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Abstract 


Population growth, an increase in extreme weather and a decrease in suitable areas for 


farming are just a few of the reasons why many of today's food sources are under 


pressure. It is believed that Agricultural Technology (AgTech) can be part of the solution 


in order to create a sustainable future (Abrahamsen 2018). So, what characterizes the 


complexities in the dissemination of AgTech solutions in the Danish agricultural sector? 


In an attempt to answer this, the researchers analyze the question under the lens of the 


controversy of categorization based on work by Munk (2014), Venturini (2010) and 


Bowker & Star (2000). Through an analysis of big data and domain expert interviews, 


the research uncovered two potential hidden controversies within the agricultural 


sector. The first controversy revolves around the discussion of who benefits from the 


implementation of AgTech solutions. Additionally, a second controversy was uncovered 


within the field of hydroponics and the “organic vs. post-organic” discussion. Even 


though there were no apparent controversies of AgTech in our initial research, the 


hidden controversies - for example hydroponics and who gains from AgTech solutions - 


characterize parts of the complexities in the dissemination of AgTech solutions in the 


Danish agricultural sector.  
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Introduction 


The rise of new technologies - especially software and hardware technologies - has set 


the scene for a potentially major shift within agriculture. Throughout history, 


technology has had a great effect on the agricultural sector. This impact increased after 


the Industrial Revolution, where the Western world saw a paradigm shift; human labor 


was, to a greater extent, substituted by technology and machinery (History.com Editors 


2019). Today, this application of technology in farming is referred to as Agricultural 


Technology (AgTech) (Kobayashi-Solomon 2018), which includes a wide variety of 


technologies such as precision and soilless farming (see appendix 1). 


 


Climate change and an ever-growing demand for resources have caused immense 


pressure on the international agricultural sector. These two factors, among others, are 


threatening our planet’s food security and have resulted in the need for new, 


sustainable solutions to cope with both current and future issues revolving agriculture.  


 


With a shared interest in technology and sustainability, our research group decided to 


further investigate the implications and possibilities surrounding AgTech and the future 


of farming. Through the analysis of big data and domain expert interviews, our scope of 


research was significantly narrowed. Eventually, it was decided to focus primarily on 


the field of hydroponic farming. Hydroponic farming is a technology characterized by 


growing crops in an artificial environment without the use of soil (see appendix 1 & 2). 


Hydroponics is often used in combination with vertical farming due to the possibility of 


implementing a hydroponic system at different levels, whilst at the same time reducing 


the amount of farming area needed (see appendix 1 & 3) (Big Picture 2016).  


 


Through our analysis, AgTech solutions appear to be a part of the answer to issues such 


as global warming and food shortage. After researching hydroponics and the 


beneficiaries of AgTech more specifically, different potential controversies were 


uncovered. Our research question was constantly changing throughout the research 


process. In its final form it states:   
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What are the complexities in the dissemination of AgTech solutions in the Danish 


agricultural sector? 


 


This paper will attempt to answer this question by investigating who benefits from the 


implementation of AgTech solutions and the controversy of categorization in 


hydroponics. We understand the case of hydroponics and who benefits from AgTech 


solutions as hidden controversies, as they were not visible through our Twitter data. 


This will be elaborated in the analysis.  


 


Theoretical approach 


This section will briefly explain what theoretical framework will be used in the report to 


investigate potential disagreements in AgTech. The investigation of this report is built 


on a constructivist theoretical approach which entails an understanding of the shared 


universe or the world as constructed (Venturini 2010). The report will initially use 


Munk’s (2014) understanding of controversies to analyze and visualize whether any 


apparent controversies could be found in the gathered Twitter data. The results from 


this analysis will be problematized through Marres’ (2017) concept of digital bias. 


Further on, Munk’s (2014) and Venturini’s (2010) understanding of controversies will 


be used to analyze and discuss who benefits from AgTech solutions. Next, these theories 


of controversies will be merged with Bowker and Star’s (2000) work on how categories 


work to construct elements and thereby influence the way these elements are 


interacted with by actors. This is performed in order to analyze the controversy of 


categorization in the hydroponics case of “organic vs. post-organic” (see appendix 1). 


The following sections will more thoroughly account for the different theoretical 


approaches that construct this report’s theoretical framework. 


 


Situated Knowledge 


According to Haraway (1988), all knowledge is situated, and you cannot describe any 


area or entity from the culture of no culture; from the perspective of nowhere. By 


recognizing that all knowledge is situated, Venturini (2010) argues that you need to 
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apply as many theories as possible when examining a controversy. This will enable the 


construction of a collective of heterogeneous multiplicities by fusing the partial, unique 


voices in the conversation (Haraway 1988). Venturini refers to this as a mixed 


perspective investigation.  


  


Based on this, we are aware that our analysis of the AgTech controversies is situated 


knowledge. Resultantly, we wanted to join as many voices as possible into the 


conversation of our analysis by using the mixed perspective investigation. Thus, 


Venturini’s (2010) and Munk’s (2014) understanding of controversies were fused with 


Bowker and Star’s (2000) work on categorization. 


 


Controversy of categorization 


Bowker and Star (2000) state that categorization and classification systems are often 


sides of political and social struggle. Our research shows that these struggles are 


particularly apparent through a controversy of categorization. 


 


According to Munk (2014), controversies are complex because of how actors cannot 


agree on the precise nature of the disagreement, what important questions to answer, 


and which authority can answer these questions. Simplifying categories - e.g. 


“opponent” and “proponent” - are needed to visualize and navigate a controversy, even 


though the controversy, in reality, is often more nuanced. 


 


Munk’s understanding of controversies is inspired by the work of Venturi (2010). 


Venturini builds his understanding of controversies on Actor-Network Theory (ANT) 


and defines controversies as “[...]situations where actors disagree (or better, agree on 


their disagreement)“ (Venturini 2010, 261). Venturini, like Munk, argues that actors in 


controversies disagree on their disagreement itself. Venturini uses ANT to create 


analytical symmetry, understood as an equal value between non-human and human 


actors. He studies the relation between the actors as a network where possible 


controversy can arise. Politically and socially charged categorization agendas, in the 


form of categorization systems, can be difficult to uncover in society as they over time 


become fused into society’s infrastructure (Bowker and Star 2000). Based on this, when 
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analyzing the controversy of categorization, categorization systems that have not yet 


become too integrated into the infrastructure of society should be investigated.  


 


Mattern (2017) argues that when categorizing elements, it is important to carefully 


evaluate which tools to use, as these choices themselves might lead to controversies. 


Tools define what an element is and what it is not as a result of which data the tool 


presents and how it presents the data. Thereby the tools shape the ontology of the 


element and as such the categorization in relation to the element. When you attach a 


certain category to an element, you change the way people interact with the element 


(Cohn 2016). Resultantly, powerful actors often try to take control of formal 


categorizations of elements in society. Their objective; to take advantage of the 


distinctions between the categories and to gain more control of the way people interact 


with the elements (Bowker and Star 2000). 


 


Method 


In this section, the methodological approach of this paper will be explained. 


 


Twitter 


The introduction of the internet can be argued to be one of the greatest facilitators of 


globalization, as it connects people from all around the globe - both businesses, 


individuals and governments. Today, the web has become one of the largest 


congregations for controversies. These controversies are especially present on the 


various social media platforms that have emerged since the birth of the web. With this 


in mind and similar to Munk’s (2014) approach, it was decided to conduct our initial 


research by gathering data from Twitter, an online social media platform. 


Semi-structured Interviews 


Throughout our project process, we were in contact with Thomas Harttung, a trustee at 


The Sustainable Food Trust. He helped us navigate the complex agricultural sector and 
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indicated where possible AgTech controversies might be found. In order to gain a 


deeper understanding of the AgTech industry, two semi-structured interviews were 


conducted. The interviewees were Thomas Harttung and Anders Riemann, CEO of 


Nordic Harvest (see appendix 7 & 8). The reason for choosing semi-structured 


interviews was based on the open nature of the method. This approach enables the 


interviewer to ask questions that might arise during the interview. When preparing for 


the interviews, an interview guide was developed which was used as a starting point for 


the conversation (Brinkmann and Tanggaard 2015). Furthermore, Nvivo was used to 


make a thematic analysis of the interview data (Maguire and Delahunt 2017).  


