance between different substances that you 

mentioned: should one be afraid that it will enter human care then... there one haven´t observed any acute 

signs though. 

Mm. 
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And so my question is simply, have you seen any similar indicator in your production that some of the 

Cocc, the Coccidia species then in particular, have become more difficult to dispose of? 

We haven´t had such problems from what we´ve noticed. 

Sorry I didn´t catch that. 

Well, we haven't had any problems that we've noticed. 

No, but okay, it was good to hear. It was very good to hear actually. Uh, so, if we go to question two 

there... 

Mm. 

Can you agree that uh that research, that is, money submitted by society to find alternative antimicrobials 

uh, for, well, much of the discussion about this with the microbes, is the right way to go, to invest in 

simply... uh is there other pattern you see as a producer one need to pay attention to concerning how to 

manage problems and that which one should invest in? 

No, it´s research you must have, one has to take that way. 

Okay, so that you agree that one, one is acting correct by searching for alternatives then? 

(Totally indistinct answer). 

And the last question in this topic... 

Mm. 

Uh, if you should scrutinize these new findings starting to arrive in the research now, that even if the lab 

tests - that you take isolates from the stables and you´re screening uh, the properties of these microbes in 

the lab – from where they´ve got their abilities, can it really talk for... in contrast to perhaps a more 

complex world with more microbes that interact with each other so to speak, one really, uh, trust this type 

of research to cover the evolutionary perspective of resistance then? 

Oh, it wasn‘t my subject really. I can´t answer that. 

It´s fine. There are many questions that can be difficult without hesitation, but I hope there is some added 

value in asking them. But if the answer is that you don´t know it´s okay. Other people have said the same 

thing. Are you prepared to enter the last topic? 

Yes. 

Then we come to this how it is to be a producer and the tools you have to work with for different issues 

when examining the food system as a whole. Consumers, wholesalers, trade associations etc. 

Mm. 

Would you consider that tailored support from other actors in the system would increase the likelihood to 

introduce other alternatives to ionophorous coccidiostats in for example the most intensive production 

stables? 

One doesn‘t hold anything against that, if one can show that it works... I wouldn´t imagine otherwise. 

That´s, it´s possible. But it´s not advisable to try in the largest stables first. 

Okay, what another said for example, a very educated producer, uh, the person felt as such, uh... I thought 

anyway it felt like, uh, that, that, uh, that maybe it´s not always in the wholesalers' goal to work with these 

issues, they may prefer to sell and make quick money on the products simply... as number one. 

Well, wholesalers I don´t know what so ever, I don‘t think it´s... it would be the slaughterhouse and us 
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producers... that have an interest for it... I think. That one has to sell what the customer wants (indistinct). 

Yeah, precisely. But uh, if I understand you correctly... do you feel that the rest of society should have an 

interest in finding alternatives then or? 

I can´t tell, in Norway they´ve agreed to just that but it felt like it was, (indistinct) as a Swede I think it 

was very, very exaggerated those reactions in Norway but… 

Okay, yeah, but it's interesting to listen... 

...(indistinct) on this but I have a hard time having such an opinion. 

Mm, okay, so uh, uh, uh, go if we were to continue to the next question then... 

Mm. 

Uh, and then one leaves this big perspective for a second and one look to the producer again, uh, do you 

think it would be easier as a producer to work with such issues if it´s in their interest then of course, to 

find alternatives, uh, if one had a stronger position in society, more like that of say the trade organization... 

concerning rules and laws that are uh, voted for or against? 

Sure but at the same time we have a good trade organization in Swedish Poultry, so when it comes 

specifically to broilers, it works really good. We are (indistinct, lots of?) producers and we are not a huge 

organization either, but... it´s an organization that works in any case. 

Okay, then, then maybe I can interpret it as that, since some smaller producers don´t think it does, saying 

that it mostly support the larger producers, I might assume that you are one of those then maybe? 

Yeah, well, don´t know if you have interviewed anyone else, uh... 

No, I just think it´s very interesting that the more facts in my analysis trying to map the situation you live 

in as a producer, the easier I think it is to have something useful to present so to speak. 

Swedish poultry for example doesn´t represent organic broiler producers. 

Okay... 

That's the difference. If it´s some of those you´ve interviewed... otherwise, it´s almost, or most of the 

producers are about the same size. 

Oh, okay... yeah right. 

Otherwise, it´s the organic, then there´s some kind these, uh, Free Range it´s called within Kronfågel 

(indistinct) but there is another that, some other slaughterhouse that does something like that too that has 

Free Range... where birds are allowed to move outdoors but doesn´t get organic feed. 

Yeah... okay. Uh absolutely. Uh, it´s interesting to hear different answers without a doubt. One can sense a 

pattern and then one talk with uh, a producer who is perhaps deviant in an opinion, then one really has 

something to work with... when one look at how it might be differently perceived in the situation another 

is in then simply. 

But it´s (indistinct) in the Swedish Poultry's statutes I recall it states among else that owed to disease 

control they doesn´t receive broilers that have moved outdoors (talking simultaneously multiple times), 

yes outdoors, but thus out of contagiousness it´s a bit strange. 

I didn't really hear what you just said they didn't get... 

Uh, that, that organic producers and so, there the broilers can go out and outdoors in the perspective of 

risk of infection, Kron, or Swedish Poultry doesn´t represent them because... if everyone would have their 

outdoors it wouldn´t work in Sweden. There will be far too many diseases. 
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So that´s why you mean that the Swedish poultry don´t represent organic producers simply then? 

Yes, (indistinct). There´s, there exist an intrinsic system in Swedish poultry that has come to be once since 

it would minimize the infection pressure for the broilers, and the houses are built in special ways and so 

and then the whole thing fails... the regulations with the broilers outdoors. 

Okay, right, interesting. 

Salmonella and New Castle disease and such can´t be prevented with birds outdoors and they are among 

the worst diseases broilers can get. 

Okay, uh, so how do you stand when I tell that one of those I interviewed told that uh, uh that there 

haven't been much investments and research in this topic with alternatives and how, how it´s to have an 

intensive production today, who meant that if one were to undertake such research today with new stables 

with better ventilation and completely different possibilities in just ten years, he meant, so maybe you 

would get completely, a completely different situation when one start looking at less active substances 

then such as hops? 

Yeah, that´s possible, sure. It´s certainly better hygiene in the stables now than it was ten years ago. 

Okay, yeah interesting to hear that maybe it is kind of an agreement then. 

Mm. 

If we were to continue to the second-last question in the interview then? 

Mm. 

Uh, have you felt any demand from other actors in the food system, to get rid of synthetic coccidiostats? 

Mmm, there hasn't been anything like that yet. 

You think of activists and such then or? 

No I think about that it was the reason why it became as it´s in Norway, but it hasn´t been such a debate in 

Sweden. 

Yeah, okay. Uh, since there are a few different experiences there among those I´ve asked, so you haven´t 

felt that it has been brought up in different situations then of everything from the purchaser, to consumers? 

No, not, not what has affected me anyway. (Indistinct). I can imagine maybe sometime is has but... We 

often raised it at Swedish poultry's meetings or the slaughterhouse´s (indistinct). 

Okay... so the last question... what are the main factors, social structure wise that have encouraged the use 

of synthetic coccidiostats? 

It... I don't know... to keep the animals healthy... 

Okay, mm. So it's ultimately about animal welfare then, that is..? 

Yes. 

Okay. 

Animal welfare and then the economy. 

Yes that´s a recurring answer among several, yes. 

There will be no economy unless the animals are healthy. 

Mm. So do you have something after the interview that we have talked about that you feel I should know 
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before we finish? 

No... have you talked to veterinarians and those or, about this? 

No, there are obvious reasons to talk with veterinarians... no doubt since I know that I would get a lot of 

perhaps more saturated answers. But this is a work that I think is as much about the overall societal 

perspective such as psychosocial uh, situations one end up in as... producers. Uh, as much as it is about the 

physical substance that the thesis is about then. Uh, so I, I still think that... I focused on the producers 

since they have been the only ones who have not been asked. 

Mm. 

So I felt that I would rather create a mirror image of what the research has come up with than take another 

turn and ask the same people when I already know the answers be so to speak. 

Okay, (indistinct), mm. 

Uh, the idea is that it should be a work for the producers' own benefit so to speak. 

Mm. 

Uh, but I know since I studied with the farmers who thought that... well, they had just decided that those 

who adhere to the horticulture are just hedgers and that we understand nothing. Uh, I don´t agree with 

them, I think it´s they that lacks understanding to be honest, to not question the situation one has put one 

self, in that was what encouraged this thesis, that I, I wanted to look at how, how it´s to be a producer as 

much as looking at the alternatives simply. 

Mm. 

And think that producers should get a voice in much of the debate in several dimensions that´s taking 

place in agriculture as such. But one doesn´t want to educate the farmers and agronomists in that, but 

continues in the same footsteps and the talented students enter De Laval and into LRF and then producers 

continue to go bankrupt. That´s what I make of it anyway. That one feel abandoned, discarded, you may 

not have the energy to solve situations, "Yes but come on, it's up to producers to be innovative, you 

manages companies like everyone else, reinvent yourselves, you have to adapt‖, but one may not be able 

to do so with work around the clock. 

No, it can be like that. 

So that´s the, how to put it, the purpose of the thesis simply. 

Mm. Yeah one can feel that way this year that has been a bit tough with... now I can't say I've been 

affected specially but, (indistinct) lot with feed and everything, then... then it may sound like "You are 

your own entrepreneurs you can, you must be prepared for such things". And it´s, it is a truth sure. 

Although you produce food so, so that people can live, then maybe it takes a societal responsibility also... 

Well it's interesting that you mentioned it. That is why I included the last point there. 

Mm. 

So I can thank you for your time simply and will send you the info back as soon as I have been able to 

write this down. Well, I´m a transcript behind, but within uh a week in any case I suppose I would have 

sent it back. 

K. 

It is anonymous participation as I said so that I will save the transcript no names. 

Well, okay. It sounds good. 
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So thank you so much for all the information. 
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2.7. Interview with producer 7 
Erik: Yes, I apologize for that, now, now I started the rec, recording here. 

Other: Yes. 

Uh, first question… do you think it´s hard to manage current pathogen pressure in the production? 

No. 

Uh, ok now I speed up for your sake. 

And now we are only talking coccidiosis? 

Uh, yes that´s the focus, if you feel it worth to mention about something else you are free to do so. 

―Yes, yes‖ (In English language), but I´m focusing on coccidiosis. 

Absolutely. And now I´m speeding up for your sake then… 

Mm, sure, yes. 

Would Necrotic enteritis be manageable without ionophorous coccidiostats? 

I´m sorry, I don‘t understand the language, I´m sorry; you have to explain in plain Swedish. 

Uh, so Necrotic enteritis, eh the disease… 

…what´s that coccidiosis then… is it another name for coccidiosis? 

Well, no, that is a disease caused by the bacteria C. perfr. which use to cause bleeding in guts, also, as I 

take it… 

…okay. Well I have to answer like this: I don‘t know if it´s a disease I have among my animals. 

A, well, okay.  

So I answer (indistinct) on that question. We ha, we have no obvious problems with disease at all uh, 

among the animals which kind of cause real problems so to say, and, and if we actually were to have just 

that strain here… I can´t answer that. It´s nothing that has been observed.  

(Talking simultaneously). 

Other: Ah, okay, it´s possible we have it, but if we do it´s not causing any significant problems today… 

that´s the way to put it.  

Uh, so some results from hops then! 

Mm. 

I build this thesis on four articles, three from USA, one from South America. Scientists subjected chicks to 

Coccidia or C. perfr. They exposed the birds orally. Then one compared how different concentrations of 

hops intervened on the infection. 

Mm, okay, in which form was the hops applied… you think, or? 

Uh well, that´s… in a couple of trials (indistinct). 

Now you trailed away there, audio wise. 

Yes I´m sorry, it´s my phone. 
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Yes now it´s better. 

Yes, uh, in one case one isolated the b-acids and added that to the drinking water. In other cases one 

ground down entire cones in the feed. 

―Yes‖, (in English). 

Trials observed that hops have contributed to a reduced infection. Uh animals infected with C. perfr. for 

example after euthanasia prior to lesion scoring etc of the entrails (indistinct). 

Now you are trailing away again. 

Okay, I´m sorry, there are so many routers and gadgets active in this house (indistinct)… can you hear me 

now? 

Yes. 

Uh and it was noticed in one trail that the highest concentration of hops… gave the highest statistical total 

absence of damages from N. enteritis among individuals. Uh and during the trail with Coccidia, at least a 

significant reduction of damage was significantly observed during the latter part of the study. Animals 

weighed more, had better health and so, compared to groups without the addition of hops. A long history 

short gives that in the last article produced based on earlier ones one concluded that hops had potential 

(indistinct). 

Other: Now you disappeared again. 

Erik: Can you..? 

Other: Hello. 

Erik: Can you hear me? 

Other: Now I hear you. 

Erik: Now… can you hear me? 

Other: Yes. 

Good, but then it was stated that that uh… uh… some trials… or simply conclusions were made that hops, 

uh would be regarded as an alternative substance for weight gain. Uh and then what concerns the direct 

effect on the studied pathogen, that was harder to specify. 

Mm. 

Uh, so with that said, what trust do you put in these results for considering a support to test hops in 

Swedish uh… production? 

Well it doesn´t feel as a dangerous substance so to speak, so there wouldn´t be much of a fuzz then. On 

the other hand it´s a question if I would see it as interesting economically since I haven‘t (perceived? 

indistinct) any real health issues. On the other hand it might be possible to improve the weight gain for 

example, then it feels interesting of course.  

 Yes, okay. 

So it would absolutely be interesting I guess… 

Yes, right. So the last question in this issue then. 

Mm. 

To which extent would you expect in, say, more intensive production systems that birds then might suffer 
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for phasing out the synthetic substances… today? 

I believe that would cause great damage, without any real deep knowledge in that type of production it´s a 

very, very high stocking density and uh, that we uh manages so well without is that we have a lower 

stocking density… uh per square meter so… this I believe impacts hugely if we were to go from, if we 

would increase from 20kg to 36kg/m
2
 and… not, having this substance I would consider would lead to 

quite big problems. What do you think? 

Okay well that is about what I heard from others as well. Then I might take it that you maybe are 

producing organically then? 

Yes, precisely.  

Uh, so if we transcend into the next topic. 

Mm. 

Now we come into the topic about the innovation capacity you as a company have on the market, simply. 

Mm. 

Of all the (indistinct). 

No you disappear again. 

Me: (Indistinct). 

Other: Just very, very vague. 

Me: Now, maybe? 

Other: Now it´s better. Yep.  

Me: So uh… good. Uh, so of all the reasons you have had to discard synthetic coccidiostats… 

…No there exists only one reason, that we, since we are not allowed to use it! We are not allowed to since 

we produce organically. 

Fast and precise.  

―Yes‖, (in English). On the other hand I can add that we during periods used Coccidia vaccine – paracox 

5, but without any real difference for the production.  

Okay. 

Uh we have also conducted, we have also made a trial between 2014 and -15, was undertaken here 

together with Desiré Jansson at SVA (NVI in English). There we managed a group eh with and a group 

without Coccidia vaccine, but without any greater so to say… it gave no different result. We could not 

infer any real difference between the groups on weight gain and mortality and so on. 