Digital bias 


When using data from social media platforms as empirical groundwork in research, the 


issue of bias is of significant concern (Marres 2017). Hence, digital bias is an important 


methodological approach in our research, as it is based on data from Twitter. Marres 


(2017) suggests asking the following question; are we studying society or technology?  


 


In the book Digital Sociology (Marres 2017), the concepts of digital bias and machine 


bias - amongst others - are presented. The issue with digital bias is that social media 


platforms, like Twitter, are not neutral. Digital bias might influence whether we are 


researching the social phenomena we intended or Twitter itself. Today, there is a strong 


belief that in order to study online social phenomena, help from professional data 


scientists is needed. Furthermore, it is also believed that the digital media tools 


available today are insufficient (Marres 2017). On the basis of this; are we studying the 


complexities of AgTech as 


intended, or is it actually the people’s behavior on Twitter that is being studied? 


 


Machine bias is concerned with the empirical data – how is our data produced? E.g. 


researchers often turn to online tools to gather or visualize data from digital platforms, 


and it can be difficult to determine how these tools are producing data sets (Marres 


2017). 
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To navigate in these biases, Marres suggests that: “To militate against it, sociologists 


have suggested the use of data from mixed sources (both online and offline) [...]” (Marres 


2017, 145). Because of this, the empirical framework of this research is based on online 


data from Twitter and offline data from two interviews. 


 


Digital bias and machine bias were used as methodological tools to problematize the 


results of our Twitter analysis.  


 


Problematization 


The concept of problematization was applied to our Twitter data. This allows us to 


approach our Twitter data and the visualized non-existent general controversy of 


AgTech on Twitter, as something that can be dismantled (Bacchi 2012). By 


problematizing our Twitter-grounded understanding of the general AgTech 


implementation through Marres’ (2017) concept of digital bias, it is possible to open up 


and question the almost fixed nature of AgTech visible through Twitter as something 


solely beneficial. Controversy and problematization as concepts are closely related, as 


both of them endeavor to construct entities as not fixed elements, thereby making them 


open to new interpretations.  


Similar to Venturini (2010), Actor-Network Theory (ANT) was applied when analyzing 


and mapping out the controversies that were investigated. In ANT, objects and any 


other relevant factors are given the same value as humans in creating social situations. 


You seek to describe the social activity rather than trying to explain it. ANT will be used 


in combination with Clarke’s (2005) situational analysis. 


 


Analysis 


Some of our reflections, in regard to method, serve as the first step of our analysis. By 


looking at our acquired data using Marres’ (2017) “analytical goggles”, we realized that 


the impact of digital bias on our Twitter data had to be considered. Because of this, the 


first section of the analysis will describe how no apparent controversies of AgTech were 
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found on Twitter. The following two sections will be used to analyze our interviews and 


the hidden controversies of AgTech. 


 


Twitter 


This section will explain how our quantitative data were gathered through Twitter. 


First, a quick note on which tools we have used to analyze our data followed by an 


explanation of why Twitter was chosen. After this, it will be described how the data was 


gathered, and how the data was visualized and analyzed. Lastly, it is elucidated how the 


tweets were categorized and the possible bias. 


Gephi, ForceAtlas, and maps as propositions 


Throughout our research process, our Twitter data was mapped and categorized to 


navigate and lend order to the possible digital controversies that we are analyzing 


(Turnbull 2000). Gephi was applied as a tool to visualize our Twitter data. Mattern 


(2015) argues that tools like e.g. Gephi shape what an element is as a result of which 


data the tool presents and how it presents the data.  


 


In Gephi the function ForceAtlas was used to, as the name of the function implies, force 


our data into a map. ForceAtlas is described by Gephi as a “force directed layout” and a 


spatialization tool that works by "[...]transforming the network into a map" (Heymann 


2015). According to Turnbull (2000), maps have wrongfully been regarded as objective 


and accurate representations of the world throughout scientific history. Krygier and 


Wood (2009) argue that maps are not objective, but propositions that create realities 


that we as cartographers must take responsibility for. By using Gephi and its ForceAtlas 


function to visualize our Twitter data, Gephi helped us organize the data. Gephi thereby 


alters the data by only showing the aspects of the data that have been pre-determined 


for the program to focus on. The ForceAtlas function creates specific relations between 


our data. As we realized by visualizing the same data multiple times with the ForceAtlas 


function, these relations will be visualized differently each time. This draws similarities 


to Marres’ machine bias (Marres 2017).  


 


Based on this, our visualization of the possible AgTech controversy on Twitter cannot be 


evaluated as an objective representative visualization. As Venturini argues “[...] 
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researchers cannot pretend to be impartial just because they comply with some theoretical 


or methodological guideline” (Venturini 2010, 259). Instead, the visualization is our 


proposition on what the possible controversy looks like. Data, e.g. the data gathered in 


this project on Twitter, is performative, which means that it can be manipulated to show 


almost anything through different interpretations (Turnbull 2000). By manually 


categorizing the data, we take responsibility for our proposition visualizations.  


 


Because of the need to categorize the data before the visualization process can start, our 


interpretations will be embedded in the data even before the analysis. Science is the 


best way, at present, to engage with the world and discover things about the world. 


Science often states its own neutrality and objectivity. Nevertheless, science, like many 


other sectors of society, is often filled with assumptions (Cakici 2019). It is possible that 


if other researchers looked at our Twitter data, they would see other relations in the 


data than the ones visualized in our maps. As Haraway (1997) describes through her 


concept of situated knowledge, the reality constructed in our research could be 


constructed differently with other methods and tools. Resultantly, other researchers 


may construct a different visualization and as such a different proposition on what 


reality is through their own analysis.  


Why Twitter? 


It was decided to use Twitter as our main source of data when trying to answer our 


initial research question “What is the precise nature of the disagreements in smart 


farming“. In order to effectively capture and analyze this platform, Twitter Capture and 


Analysis Toolset (TCAT) was used. Twitter was chosen over other social media 


platforms due to the amount of easily accessible data.  


Twitter is primarily used in the US (see Figure 1), one of the leading countries within 


AgTech (Harwood 2019). Because of this, it was evaluated that the possible general 


disagreements or controversies in smart farming could be investigated through Twitter. 


Furthermore, our access to TCAT provided us with thousands of tweets scraped from 


Twitter. 







12 


 


Figure 1 - Leading countries based on number of Twitter users (Statista 2019) 


Gathering the data 


Venturini states that “[...]the more a controversy is restricted to a specific subject, the 


easier will be its analysis” (2010, 264). He recommends being resource-aware when 


selecting and researching controversies. Inspired by this, 10 specific hashtags were 


defined. The tweet search query was limited to only include tweets that were tagged 


with one or more of these hashtags. The reason for this is that we deemed it impossible 


for us to analyze thousands of tweets within a realistic timeframe. The 10 hashtags 


were: 


#smartfarm #precisionfarming #progressivefarming #futurefarming #digitalfarming 


#smartfarming #agtech #precisionagriculture #agritech #hydroponic 


The scraping of tweets began on September 27th, the query ran for six days and 


resulted in approximately 12,000 tweets. The Twitter scraping part of our project 


happened in a black-box setting, as we did not perform the scraping ourselves. 


Throughout this process, we strived to take full responsibility for all aspects of our 


analysis, inspired by Krygier and Wood (2009). Consequently, the tweets were manually 


categorized into three categories; “proponent”, “opponent”, and “neutral”. We came to 


suspect the validity of our Twitter data due to the lack of control of the Twitter scraping 
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process. Resultantly, offline interviews were included at a later stage in our analysis to 


strengthen the validity of our research. 


Discovering new hashtags 


In order to improve the data gathering process, an investigation of our current hashtags 


was set in motion. We believed that this would lead to the discovery of new relevant 


hashtags that could help us acquire more relevant data for our project. This was 


inspired by how Munk (2014) made an initial seed list to discover new neighboring 


sites to crawl in order to create a new and improved seed list.  


Situational Map of initial hashtags 


The analysis to find new hashtags was based on the first two days of our Twitter query. 