Uh, okay. Interesting. 

Mm. 

Uh, may we, if we go to the next question; can you remember any ideas that have been important to you 

during the time you have had your company, in any dimension what so ever, to where you have wanted to 

bring you company, which have been possible during the circumstances of economical parameters? 

Wow, what a difficult question. So whatever, ideas I have got to develop my company which I have been 

able to achieve? 
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Yes, that you feel so to say have been possible simply speaking. Uh, I´m just trying to get a picture how, 

how the world evolves as a producer. 

No, but for example, when we took over the business here in 2012, it was existing stables, existing, 

existing… production that we took over... and... as an example at that time, so... one were a little chary on 

the heat and the litter instead of working with, for example (indistinct, starter-stables?) where we now 

have it heated and, and isolated and so. We have ventilated grow-out stables of a mobile type that are 

completely uh, naturally ventilated without heat supply from three weeks of age. And in (indistinctly, the 

starting stables?) it was at the time we took over a form of deep-bedding with straw, where one sprinkled 

over a new layer of straw every day and it became very moist with condensation and messy so to say in 

the stable and hence high infection pressure, but that we have switched to for example peat and add more 

heat to keep the bed dry and it has made a very big difference (indistinct) for the animals... Uh, small 

changes, I guess... one can imagine that when new eyes come into an existing production, one might see 

new solutions that the previous caretakers have not seen, so one might be a little blind at home, when you 

go, go and work during the days ... Uh, we have built a new broiler stable in 2016 so that we (indistinct, 

use?) the old facilities as grow out from 3 weeks of age. I do not know if this is the type of answer you 

were thinking of, or? It was a very difficult question. So we have changed litter to create a drier 

environment, adding more heat for a drier environment… uh..; development of the stable environment that 

is. 

It is easiest maybe by just turning the question by saying that uh then, you have felt that ... all the ideas 

you have had, you have been able to implement? 

No, we have had lots of ideas that we have not been able to implement as well. 

Well then (indistinct), (talking simultaneously) or rather, more important than ―what‖ then, is actually 

―why‖? 

Well, it is only for economic reasons. 

Only economic reason... uh..? 

Yes, it´s the economy that limits ideas and, what shall I say, and that knowledge and ability to improve 

things both from a working-, environmental- and from an animal welfare point of view... there, there are 

no limitations of ideas and knowledge, but then it is always the wallet that limits. It´s probably so on many 

farms. The will and the ability to make it better so to say exists here. It's the least obstacle so to say. 

Well... 

So if one turns to the next question where uh, to what level can you imagine that preventive measures 

could compensate for discharging uh, coccidiostats from more intensive production? 

I don't think it's feasible. 

Not even by the help of hops? 

I have no knowledge about that, but I think nothing can work as well as the coccidiostats do. So, for 

example, if you were to operate with hops instead, I can imagine without, knowing this (indistinct, too 

well?) I think spontaneously that then one must certainly combine that with, for example, a lesser 

crowding per square meter and so on. Coccidiostats are after all what they are so to say. Uh, and if it had 

been possible to get about the same effect with, with (indistinct) means, it would have been fantastic, but I 

have a difficult time believing it. 

Uh, yes, but it is, uh... I appreciate your honest... answer. 

Yes. 

Uh, so, the last question in this subject, uh to what level would you think it would have felt easier for 

producers to discharge uh... synthetic coccidiostats... 
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... Are you talking about price levels, or what, what are you talking about for levels? 

Erik: Uh, that is, if I could mention the whole sentence. 

Other: Now you disappear again. 

Erik: Hello. 

Other: Hey, now I hear you. 

Erik: Now, uh good, so I… think I need to read the whole sentence for you to understand. 

Yes. 

So, to what level do you think it could have been easier for producers to discharge of ionophorous 

coccidiostats if they could do this via these shuttle programs, that they rotate coccidiostats and that some 

of them were replaced with hops? 

But to, what are you talking about for a level ... level of what then? 

Sorry I lost the earpiece. 

Oh okay. 

You asked me to answer which level, but level of... what? 

So that, uh, how to say it, how, had it been like regarded as, easier to undertake if one could have, rotated, 

hops alternated with..? 

...During the same grow out you mean? 

Yes, as I understand, yes exactly, sometimes depending on the program, you change substance during the 

same period and sometimes you change between the grow out periods. 

Mm. Yes it is possible; I have no answer to the question. It is possible that it might work after a while, but 

I don´t know, what to answer really. 

It's no problem. There are difficult questions and there is always someone who has left a question or two 

blank. 

Yes... 

If we go into the next subject, uh then I would have to present swiftly there also the data that I build 

bacterial resistance on then. And I have (indistinct) from Norway, but also Sweden. Uh there is a lot of 

information from Norway that shows uh, strengthened resistance of indicator bacteria one has used to map 

the situation then. And one of the articles I read from there appreciated that the resistance also seems to 

come from abroad... through trade that is. And from Sweden I have read... two articles that have been the 

ones, the very (indistinct) to the direct mapping of resistance, and uh there, one has also pointed out that 

(indistinct) narasin has been shown to have reduced effect... on the indicator bacteria they used. 

Mm. 

And with that said, uh, have you heard, if I angle the question then uh, any colleague in the industry talk 

about, you don´t have to mention which, that the person, that they have observed that coccidiostats have 

rendered some bacteria harder to get rid of? 

I have no experience of it. It's nothing I have, like, heard of. 

No, okay then... the next question, uh, do you feel that mapping the origin of resistance and behavior, in 

labs, uh... can actually talk for how the natural environment in the stable, a, a possibly more 

comprehensive picture, really uh, constitute a elaborated explanation enough of what has actually 
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happened in the stable? If you understand what I mean? 

I do not think that you can make accurate assessments through a laboratory approach, I think you have to 

do it in a stable environment because it is so much that impacts ... in, in, real life I think, but I have no, I 

have like no knowledge of how it works in laboratory studies but I think it is impossible to create exactly 

the same environment (indistinct). 

The reason I ask is that some literature in recent years has begun to speak for (indistinct) then seen that uh 

this revolutionary approach in trials has revealed a more comprehensive spectrum of interaction than 

previously thought. 

Mm. 

And the last question in that subject, uh, would there be other things, you think one needs to finance in 

research that had been more important for these issues of coccidiostats, than to spend money on, uh, 

finding alternatives to antibiotics above all? Are there are other measures that are at least as important 

to?.. 

... I have, have an opinion there that reflects my view of how the animals should have it and it is an 

organic production and we see that it works... it works... I should not say that works well, for I do not 

know, but it works; to raise broilers without coccidiostats, or, any other substance for that matter, if one 

has a low crowding per square meter. I personally do not think that you should have as a high crowding 

per square meter as you have in intensive production or conventional production ... but it is a measure that 

is very expensive for the producer who has to get paid much more, per kilo, but on the other hand I still 

think that broiler is still too cheap in stores, so I think the prices should go up so that we can finance 

(indistinct) by giving them a little more space in the stable and then the infection pressure will also 

decrease considerably and I can say that those (indistinct) who demonstrate problems with coccidiostats, 

or coccidiosis, it is, after all, when the broilers are four, five weeks old, uh, when a normal broiler is 

slaughtered, it´s in that age so to say. But there is no, no, conventional producer who has tried to run 

without coccidiostats since so many years so to say, so there is no one who can know, I do not even think 

that is something that has been tested in research perhaps. 

Yes, there are several who have lifted the same point that there is another environment some have pointed 

out in the stables today than ten years ago. 

Yes... so a conventional (indistinct) stable has such dry and fine bedding, even though they have 

conventional intensity (indistinct) to manage to keep it so dry, so there should be no high infection 

pressure I think. 

Mm, yes absolutely... The feeling I get is linked to the next point, the last issue (indistinct) coming into the 

work, or the interview... with the food system, uh, to do, that uh it, there is I guess some reason that the 

producers do not want to scale down their intensity, but... 

But it has to do with money; it has nothing to do with anything but money. So if the farmer can get paid 

more per kilo, so, so, you could say that the result on the last row must be the same. So if one should 

reduce by from 36kg to 20kg/m
2
, well then the price must almost double. It´s not as if that´s going to 

happen. So, it is, it's a difficult situation. But, uh, I think people should spend more money on their food 

and skip (indistinct) cars, and ipads, and travel to Thailand and skiing and that things should go back a bit 

as it was in the past that the food was the fucking most important thing we had and it was what we spent 

money on. So that this is purely ideological aspects though... which we end up in, but that´s how I think 

that the future should, should be developed, both for people's health, animal health and the environment 

and so on, but... I, I have very difficult to see that we will get there ... during our lifetime. 

Other: (Bad reception), didn't hear the question. 

Erik: Can you hear me now? 

Other: Now I hear you. 
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Erik: Yes good, no but so... I see it not only as an ideological argument, but I have based my whole, my 

entire master thesis here on pure facts that indicate that so... 

Mm, mm, nice. No because people, people need to extend their thinking and society needs to think about 

how we should proceed, continue our journey here on earth and eat less meat, but better meat, and, and so, 

and like be willing to pay what it actually costs to produce in a just way. Because the way we produce for 

example conventional pork and chicken meat and, and bulls by, in barred boxes today, I think it's awful. 

Even in Sweden, uh, and then we of course have much better animal husbandry than in many, many other 

countries, but it... it´s like nothing that benefits people's or animal's health, or the environment, as we 

conduct animal husbandry today. 

Uh, so now that we have entered the food system questions... 

Mm. 

Uh, to what level do you think tailored support from institutions, uh, choices that wholesalers might be 

prepared to do, uh, the supply chain, consumers, ehm would be required, or needed, to be able to work 

with alternatives to ionophorous coccidiostats? 

I ... didn't really follow; it was a very difficult question... to what level? 

I mean, to what extent do you think, how much if you will, do you think that tailored support, or change 

from institutions, laws, and trade associations, choices that wholesalers are prepared to do uh would 

increase the possibility to be able to work with alternatives to ionophorous coccidiostats?.. 

...Firstly I think the industry must fold and admit that coccidiostats are antibiotics. It's so incredible 

suppressed so it's amazing! 

Oh yes, I have noticed. 

I think that would be number one, that it should be banned, that how to say, one could uh force the 

industry to denote it according to the proper denotation, and then the available alternative could be 

antibiotic free. Thus, the industry (indistinct) antibiotic-free today and it is well... and it is system error, 

which is very serious, and that is perhaps where one would start, that if people would understand this, one 

might be willing to pay more for broiler that is actually free of antibiotics. 

Yes, yes uh absolutely, that was what multiple producers I have talked to, uh, perceived as very serious, 

with fear, so one referred specifically to Norway, that it was what one (indistinct) and that choice without 

any change towards the market many thought would be like beheading the industry as it looks today. 

Yes, although it would have been much better for the industry since it need to change and it would 

constitute be a tough period. Take, for example, if EU subsidies would disappear, it would also be 

beheading but it would be a good change in the long run. But the transition period will be very tough. 

What did you say... uh..? 

Yes, but as an example then, if the subsidies from EU to the farmers would disappear, so that, so that you 

could actually get paid for what you actually do, instead of living on the grants. That, if the subsidies were 

to disappear, the food prices would go up, uh but it will be like, a, a period during the transition that will 

be very tough where some might go under before uh, everything stabilizes again so to speak, uh... 

... So that you agree somewhat with one of the others I interviewed who was also supporting the whip 

rather than, than help then, rather than the carrot, that the whip... 

...Yes, yes I think so! But it is perhaps mine, it is easy for me to stand and say so who has an organic 

production today, I can understand if one is sitting in a position where you have (indistinct) a conventional 

production that it is organized as today´s, that it will directly be the farmer that suffers, if this change is 

made. 
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It's valuable information… 

...It's the farmer who suffers; the consumer may not be willing to pay twice as much for his broiler 

(indistinct) as well. But the farmer, the farmer´s situation changes overnight. No, I know, I think these are 

really difficult questions and I just answer directly from my spontaneous, say, thought so that... if I had 

been thinking about this over a couple of days my answers might have looked different. But I think the 

system is terrible as it looks today. It's just so! 

Yes, I sat very long with these questions trying to make them very good and when you say it is difficult ... 

I take it as a compliment. 

Good! 

So that means that then I have touched, I still think, very important things. But, next question... 

Mm. 

Uh, how... 

Can we just back up a step to when we talked about carrot or whip and so on? 

Absolutely. 

I think, I think that the import is also something horrific which should not be allowed to occur freely in all 

honor and public procurement and free trade and free competition, and so on, but, uh, considering how the 

Swedish state governs with Swedish agricultural law and so on and still make sure to have unlimited 

import as the whole world (indistinct, have?) access to meat for example broiler meat... to combine that 

the state actually interfere and limits the imports while making changes required to get... but get things in 

order with the antibiotics and, and improve animal welfare, for example, that is, the communication in 

between and actually force the consumer to take the price. It is no stranger than that if you want a broiler 

then it comes down to how much it costs and it is these preconditions that should apply… because... no I 

... 

...Mm... you see that help from the rest of the food system would be of great magnitude?.. 

...Yes! That, because otherwise it will only be the farmer who is affected, the trade will not be affected at 

all... The consumer will not be affected at all! There will always be broiler in the store shelves and those 

stores, they will purchase what the customer wants and many customers want the cheapest. They give no 

regards to where it comes from... but then I think that one should legislate for example that what is sold in 

the stores then must meet certain minimum requirements to be allowed to be sold... and so one creates 

better competitive advantage for the Swedish broiler even if it goes up in price. 

Erik: Yes oh yes. I agree with that. It was one of the researchers I talked to at SLU who engaged that 

subject, that the reason, I don't remember who it was of them, uh, that uh that the reason it worked in 

Norway was precisely that Norway chose to have according to this researcher a more closed, more, closed 

market anyway. 

Other: Mm. Yes, okay. Is it not the same, it is not the same in Switzerland..? 

Erik: Pass..! Maybe it is. 

Other: I think there is a similar system there. 

Erik: All countries with their culture have chosen to handle (indistinct) different issues by different ways... 

...Yes, those are, for those countries are not in the EU union now, huh? (Indistinct may do?) how they 

want, while we are regulated by the EU... to allow this free competition, free trade within the EU anyway. 

Yes it can certainly (indistinct). 
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Mm, mm. 

Uh... the next question then, now we have, now there are three questions left... uh would it have been 

easier as a producer to... adapt the production if one had had a stronger position in society... uh more 

similar to that of the trade organization, that one could have talked for juridical interests and so on? 

Yes it absolutely, that foremost it´s towards the customers since (indistinct) and secondly trade uh, public, 

public... uh what´s it called, public activity then, or, the customers they have full power, the farmer can´t 

do more than comply, the farmer has usually made a decision once to build expensive stables that needs 

to, be paid and there is not a chance... that you don´t produce in them, you have to produce at any price... 

uh pretty much, uh, and on the other hand you have nothing to push against with... but you have to 

produce to the conditions that the trade and big companies have set… 

You view it very much from this so to say victim position? 