This yielded 2,200 tweets in total. In order to make the dataset more manageable, all 


hashtags mentioned only once were removed. These hashtags were regarded as 


unlikely to help us discover any new hashtags. In total, 139 new hashtags were 


discovered. 


 


Further on, a messy version of an abstract situational map (see Figure 2), inspired by 


Clarke (Clarke 2005), was created. This was done in Gephi. 


 


Figure 2 - Messy map of hashtags visualized in Gephi 


 



https://www.zotero.org/google-docs/?MbcsN6
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In order to get an overview of the relation between the actors in the map, a relational 


analysis was performed (see Figure 3) (Clarke 2005). The degree of the nodes 


represents how often the hashtag is mentioned, and the edges that connect them 


represent the hashtags mentioned in the same tweet. 


 


By looking closely at each individual hashtag and their relation to other hashtags in the 


map, it was eventually discovered that there were no new hashtags relevant to our 


research. The reason for this is that most of the hashtags were very niche or completely 


unrelated to AgTech. Thus, the initial query continued without adding any new 


hashtags.  


 
Figure 3 - Relational analysis of hashtags visualized in Gephi 


 


Figure 3 shows that the hashtag node “agtech” is greatest in degree. This means that the 


AgTech node is the hashtag mentioned the most in our Twitter data. Because of this, it 


was decided to look further into the relationship between the concept of AgTech and the 


concept of smart farming. It was discovered that smart farming is solely a branch of 


AgTech. Smart farming is characterized by a focus on the use of IoT, especially 


technological agricultural devices communicating with each other (Sciforce 2014). From 



https://www.zotero.org/google-docs/?cwGbeI
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Figure 4 - 129 categorized tweets visualized in Gephi 


 


our understanding, a focus on IoT is not what characterizes technologies such as 


hydroponics. Resultantly, our concept of focus was changed from smart farming to 


AgTech.   


Proponents and opponents of AgTech 


With the hashtags in place, the query ran for an additional two weeks. This was deemed 


enough time to gather a sufficient sample size that would give us an overview of 


proponents and opponents of AgTech on Twitter. 


 


It was decided to manually analyze each tweet in order to discover whether they were a 


proponent or an opponent in relation to AgTech. Due to the large amount of quantitative 


data, we reached a state of “analytic paralysis” as Clarke (2005) would phrase it. In 


order to counter this paralysis, it was decided to gather 150 random tweets from our 


data pool. This was done using TCAT’s built-in randomized tweet sample export 


function. It provided us with an XML file that 


was readable by Microsoft Excel. 


Analyzing the first query of tweets 


The 150 exported tweets were categorized 


into three different categories using Excel; 


“proponent”, “neutral”, and “opponent” of 


AgTech. Two researchers categorized this data 


based on their own knowledge of what would 


count as proponent, neutral, or opponent. 


 


After categorizing the 150 tweets, any 


redundant data, such as date or hash data, 


were cleaned and removed. The remaining 


data was converted into a comma-separated-


value format (CSV) and imported into Table2Net (“Table 2 Net” 2019). Here, the file was 


converted into a Gephi readable format using our categories as nodes. After importing 


this data into Gephi, it was possible to visualize and create a map of the data (see Figure 


4). 



https://www.zotero.org/google-docs/?ISVgwe
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The visualization shows that there are 99 proponents, 29 neutral, and only one 


opponent of AgTech in our data sample. The nodes are respectively colored green, gray, 


and red. This suggests that there are no apparent controversies on Twitter in relation to 


AgTech. 


Increasing the sample size 


Since no apparent controversies on Twitter were found in the initial 129 tweets, it was 


decided to increase our sample size to 1,300 tweets using the same method as before. 


However, this time four researchers analyzed the tweets and categorized them based on 


“proponents”, “neutral”, and “opponents”. Again, the tweets were visualized (see Figure 


5). 189 tweets were removed due to language constraints. In the visualization of the 


1,111 tweets, there were no signs of controversies in relation to AgTech on Twitter - 


even though this sample size was approximately ten times larger. 


 


Figure 5 - 1,111 categorized tweets visualized in Gephi  
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No controversies on Twitter 


Both visualizations show that there are almost no opponents found on Twitter. 


Furthermore, as can be seen in Figure 6, there is practically no difference between our 


two sample sizes despite the difference in the quantity of data. This leads us to the 


conclusion that there are no apparent controversies on Twitter in relation to AgTech.  


 


Figure 6 - Comparison in percentage of first and second Twitter categorization 


Digital bias and categorization 


But how accurate is this analysis and the resulting conclusion? The bias and possible 


constraints of our chosen platform, and how the tweets were categorized, all influence 


our analysis of the data and ultimately the conclusion it leads us to. 


Categorization of the tweets and our own bias 


In order to navigate, visualize, and analyze the gathered data, it was categorized by 


which stance the actor had in relation to AgTech (see Figure 7). Munk (2014) argues 


that this is a rather unilateral view of the controversy, as people are rarely completely 


for or against something. By applying this idea to our own research, it can be assumed 


that actors within the AgTech discussion are also divided in their beliefs. For instance, a 


tweet might clearly show that a person is an opponent of hydroponics, but it does not 


necessarily mean they are against AgTech as a whole. This means that there can be a lot 


of different positions inside, for example, the “proponent” category. 
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Stance Tweet 


Proponent  Very clear message from Cambridge University on the 


importance of Agri-Tech. #Cambridge #EasternRegion #AgriTech 


#Agriculture #LifeSciences #Research 


Neutral NZ company develops face recognition for sheep #agtech 


https://t.co/L5GVO0SYs7  


Opponent  Farm #Automation and Lab-Grown Meat is death-knell for 


country towns #AgTech 


Figure 7 - Example of "proponent", "opponent", and "neutral" tweets 


The categorization of the tweets is also subject to our own bias, no matter how objective 


we try to be. As Munk (2014) mentions, it is impossible to not take a stance in the 


controversy we are trying to map. We are all students of an education that favors 


innovation. Consequently, we have a relatively positive stance in relation to AgTech. 


Hence, we might unconsciously seek to categorize tweets as positive of AgTech. As 


mentioned, if other researchers were to take our data, categorize it and map it, they 


might arrive at completely different conclusions. Munk argues “[m]aps by their very 


nature, can be picked up by actors with different agendas and made to serve different 


purposes” (Munk 2014, 3) 


 


Tweets that were not written in Danish or English were discarded and not included in 


our categorization since we are not proficient enough in languages outside of these two. 


But this also introduces a margin of error in the data, due to our own bias. This might 


mean that some important voices during our categorization have been overlooked. 


The digital bias of Twitter 


Marres (2017) mentions that any digital research is subject to digital bias, which means 


data gathering can be very different between platforms, tools, and methods used to 


gather the data. 


 



https://www.zotero.org/google-docs/?nMTqtn

https://www.zotero.org/google-docs/?nMTqtn

https://www.zotero.org/google-docs/?nMTqtn
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In our research, the digital data is limited solely to Twitter and gathered by the use of 


TCAT. By the use of the Twitter API and TCAT, we have limited ourselves to a query-led 


online data collection approach (Marres 2017). Marres argues that data gathered solely 


from keywords (e.g. hashtags) introduces bias in the research, because: “[...]actor 


relations in key-word-based data sets are mediated by these words, as users are present in 


the data analysed by virtue of the words they use ”(Marres 2017, 144). 


 


Furthermore, the platform might introduce more hidden biases that can skew the 


gathered data, such as the constraint of the length of a tweet, the characteristics of its 


main user group (race, wealth, education, geography, etc.), and how Twitter 


automatically censor some topics. Marres (2017, 141) states; 


 


"There is little that can be said definitively about society-at-large using only 


these kinds of user-generated data, as such data generally skews towards a more 


wealthy, more educated, more Western, more white and more male 


demographic” 


 


Since our data is limited by these constraints, it can be argued that we view the world 


through the eyes of the platform. So, are we actually investigating the social 


phenomenon we set out to, or are we investigating the peculiarities of the Twitter 


platform? 