Yes, yes... I can look to my own company, I have, I have this contact with Kronfågel uh which in turn has 

contact with the market and so on uh and I have nothing to say about it. The only muscle I could show it is 

to say that "No I can't produce to that price, then I close my stables" but I will never be able to say that. I 

have to keep producing at any price, because it will always be the better option... Then I have, what did 

you say? 

Erik: If, if you were, what were you saying? 

Other: If I should, if I would have anything to push against with, in, like, an argument with my customers, 

the big businesses, I, uh, what can, can I put up, my only uh, weapon would be "No but then I won´t 

produce any broilers then, if I can´t get the right price, then I produce no broilers". But I have to produce 

broilers; I can't close my stables either. Because, I will always have to continue... at any price owed to 

how my own situation looks like. So I am completely powerless towards the customers. Then, on the other 

hand, I have a beef production that I completely control myself. I have 60 suckers and breed heifers and 

steers for slaughter and sell all the beef myself directly to the consumer and I have very great power there. 

There I set all the prices that I want as long as there are people who buy I put what price I want, and, and, 

if you, you do a good job and get a chance to take care of one‘s business and ones (indistinct) in a way 

that the consumer likes, then there are no problems to demand a high price, and the customers who, who 

are willing to pay, they find... actors like me, instead of shopping the cheap ox fillet at ICA from 

Argentina so to say. So there are two, that when one is alone and have the ability to sell directly, you have 

very great power... compared to being in the hands of the big companies. 

Yes it was as many have uh, mentioned that they were very much in agreement with several consumers, 

but a producer, uh mentioned that it´s... that... regardless of whether the consumer agrees with the 

producer, the retailers and wholesalers often have own, other interests. 

Yes exactly. So there are certainly a lot of consumers who go shopping these expensive products in the 

store but would be willing to pay more, which would not hesitate to buy also if they raised the price... but 

there are other forces in between, but still it´s the consumer who governs, when it comes to everything, 

pricing, volumes and price margins... 

...But, but would one according to you have to pay so much more?.. 

...Now, if one talk about the conventional broiler today where one raise 36kg/m
2
, what I think is that that 

production should be changed so that the broilers get a better life and less crowding, then the meat must be 

much more expensive, because the stable costs just the same, per broiler, the feed costs just the same per 

broiler and the labor costs the same per broiler, the only thing that, uh, uh is that the farmer gets fewer 

kilos each grow out. That´s why the meat must be much more expensive! If you are going to operate 

without coccidiostats. 

Yes... What I am thinking of that has driven trucks many years, it is that uh... I find that some of the 

research as well is talking for that much value and money, is misappropriated along the supply chain and 

ends up with a few individual actors... 
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...Surely it is so... 

...So... I wonder if a consumer might, just plain thought I had, pay the same price they are paying today, 

but more money would end up at the producer... maybe. 

It can certainly be so. But those intermediaries will continue to exist, however we act, whatever we do the 

middle managers who assimilate money uh... surely will remain. So if it´s to be better for the farmer then 

it is ultimately the consumer who will have to pay... I think it is difficult to manage those in the middle. 

So the second last question... 

Mm. 

Uh, have you experienced that people have been uh... worried or raised the issue of coccidiostats in your 

product? 

Uh, yes, so I regularly get the question of antibiotics... uh, it's not a big issue, it's nothing that comes often 

but sometimes you get the question of antibiotics and then the customers ask maybe if my broilers got 

antibiotics and then I can only say that "No nothing, no medication what so ever". So they ask about it, but 

not that they express concern or so, it's nothing I experience. 

Uh okay, last question... 

Mm. 

Uh, what are the factors that have encouraged at the community level the need for coccidiostats among 

producers? 

It's Money! 

Money..? 

Produce as many kilograms as possible per m², be able to squeeze the broilers together on a surface 

(indistinct) even though they should not stay healthy... in the environment they live in. 

Which, what would the motive be, of, to what goal? 

Uh, yet again it´s, according to me the farmer here who is pressured financially as... uh where the trade 

and the big companies demands that the product the farmer produce shall be cheap; by a way to 

accomplish that (talking simultaneously) yes that the broiler should be cheap. And so, for example, one 

way is to be able to produce more kilos per square meter instead, in order to be able to increase to the 

extent of crowding one have today, it surely requires medication to avoid sickness, since simply in the end 

it is money that governs. 

Uh, could I ask a question about your uh, beef production? 

Yes absolutely. 

So it´s easier for you when you simply bypass the middle hands? 

Absolutely. It feels very relieving... uh, as long as you have the ability so to say; many farmers are just 

farmers and stay at home on the farm and produce and may not be so socially competent so they would 

meet people instead of (indistinct), but if you have that ability, will and interest, I think it´s a great fun, it 

takes that one see it as fun. And, and the time... you have to spend a lot of time on (indistinct, the 

association?) that is, uh but, I, I, I do exactly as I want, I set my prices in accordance with the demand... 

from the start when I started we were a (indistinct, family business?), but then I eye balled it a bit, I 

thought like "I set this price" and then I noticed afterwards what sold and what was left in the end and, and 

then I have made some parts cheaper which are less popular and, the expensive, the expensive pieces, 

which most people want, those prices I raise instead, as long as there are people who, as long as I get rid 

of everything I am not too expensive anyway. And, and that, it should be a bit like when it comes a 
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customer in the store that probes around like "It was a bit expensive... thank you and bye" so to say. Uh, it 

should still be a certain percentage that reacts that way, otherwise I'm too cheap. 

So what is it that renders the broiler production perhaps uh... is it more difficult to reach out directly to 

customers there than at?.. 

...Now, now I also sell broiler myself. Not only beef, I also sell 100% of the beef myself, of the broiler we 

sell about 5 percent of my annual production, and, then, then I do withdrawals from Kronfågel, so I ship 

my broilers to the slaughterhouse and then I order back uh, maybe 500 birds, cut and packed according to 

Kronfågel's label which I sell directly to the consumer, but it´s my birds. But that also works well, it´s no 

problem but then I demand the prices that I, I think, well, they are in line with what´s in the stores but I 

think, I am a little more expensive. 

But you wouldn't want to sell all the broilers yourself? 

No, I wouldn't do that. 

Okay, why so? 

That, it would be too many. 

Uh, purely handling, logistically..? 

...Yes, logistically, I, I... we are a small family business, I am not interested in being too big so I would 

need employees and... so, but we want to be able to handle everything ourselves and for that reason we 

want to stay at this level. However, if I would be interested in developing further, for example... selling 

my annual production directly to trade, (indistinct, now?) only sells directly to the consumer... but if I 

should target the trade directly, it would surely be possible to get rid of that volume, but, but I don't want 

to feel that pressure and have that responsibility; "I have to sell all the chicken myself". But as it works 

today, I take back that which I have... orders for and what I think I can sell daily before next slaughter 

and... ehm... that's just enough for now. 

Then there are still reasons for you to still cooperate with?.. 

...Absolutely! Absolutely! It is very important to me. But, yeah, it´s, it's about, about issues like pricing 

and uh, the power that I have it´s... completely different between these different types of meat... but I'm 

just as dependent on both systems so to speak... as my business looks today. 

Then, uh, is there anything else you think I should know about concerning what we have been talking 

about today... before we finish? 

This, this with the coccidiosis covered, we have about 3-4 percent mortality during nine weeks and we, we 

know if it´s coccidiosis that causes it or not, that we have learned to see and assess and there are a few 

grow outs where we have perhaps a little heightened mortality during about a couple, three days at four, 

five weeks of age. But there are very many grow outs where we do not observe any at all... and one also 

sees it in the bedding as well as when it occurs, uh so we have no high mortality due to coccidiosis, on the 

other hand one can expect its existence and that they carry it and that it affects their metabolism and 

growth. 

Absolutely. 

So that when I say that we have no problems, it is not the whole truth, but it is possible that we have a 

reduced growth without directly observing it. 

Mm, uh ok. It although seems to work. 

Yes, but it does ... I think so. And you have during, maybe been in contact with Bjärefågel... perhaps..? 

I, I can unfortunately not say who I have been in contact with... 
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...No, but if you, if you have not been in contact with them, then it´s anyhow uh a company that operates 

without coccidiostats as I understand. They also have lower crowding, though it is conventional feed, 

broiler feed so... they have lower stocking density in their stables and operates without coccidiostats, so it 

you would have limited work to do, it would be an interesting interviewee. 

So I should call him you mean? 

Yes... mm, yes. 

Absolutely. (Indistinct question). 

Mm, mm, I think it is a little higher crowding compared to us but... far from... the limit. 

Uh, do you have any more people you think would be interested in participating? 

No. The closest are the organic ones, my colleagues so to say which have the same as I, but I just think 

that it could be interesting with an intermediate producer as well. But it´s Bjärefågel I know of. You have, 

you have... what are the called, there are some others here in Scania, they have two different names, either 

Raskarums broiler, or Fridshill's broiler. It is also conventional broiler that they raise a little longer, but if 

they have coccidiostats or not, I don´t know... and then you (indistinct, Torkafarmaren?) also. 

Uh, you have any mail I can send (a lot of talk about the email address) (...) good, then I send this back to 

you, so you can scrutinize it... 

...‖Yes‖ (in English). 

As I said, one is anonymous, but the transcript is included in the work but without a name. 

Mm... mm, mm, I'm not so secretive of me. I stand, I stand for what I think so it doesn't matter for my 

part. 

Uh, I try to follow procedure and... 

...Yes… Yes. I don't need to be named if everyone else is anonymous... it feels weird. 

Uh, but then I have to thank you so much for your time... 

...Sure! Good! You got it? 

Uh, yes yes, it feels as If I did. Uh, so... have a good day and thank you. 

Same to you, good luck with the thesis. 

Thanks. Bye. 

Hi... 
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2.8. Interview with producer 8 
Then I record from now on. 

Yes. 

Then, uh the first topic is about animal welfare. 

Yes. 

How, uh, the situation would be in production based on various forms of antimicrobials... 

Yes... 

Uh, and first question of four in that topic, it is, uh, is it difficult to manage current pathogen pressure, or 

from, coccidiosis? 

It may be... now we have it somewhat special in our, in our production because we maybe operate bit 

more according to, we´ve like transportation boxes and such things that are rotating and (indistinct) as like 

others producers but what we´ve... within our own so to speak. Uh, otherwise it´s a parameter that can be 

difficult sometimes with these with coccidiosis... that the infection comes very swiftly then, many times, 

from poorly washed boxes and so on. And then maybe we have other aspects like (indistinct sentence) 

such things. And then we use (indistinct sentence) thicker bedding on top and so. (Totally indistinct 

sentence) so we don't have to. 

Okay. 

So, therefore, I don´t really know if we´ve it or not one could put it, but a little more (indistinct sentence) 

even then it was (indistinct sentences). But many times it appeared (indistinct) badly cleaned boxes. 

(indistinct sentence). 

Then you operate without coccidiostats then or do you have a need for... 

...Yes... yes we do. 

You operate without them? 

Yes, sometimes we do, we just add in the starter feed and but then we operate the whole (indistinct) we 

keep our animals up to between 8 and 10 weeks old so then we operate without coccidiostats after that. So 

it´s not always we use it but it depends a little on (indistinct sentence) otherwise it´s just specifically in the 

starter feed we use it, otherwise we operate without. 

Okay. 

Yes. 

Uh, interesting. 

Yes. That´s a bit of our concept you can say, now we don´t have that many animals in the stables so it 

doesn´t, it won´t get such an infection pressure neither maybe since it´s not (indistinct) much bigger, there 

aren´t that many animals per square meter as one might have in the usual conventional so to speak. But 

those (indistinct) Campylobacter (indistinct) coccidiosis anyway (indistinct) so it's a bit like that. It's, it's, 

it's kind of (indistinct), uh, we haven't had anything, sometimes, it's happened I think, twice, three times I 

think it's happened during all these years that one have suffered uh (indistinct). But uh the animals manage 

just as well nevertheless actually but maybe that´s a manifestation from the relatively sparse stocking 

density. 

Okay. 

Mm. 
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Ah, okay, thank you so much for the information. 

Yes. 

So, second question. Would Necrotic enteritis, the disease, can it be managed without ionophorous 

coccidiostats? 

You thought about prevention or management? 

Yes, well, as I understand, coccidiostats and everything concerning it is, in the preventive purposes, so, 

yes exactly. 

Yeah precisely. Yes, but it´s probably a lot about keeping a big (indistinct) and then it can, well but it´s 

not (indistinct) to go into details so, but just from ones´ own experience that one have ehm managed so 

well, so to speak, uh, the times one might have had a tendency to suffer it one can, then one can lift it 

relatively well by shedding in the stable for example and like, but if we get a small outbreak one has to 

medicate. 

Yes okay, but you... mean a little like you might still need coccidiostats for that too? 

Well we, we, we have, uh... that, that, it is again this with uh the degree of crowding so to speak with 

associated pressure in the stables. We´ve, since we don´t have it so and haven´t had the problem 

(indistinct) years so (indistinct sentence) but it´s like, it probably has quite a lot of impact on that bit. 

Then, since we try to keep like a good environment for the animals that goes here and shed (a few words 

indistinct) so we have a little older so therefore one needs to have (indistinct sentence) compared to the 

modern ones. It´s a good facility and it´s a good (indistinct) such things maybe so that´s why we´ve to 

invest more time on this with shedding and such things. So it´s, but pepper, pepper we´ve managed, I can´t 

(indistinct) say either. (Indistinct sentence) best way, it just goes on. It´s like that but it´s still quite 

interesting that with the coccidiostats it´s like... it actually work without it. Although one don´t really 

know if one would like weight them and look exactly how the main consumption is affected, it depends, I 

think. Uh since we keep them so much longer, it becomes a completely different situation (indistinct). 

So... and I think that the animal is (indistinct) bigger and older so it´ll manage but when one get an 

outbreak (indistinct) usually are 3 to 4 weeks old. 

Yes it is usually so for everyone, at four weeks kind of... 

...Yes, yeah, yes. And then when it passes, then when they become older, then, then one could (indistinct 

sentence) and they manage well anyway so that, then it may have also appeared something. It doesn´t feel 

like they are that sensitive then.... when they get a little older. 

Yes exactly, that matches the literature very well. 

Yeah, yeah, precisely... so that. So that's about right. It´s a difficult question to answer. If one hasn´t, if 

one hasn´t had any major outbreaks, that would be preferable. Then I can also imagine that one, that one 

can suffer it, that one can just, that it simply breaks out, that one doesn´t find where the problem is, one 

does what one can but one, but still it happens. It´s, it´s probably rather situation dependent. 

Yes, indeed, there are several who have said that the questions have been very difficult, but I take it as a 

complement because then I know that I´ve touched very important issues. 

Yeah it´s a bit like that. Absolutely. Yes, so that, well. No so that has to be the answer to the question. 

(Indistinct). Otherwise, one can turn this back and forth forever. 

Yeah, sure. This will be interesting to analyze later I can say. 

Yes, precisely. Yes. 

Uh, so the next question that will be about these experiments with hops, then I would have to present 

somewhat about that research. 
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Mm. 