 


From Twitter to domain expert interviews 


That no general controversies of AgTech were found on Twitter made us suspicious. As 


mentioned, we have been in contact with Thomas Harttung, a trustee at The Sustainable 


Food Trust, throughout our project. The data he provided us with, combined with the 


data found through our own research (articles, videos and company documents), 


portrayed a very different understanding of the implementation of AgTech compared to 


the non-controversial situation in our Twitter data visualization. This new perspective 


uncovered potentially hidden controversies that might be holding back the full 


implementation of various AgTech solutions like hydroponic farming and precision 


farming (see appendix 1 & 2).  



https://www.zotero.org/google-docs/?M10T6k
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That Google was used to search for online articles about AgTech also had an impact on 


our research. Google knows a lot about us as persons and this might have affected our 


search engine-based research (Marres 2017). Privacy mode or a VPN (Virtual Private 


Network) could have been used in our search (Microsoft 2009). Thereby we would not 


get the bias of being persons online - persons who have been online before starting to 


study AgTech. However, our research was still performed through Google without using 


privacy mode. To enter privacy mode would also have an impact on our research, as it 


would create the illusion that we are not existing online. It could be argued that this 


would almost create the illusion in our research, that we have a perspective from a 


culture of no culture, which is never the case (Haraway 1997). 


As mentioned, this made us contemplate whether our Twitter data analysis and 


visualization were characterized by Marres’ digital bias. Additionally, Marres argues 


that mixed data sources can be used to counter digital bias (Marres 2017). Through 


Thomas Harttung, hydroponic farming became apparent as a potential disagreement - 


even before the Twitter scraping. Because of this, interviews with the CEO of Nordic 


Harvest, Anders Ostenfeld Riemann, and trustee at The Sustainable Food Trust, Thomas 


Harttung, were conducted. Riemann was chosen based on his position within Nordic 


Harvest, which will be the first industrial-sized hydroponic company in Denmark. We 


believed that he could function as a representative for AgTech-users in our analysis. 


Harttung was chosen as our second interviewee to represent the Danish traditional 


farmers. Harttung describes himself as being an independent farmer since 1984 who is 


the main organizer behind many business initiatives supporting organic agriculture.  


Thematic analysis 


After the interviews were completed, a thematic analysis of our interview data was 


performed to find the most dominant themes (see appendix 6) (Maguire and Brid 


Delahunt 2017). NVivo was used to analyze and manually categorize the different 


paragraphs of the interviews. One paragraph could be categorized as relating to many 


different themes. Figure 8 shows the most dominant themes in our two interviews: 
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Changing the research question 


When both the interviews and the thematic analysis were completed, a decision to 


change our initial research question was made. Additionally, our research scope was 


narrowed down to only focus on the implementation of AgTech in Denmark. Through 


our interview data, we were positive that we could make an attempt to answer the 


following question; 


“Why have we not seen a bigger growth in AgTech solutions in the Danish 


agricultural sector?” 


We wanted our research to not only be a description of a niche fraction of society that is 


the agricultural sector. Instead, our analysis should try to answer the question; why 


AgTech is not more widely implemented within the agricultural sector. Our data 


uncovered that multiple discourses within the agricultural sector argue that AgTech can 


be part of the answer to the environmental problem, food shortage, and overuse of 


resources. So what is prohibiting AgTech from fulfilling its possible potential?     


Our visualization showed us that two of the themes most dominant in the combined 


data of the two interviews were; “who benefits from AgTech solutions” and 


“Hydroponics: Organic vs. Post-organic”. Hence, it was initially analyzed who benefits 


Figure 8 - Thematic analysis of interview data 
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from AgTech solutions as a possible controversy blocking a more widespread 


implementation of AgTech. 


Our analysis strives to be culturally intelligent by being the link between - and 


understand the perspectives of - the different stakeholders in the AgTech controversies 


that are being analyzed. We seek to be culturally intelligent to untangle the complexity 


created by the irreducible different perspectives circulating in the agricultural sector 


(Ang 2011).   


The controversy of who benefits from AgTech solutions? 


The first analytical interaction with the possible controversy of who benefits from 


AgTech solutions, was when it was decided to investigate the different actors through a 


messy (see Figure 9). The messy map was used to get an overview of the field in which 


the controversy takes place and all the relevant human, non-human, symbolic, 


discursive, and political actors (Clarke 2005). 


  


 Figure 9 - Messy map of "Who benefits" 


By applying the messy map as a method to navigate our interview data, a variety of 


different actors related to the possible controversy were discovered. To fully 


understand the discourses and the social worlds in the controversy, a social 


worlds/arenas map with the relevant actors present in the arena was created. In 
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“Situational Analysis: Grounded Theory After the Postmodern Turn”, Clarke (2005) 


quotes Anselm Strauss and defines social worlds as “universes of discourse”. For this 


reason, the social worlds in our social worlds/arenas map are related to what is 


understood as the different discourses or the different sides in the possible controversy 


(see Figure 10). 


 


 


Figure 10 - "who benefits" Social worlds/arenas map 


Whenever a debate is charted, some of its vibrancy will be lost, as parts of the debate 


will be neglected (Venturini 2010). To lose some of the aspects in a debate is inevitable, 


but something that should be kept in mind when analyzing our data. Hence, it cannot be 


assumed that all perspectives and discourses are covered in our analysis.  


Clarke (2005) suggests that when producing a social worlds/arenas map, you analyze 


how actors organize themselves in relation to the discourses in the arena; how the 


actors produce and respond to the different discourses in the arena. The different 
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ideologies or discourses in our “who benefits” arena were categorized by evaluating if 


they described a vision of how the world should be (Venturini 2010). One example is 


how the farmers’ world describes the AgTech providers as the actors who mainly 


benefit from a more widespread implementation of AgTech. The farmers world’s vision 


is that the implementation of AgTech in its present form should stop, as the farmers are 


losing jobs. 


Relational analysis, “the farmer’s world”-discourse 


According to Venturini (2010), actors in a controversy interact with each other, shape 


the relations between each other, and are being shaped by these relations. To fully 


understand how the actors produce and respond to the different discourses in the arena 


and how the actors shape and are being shaped by the relations between each other, a 


relational analysis with a starting point in our social world/arenas map was performed. 


Thomas Harttung, a representative for the Danish farmers in our analysis, argues that 


AgTech is an example of how; 


“We are substituting human labor which there will be more and more of with 


machinery which is made from resources that we are running out of. [...] To say 


that technology is the answer. To feed 7 billion people is not a technological 


question.” 


According to Harttung, AgTech has negative effects on the environment due to the 


extensive use of resources when producing AgTech components. In ANT you give the 


same analytical value to human and non-human actors and create symmetry between 


the actors (Venturini 2010). This justifies why it is investigated whether or not AgTech 


benefits the environment, when analyzing “who” benefits from AgTech. Thus, AgTech’s 


possible beneficial effect on the environment has the same analytical value as AgTech’s 


possible beneficial effect for human actors. According to Harttung, AgTech is not the 


answer to prevent food shortage.  
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Harttung argues that AgTech hurts the livelihood 


of the Danish farmers by making their workforce 


obsolete (see Figure 11).  


As described in our introduction, this tendency 


has characterized the historical technological 


development of the agricultural sector. Harttung 


also focuses on the historical aspect of AgTech 


decreasing the need for human labor, and 


argues; 


“[...] it has been the way the world has been run for the last 200 years, e.g. the 


industrial revolution - it has always been about taking repetitive work out of 


people’s lives through machinery.” 


In the entrepreneur social world, the discourse is similar but differs in some areas. 


Riemann agrees that the farmers’ workforce will be made obsolete to a certain degree. 


Similar to Harttung, he argues with a starting point in the historical aspect; 


   


“Humankind have always been innovative. And when we got the computer and 


the internet and other inventions, we don’t see people being out of a job. […] 


there will still be jobs for them in the rest of the society. […] It’s [production 


output] have just increased very massively. […] If I grow a football field size area 


every year, then a traditional farmer will have to use 250 football fields to grow 


the same harvest over a year.” 


Riemann thereby agrees that AgTech will reduce the need for human workforce in the 


agricultural sector. However, he believes that AgTech is the solution to food shortage 


and that it does not negatively affect the environment. According to Riemann, his area-


use is 250 times more effective than in traditional farming. Riemann argues that vertical 


farming will reduce the need for deforestation (see appendix 8); he does not need to 


clear an equally large area of for example forest as the traditional farmer. Riemann 


states that AgTech will increase the production output of the agricultural sector and 


thereby work to counter food shortage (see Figure 12).  


Figure 11 - Social worlds/arenas - AgTech, 
farmers, and environment 
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The discourse in what we have chosen to call the “entrepreneur world” and the 


discourse in the “farmers’ world” agree that AgTech will reduce the number of farmers 


needed in the industry. However, they disagree on whether AgTech will have a 


beneficial effect on issues such as climate change and food shortage. 


The environment (climate change) - the related controversy 


Venturini (2010) argues that a controversy, like the environment (climate change), is 


boundless. It is too hot and mobilizes too many actors to map properly. Because of this, 


it is unreasonable to think that the entire environmental controversy in relation to 


AgTech could be mapped. This controversy is only briefly touched upon to show that 


the controversy of who benefits from AgTech solutions, relates to and interacts with 


other controversies and other social arenas like the environment/global warming 


controversy. Controversies are often difficult to solve as a result of how actors cannot 


reduce the controversy to a single question (Venturini 2010). The actors cannot decide 


whether or not Agtech is beneficial for the environment, because they cannot decide on 


what aspects of the climate change debate to focus on. To evaluate whether or not 


AgTech is beneficial for the environment, Harttung focuses on the overuse of resources 


in the production of the technology. On the other hand, Riemann focuses on the possible 


decrease in deforestation due to how hydroponic farming will need less space to grow 


crops compared to traditional farming. 


Figure 12 - Social worlds/arenas - AgTech, farmers, environment, and food 
shortage 
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Dismantling the “farmers”-actor 


Through problematizing, it was discovered that our fixed actor “farmers” could in 


relation to the controversy of “who benefits from AgTech solutions” be split up into two 


actors. Farmers who have “small farms” and farmers who have “large farms”. We 


understand “large farms” as industrial-sized. Harttung argues that AgTech is; 


 


“[…] developed for very large-scale farms in the US, Brazil, Australia, massive 


fields and that is where the technology is invented, and Denmark is simply too 


small. We don’t have the farm sizes and field sizes that fully adapt to it.”  


Looking closer at the farmer aspect of who benefits from AgTech solutions, it seems like 


it is the “large farms” in e.g. the US, Brazil, and Australia who would benefit the most 


from implementing AgTech solutions. This also seems to be the case in Denmark. 


Furthermore, we wanted to investigate if this was unique from a global perspective and 


if farms need to be as big as the industrial-


sized farms in for example the US in order to 


benefit from AgTech. Because of this, it was 


decided to proceed by analyzing who 


benefits from AgTech between the small and 


larger farms in Denmark.  


According to “Danmarks Statistik”, 23 % of 


Danish farmers had implemented a common 


AgTech, like precision farming, on their 


farms in 2018. However, 57 % of farming 


areas in Denmark utilizes precision farming 


(see Figure 13) (Danmarks Statistik 2018). 


This strengthens the assumption that it is 


the larger farms that utilizes and benefits 


from AgTech - even in Denmark.  


According to Riemann, AgTech is often an investment that economically does not make 


sense for many Danish farmers: 


Figure 13 - Precision farming - Distribution in relation 
to farmers and area (Danmarks Statistik 2018) 
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“[...] that’s [AgTech] a very expensive investment.” 


Harttung argues that small farmers do not implement precision farming on their farms 


due to the need for large accessible farming areas in order to make the technology 


profitable: 


“It’s only precise if you then turn the fields in to very large fields so that this huge 


tractor doesn’t have to turn that often, so you turn everything into squares, and 


you grow only one crop instead of growing 15 crops.” 


Precision farming can help the farmer interact with his crop (e.g. amount of fertilizer to 


use), but it is only effective if the farmer has the same crop on all his hectares of land, 


according to Harttung (see Figure 14). 


Figure 14 - Social worlds/arenas - AgTech, Farmers, small farms, large farms, and environment 


Not a farmer, an entrepreneur 


One of the “farmers" who has implemented AgTech in the Danish agricultural sector in 


the form of hydroponics, is Riemann. However, he does not describe himself as a farmer, 


but rather a man who saw an opportunity; 


“So the reason why I have come so far with my project and likely we'll start it in a 


very few weeks, is that I'm, my background is from a business analyst. So I'm 


very used at looking at large amounts of, of numbers and getting information out 


of those. So I had just saw a opportunity within farming, which will solve a lot of 
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the problems that they struggle with, today in compare to the greens and 


transition and the bigger frequency of funny weather and so on.” 


This is the reason why we have labeled the discourse in the social world of Nordic 


Harvest, the “entrepreneur world” (see Figure 10).  


Main beneficiaries: The consumers 


According to Riemann, the main beneficiaries of the implementation of AgTech are the 


consumers. He states that AgTech will allow consumers to get their hands on fresh 


produce year-round (see Figure 15). In order to do this, Riemann believes the future is 


in “controlled growing environments”; 


“It [AgTech] fits our consumers high demand […] and the short growing season. 


[…] I can grow every month. They [traditional farmers] can only grow from May 


to September. […]” and “The environment in a vertical farm is controlled very 


precisely.“ 


 


Harttung argues that it is not the consumers, but the companies who develop AgTech 


solutions that are the main beneficiaries. These companies are the ones who will receive 


the largest profit (capital actor in figure 16).  


Figure 15 - AgTech, environment, farmers, consumers, and food shortage 
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In the middle of a seemingly boundless controversy  


At this point in our analysis, it was realized that we were possibly dealing with what 


Venturini (2010) describes as a boundless controversy. Due to the size of the AgTech 


discussion, certain parts of the controversy needed to be left out in order to create a 


manageable map of the debate. Riemann argues that hydroponics can produce the same 


amount of crops as a large farm but on a significantly smaller area. In regard to this, 


hydroponics seems to be beneficial to small farmers with limited farmland.  


Additionally, precision farming is, according to Harttung, made for large farms and does 


not make sense for small farms to implement. With a more concrete focus on Denmark, 


we can assume from our analysis, that it is mainly the “large farms” in Denmark who 


benefit from AgTech. Further on, whether or not AgTech is beneficial for the 


environment depends on which aspects you focus on - e.g. deforestation or the use of 


finite resources to build the technology. 


Our research only investigates the tip of the iceberg in the controversy of who benefits 


from the greater implementation of AgTech. As the controversy through our analysis 


grew larger and larger, it was decided to stop our investigation of who benefits, map out 


what had been discovered, and make our scope of focus even more narrow. We 


narrowed down our scope of analysis by focusing on one single technology inside the 


field of AgTech. The final result of our investigation of who benefits can be seen in 


Figure 16. 


Figure 16 - Complete "who benefits" social worlds/arenas map 
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Figure 17 - Messy map of Hydroponics: "organic vs. post-organic" 


Narrowing our analytical focus 


It was decided to look at hydroponics as a specific aspect of AgTech. In the case of 


hydroponics, the controversy of categorization in relation to organic vs. post-organic 


was uncovered. This controversy was regarded as a possible implication prohibiting a 


more widespread implementation of AgTech. 


The controversy of categorization: Organic vs. post-organic 


Again, a messy map was used to get an overview of the field in which the controversy of 


categorization in hydroponics took place (Clarke 2005) (see Figure 17). By applying the 


messy map as a method to navigate this controversy, it became clear to us that a lot of 


the same actors relevant to the “who benefits from AgTech”- controversy, were relevant 


in this controversy of categorization in hydroponics as well. Furthermore, another 


social worlds/arenas map was created containing what we considered relevant actors 


(see Figure 18). 


In order to better understand who the actors in this controversy of categorization were, 


we asked ourselves if their presence or absence makes a difference in the controversy 


(Venturini 2010).  
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Main actor: EU legislation 


Through our analysis, it was concluded that the main actor in the controversy of 


categorization in hydroponics is the EU’s Organic Production Regulation from 2015. 


Without this law, the controversy would most likely have had a very different character. 