And I base this part of the thesis on four articles. Uh, everyone comes from the American, or the 

American continents. Three of the articles I´ve read are from the US and then an article from South 

America. These articles have been designed slightly differently but what they have had in common is that 

they look at how hops have the ability to counteract infection of the pathogens C. perfr. which is the 

pathogen of Necrotic enteritis then and then also Coccidia. And the first article from 2006, it just looked at 

hops as growth promoters. And there they saw that it was a positive connection, the animals that got hops, 

they grew significantly. In the next article that came in 2011, one began to go into more detail on how the 

metabolism works and it has come to manifest all the other articles afterwards. That then one looked at 

how, which of them was it, I´ve to check, read here and then one looked at yes exactly how C. perfr. then 

was affected by hops uh and there one also saw that the hops significantly reduced the infection and in the 

highest concentration of hops used, this was through the drinking water, the first time was via feed... 

...Yes, do they mix it up in the water then or? 

Sorry what did you?... 

...Is it mixed in the water somehow then, what is uh? 

Yes, that was what they were very proud of, to like demonstrate that the hops retain their function even 

though it had been mixed with the drinking water then. Then they had isolated b-acids. Mostly b-acids 

then. And it´s those that are most researched about with the hops simply. Hops have lots of antimicrobial 

substances and have been used in a number of fields and researchers are still working through them. There 

are a lot of substances then. And then the third article it looked at how specifically the metabolism was 

affected and the weight after the animals were exposed to pathogens then. And then one also saw that 

hops helped significantly after a while, at about four weeks the hops began to impact after being mixed in 

the feed a few days earlier, or the water, sorry. So that uh at that time researchers began to feel that, they 

had looked at the metabolism, they had looked at feed and they had looked on C. perfr. and one inferred 

that hops can indeed be an alternative to growth enhancing substances. And then came the fourth article in 

2015 uh and then one took kind of overarching stance, then one looked at the metabolism, one infected 

them for the first time with Coccidia. Before it had been N. enteritis one was examining. And this hit hard 

against the animals, they suffered hard the first week and then hops helped curbing the infection as well as 

the synthetic substance that was compared. And the conclusion after that article was quite simply after 

investigating a spectrum of how hops interact, that one "should", they specified view hops as a useful 

alternative to growth-promoting substances for preventative purposes then. What concerns the effect on 

the microbes directly varied. Hops can´t be compared to a synthetic coccidiostat in any case. But one has 

seen that uh it gave effect. Clearly. 

It´s in such case a (indistinct sentence) really good that things progresses so to speak. 

Yeah... uh... certainly, so my question, that´s, what value do you put into those results simply. Would you 

consider testing in some way in you production? 

Yeah sure, why not. For our part, it´s a bit like it´s (indistinct) because that´s what we´re doing (indistinct 

sentence) one could find something that is specific to our, if it sets its mark on the bird itself as well. You 

never know. It clearly feels interesting concerning taste to try it too, absolutely. So sure. Is this something 

that uh someone sell like hops that? That one can use it (indistinct) or so? 

Well... 

...not that you know of!? 

So in two of the experiments one has just ground it in the feed and I can't see any difficulties. Uh one 

tested grinding in one trial and in another one tested a coating like coated fertilizers that increase the time 

until the substance is exposed in the guts for hops to likely retain its antimicrobial function, and both ways 

worked and also the water worked. Uh what I can imagine a bit comparable to synthetic coccidiostats, 

would be when one starts isolating substances as they did in one trial and just isolated the b-acids. Then I 
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can imagine a company between that serves with that process then. 

Mm, mm. Is that what (indistinct) are involved with? 

Uh well, I don't really know how it works but... they've shown the researchers that it's not harder than just 

grinding it in the feed, just as it is. 

It's not harder than that or? 

No. It´s, it´s very simple really. 

Well then, just as easy as it sounds. 

Yes, but exactly, I´ve interpreted it that way. 

Yes, yes, yes precisely. Yeah but it´s interesting... absolutely. 

And the last question in that subject with animal welfare then? 

What did you say, you disappeared somewhat, what did you say? 

I´m sorry, but the last question in the subject of animal welfare... 

Yes. 

To what extent do you think birds, uh, would suffer from discarding synthetic coccidiostats, over a night; 

just remove from different levels of intensive production? 

What did you say how the animals would react or how they?.. 

...Yeah or yes so how... would the animals be affected by the infection pressure in the production if one... 

...Took away the coccidiostats!? 

Yes, from different levels of intensive production. I´m foremost referring to those very big producers. 

I do not think it happens that much if one stops one day, but one can say, sure then the animals are a little 

older but if one would deliver them prior to slaughter one isn´t allowed to give them coccidiostats the last 

three or four days or whatever it is. So it has been before anyhow. Today, it won´t happen that much. So, 

but sure, if the animals get coccidiostats and coccidiosis (indistinct) that maybe would be rather 

tormenting I can imagine, but it´s quite difficult to answer. Actually. 

Yeah no, it´s not easy questions all of them. 

No, but that´s not good and that, it´s partly that with the animal protection, it´s a painful one for the 

animal. So then if one see to the next step then it´s a painful thing for the producer with the loss and 

everything that you have to discard. So it´s very difficult since we only have a positive experience of not 

having coccidiostats added, but also there´s the pressure in the stable, how much animals one has. That's 

what impact. Of course. 

Mm. Some producers in this study said that it´s rather hygiene and that people overestimate uh, as 

producer the number of animals in the production... how do you answer such a statement? 

Yeah you mean the hygiene part so (indistinct) to say that the animals were sick?! Yeah, uh one thing 

follows the other really, uh, if one get something via bad hygiene and one have a high crowding with 

animals in the stable then it´ll be difficult to... stop it to put it like that. For our part it may be a little easier 

(indistinct) also since we don´t have that many animals. But sure if they´re really sick, then, then one have 

to help them some other way. But hygiene is important; it may be the way one gets it many times. We, 

happened one thing by the way we operate, it has happened that one has grew a little short of broilers and 

uh has perhaps had to buy from some colleague somewhere, such aimed for (indistinct) slaughter or so at 
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four, five weeks old. And if a bit careless there with the bedding owed to emergency of perhaps a need to 

buy a 100 or 200 broiler and release them together with the others and that, then, one learned quickly that 

one couldn´t, if one shed the whole stable it works to mix them, but if careless enough to drop them on the 

existing bedding which becomes a new bed for them, then you will probably get coccidiosis big time. 

We´ve done it at least once and that was the first and the last time, although it has worked, if one shed a 

new bedding like a new bed on top of everything, so that it becomes clean, then it works, then it doesn´t 

matter, it´s that when they´re introduced, it becomes a completely different bacterial flora, then they suffer 

it, but those who go there already doesn´t get bad, but the ones you introduce, they get it. So there we have 

(indistinct) so. Now, it doesn´t work that way among in the big businesses though so (indistinct) do, but 

we can do it because we do everything ourselves so that (indistinct). Uh... but right then one noticed it... 

that the animals that were healthy when you introduced... that time was the time we have experienced it, 

so it was quite some experience one got there... that one couldn‘t that, but after all it´s (indistinct) 

ultimately it´s hygiene. It´s how it works, uh, you get something in the stable and, it´s enough that, then 

they are somehow exposed and it develops, then it spreads pretty quickly. So it's uh, it's a bit like this with 

the coccidiostats to hinder it, it quenches it, it like stabilizes it (indistinct sentence) but it doesn't break out, 

I don't know really. So, it's just my own thoughts whether it can be like that. 

Yeah, but it´s appreciated, thanks a lot. 

So that, yes. It's just my experience so to say, but certainly the hygiene is surely, it's so with everything, 

so... it... it's maybe like, sometimes it's the question of duration perhaps, I don't know if they´ve tested It 

also, like how long do they really need to linger with coccidiostats in the feed? 

Yes they did ask the question in one of the studies on hops that, what would happen if one tested, now 

they did that in one of the studies and added hops from the beginning but, some wondered what would 

happen if one for example added hops from day 1. And uh in the literature then so yes, it´s, or sorry - the 

literature - among the producers I have interviewed a couple meant, three of them that there haven´t been 

any trials for many years in Sweden, the production hasn´t like progressed, so they meant that the new 

hygiene that has begun come the last ten years here in the stables is like night and day they meant, 

especially moisture then, so... such things they meant could influence, where and how to add synthetic 

substances. 

It is much to (indistinct, learn?) now. 

Sorry, what were you saying? 

It was (totally indistinct sentence). But it´s a bit like that, that one thinks that one still has a fresh look at it, 

but then all of a sudden something happens to make you think "What, how could this happen?". Uh, but 

(indistinct) I have done this the animals change as well. Breeding has also impacted. There are other 

things that affect too. Uh, one might think. We´ve (indistinct) back (indistinct) they felt as more sensitive 

animals than they maybe are now. (Indistinct sentence). That´s my own interpretation, but then there may 

be other things that affect it. (Indistinct sentence) it may be such things, that they have their problems. 

(Several indistinct sentences). One doesn‘t´ know. 

But sure, it was an interesting point I haven't actually explored so much. Although I have it in the theory 

of the thesis; that a lot of money goes to the contracts for new genetic features. 

Yes, precisely, it´s kind of how it is, just as you say that they have relentless of research. (Indistinct 

sentence) both better and worse but it takes a few years before they have uh how to say it, before it 

reaches the producer and then it can (several indistinct sentences). But then they´ve got other problems 

and then maybe it´s changed back via the breeding (indistinct). (Several indistinct sentences). (Indistinct) 

how sensitive the broiler is (indistinct). (Several indistinct sentences). But that with hops it sounded 

interesting - so, but if to look at this monetarily, is it profitable, is it economically justifiable or is it a 

really cheap version versus synthetic coccidiostats or is it... more alternative, something that has been 

looked into? 

Uh, I must say that uh I´m not studied about how much hops cost. The big cost I know who worked in 

logistics for many years which farmers and people in the horticulture lack lots of understanding about is 



126 
 

that the transportation cost is insane owed to chosen interaction. So that's probably what I think will 

impact to a great extent... since hops growers have the right to sell exclusively their own cultivars, so 

some breweries may, for example, import from other continents for a certain taste. So I don´t know, 

unfortunately. It's not really been the focus of... but I'll take it with me. I focused mostly on the idea that 

once you have the hops, it is not harder than to mix it in the feed, but how much it costs to buy one didn´t 

really check. 

No, no, it will be the next step. 

Yes, but one learns something new every day. 

So it is, so it is. Absolutely. But it´s clearly interesting... to investigate. It sounds interesting. Then one 

doesn´t know if it works in reality for our part, but it sounds interesting. 

Yes, yes, I got stuck with the idea too. 

But you haven´t attempted any trials with (indistinct) and such, but it´s purely what you have read so to 

speak from others (indistinct). 

Will it´s... I´m alone in this study then uh, so that... I feel that SLU was caught completely unaware... 

altogether. "If there would be alternatives with trials undertaken, wouldn´t we have read about it then?" 

And when I submitted my research proposal, the attitude was changed significantly by the agronomist I 

had as the supervisor. That once the person saw that these results had been achieved, then there was some 

understanding that this topic had been missed. 

Then there will be a feather in the hat for you. 

Well... so far this work isn´t really blessed by the service sector. 

It´s not? 

No, I have struggled very hard and if several people I spoke with in the service sector got their way, they 

would have shut down my work. 

Really. 

They are terrified that uh... it should be received the wrong way, that the work should be perceived, that 

above all I wouldn´t be educated enough to run such a thing. But when I talked to the veterinarian at 

Swedish Poultry which tested somewhat my knowledge in the topic, since I also studied this biochemistry 

thing was still managing according to her so that ... It´s us in the horticulture that aren´t accepted by 

agricultural uh... ties to SLU in such subjects then. So there has been a very bad attitude, I think from the 

industry and one has been very afraid of the consequences compared to benefits. So it has been pretty sad, 

so unfortunately it has been just the opposite! 

(The interviewee is contacted by another person in the room). Yes, but then we hope that it´ll get more 

positive about that. Are they afraid that you might tread them on their toes? 

Well, that's... I'm not going to dive into it, but we'll see. Now we´re through the first of four topics. 

Okay, yes. 

Uh and if you don´t have any no more questions I wonder if it is okay to move into the next topic. 

Absolutely, let´s! 

And it is about what capacity you have in your company to take your company in the direction you want. 

Especially concerning money. 

Yes let´s do it. 
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And, the first question is, have you ever wanted to try alternatives to ionophorous coccidiostats? 

Well sure and we´ve done that too when we previously delivered to Bjärefågel and then they had a little 

different operation, now I can´t remember what it was called. Uh but there is some sort that one sprayed 

on the feed, it´s probably such a... a more living culture so to speak, uh... that before one put the animals 

in, one sprayed on top of feed that they had laid out on the floor and it would correspond to it, so it wasn´t 

like the synthetic coccidiostats but it was some other form then, like, but they were the ones choosing that 

so to say. They do the same concept (indistinct sentence about antimicrobials). And they operate with corn 

fed broilers so I don´t know, there was some talk about that there was a bit of natural in the corn too, I 

don´t know but it was the same there also that it was the coating that is completely different. There are 

much, much lesser animals in the stables there. That was also their concept. So... it works well. Otherwise, 

one often can´t, monetarily it´s difficult to do so. Maybe it costs more than it tastes... so to speak. Well, 

that's a little where it ends. 

Corn broiler, what does that mean? 

That, it´s the same type of broiler but, the same type of material and such, it´s the feed that differs. They 

have a completely different concept. They operate with Swedish Corn most often, it´s a company located 

on the Bjäre-peninsula so most of the breeders are around then it´s, the corn is dried there as well and so. 

So it´s a little more of a niche so to say and then it´s a feed that contain more corn. Then there is some 

other stuff too. They operate without coccidiostats too. 

Okay. Uh, question number two, can you remember ideas that have been important to you, or ehm... for 

improving production in any dimension, any, which has been possible at the time of current 

circumstances? 

Well... I can't think of anything like that right now actually, but you think like from others, from 

slaughterhouses and such, new thoughts that have been improvements, was that how you though? 

Yes I mostly think, has it felt as if you have been able to take your production ehm at the direction you 

wanted at all times? So that what you have had ideas about has been able to be carried out economically 

and on the basis of other parameters. 

Yes, but we have perhaps focused on this to jumps off this with the large (indistinct) slaughterhouses 

towards an own business with an own slaughterhouse and such, it, it has oriented it more, kind of. I guess 

that's what has been our bigg... the greatest change, both monetarily and everything, so... it has to be that 

then. 

Okay, so you operated very large-scale once in a while according this standard maximum stocking 

density? 

(Several indistinct sentences). But then it exploded in the 90's and then we had plans to build a new stable 

and raise the volume so that, but we were on well around 35,000 animals when (indistinct) but today it´s 

not big at all, today you are very small but it was partly the reason why we, we changed direction... there, 

there are some other aspects to it (indistinct) volumes and construction and such things but we must stand 

for this instead, so that, so that we (indistinct) slaughterhouse, farm shop and such things then. So then, 

yeah, one went all the way. So one would say that it was perhaps the year then one should remember as 

(indistinct) or our own effort made the big change so to speak. Concerning breeding it feels pretty 

(indistinct) but like labor (indistinct sentence), no but that probably would be it. 

So what was the reason why you did that change then? 