Consequently, its presence is essential for the controversy of categorization in 


hydroponics. The law states that all plants grown hydroponically cannot be marketed as 


organic in the EU. Plants need to be grown naturally in the soil for them to be 


categorized as organic (EU 2019).  


The EU legislation, in relation to organic and hydroponics, is not adopted worldwide. 


Hydroponically grown crops are still eligible to be categorized as organic in e.g. the US. 


This was ruled in November 2017 by The US Department of Agriculture (USDA) (Noyes 


2018). This means that crops grown hydroponically in the EU can be sold as organic 


products to the US, but not in the EU itself. 


Figure 18 - Organic vs. Post-Organic Social worlds/arenas map 
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Motivation of the hydroponic farmers  


Eventually, we wanted to investigate why Danish hydroponic farmers want to be able to 


categorize their crops as organic like in the US. When applying ANT to our case, the goal 


is not to explain why the hydroponic farmers want to categorize their product as 


organic. Instead, if following ANT strictly, the goal should be to describe how 


hydroponic farmers try to expand the legal organic category. 


However, this part of the analysis will not follow the ANT methodology strictly. As 


Clarke (2005) describes, we must understand why the different actors participate in the 


arena in order to understand the social arena. Consequently, an attempt was made to 


understand and explain why hydroponic farmers participate in the categorization arena. 


It is likely that the hydroponic farmers want to take advantage of the growing 


consumption of organic food in the EU to increase their revenue (see Figure 19) 


(Wunsch 2019).  


 


 


Figure 19 - Per capita consumption of organic food in the EU (Statisa 2019) 
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Even though Danish organic exports 


decreased between 2017 and 2018, the 


Danish Agriculture & Food Council still 


expects organics exports to increase in 


2019 and 2020 (W. 2019). Riemann’s 


hydroponic crops cannot, with the present 


regulation, be categorized as organic in 


the EU as they are not grown in soil (see 


Figure 20). Riemann explains; 


“In EU, the ecology legislation is 


connected to the word dirt or 


earth. So if you take earth out, you 


can't call it ecology anymore. But, 


in the US that it is today isn't, it's 


not connected to dirt [soil].” 


Enter post-organic 
At this point in our analysis and data gathering, it was understood that the world was 


not how the vertical hydroponic farmers like Riemann from Nordic Harvest wanted it to 


be. Subsequently, it was assumed that there was some kind of controversy at stake in 


the hydroponic area of AgTech. Riemann then introduced us to a new concept which, 


through our ethnographic sensibility, gave the analysis of the controversy in 


hydroponics a new direction. Ethnographic sensibility is about evaluating what is most 


interesting about an empirical case and let that element guide your research.  


Riemann described the concept of post-organic which led us to assume that the 


controversy in hydroponics, was a controversy of categorization; 


“[...] the discussions between the traditional, organic growers on farmland 


and vertical farms, because vertical farms, rightfully claim that their quality 


is higher than, than just a random environment on the field. So the 


environment within a vertical farm is controlled very precisely. So that's 


why you can grow the best quality. But on the field it's random because the 


sun doesn't always shine and then it rains much and rains less than so on. 


Figure 20 - Organic, consumers, traditional farmers, 
hydroponic farmers, and the "EU Organic Production 
Regulation" 







35 


So the vertical farms suggest it should be called post-organic. But in the EU, 


we cannot call it ecology.” 


Post-organic has been described by Irving Fain, CEO of the AgTech company Bowery, as 


crops grown in a controlled environment without pesticides - even organic pesticides. 


(organic pesticides are pesticides made from naturally occurring substances) (Furbank 


2017).  


Riemann shares the same understanding of hydroponics as Irving Fain. In their 


executive summary, Nordic Harvest states that their main focus is to produce crops that 


are completely free of pesticides (Riemann 2019). According to the EU legislation, 


hydroponic farmers cannot legally label their crops as post-organic.  


Questions were raised on whether or not that the case of post-organic in hydroponics 


was an example of what Bowker and Star (2000) describe as a categorization system 


that has not yet become fully integrated into the infrastructure of society. Thus, it is 


possible to uncover this categorization system and the possible controversies in its 


implementation through our analysis. We applied Cohn’s (2016) idea of how labeling an 


element in a certain way simultaneously changes the way people interact with this 


element. This idea was later combined with Bowker and Star’s (2000) thoughts on how 


actors try to take control of categorization systems in society to govern how other 


actors interact with the element.  


The various findings throughout our analysis were later compared in order to make an 


attempt to explain why hydroponic farmers want to implement the post-organic 


category. If the hydroponic farmers can implement a legal category of post-organic in 


the EU, they might create positive associations with organic products for the consumer. 


The hydroponic farmers can thereby change, to a certain degree, the way people 


interact with and understand their products without having to fulfill EUs legal 


requirements (see Figure 21) (EU 2019) (Horti Daily 2019). Riemann argues that he can 


actually create better quality products than organic farmers using soil by using a 


controlled environment.  
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Guided by data 


Throughout our research, the concept of problematization was used to open up the 


fixed entities in the maps we created. We came to the analytical finding that the concept 


of post-organic functions as a tool for hydroponic farmers to problematize the fixed 


category of organic. Through subjectivation, the concept of post-organic renders the 


fixed category organic as fragile and questions what is known. In the EU, there is a clear 


formal understanding of organic as being related to soil. Through post-organic, this 


fixed understanding is put into question. For this reason, the organic concept has not 


been problematized in our investigation of the hydroponics controversy of organic vs. 


post-organic. Through an inductive approach, the interview data was looked upon with 


as little predisposition as possible. The data guided the direction of the analysis. 


Through our interview data with Riemann, the concept of post-organic was uncovered, 


and it was found that the fixed category of organic is starting to be enacted as fragile 


(Bacchi 2012). It was consequently not needed to make the organic concept fragile 


ourselves.  


 


Figure 21 - Soil, post-organic, organic, consumers, traditional farmers, 
hydroponic farmers, and the "EU Organic Production Regulation" 
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Power in the network 


Controversies are, according to Venturini (2010), decided by the allocation of power. In 


the controversy of categorization in the hydroponics case, “organic vs post-organic”, the 


decision power at the moment seems to be in the network between the EU legislation 


and the traditional farmers using soil. They, as it stands, are supported by the legislation 


of the EU. The EU, applying Foucault’s ideas, has the power to produce truth. The EU is 


not categorizing a crop as either organic or not. The EU is making the rules for what 


crops can be categorized as organic and what crops cannot (Bacchi 2012). The EU gives 


no power to the category of post-organic.  


As mentioned, crops from traditional farmers are the only crops that can be categorized 


as organic (see Figure 22). In relation to this, the world is at present how the traditional 


farmers want it to be. You could almost argue that their discourse, their cosmos with 


Venturini’s (2010) concepts, are the defining elements in the hydroponic categorization 


arena at present. Their discourse in the controversy is resultantly characterized by a 


vision to keep the power balance in the hydroponic categorization arena as it is. 


Harttung, argues; 


“So post-organic is not an acknowledged term and it is basically used by 


hydroponic-farmers in EU that wants an organic stamp on their products. 


But they can’t because it is not organic. [...] By choosing hydroponics etc., 


you remove soil as your partner and is not organic.” 


Figure 22 - Organic, traditional farmers, soil, hydroponic farmers, post-organic 
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Mapping out the controversy 


It was decided to map our final relational analysis with a starting point in the social 


worlds/arenas map (see Figure 23). 


Changing our research question 


After completing our analysis of the “who benefits from AgTech solutions”-controversy 


and the controversy of categorization in the “organic vs. post-organic”-case, our findings 


were presented at the IT University in Copenhagen. The feedback received from our 


presentation made us change our current research question. Our research question was 


criticized for containing the implicit assumption that the usage of AgTech in the Danish 


agricultural sector was smaller than it was supposed to be. Because of this, our research 


question was eventually changed into; 


Figure 23 - Completed "Hydroponics: Organic vs. post-organic social worlds/arenas map 
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“What are the complexities in the dissemination of AgTech in the Danish 


agricultural sector?”    


It was evaluated that we, through this research question, could still give an attempt to 


answer what elements that are likely to prohibit AgTech from becoming more widely 


spread in Denmark. This could be done without the implicit assumption in our research 


that the existing spread is too small.  


For a graphical overview of what has been done throughout this research project, see 


figure process chart in appendix 5. 


 


Reflection 


In the following, the consequences of the choices made throughout our research will be 


further evaluated.  


 


Bias 


In order to gather, analyze, and visualize our data in an effective way, it was decided 


early in the research process to categorize our data into groups and different themes. By 


pre-determining certain categories, it is acknowledged that these categories influence 


the course of our research. According to Bowker and Star (2000), categorization 


translates into the research becoming more bias, even if the research is focusing on 


taking a neutral stand. Additionally, the scope of the research becomes narrower as a 


result of gathering the voices in the controversy into simplifying categories.   


  


As mentioned, our Twitter data was manually categorized. These categories were 


chosen in order to navigate our data, based on the idea of the AgTech-discussion being 


rather complex and influenced by strong opposing voices. Resultantly, our analysis is 


heavily influenced by these categories. This raises the question of how the relations in 


our Twitter data would have been viewed if it was categorized into different categories 


than the ones currently being used. 


 







40 


As mentioned above, categorization often leads to bias, even though the research has a 


neutral stance. This is especially apparent in our analysis of the two interviews. Because 


of time and resource constraints, it was not possible to widen our scope and interview a 


greater number of actors within the AgTech and agricultural industry. The two domain 


experts can be considered to be on two opposite sides of the AgTech-debate. Ideally, 


additional data from representatives from the legislative world and AgTech providers’ 


world would have been collected (see Figure 10 & Figure 18). It is known from our 


interview data that these two discourses play an important role in the controversies. 


 


Tip of the iceberg 


Furthermore, it is important to mention our lack of knowledge regarding AgTech and 


agriculture. None of the researchers participating in this paper have any prior 


knowledge about AgTech. This can be considered both positive and negative for the 


research; firstly, lack of knowledge might translate into a more neutral approach to the 


research. On the other hand, the lack of knowledge combined with the involvement of a 


few domain experts might have guided the researcher’s position in the AgTech-


discussion to a more biased stance.  


 


As previously mentioned, this research has only studied a fragment of the complexities 


regarding the spread of AgTech in the agricultural sector. Because of the focus on the 


beneficiaries of AgTech and hydroponics, other AgTech solutions such as soil and water 


sensors, weather tracking or yield mapping are left out. Research shows that the use of 


precision farming is increasing and from 2018 to 2024 this industry will grow with 14 


percent (Lee 2018). This research is an example of a project where the focus is only on a 


fraction of a vast industry. This also means that our analysis is based on what can be 


considered a very narrow view of AgTech dissemination (see Figure 24). One may be 


misled by our research question; that we will research the dissemination of AgTech. 


Instead, only a small part of AgTech is investigated. Furthermore, we discovered that 


the adoption of AgTech, more specifically hydroponics, is not very common in Denmark. 


But how would our research look if it had been focusing on hydroponics in the US 


instead? 
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This brings us to another point; why Denmark? It was discovered that the dissemination 


of AgTech in Denmark was not as significant as in other countries. It might have been 


more interesting to study a country, such as the US, where AgTech is a much bigger part 


of the agricultural sector. Through our interview with Thomas Harttung, it was brought 


to light that the AgTech solutions we know of today are designed for large farms like in 


the US. This means that much of the technology is applied there, as it makes more sense 


for American farmers to invest in it.  


 


It has also been argued through our research that it does not make sense, economically, 


for many Danish farmers to invest in AgTech because these technologies are not well-


suited for small farming areas; the average Danish farmer has 76 hectares (Danmarks 


Statistik 2018a). If this is compared to the US, the average American farmer has 179 


hectares (United States Department of Agriculture 2019). One could argue then, that it 


would make more sense to study the dissemination of AgTech in a country where the 


technology is more widely used. Another argument for this is that Twitter was used as 


one of our sources for this research, to examine the discourse of AgTech on the 


platform. As aforementioned, Twitter is primarily used by Americans and is not as 


common in Denmark. However, Twitter was used to gather information about the 


discourse of AgTech in general, while the focus was on Denmark through our 


interviews.   


 


Figure 24 - Our perspective 
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We acknowledge that this paper is only studying a fraction of a vast industry. It can be 


argued that it is interesting to use hydroponics in our case because it is a relatively new 


technology on the Danish market; Nordic Harvest will be the first industrial-sized plant 


in Denmark. Instead of studying this technology on a well-established market, e.g. in the 


US, we had more data on complexities regarding the implementation of hydroponics to 


a new market. furthermore, it was decided to work with Denmark for many reasons, 


one being that the domain experts interviewed are Danish and works in Denmark. 


Another reason is that by focusing on several countries our research would have been 


too extensive. 


 


It was decided to focus on who the beneficiaries are as one of the complexities 


regarding the AgTech world, due to this being one of the main topics uncovered in the 


thematic analysis. While consumers are quite relevant in this industry, our research 


does not have much focus on them and their voice in this complex industry. One could 


argue that their voice is significant, as they are the ones consuming the produce from 


e.g. hydroponics.  


 


As mentioned in this paper, we have had the help of Thomas Harttung from the 


preliminary stages of this project. He pointed us in the direction of hydroponics and told 


us that there could be some controversies regarding this type of AgTech. Consequently, 


our research is affected by his point of view and line of work. As a biodynamic farmer, it 


can be assumed that Harttung is against all AgTech solutions that are ‘unnatural’ such as 


hydroponics, which he also expresses through the interview. As he led us towards 


hydroponics, he also helped us to look at the controversies regarding the technology. 


With guidance from other members of the AgTech scene, our research would likely have 


focused on something other than hydroponics. However, it was taken into account that 


Harttung had another agenda than us, and we did not exclude the possibility that 


another AgTech solution would have been chosen if hydroponics had not been pointed 


out.  


 


We tried to be open-minded and neutral, and let the data speak for itself. This was done 


by e.g. letting Riemann’s mention of the post-organic concept guide our project. 


However, our research is still affected by us and we are not objective or have a view 
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from the culture of no culture using Haraway’s analogy (Haraway 1997). Additionally, 


when creating the interview guide for the semi-structured interviews with our experts, 


we again tried to be open-minded. Questions were prepared in advance, but the main 


focus was to let the interviewee speak freely.  


 


Even though Harttung has guided us in our process, this guidance was needed in order 


to navigate in this complex industry. As aforementioned, Munk (2014) suggests that in 


order to navigate complexity, you need to remove nuances and be more concrete. By 


having Harttung point us in the direction of hydroponics, it was possible to find this 


hidden controversy and the different aspects of it. This paper has consequently 


narrowed its focus on one aspect of AgTech, which has allowed us to more thoroughly 


research the phenomena of hydroponics on the Danish market. This would not have 


been possible if the focus had been on every technology relating to AgTech. 


 


Conclusion 


When first approaching this project, the initial research question was; “What is the 


precise nature of the disagreements in smart farming”. In order to answer this question, 


the potential general controversies of smart farming visible on Twitter were 


investigated. The Twitter data was analyzed and visualized with inspiration from 


Clarke’s (2005) relational analysis. Venturini’s mixed perspective was the basis of this 


investigation when studying the hidden controversies. This was done in order to 


construct a gathering of heterogeneous multiplicities by fusing the partial, unique 


perspectives in the conversation (Venturini 2010) (Haraway 1988).  


 


When our Twitter data showed no controversies, the almost fixed nature of AgTech 


visible on Twitter was problematized through Marres’ concept of digital bias and how to 


counter it (Bacchi 2012) (Marres 2012). As mentioned, inspired by Venturini’s mixed 


perspective investigation, it was not only sought to combine different methods and 


theories in our research, but also different kinds of data. Because of this, Thomas 


Harttung and Anders Riemann were interviewed. Thereby, our online data source, 







44 


Twitter was complemented by offline data sources in the form of domain expert 


interviews.  


 


With the interviews completed, our research question was changed into; “Why have we 


not seen a bigger growth in AgTech solutions in the Danish agricultural sector?”. To 


analyze our interviews with a starting point in our new research question, Clarke’s 


(2005) messy map, social worlds/arenas map and situational analysis were utilized. 