There was an interest to have something own so to speak. You were your own entrepreneur sure, but one 

was very hard controlled... by the slaughterhouses in that way. Not so big (indistinct sentence) if one listen 

to those today though, I might feel. (Multiple indistinct sentences). But here you have the opportunity to 

meet the consumer and perhaps find out what they want. It will be a completely different thing. But it 

means that (indistinct) if it wouldn´t work, of course. But so far, pepper, pepper it has worked. (indistinct 

sentence). 
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Yeah precisely. The third of four question in that topic then... 

Yes. 

Uh, to what extent do you think that as a producer one could improve production even more than what has 

been done to compensate for a stop of ionophorous coccidiostats? Would you imagine that hops could 

uh... contribute in some way in such a process, if it´s even feasible? 

Yeah... it's pretty hard since one hasn't done a test here. But if it would work, I could imagine that... 

absolutely. I would think it would work... if it works then. 

How much more could be done you think as a producer to kind of improve preventive measures even 

more; are the production systems today as strained they can be economically and else, or are there clear 

ways to improve even more? 

Well… it´s somewhat difficult for me to answer because our business is a little distanced from the 

mainstream, there I don´t track it that well any more concerning what happens to the big producers right 

now if one turns their way, if one talk to people and so, but it´s surely more but it might feel like that so 

far it feels like one is doing what one can but may not have broken new ground. (Indistinct sentence). 

Hygiene isn´t going to improve more than what you engage in the matter, but at the moment it feels 

(indistinct) and one finds something, "So if we do like this and this, it´s going to get better". So, so it's a 

progression, so it can certainly be developed. (Indistinct sentence) I can't tell. But there is certainly more 

to do, I think. (Indistinct sentence) now we have done everything possible and all of a sudden it´s someone 

who does something by mistake or consciously and it works great and you have suddenly found 

something that makes things better, so it´s like that. It´s like that you found this with the hops and no one 

has said anything before. It´s like that, all of a sudden something appears. So then one has reached a step 

ahead... 

But then I take it as you haven´t seen money as the limiting factor, but that you have done everything that 

can be done, so to say that is what... 

...The money is well, sure money is a limitation, it´s a little what one, what one has to do. Sometimes it´s 

the purely practical things that don´t have to do with material but more routines and such things such as 

yeah... uh... uh... then it can help a lot with material things too, of course, sure. That´s why you have the 

economy to see to, everything has a limit, so that uh... but for our part it´s perhaps more small things like 

routines and feel like that... that maybe there is need of an improvement. 

But then you do it because you believe more in that approach and not directly that you see some direct 

values then in just expensive things you can invest in that could improve in one way or another? 

Yes, somewhat, it goes a bit hand in hand in that sense anyway but still maybe that "We may not have the 

money to do it, had we been able to buy that product, we might have been quicker ahead and got better 

results" it´s a bit like that, one have to honor the opportunity cost then, you are to see if "This investment 

one has to make and the money for it is justifiable (indistinct) and earn them back", uh versus ―Maybe we 

won´t and have to do something else with... with... labor or routine and maybe get pretty much the same 

result and we have kept that money", it´s a difficult balance as it is, it is and it´s difficult to answer, 

because suddenly we may face something where one has to do either one or the other again. (Indistinct 

sentence) so for our part the money can still govern somewhat. But it must not be that (indistinct sentence) 

that one can´t compromise either. Then sometimes it can be so it has been thought of before anyway 

(indistinct) sitting at the computers counting and investigating thinking "This is great" and then everyone 

should have it that way and then it costs a lots of money and then (indistinct) it doesn´t turn out that great, 

"But crap, we look for something else". Yes it´s a bit like, it can affect. But it´s like that (indistinct 

sentence) but focus on the first stage; routines. That´s probably the cheapest alternative but (indistinct 

sentence) has enhanced all the routines and so, so one has to go further and try something or invest in 

something, it´s like that. 

Yes exactly. Then I thank you for the information. 
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No problems. 

Last question in that topic... 

Yes. 

Do you think producers could find it easier to look at alternatives with hops if one could use the hops 

through these so-called rotation programs; that one rotates uh synthetic coccidiostats during or between 

grow out periods by replacing one or more of them with hops? 

You mean if it would work in practice then so to speak? 

Yes, exactly, that one still uses coccidiostats, synthetic, but one replaces one or some of the ones you 

rotate between, with hops then. 

Mm, mm, it would surely work. I can only feel a little like uh, if one want to get something out of it, if it´s 

good or better or so, then you would use, now I don´t know how efficient hops is so, but if we would be 

interested to just try... just hops, because otherwise you won´t really know if it´s good or not because it 

could... but sure. One can test it, absolutely. (Indistinct sentence). 

Okay, then we arrive into the next last topic here... 

Yes. 

And that´s namely the second half of my work that is about the bacterial resistance one has measured from 

ionophorous coccidiostats. 

Yes. 

And, uh I would like to introduce quickly... some of the data... 

Yes. 

Uh, I´ve focused on Norway and Sweden. Uh, literature in Sweden I have used has been a lot from 

Ultuna, or, the National Veterinary Institute then and there one has seen narasin mainly associated with 

increased resilience from several so-called indicator bacteria studied in production. And in Norway, it has 

also been shown that narasin became so selective also for some of the bacteria one screened, that one 

ended with narasin and then as I understand, one discarded coccidiostats, ionophorous that is about two 

years ago. 

In Norway? 

Yes exactly. 

Well then. Yes. 

And one of the articles I read, they rather looked at trade. And they thought that when they studied the 

literature prior to their study that... that the pattern of selection pressure for increased resilience was not 

related to how the microbes interacted on the substances used in Norway. Uh, so they assumed that this 

must come from abroad... Norway. And they saw a clear pattern in the trade, with parent birds and more, 

that the resistance was anchored hierarchically together spatially then. Uh and it´s the sum of it all, that it 

hasn´t been something acute so but uh, uh... one has seen that uh bacteria seem to react to the substances 

in a way that isn´t really desirable at least. And even Coccidia have also shown different degrees of 

resistance to these substances, all of which are used in Europe. 

Yes. 

And my first question there, that is, have you observed such a pattern, from, yeah now you don't use it so 

often but... the times you like, since you used it, that, it affected the next one, or grow out uh... of outbreak 

then? 
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No, actually we haven't. (Talking simultaneously). Not what I can remember anyway. No… no. 

Now that question was perhaps not so adapted to your production. 

No it was a bit like... no exactly. It's a bit special so that... I probably answer that now. 

Yeah, but it´s good to hear as mentioned. And then the next question there, I try to clarify a bit of the 

literature that is included in my work as well, that uh, one has as an academician a very narrow view of 

resistance in itself... by measuring it in lab environment and then new, recent research has begun to 

discover that when research has been conducted in the natural environment, one has seen completely 

different behavior from synergies and antagonism between different flora of microbes... and I wonder if 

there´s anything you had thought of as well as producers, if this kind of collection of bacteria and analysis 

in lab kind of is something that you have had some particular thought about, how well that it fits with 

what is written in newspaper about what is going on in your production environment? 

No, it´s not something one has been thinking about perhaps. No... I probably haven't. You thought more 

where they got the information or what..? 

So how to study... life simply. To isolate, to look at gene expressions and then trying to find the 

corresponding genome in another microbe isolated from infinite number of different microbes, and then 

being able to speak for a relationship there between, when newer research like... there are so many more 

reasons why uh bacteria take over the functions of other bacteria, than that it would be, precisely, that 

stimulus necessarily. It will affect quite a lot on the credibility I thought, what I base half of my work on, 

namely the resistance one have measured in lab from the production environment together with whether 

producers themselves have noticed it. 

Yeah, no, one hasn´t uh... no, I can't say that... for our part. 

Okay, yeah but then so... uh, (talking simultaneously), the last question there, in that topic... 

Yes. 

It's about how you look at the research that is being carried out today, to sit and look at alternatives to 

antimicrobials... uh, that is, hops as an alternative to ionophorous coccidiostats for example... is it really 

important to focus on in  this discussion, or are there other things that research should lift, which one 

should work with? 

You mean within this with like... you mean the coccidiostats? 

(Talking simultaneously) yes, but exactly, resistance, coccidiostats, other microbes, kind of, one has got 

stuck very much now for this with resistance and other alternatives for it, but, are there other things that 

might be more important...? Another producer, for example, mentioned the feed, bam directly like that, 

and in the interview then as equally important. 

Yeah, sure, just thought, or how did that person think about the issue then really, it's after all related to the 

feed, but the coccidiostats..? 

That both antibiotics such as coccidiostats act partly through the metabolism, that´s how one gets weight 

gain, in addition to the antimicrobial function of coccidiostats. Uh and the person was referring in the 

same mechanism, that if animals get one-sided uh, feed, uh, then it may be that... there will not be much 

left for the metabolism and the immune system in a very demanding environment, to work via. That if one 

had seen to a better balanced feed, one might have avoided a lot of, of, the negative effects of the 

pathogen then. 

Yes it is true that one doesn´t t really know but maybe it is quite so. Haven´t thought about (indistinct) so 

have to bring that with me and sure, it can be like that. Uh... 

But then I take it as if you haven't thought so much at all... 



131 
 

...No but that with the resistance. That is what´s a serious reality, that other, that they get resistant to... 

everything. It's actually really serious. When it finally hits it´s, it can be serious actually. 

Mm, yeah, yes, the word "Can" is what manifests some of the things that this thesis is not about... right 

now. Uh, I discarded the cross-resistance since uh the industry did react the way it did anyway. 

Uh, yes right... yes. 

And if I were to get results that show that the situation is that bad, then I don´t need to go out from the 

beginning and seek, if I could still show that one still solve the problem at a shallower level so to speak. 

So I left that about cross-resistance, except between different coccidiostats then. But that, okay, then we 

have a subject left. 

Yes. 

And that's the food hierarchy. 

Okay yes. 

With producers and consumers and wholesalers and supply chains, money to be paid and so on. And do 

you think that tailored support from other actors in the food system could increase the possibility of 

working with methods that do not include ionophorous coccidiostats in a production environment in 

Sweden? 

(Talking simultaneously). 

Now I thought of everything from authorities, but also how different actors work and how one... what 

different people should earn, back, money for example for their production then. 

Yes exactly. But you thought more that you, other actors can go in somewhere and finance it, or, in some 

way, what you meant? 

Yes it is clearly one of the scenarios I see. 

Mm, mm. And in that case, these financiers... would it be an authority or, would it be the trade or, what 

would it..? 

Well, that I discovered after driving a lorry for ten years, that when I studied with the farmers who 

communicated strongly that they were the experts in agriculture then... then they had no idea... any of 

them, how much money and value that are misplaced, through the supply chains. We calculated that a 

farmer who sold carrots received about 50 cents per small plastic bag. While it costs in the store, what do I 

know, 10, 15 SEK maybe. An over 20 times increase then. And at the same time I presented for some 

among the farmers, the example that young people could work for Coop and earn 20,000 SEK by packing 

a wagon... monthly then. And it´s also supported by literature that uh money, value and power by a lots of 

research indicate that producers and consumers don´t have much to say about it but there are many values 

and money that could be brought from uh, individual actors' turnover over to producers maybe by law, a 

more closed market ...uh that contradicts somewhat what one are talking about to get to export and so, but 

the question is just how, you are looking at different interactions? 

Well, (indistinct sentence) that also, it can easily be so that (indistinct) mood also, stops even more 

(indistinct sentence) in such case, some part of what the trade covers or so of these products goes, being 

deposited to something in such cases it works. So that would be if any store like ICA might finance 

Kronfågel´s production or such, I think that would be... since they are so big also. 

Okay, so you mean that a larger part of the price the customer pays would go back to production, then or? 

Yes, (indistinct) bring forth such things perhaps... 

That one should increase the price of the products? 



132 
 

No, but really, I can think that the trade has pretty good return on their stuff anyway (indistinct) up and 

down, but of course it´s after all consumers in the end by some way how pays (indistinct). Unfortunately it 

is. It´s kind of what you talk about with the carrots that, where are those money going then constituting the 

middle then... who receives them? 

Yes, yeah exactly, but you still think a lot of consumers kind of... they´re the ones that... 

...but consumers well, I mean like this that the trade should in some way be able (indistinct) that a part of 

what you sell of the products, let's say the broiler, which is such a thing that is somewhat popular for 

Christmas now with the eel and so, then some extent of what one sells or that rests on a Scanian eel feast 

as it´s called through a certain percentage of that money in the price we paid go to a fund for releasing 

new eels kind of, so there could be some such a thing so that... otherwise, the risk is that an actor like ICA 

or COOP goes in, that it will grow a little too big for them and want something back also maybe... I don't 

know, it's just my own little philosophy. I think one shouldn´t include them like, too much either, because 

they have already noticed what they have... actually, but then it´s as mentioned... unfortunately I think the 

consumer yet have to pay it finally somehow, that they earns it anyway, so it is, it's hard to know... what's 

left. 

Yes, okay... but I still interpret it as the ultimate consequence in the chain lands with the consumer 

anyway you mean? 

Yeah, but preferably, in the end it shouldn't really, that it´s they who get to pay the stuff, uh (indistinct) in 

the trade there is probably enough room for me too, but unfortunately it won´t be like that. Can they see a 

value in me that they can sell more for that reason so maybe... can neither defend it... but of course you 

can paint it in many ways, at the same time one asks the consumers then they would like to, they want the 

best, but at the same time it shouldn´t cost anything, it´s also a little uh... dilemma then, with this money... 

everyone wants it but no one want to pay then it gets too expensive and then when it becomes reality one 

buys what is cheap anyway... it will be like that... yeah. But sure one could have done it, if it worked and I 

don´t know... it would have been great. Because it is also a step to force it further, if one thinks about that 

with the research. 

Okay ... next question there... 

Mm. 

Uh do you think it would be easier as a producer to work with alternatives to coccidiostats if one had had 

a position more similar to the one of that the trade association has, Swedish Poultry or similar, to be able 

to work for different laws and regulations? 

It would certainly... I think so ... then one has people with the time to do it, it´s a lot... to work with in a 

sense... yes but it would be an alternative sure, I almost think so. 

But it requires that one has the time, you mean, to add that time as a producer to u follow up on the legal 

text and..? 

Yes it´s as you say, that one has an organization that deals with it, for the producers so to speak. So it's not 

easy as a producer to keep on talking about this stuff, but if one has an association that manages that... 

(talking simultaneously). 

Yes, but then one is back exactly where you are today, to lean on an association, then we are back on 

square one again. I thought more that the producer per se is more part of the legal process that can, which 

in one way or another have easier to talk from their own background directly to uh politicians then. 

Mm... yes but definitely. I guess (indistinct) then it´s perhaps easy but for a large producer sure... that is, 

it´s... uh... (indistinct sentence) it´s as what one now sees in the industry that it´s (indistinct) let go of those 

who are good at talking for what the industry wants... convey. If to look just at (indistinct) if one is that 

person then I guess that one needs uh (indistinct sentence) so that... uh so that (indistinct) one would 

probably definitely... be able to do. (Indistinct sentence) is it someone who talks with (indistinct sentence). 
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It´s probably that famous time that should be, that one should put down the time also on that job. 

(Indistinct sentence) that it´s as you say, to have somebody to make your case then one is kind of back 

on... and have to trust someone else to... Yes, (indistinct sentence). 

I´m thankful for all the answers I can get in any case so... 

Yes, yes. 

Uh, second-last question... 

Yes. 

Have you experienced pressure from other actors in the food system that uh... or the times you have used 

coccidiostats, that there were reactions from uh... from uh, other ... people, or legal entities? 

Uh... farther back so (indistinctly) were with the Swedish Poultry, then the issue was always raised and 

still is for our part and then we got to defend ourselves via that we... don´t operate with it, so, then... then 

it, then concerns automatically fall so to speak. For our part right now we don´t have those problems... 

The question always comes up, but we can also say that we... have that concept of not having it. It´s very 

simple for our part, if you say so. 

So you still feel that it has been raised frequently... that topic from uh consumers and... 

...yes, but like this hormone thing that they turn huge and grow fast... it's a lot of that, but maybe not 

exactly this with this coccidiostats, because I think frequently there are many who don´t really know what 

it is and what it means... but it is more about that they get growth-promoting substances so to speak and 

such, but it´s quite some (indistinct) actually in that sense, even if it shouldn´t be like that... it may be 

since the animal should stay healthy and so, but we do not have, we haven´t experienced it in that way... 

Because it´s, when one operate the way we do now with a small farm shop and so it turns somewhat into... 

if one come here as a consumer and buy, one is probably counting on that it´s genuine, then one have 

more control of where it comes from and what it contains... it´s more that approach we feel we are 

building on that it´s good to buy here because one know where it comes from and one know how they 

have lived and we are happy to talk about it, so that it... is... so there we probably can´t feel we have 

encountered anything really... from our part. 

Yes, but it was fun to hear. 

Yes, it´s, something, positive. 

Okay, that sounded... heavy. 

No not like that but perhaps, since one have a farm shop, one might have a little more insight into how 

they reason... (indistinct), yeah. 

Uh, last question... 

Yes. 

What are the main factors that have encouraged the use of coccidiostats among producers in the food 

system? 

What did you say, what are the main? 

What are the main factors that have encouraged the use of synthetic coccidiostats among producers in the 

food system? 

Mm... mm. I would say it´s... if I´ve now understood your question correctly, then I guess it´s that one 

have kind of, one doesn´t know anything else... you mean a little like why we´ve, why one have... use it or 

so and not see to other options... is it a like that you´re thinking about an answer or..? 
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Well no, I think more about what was that made it come to... why was it introduced? 

Okay! Yes. But it´s probably uh if you take like before the new law came for antibiotics, it was... then it 

was a lot as it´s in other countries with like, that then one could add almost like everything possible and 

then it came to be a ban and then one found something else, it´s probably was owed to that uh... the whole 

industry claim that it´s impossible to raise broilers the way we do without it. That one has... it's not 

possible without it. But other (indistinct, actors?), have, I can also feel that it´s probably not the enterprise 

itself that has just... continued... I don´t think it´s us as producers who have said we must, that, "We must 

have it", but it´s surely that it has developed so, it doesn´t work without it, it like becomes ugly without it. 

Then I don´t think one, one might have searched (indistinct) I don´t know but... there´s probably this with 

the production kind of and (indistinct sentence) and the money is ultimately what governs... it's (indistinct) 

and such that render... it surely could, I could think that... But think yourself like (indistinct) what is it that 

have done, (indistinct sentence) that one could say that this is what have incorporated it, (indistinct 

sentence) otherwise it doesn´t work. Simply. One can´t raise broilers at the scale we do without 

incorporating it. (Indistinct sentence) to manage it (indistinct sentence). Then it has become more and 

more (indistinct sentence) and then one continues with it. Yeah, it´s probably the only thing I can think of 

(indistinct sentence). 

Yes, but it is your answer that´s interesting, so that, I thank you. 

Yes, and (indistinct sentence) one and a half hour, or how long can it take? 

Yeah, but it´s about one and twenty-five, so it's a record actually with five minutes, roughly. Though  it´s 

tidy to sit and analyze and listen to and so such, but it´s also the fact that once one have everything on 

paper, then there are those who have talked most that are most valuable. So it´s a necessary evil, in a way. 

What did you say, that's a? 

It´s a necessary evil. 

Yes, yes, but if one want to get something out of it, it´s like that. 

(Runs formalities and contact details). 

Is there anything more before we finish that you think I should know? 

No, I think we've included most of it anyway. It´s interesting that which you are doing because it´s, it feels 

a bit like it... again like what we talked about on that question, that one have just continued, that, there is 

no other alternative. Then there is also much else that governs through the very pharmaceutical industry 

since I can imagine that it´s quite a big deal for their part, to deliver synthetic coccidiostats to the broiler 

industry, because it´s surely a large consumer, with a great consumption. I guess that´s why… with all the 

technology today, it yet hasn‘t been possible to develop car engines that goes on any other fuel than oil, 

gasoline and diesel and so on, but it´s probably because others have resisted so far. 

Yes, oh yes. You haven't seen this documentary "Who killed the electric car" or? 

No, I don't think so, but one has heard that quite a lot of money that has been pumped in to halt 

development for much else. 

So already in the 80's, companies had developed racing cars that went multiple hundreds of kilometers per 

hour on batteries, I recall. And then there were cars that could roll long distances if I recall before they 

needed to be fueled and at the same time there was that argument you mentioned in this case about the oil 

industry which uh according to this documentary pushed the US state to restrict these companies, and one 

followed those trailers loaded with those cars to the mill where they were thrown in, car after car. So it is 

probably to a large extent, but what I reacted most to, it was long after the thesis had started, I was on, I 

was having lunch at my job and on the radio a county vet was interviewed about the fact that that this 

proposal had been made in the EU machinery then, yet another ban in the EU then for these substances 

and this county veterinarian answered this question you mentioned about serving who´s interest? Uh and 

then that county veterinarian meant that half of some veterinarians' income came from just dealing with 
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coccidiostats. So that person meant that there will probably be very tough protests from the veterinary 

departments especially. 

(Indistinct sentence)... yes, the money governs! 

But okay... then I have to thank you for your time. 

Yes, thank you, thank you. Then you send the transcript then, that would be good!? 

Absolutely. 

Yeah… Yeah. Take care. 

Yes the same to you. 

Yes, thanks a lot, Hi... Hi. 
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2.9. Interview with producer 9 
I`m recording from now on. 

Yep. 

So (name), the first part of the thesis - animal welfare then, uh first question there is, uh do you think it´s 

difficult to manage current infection pressure from coccidiosis? 

Repeat the question again, because I don't really hear what you said, the last, if... it's hard to...? 

Yes but if I raise the volume somewhat... 

...Yes, because I´ve problems hearing what you say! 

Ah, yes okay, I´ve struggled when I´ve done the interviews the quality has been so bad from the file I 

transcribe from, that it can take an eternity sometimes until... but uh, it's maybe because I´m 

experimenting that caused... I hope it sounds better now anyway. 

Sure, we´ll give it a try. 

Uh... so... do you think it's hard to manage current infection pressure from Coccidiosis? 

No! 

No, but okay that was uplifting to hear. Question number two, can Necrotic enteritis, the disease; can it be 

managed without ionophorous coccidiostats? 

Uh, the question is whether I am the right person to answer that. 

Okay. There are always some producers who leave some questions blank, there is always someone in any 

topic that says... 

...I can, although, I can say like spontaneously that I follow the Swedish Poultry´s recommendations 

regarding this... this and have had no reason to question it. So I would put it. 

Okay well then, but then... so... is it time to ask then if you use coccidiostats? 

Yes, we use uh, that in my production, yes. 

Yes, okay. But then maybe it´s difficult to answer what would happen then if you didn't, it might be 

difficult to know..? 

Yes actually, it's for me it's theory, because I haven't tried to operate in any other way, so it's uh... and I 

can´t see any problems as of today, but it´ll not be relevant me not to use this... to put it that way. 

Yes, yes no worries. You don't need to feel like that, I... 

...No, sure (talking simultaneously) sure, absolutely. 

Uh, so, I would need to present quickly the next bit of research on hops... 

Mm. 

Uh, I build my work on four articles... scientific articles... 

Yes. 

That´s what´s available on this subject, and they are all produced at the American continents. Three of the 

articles are from United States, one article comes from South America. They range from 2006 to 2015. Uh 

and what they have done in these experiments which are interrelated, is that one has exposed animals to 
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infection from Clostridium perfringens, which is the pathogen of Necrotic enteritis then. And even in an 

attempt, they were exposed directly to Coccidia. And then one observed how well hops compared to 

synthetic forms of coccidiostats succeeded in reversing and lifting the infection... and uh in the first article 

that came in 2006, they just compared hops and a penicillin… And there one saw that hops gave just as 

antibiotics through the metabolism, this observed weight gain... so that they saw that when the animals got 

hops they generally had higher weight than those who didn´t get hops. And this was via the feed then. 

They simply milled the cones. In two and three they challenged with C. perfr. They do the same thing 

there, they are designed in different ways, in one, one looked mostly at health and in the second one has 

increasingly turned to look at weight and health per se, but one examined much more of how the 

metabolism in the intestinal flora changed. And one can observe the same thing there, that hops reduced 

the amount of Clostridia in the intestines but left virtually the rest of the intestinal flora intact, which gave 

the better weight gain then and healthier birds simply. Uh and once again that showed a generally better 

weight then. Uh and in one of the experiments there, when using the highest concentration of hops, at the 

time one had begun to add hops via the water, so that they added hops in the drinking water simply, and 

there it was seen that the highest concentration had the highest frequency of absence of damage by C. 

perfr. in the intestines as such. And the last article that came in 2015, it builds on the previous ones and 

there one infected with Coccidia instead. Uh and it hit really hard on the birds the first week. Uh they lost 

weight significantly and lost half of their usual weight gain. And then in the fourth week of the 

experiment, finally hops began to turn... uh the infection then. Uh so what was concluded from these 

articles, it´s that hops have clearly proved to be an alternative as they write "should" be seen as an 

alternative to other weight enhancers then. But then what concerns the effect as an antimicrobial against 

the pathogen directly then, that can´t be compared to the synthetic coccidiostats then. So my question 

there, uh that´s, what hopes do you put in the results to consider testing hops in production? 

Uh in what form do you mean in this case uh I´m thinking about this via the drinking water... what I 

understood there was better effect both when it comes to limiting uh... uh, the bacteria but also then the 

weight gain if one was to mill into the feed, is that right? 

(Talking simultaneously) but I don´t know if they investigated any difference between solid or liquid 

thought. 

No, I just refer to what you told me that the first time there they saw the opposite, that it gave no effect at 

all when one added through the drinking water but then after a number of weeks... the effect came. 

Uh, well the effect was present, it was, but uh the Coccidia... impacted so terribly on the birds that the 

hops failed to alleviate the situation until the fourth week in any case... and since the hops were added one 

day before the infection then so what the researchers discussed in one article was that what would happen 

if adding hops like coccidiostats from day 1. Uh had there been any difference so to say? And I think 

that´s what the next article will look at. So well, it has effect but if to put it like this: the Coccidia as I 

interpret it, was much more aggressive than C. perfr. So there was probably a higher effect from the 

pathogen simply. So it probably had nothing to do with the hops. 

No. Would... uh, the environment in these trials, in these departments, can one equate them to the 

production environment in our country? I think, I imagine if I would try this in my stable on my farm... uh 

if I have a better starting position right from the start. That's how I think, that, specifically in Sweden 

broiler... uh, production may have a completely different environment from the start... and not the same 

pathogen pressure. 

Well it was very interesting that you asked, you have been the first producer I have talked to so far that 

has actually asked that question, so I have been waiting for someone to ask just that. 

No, because I like to think that we´ve a completely different uh management in our business compared to 

what many other countries have with quite a lot of preventive work with clean environments and cleaning 

and... yeah the essence of our production and our operation. So one might start from a different position 

than others, in other countries that may have lesser... preemptive measures and animal welfare. So maybe 

it doesn't take as much to slow down an infection... or reduce it, or completely lift it. Uh... 

...Yes, exactly, I understand your question. Uh, a legitimate question. And I think it was good that you 
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asked it, uh... it's that I have been sitting and investigated that in the articles and it's a bit yes, so, there are 

some... disadvantages there they haven't really specified, no, what environments they walk on uh such 

things, and in an article they were very transparent about it, that the reason they didn´t find a certain 

bacterial strain when searching the intestines of the animals, may have been because uh the environment 

was not really the one usually present in a production environment. 

No. It's a bit how I think too about uh our business and mine specifically, that, that it was actually that, 

that... on my question, or my answer to the first question there if I can imagine trying this or, if I know 

what happens when I don´t use coccidiostats, and it may be that in my environment today I could fix it 

quite well but, perhaps not every cycle, every flock, but periodically and It´s maybe since we have so 

much better animal protection than in other countries and one hasen´t, one may have a thorough clean up 

and yeah an environment in the stable that is much better from the start for a broiler then. That in this case 

it might would´ve been better to do it here than in another country... even better results, right from the 

start. That's how I think. Uh... for me, I know, now I´ve no problems with this and haven´t had, on, sure 

one can see in some flocks that there´s a tendency and such a flock might not have coped even if one had 

tested hops in such a department, then maybe there would be a catastrophe I don´t know, but uh, but 

generally we might have managed it better. 

Yeah absolutely. All that is included in the background theory of this study and it was why I turned to 

Swedish producers because you have been so very good… so uh, I thought that was why it´s interesting to 

ask them, among the leaders in the world, how, how you view these, uh... the results then. 

Now I'm no expert on the veterinary, issues at all, so I, that's just, it's just pure theories in my head when I 

frame... reasoning with myself, but I´ve no evidence or such to my, my assumption of my production... 

that it would work, so, it could be completely wrong, it might not work at all so... uh... but... it´s a question 

which is relevant, that we, we have a better climate, and a, a better animal climate in the stable and a 

better condition than in many other places, that´s why we´ve such a good production we have in Sweden, 

that it´s very seldom we suffer some big problems. Uh... 

Yeah... In fact, several producers I´ve interviewed entered the same topic, that some felt a certain view 

that there has been no research in this area in Sweden for many years and the stables are not the same 

today as those just ten years ago, which means it could be, perhaps, a completely different environment 

when sampling in relation to antimicrobials today, compared with ten years ago. And I know I´ve said it 

before but I forgot to say it now, one is anonymous as a participant in the study then... 

...Yeah, yes absolutely ... 

...But I´ll keep the transcript thought. 

Yes. 

Just so it's mentioned. But do you feel the same as some participants that one kind of within the 

counseling of the industry, as I interpret it, to some extent have underestimated that the environment has 

changed very much in the stables today? 

I think, I think, and I think we´ve been very talented for years, but it´ll be... uh, better, increasingly better 

all the time, that, one actually always focus on improvement and, and tougher demands are being stated 

and those then, the producers who don´t manages it to work then, automatically disappears gradually 

because they don´t live up to these, uh... demanding welfare programs and the requirements in Swedish 

animal welfare legislation and also within our industry foremost. That discards some, and automatically 

that don't manage, and then those who stay will be better and better. Uh one lifts everything a couple of 

steps all the time. Then there is always, then there are problems that show up meanwhile, but, but 

generally, I would think we have a, a better climate today than we´ve ever had. 

Yes, but that´s good to hear actually. 

Then it has to some extent to do with the breeding which, undertaken… that one... the animals become 

stronger and can withstand a heavier pressure. Uh though it happens, sometimes that one fall back, that 
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something happens that one, that one, yeah, maybe has difficulty understanding, but generally it may feel 

as the material uh, that is, the breeding material is more resilient. 

Mm okay, absolutely... 

...It is also theories I have since I have been in this industry, that I´ve seen how it developed. Then it´s not 

everything that´s, has become much better but in general most things have become better gradually. 

Yes, but it´s very fun to hear actually that... 

...Is there any, is there any trail or any comparison with the producers, or producers that´s don´t use 

coccidiostats at all today, like in Sweden... how do they, how the producers view this? 

Well not what I know angled like that from what I´ve read from the Swedish National Board of 

Agriculture and others and I can´t really talk about who I´ve in my... it, that, this topic became so sensitive 

so I´ve chosen to not include any features at all in my study about descriptions. 

No, absolutely. 

Uh so, unfortunately, I can't answer. 

No, I understand that. Yeah no it´s just my thought, that if one considering this, that there´s somewhere in 

between, perhaps, than using coccidiostats or to not use them, something in between, uh maybe. I think 

there should be room for that in a certain future and then it would, hops then in this case you told me that 

it could be an alternative... yes. That's how I think. 

Yes, it was very interesting that you mentioned it, because we are coming back to that topic as well. So uh 

yeah, I think you ask a lot of interesting questions, of which a few I had hoped for have not been 

mentioned otherwise. 

Yes, now it´s like this that I´m a small producer and I might stand out in one way or another compared to 

my colleagues or competitors in the industry precisely because I´m small and maybe since I´ve a few 

other goals with my production as well, and not only that it should expand, grow and become better and 

so, but I think it´s preferable, but there may be other values as well. That's how I think, which I'm 

interested in. 

Yes, once again it´s interesting that you came into that because uh when I asked the question to several 

then several participants are in disagreement if it´s hygiene or if it´s flock density that will be crucial for 

such production then. 

Today it´s, purely the economic aspect so, unfortunately, it doesn´t work to compete really with the import 

production if not having this stocking density that we´ve in Sweden. And yet we are not at the same level 

as many other countries anyway, but it´s an economic issue and is ultimately about whether the consumer 

is willing to pay a couple percent for a better animal welfare, or better I shouldn´t say either since they 

have it good today too, but yet another step so that... yes. That´s what´s difficult, we´re competing with uh 

producers worldwide who don´t have the same requirements to the same extent and... 

...There are several who´ve (talking simultaneously). 

Then there is, as it turned out, there wasn´t a yes or no either, but there are also competitors to me who 

don´t use coccidiostats and sure it works, but at the same time the question is whether it´s possible to 

replace all production with this, with that then in that case and competing at... although somewhere it´s the 

economical bit, which has a big impact... for the consumer, of course. There´s a big difference, that, many 

are, I notice because I have a production that´s to a further extent compared to everyone else´s in terms of 

(indistinct) products and the way to operate and but... where to draw the line, what´s it allowed to cost 

since, for the consumer to accompany me and buy my products..? So that... everything matches in the end. 

Yeah sure, but that's where it usually lands... there. 
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And because we still (indistinct) animal welfare in our industry and we do as much as we can to make it as 

good as possible, that the animals under these conditions uh… so... based on that then one should 

definitely think one step ahead and make it even better... and this could be an example... or a thought... 

forward. 

Yes, that was what was hoped that... it could be one of several tools simply. 

Is there something else, can you see that in this study, is there anything else that suggests that there may 

be some other problems that appear? 

Uh, yes there are further questions... I remember asking one of them that, if one rotates then, via these 

shuttle programs uh synthetic, replace some of them for hops that is. And then this very experienced 

producer was the only one who had actually a negatively attitude, saying that "Well the risk might be that 

if the hops are not sufficiently selective against the pathogens they may establish again before the next 

synthetic coccidiostat is rotated in". That was pretty much what I heard and then that one, that producers 

disagreed about if one could manage without via just hygiene or that one needed to be smaller as a 

producer. So there are like balance questions like this. That's what I'm thinking about anyway... 

Is there anything, again you don´t have to answer if you don´t want to, but I still ask the question, is there 

any interest from like feed manufacturers, that, to test such things, or does it costs too much, or is it so that 

one don‘t t believe in it or...? 

Yes, I came by accident in contact with a company because I called one of the other producers in 

Sweden... and... I felt that the atmosphere became very... very... like demanding, they didn't really wanted 

to answer straight, it was pretty many things I was going to agree to before, and I tried to slow it down all 

the time and say that I am targeting producers, so it was interesting to interact, but I felt that the conditions 

were a bit messy. They might didn´t respond as completely comfortable... 

...No, well then. 

That's my interpretation from 1, 1, sample of one kind of actor... 

No it´s like this, there are, and it´s continuously, uh, tests and, and examinations and trials, with different 

production methods, where the feed is a huge parameter, at the same time one take samples from different 

breeding materials and much other things too and one run parallel flocks to compare back and forth, so 

that there´re always test flocks that one breed and slaughter and look for something one can contribute 

with. Uh because I think there would be interest if no actor slows this down because it "Might be 

troublesome", I don´t know. 

From producers´ perspective it was different; some like shrugged and said "Yeah but does it work then? In 

that case it´s settled" others meant like "Sure, why not, when to start, what do I need?‖. And everything 

between, although I haven't any other segment than producers in my study. Since I have a background in 

biochemistry and genetics and such, I felt that interviewing veterinarians and such might be a good sample 

segment for some questions but I´m pretty sure after reading the literature that I know the answers. So 

why take another lap for that... when maybe producers might have an ace in their sleeve they can 

contribute with. Who knows, it can be a detail that makes all the difference. 

I´ll tell you, me, the generation before me, we are an old family business and uh my parents, those who 

ran this company before were, especially my father, was really happy to test different things and we had 

your farm and we, he had his own theory to add garlic for example, in the drinking water, he tested it, that 

in the current flock, now I don´t remember how good that went, but he was quite innovative when it came 

to such considerations, and then we talk the 80s, it´s so long ago, then there wasen´t much more of that 

but, but I´ve had that with me that there are... maybe solutions to things that one hasen´t thought... of. Uh 

now this was perhaps not a good alternative, the garlic, but it does help against lot of other things, so it 

was how we started testing... in a small scale. 

Sure, garlic is a very active antimicrobial... so... 
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...Yes, of course, sure... yes, I just wanted to tell you that, we, I´m open to things, that one shouldn‘t close 

any doors, that's how I think, then obviously one can´t risk too much, so it´s, but it would be very 

interesting to do a study, absolutely.  

Yes, so what I reacted on was that during the years I pitched this with hops informally via meetings at 

county boards and so on one engaged in there was, pretty much no response, I was just this layman who 

took part, like, so now that I started the work it was quite a lot of resistance from the entire service 

sector... literally. And then when I bring the research proposal to the supervisor finally, then I realized that 

they didn´t believe that I knew what I was talking about, but then when the fact landed, that it had effect, 

then this person began to, it was very interesting for me how SLU on somehow had completely missed 

this. There were several actors who argued that "There´s no research on such a thing!? Then we would´ve 

read about hops in that case‖, but unfortunately it´s as you say that one has to seek innovation. 

How is, is, now I´m asking questions from you, but I think what´s, what´s the supply of hops, I imagine if, 

if, if it would work as well as these studies show, is it technically possible to use this and make it work? 

I got the question just from the previous, uh, participant and, and I´ve been sitting with the transcript 

several days now and I haven´t had time to check it out. Uh I know how to get it, but what I don´t know is 

the price, but maybe it's the easiest to find out. 

Yeah yes. 

And, it depends on how choosy one is, since many growers of hops have the exclusive rights to grow and 

sell their own cultivars. That means as a brewery one may has to order hops from say Australia, so it 

depends entirely on what properties and levels of these different antimicrobials in the hops one wants 

which will determine to a large degree from where one has to order. So there will probably be a big issue 

about cost about which you want, I would bet on it... if you are not that choosy and think like "I test with 

any hop‖, then it would just be to order from Central Europe which is surely relatively cheap in any case. 

I, I have no idea either about uh coccidiostats, what it cost, the cost to mix it into the feed, so I´m to 

ignorant about this and about cost of feed today. 

Aha you meant it that way. Okay sorry. So, based on what I´ve studied it works just fine to just grind the 

cones in the feed. The costs are added when one has to start isolating, as they did with the b-acids, a 

certain fraction they used when they added it in the water. And then one surely has to turn to an 

intermediary for... that. And then it´ll be perhaps the same thing, that one has to pay for the processing 

then. Otherwise, it seems to work well to grind the whole cone. Then one get all... uh all content of the 

cone. 

Is there, is there anything that, in the study describes how the animals, or the broilers in this case like the 

fodder? 

Uh yes there were a couple of studies where the researchers couldn't see any difference on how they ate or 

drank from the water. 

I ask the question now since it can develop at... times, it´s not often but sometimes one see a flock that 

basically stops eating from the feed for some reason. Although not so often but it can still happen 

sometimes and one find no real explanation uh and then one´s wondering if there´s anything in the taste, 

something that has uh, where the feed is made that it has become wrong or that some cereals or something 

taste bad which makes them stop eating. 

Well, okay then I understands why they focused so much on that in some... 

...Yes, because one know it can be like this, that everything, that the broilers should eat and they, they are 

bred to eat and grow to become a broiler for food and that all of a sudden may decrease their consumption 

in a day with half... uh, now I exaggerate a little but, it, it, it has sometimes happened that one think they 

have stopped completely or reduced intake with half and the feed´s left, one doesn´t eat, why don´t one eat 

then, the whole flock? And then the thought is: Can there be anything that tastes bad suddenly, or ―Why 
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don‘t you then?‖ And if then mixing something into the feed; is that tasty, that: do they find it tasty or is it 

like "No they´re a little reserved", uh... but in these cases I´m describing now one often may have received 

a... a feed that, which doesn‘t taste good, uh but that it has been, that if adding hops from the start one 

learns how to eat that too and how it taste. It´s sensitive to bring in a feed all of a sudden, then it´ll taste 

different, then it can be some problems. Not everyone is as curious about new flavors like us, us humans. 

Yeah sure, as I said, you ask many interesting questions. I had hoped that more people had asked some of 

your questions. Uh but as I said it´s very fun to hear that they are asked anyway. 

Yes, yes absolutely. You are welcome to move on with your questions; otherwise it may take too long. 

Uh absolutely. Then the last question of the first topic, uh to what level would you imagine that birds 

might suffer from withdrawing ionophorous coccidiostats? 

That, it's also a, just, just a, I really don't know, honestly. Yet again it may very well work very well, uh in 

one flock but not in another. 

A sufficient answer. 

Yes okay... thank you. 

So in the next section we will come to your innovation capacity in the company. 

Mm. 

Have you, for any reason, wanted to test alternatives to ionophorous coccidiostats? 

Well, honestly, I haven't thought so, so far. 

Okay, no, but that's sufficient. Uh, question number two, uh have you ever had ideas about where you 

wanted to take your business that have been possible owed to factors such as financial, or social resistance 

or others, that turned out the way you wanted to? 

If I´ve had intentions, my intentions have remained thoughts, it hasn´t proceeded much further. I´ve had a 

plan, I´ve been running this business for ten years now and I´ve had the idea from the beginning to find a 

solution for own feed, for example that would be adapted to my business and my product. I have asked the 

question to people about price and like that, but as I said, it has, it´s the financial parameter that´s tough. I 

have never taken the step and tested it. 

But then you intended to turn to other actors who blend for you, was that the idea? 

Yes, and maybe, I run a small business and integrated production to my own slaughterhouse, I have 

external suppliers too, that is farmers who turn to me for slaughter, that I in my little bubble would have 

an own concept on the feed that no others have. It would suit me and would then suit us and would 

perhaps be a potential little niche... form. 

(Removed a sentence including a couple interviewees‘ responses on what was said about the subject that 

were unnecessarily specifying to whom they were. No more than what has been said by themselves 

though). 

And this idea, it´s basically based on the fact that, I´m a local small actor that can emphasize that I´m even 

better than my competitors and I see to my animals and I´ve a feed that is adapted exactly to my animals. 

And maybe also as you say about the coccidiostats that one can imagine quitting in the future uh to feel 

even more proud and that the animals can still achieve. 

Ah, absolutely, it was one of the producers when I asked about alternatives and that one mentioned the 

feed, directly, bam... like that. That feed is number one, the producer meant that determines how well the 

intestinal flora feels and how well the intestinal flora achieves will determine how well one resists 

pathogens. So that producer said that if one has a feed that´s not just promoting growth and one-sided diet, 

it will perhaps provide better conditions. 
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Then one has the problem of the slaughtering process, and there will be a lot of, it can be to a lot of 

problems when one has slaughter machines that are adapted after uh a fairly even growth on a flock. You 

can imagine, you are passing over to the slaughtering process, and it differs too much between the largest 

and the smallest when they are slaughtered. You get other problems in (talking simultaneously) thus 

technical problems that mean you may ruin... the food. A lot of practical things then, hygiene are things 

that, so when one slaughter a flock, one strive for a flock that´s reasonably even to fit as well as possible 

in the machines. And it´s, it´s a lot to achieve food-smart and hygiene. 

Yeah, yeah, yes... okay. 

Then the next question is, is the breeding material we use; is it adapted to a different feed or is it well... 

there are many things take into account in order make it as you want and then we end up in this with the 

financial bit, that do my customers pay that price for me to have an even more niche product? Yes maybe! 

It goes towards it, as of now it looks it´s the cry for locally produced and more and more people should be 

aware of one´s choices of food and one buy less and less meat products and when one eats meat one might 

choose meat that is specially... yes, produced since you want it to be good. 

Yeah of course, you are totally right about that. Uh so... the third of four questions there... 

Yes. 

To what extent would you imagine that a producer in Sweden today, could increase the level of preventive 

measures even more to be able to discard ionophorous coccidiostats? And what role would you give the 

results of hops in such a process? I know we touched that somewhat before... uh... you felt like, yeah how 

were your thoughts? 

Yes I argue that the conditions in order to be able to partly maintain the stocking density, though perhaps 

not quite as high as of today, but still to a higher level than when you don´t use the coccidiostats... uh 

something in between maybe. Then it may be necessary or even better conditions for the animals to enter 

my department. And then you also know because you have been studying this, that clinical hygiene is not 

always the best, but maybe it should be a bacterial flora that´s adapted to the animal, uh... sterile 

departments is nothing you strive for. 

Yeah no... no. 

Since it´s like this, it must be an adaption to the animal that is to enter my stable and yet there are 

conditions for living there and being able to grow and thrive, and then I´m not the person to answer how 

uh, what the infection pressure is on a flock without coccidiostats. So, I, I am too poorly educated in the 

medical issues, I can't manage... to answer. 

It's all right. 

But on the other hand, I think that, that we´ve come far and we are very far ahead but it´s clear that there 

is even more to do in terms of... of, ehm, uh, the environment. And above all perhaps one has longer 

breaks between flocks and that one doesn´t strive for only slaughter more and more and produce more, but 

one has maybe a little longer... stop between. 

Yeah precisely. But if skipping the next question there, as you asked before, this; would it be possible to 

rotate hops with ionophorous coccidiostats, which is also such a question... 

...yes. 

Do you want to skip it then or? 

I want to, that I can't answer it, I don't know, I´ve no knowledge about it. 

Absolutely, no worries. Now we´ve reached through half of the interview. Do you want me to increase the 

pace... somewhat? 
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Absolutely it´s okay. It´ll be hard to talk much longer. I may be clearer in my answers perhaps. 

Well, though, it´s good to have a lot of text, but uh, but at the same time one don´t want you to give up, 

either... 

No… no. 

Then we enter the area that speaks for data of resistance then from ionophorous coccidiostats. 

Mm. 

I build the other, half of my thesis on two articles from Sweden and a handful from Norway. In Norway, 

the literature talks for that narasin come up time after time, and gave such a selective pressure of measured 

resistance. That was what created the situation that, at least if I understand the situation right, led to the 

abandonment of ionophorous coccidiostats completely. Uh and an article from there, when the researchers 

built their proposal, they didn´t think that the pattern within Norway of substances used matched bacteria 

that were showing resistance. It was simply the wrong substances. So they began to suspect that resistance 

measured in Norway to some extent came from outside. And they got the proof that in any case a certain 

amount of resistance came from outside with the trade of parenting birds and other, other products then. 

Uh and concerning Sweden the two articles comes from the National veterinary institute. And that's where 

narasin is focused upon again. And one also measures an increased resistance to narasin and also another 

antimicrobial, but haven´t fully understood the cross-resistance between narasin and the other. But one 

reads that the indicator bacteria they use, they haven´t respond in a completely pleasant way anyhow. But 

one can´t see that there is any acute cross-resistance threat towards human medicine though. So, based on 

that fact one observe increased resilience in these two countries simply, my first question is: have you 

seen any such indicator in your production, that it may be more difficult to dispose of, to manage, having 

to work harder to keep animals healthy? 

No. 

But okay, that's what everyone has said so far, so it's really nice to hear. And now we come to a difficult 

question again but you get to answer honestly how you feel about it. The second question there, to what 

extent do you feel that trials that I build on now, where one trace resistance in a lab talks for what actually 

goes on in the production environment; is it universally enough you feel like sitting and screening in a lab 

to know what has really happened in the full extent, in the stable environment? 

Yes it's a good question, that, I, I don't know if that's enough, uh... 

It's okay, no problem. 

Yes it´s somewhat difficult for me to, to answer such a question. I don't really know about it so it's well... I 

don't know. 

No, but, as I said, it´s okay... so these questions several often passes on. 

Yes we are good at doing that. 

No, but there are difficult questions and I don´t know either so... Uh, the last question in the next last 

topic... uh would there be better alternatives to work with, with this issue than to just look at alternatives 

to antimicrobials? Uh are there other things you think research has missed... to invest money and focus on 

in this topic with data on what´s happening in, among bacteria and other pathogens in broiler production? 

Uh there have been some writings about these issues. 

Yeah. Well, my thoughts around this is that the closer the consumer or the person gets to the problem, the 

more headlines and the more articles are written and the more people have opinions about one thing and 

the other. Uh so it´s uh it´s just to look to yourself that if it moves closer surely you´ve more, have more 

reason to have opinions and engagement. So that the answer to your question really is that it´s manifest 

this way. Actually sometime maybe one focus on the wrong things. That which is relevant right now 

maybe.... 
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Are there other things for preventive purposes that you think one should work with instead... simply with 

other tools to get a more sustainable situation… so to speak? 

Generally, I think one should look more at what works and what doesn‘t work... there are producers here 

in our industry who are obviously doing very well. What do they do well that others don't do as well 

perhaps? Or are there any differences in a production, geographically perhaps or perhaps such things? Is it 

smart to have a broiler farm at certain locations, for example? One thing you should look at maybe not just 

because it suits me directly, but maybe there is so many problems that pop up that it may not be 

appropriate. I can sometimes think there are too large farms, infection pressure and everything perhaps is 

probably harder. Multiple animals is such a thing that I´m hesitant about, without having scientific 

evidence for it, but it´s also like this: I believe that if one add too much it can be uh... contagious left and 

right. That´s one thing I think one should consider more. And we do that too, we do... it was much more 

common 25 years ago to have different species of animals on a farm than you have today. 

Okay, yes then I follow you. Yes. 

That´s like how I think that there maybe are such aspects, which contribute, that one can get a cleaner uh, 

better environment for our animals. The infection pressure may, may decrease; in this way one can 

possibly reduce this in the future with these coccidiostats. Again, I don´t know if I reason correctly but it´s 

a thought I can muster; to focus more on that. 

Mm, absolutely. So are you ready to go over to the last topic? 

Yep. 

Uh then we come into this with the food system and different actors... 

Yes. 

To what extent would tailored support from uh other actors within the food system be able to increase the 

possibility of succeeding with alternatives to ionophorous coccidiostats; is there anything like laws and 

regulations, or the price people pay for production for example, that can contribute? 

I do not believe in uh, legislation in the sense that to force something to a certain direction... uh... uh... too 

much, that much I can say! Uh, but I would rather see that one, that one, that the consumer, because in the 

end it is the consumer who decides what animal production we should have... uh what the consumer 

chooses, which way they choose, you want to pay a little more for good products so that we can afford to 

research about this and, and maybe use, uh, and develop our production in a way that is a little different... 

uh, but again, I come back to that financial issue, it´s very ugly, one says one thing but might do another 

when one is standing there in the store uh... are we prepared to pay a little extra so that we get an even 

better, better animal welfare and a better product... safer product, better food. 

But have I understood you right then, if you mean that it´s also neither relevant to legislate to set a certain 

level of price for consumers, or to legislate for a more closed market... for example? 

I don´t think I want to legislate against a closed market, that I can say. But I, I would rather continue the 

way we do today that we spread our knowledge to other actors and to other countries, to "Look here! We 

can do it and we can get even better‖, but that we lift the production of others, up to our level in this 

country, in Sweden then, so that the price becomes more similar and in this way we can compete 

economically, but also that we can, that everyone can, that we raise the food production for the better in 

the world, generally, and in this way, one affect the animal welfare and even yeah... uh other things. But 

as I said, it´s not like, that one should punish someone because of legislation, but instead one can lift 

others... maybe. I'm not much for this to stop business opportunities in the world, I don't think that will be 

good. Teach the customer what is good and what is less good, ‖What affects my decisions? What happens 

to the meat of the product that is inferior or at an uh, is produced at uh a worse way or" so... yeah. 

Ah, okay. No, but sure, uh. Uh absolutely. I am grateful for your answers in any case. 

Very, very comprehensive answer maybe, nothing concrete maybe, but we are working in that way within 
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our industry, that we want, want, don´t want to get worse, we want to get better and that we also want to 

compete so that others gets better, not that we want it to sink to a lower level, I don't believe in that. 

Yes, no, but so it is completely fine. I will include an analysis in this work that will work the data 

thoroughly also so that... uh I think I have probably covered it quite well anyway. Uh so you don't have to 

feel that, that there is some pressure to answer "yes or no". 

No, no, I try to answer as honestly as I can and sometimes it works and sometimes it may not, it's 

probably a bit how I should answer, I don't know. You get to judge. 

But, uh the next point there... 

Yes. 

Uh you would feel that it would be easier as a producer to be able to work with alternatives to 

ionophorous coccidiostats if you were in a stronger position in society, more like the industry or trade 

organizations, that as a producer you have more to say about... law and procurements and... and such? 

Yes, I think so. 

Yeah, right. Uh, the second-last point, have you experienced pressure from other actors in the food system 

to discard uh coccidiostats... everything from consumers to contractors who have certain requirements or 

comments on like... like the production then? 

Uh... not except a few consumers who have questioned why... but not, I can´t say that I have suffered 

pressure from larger organizations or some major food chains that have affected me that way, but it has 

been individual consumers who asked the question "Why we don´t work that way, one should...". But... so 

very little I can say. 

Okay, but at least it was nice to hear psychosocially. 

I can put it this way, that I´m involved in some public procurement, and only that I get to speak with my 

business in a public procurement; that wasn´t going to happen ten years ago... uh out... but many public 

kitchens that work with, towards, uh, uh I gain a step every year, every day basically towards uh... higher 

demands then... and uh... then we end up where it´s tense... uh ... so it wasn't ten, fifteen years ago. Then it 

was just the price. I can say, I can say that if one were to look ahead a few more years, so... it can be that 

in a few years one can set additional requirements, that one shouldn´t have coccidiostats in, or something 

like that, but it's nothing that I hear or... exists today, but, maybe it will come. 

Do you think it would have been the same development for one of the biggest producers; to be able to say 

"it's easier now than" ... yeah, "fifteen years ago"? 

I think that, yes, I think so, I do... generally. But I still think that, as a small player on the market, I still 

have a little easier to motivate my customer, that I work in a slightly different way and a more sustainable 

way and without, for that matter lie, but I´m probably a little closer, my production is a little closer to, to 

adapt and or have adapted to that; the demands made. And again, steps are taken all the time, it was 

unthinkable a few years ago. Today it is both conceivable and I´ve also done business with uh... towards 

public procurers so. It works. But it takes time and there is still a lot to do. 

Okay, but it ... it is fun to hear in any case, that it evolve like that. 

Yes, yes... We´ve been busy, and partly it´s uh, I haven´t changed so much, but I uh the concept is pretty 

much the same as before, but that the procurers put other demands and one has tough the procurers only to 

demand these requirements at the cheapest price. There are other criteria that are important in society too. 

Yes I can understand... what you mean actually. 

Yes... 

Last question... 
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Yes. 

What are the main factors that have encouraged the use of synthetic coccidiostats among broiler producers 

at the community level? 

Now I didn't really understand the question... 

No... often, I often need to repeat it actually. 

Okay... 

I get a certain feeling that uh it serves its function to break the contrast a bit in the questions. Uh, what, 

what are the main factors that have encouraged the use of synthetic coccidiostats among producers? 

Uh... 

Which propelled their implementation. 

Well, yeah, I don't really know really... how long ... I know that the antibiotics were taken away in 

production somewhere in the middle of the 80s. Uh... and since then one hasen´t had antibiotics in, in, but 

it has not been occasionally when it has been some medical generally, or sickly, something that has 

appeared, I, I haven´t used any form of antibiotics in my flocks ever... Uh probably it was like this that uh 

in order to keep the stocking density and that broiler in particular have a tendency to get problems in the 

flock. It must have been the purpose, or the reason why one started. 

So, to counteract illness then or? 

Yes. 

Okay. Uh is there anything you think I should know about what we´ve talked about before we finish? 

Not, not more than that, than that, and that I think you already know since... that there are all the time 

attempts and projects uh... with our industry where one wants to develop uh our production concerning 

animals, towards better, even better animal welfare at the same time one want to, want to see to a, a 

technical development also with broilers with lower feed... efficiency which is, when it comes to the 

economy more than environmental impact when one should use less feed... uh but above all that one 

develop animal welfare, that one see that the animal is feeling... or that one not only strive for growth but 

it must be adapted to the animal's best interests. It´s a thing often forgotten when discussing around uh, uh 

animal production because it´s after that we eat meat and we eat poultry and one wants animal production 

in the country and then one want to work to make it as good as possible for everyone... involved, not least 

animals. 

Yes, but I think this has been undertaken in Sweden. 

Yes… but yeah just about the stated issue about "We, it´s terrible and it´s so, it is not good and how can 

one keep doing this" and so on, and that... that question comes much more today when everyone become 

more, more aware of everything... and... and I think we are good at it, how we work and we open 

ourselves to people who wants to come and look to show reality. I think there´s a maybe it´s outside of the 

subject, but I still think it´s an important thing, it´s to know that we work a lot like this that consumers and 

the public are to get insight into our great work. 

Yes, I have understood that many have communicated that, that uh, but I understand that some... when I 

have lifted it many haven´t thought it pleasant to show their stable, that one is ashamed for what people 

might think… like that... 

...Yeah, I have understood, I´ve understood that, of course, but it´s the only chance to show what we can 

and what we do and that we don´t hide anything, but we are proud to be able to produce good food and 

that the animals have it, have it good in our production. Then there is, as I say, people or consumers who 

absolutely do not think this is, that this is not something one should be doing and I totally respect that 
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since... one, one has different opinions but... but to get understanding for the whole picture that´s always 

important in the industry when we look at it. 

Yes sure... then I (Name) thank you so much for your time. 

I hope you've got something with you than what you had before... or at least a deeper orientation... 

...It´s interesting that these questions came; that I can start working a little with those too. 

Yes, Yes. 

So... you seem very... competent... so, no doubt. 

Thanks. Not everyone says so, so it's nice to hear. 

I´ve tried best possible to include the most important balanced with my own worldview. People say that 

there can be difficult and demanding questions that touch important topic, but at the same time I have 

been waiting for... in my worldview, it should be such questions you asked now which indicates somewhat 

how innovative one is as a producer... 

...Yeah ... yes, and I believe in general, that, one probably shouldn't, one should, I do not want to be afraid 

to look at new ways of thinking and new innovations. That´s what develops us. Then I´m not, I don´t have 

the knowledge to much of this, of the medical and what happens to an animal if one do like that. So that 

others have to answer, to try that have the knowledge, but absolutely open one´s eyes since we can change 

ourselves in the future and to develop ourselves, because it´s about enhancing ourselves and not to change, 

but we should get better. Uh, and they are important and uh, such studies that you work on but it´s very 

important, even, I can understand if there are many who are skeptical and I can say that I´m also skeptical 

about uh testing something if I don´t know if it works; that´s how it is, one is, it´s, but at the same time 

one mustn´t close any doors, one has to look forward. Uh... 

Yes, we'll see what happens, but I´m anyway thankful. 

Yes you are welcome with a few questions if you want help with something again, if there´s perhaps 

something I can help with and look at, which is unclear. 

Yes, uh (communication about email address and goals with the work again). 

What are you going to work with in the future then when you and your studies are finished and... do 

you´ve any plans for..? 

Yes, since... I really want to apply my expertise on the food system, so yeah, very much like to work as an 

advisor between logistics and green enterprises. 

Yeah... 

Because there´s enormous lack of competence, regardless of which farms we came to or which 

horticultural producers we visited, people are standing spitting between their feet hating the logistics, but 

one don´t really understand each other's world kind of so... and how the market is connected and so, how 

to improve everyone's situation with the right types of contracts. So I want to work with the overall 

perspective, maybe not the production, but social issues kind of, to try to mediate between different actors, 

so that, yeah that... is kind of, I don't know if you understand, but (talking simultaneously)... 

...Yeah that sounds very healthy and cleverly thought, because it´s as you say, that, it´s, I feel the same 

problem when it comes to much of the logistics in, and it is not just in our business but it´s generally in 

society, one could say that it´s not always that things work out. 

Yeah, no... I was surprised how, how much it´s to fill in there, how, how to work better together. 

Yes, right, right. No, good luck with your future career choice and... 
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Yes, we will see where everything will lead. 

Yes we might encounter each other somewhere. One never knows. 

Yes, yes, but it would have been fun to broaden the views. 

Absolutely. 

 So, as said, many thanks you for your time (name). 

Yes the same to you, take care, hi! 
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