Additionally, a combination of Munk’s (2015) and Venturini’s (2010) understanding of 


controversies with Bowker and Star’s (2000) ideas on categorization was applied. This 


controversy of categorization was specifically used to analyze the case of post-organic in 


the hydroponics controversy. After completing our analysis, the findings were 


presented at ITU (see appendix 4). The feedback we received made us change our 


research question into; “What are the complexities in the dissemination of AgTech in the 


Danish agricultural sector?”. 


 


The complexities in the dissemination are characterized by who benefits from AgTech. 


Data showed that both users and non-users of AgTech argue that farmers in general, do 


not benefit from implementing AgTech. When looking at the hydroponic case, the 


hydroponic farmers cannot, according to EU law, categorize their crops as organic. To 


implement AgTech is often an expensive investment, and farmers applying e.g. 


hydroponics cannot take advantage of the growing consumption of organic food in the 


EU to increase their revenue. Through our research, it can only be attempted to describe 


the complexities in the dissemination of AgTech in the Danish agricultural sector. 


Furthermore, our research only describes the complexities regarding a fraction of 


AgTech. Consequently, it cannot give a complete answer to our research question. 


  


Datasets can never be considered completed (Winterhereik 2019). In order to construct 


a more complete answer to our research question, it would be beneficial for future 


research to focus on investigating even more aspects of AgTech. By doing this, a more 


complete description of the complexities in the dissemination of AgTech in the Danish 


agricultural sector might appear. Additionally, this could lead to the development of 


solutions working towards more widespread implementation of beneficial AgTech in 


the Danish agricultural sector. 
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An investigation of what kind of users constitute the Twitter platform in the AgTech-


case could be valuable. The answer to this might have provided us with a more 


complete understanding of why the controversies uncovered in our offline data were 


not present on Twitter. This is not a part of the paper’s analysis, as our focus was not to 


study Twitter as a platform. 


  


More research is definitely needed on the implementation of Agtech in the Danish 


agricultural sector. Many argue that AgTech is a part of the solution to problems such as 


food shortage, the climate change, and ever-growing resource demand. For AgTech to 


reach its full potential in the Danish agricultural sector, it seems that the EU legislation 


that defines what can be characterized as organic or not should be re-evaluated. 


Furthermore, a larger focus on the farmers’ interests in the implementation process is 


needed. The farmers are, at present, the main drivers in the implementation of AgTech.  
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Appendix 


Appendix 1 - Glossary 


 


The following definitions are the researchers own interpretations and are based on the 
research of the paper. 
 


- AgTech: application of technology in farming  


- Smart farming: smart farming is a management concept focused on advanced 


technology for tracking, monitoring, etc.  


- Precision farming: this refers to the management of a farm using information 


technology that ensures that every crop and field gets the exact need of e.g. 


fertilizer or water. 


- Hydroponics: hydroponics is a technology characterized by growing crops in an 


artificial environment without the use of soil. 


- Vertical farming: vertical farming is often used together with hydroponics. 


Vertical farming is hydroponics stacked on shelves in many layers inside a 


building. 


- Post-organic: new term coined by hydroponic farmers to categorize their crops 
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Appendix 2 - Hydroponics 


 
Figure 25 - Vectorstock (VectorStock 2019) 
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Appendix 3 - Vertical farming 


 


 


Figure 26  - Ogscapital (Olshansky 2019) 
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Appendix 4 - Pitch day poster  
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Appendix 5 - Progress chart  


Light blue rounded rectangle = Process start 
Light blue rectangle = Milestone reached 
Orange rectangle = Process / work being done 
Green diamond = Research question being made/modified 
Blue diamond = Decision made 


 


Part 1 - From Project start to Lab Notebook 2  
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Part 2 - From Lab Notebook 2 to Final Submission  
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Appendix 6 - Thematic analysis 


Phases of thematic analysis  


Phase 1 - Wrote down initial questions for data. 
- Read through both interview datasets 


and familiarized ourselves with the 
data. 


Result of phase 1:  
- Different understandings of 


hydroponics.  
- Post-organic concept. 
- Different understandings of who 


benefits. 


Phase 2 - Simplified and focused on specific 
characteristics of interview data 
through qualitative coding. 


- The different sections of the interview 
text were labelled with themes. 


- Same section could through code be 
attached to as many different themes 
as deemed fit.  


- All coding was performed by two 
researchers.  


Result of phase 2: 
- Sections coded in 36 different themes 


Phase 3 - Themes not containing enough data 
were removed 


- Remaining themes refined to capture 
ideas contained in the text segments 


Results of phase 3:  
- Two themes selected for further 


analysis 
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Appendix 7: Interview with Thomas Harttung 


09/04/2019 
 
H: Holger 
T: Thomas 
I: Ida 
 
H: Would you like to tell us about your work and your relation to the agricultural sector 
in Denmark?  
T: I have been an independent farmer and forester since 1984 so that is for 35 years and 
I have been a serial entrepreneur from the age of 6 so that makes 52 years. Since 1995 
much of it has been direct expression of new pathways for organic and biodynamic food 
and agriculture and that has to do with a number of businesses and initiatives that 
support organic agriculture. So that has been my main professional work. And then in 
parallel of that I have served on a number of government commissions and working 
groups on agriculture, nature conservation and sustainability most notably The Nature 
and Agriculture Commission and the Wilhjelm Commission, both government 
commissions looking into how to manage agriculture in Denmark. And then I was the 
chair of a research institution called ICROFS for 14 years, which also looks at organic 
food systems and presently I am a trustee of something called The Sustainable Food 
Trust which is a global NGO that looks at food and sustainability. So that’s my 
connection but I am ultimately a farmer  
 
H: What is your view on AgTech solutions in the agricultural sector? 
T: AgTech has a tendency to substitute human labor with machinery - that’s usually 
what tech does. It says well this gets easier and you don’t have to do this because the 
machine will do it for you. And that may be fine on the Northern Hemisphere – where 
we live and that’s sort of the mindset we are in, but it is counterintuitive on the 
Southern Hemisphere where population is still growing. So we are substituting human 
labor which there will be more and more and more of with machinery which is made 
from resources that we are running out of. So, there is something counterintuitive about 
that. So why does it happen? It’s because we live in a market economy where people can 
make money from the substitution of labor with technology. And it has been the way the 
world has been run for the last 200 years, e.g. the industrial revolution - everything has 
always been about taking repetitive work out of people’s lives through machinery. We 
have had an economic system that made that work but nowadays we are actually 
running out of other things for people to do. In the past the people who were working in 
agriculture and that were substituted they then moved to cities and there would be 
work for them there. And if you speak to economists it is something called The Lewis 
Path that says that was actually the way developing economies became developed 
economies and became industrial nations. It was this pathway you took labor from 
agriculture and moved them to the city, and they would create a middle class, and 
everything was fine. But right now, they live in favelas around the cities because there is 
no work for them because the whole mechanism has broken down. But we are still 
using the same strategy – lets mechanize agriculture, let’s make it more technological 
because that is a good idea, but what will happen to the people? Because if you then look 
below the economics of this have, we actually increased productivity measured in 
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calories in agriculture the answer is no. actually we haven’t or rather the mechanization 
hasn’t been the driver of the technological case. It has all been about substituting labor. 
One example which is the proliferation of GMO – if you look at the productivity 
measured in how much do you get per hectar there are no gains. It is actually all about 
being able to move larger machinery and less people. So, the economics of GMO is more 
about productivity in labor not productivity measured in food produced. So, my take on 
AgTech is that you should always ask the question: who are the ultimate beneficiaries of 
this? Is it people or is it somebody who has invented something they would like to make 
money from? Are they just pretending they want to feed the world – but what they 
really want to do is make money from it. So, you have to look if it is going to feed people 
or is it going to put the future of food into even fewer hands. Right now, we are only 
growing seven global crops as commodities and we have maybe 10 or 15 global 
companies doing it. So, we are putting our food through a narrower and narrower time 
glass from all the diversity that is available to us and all the people that are there at the 
receiving end we put it through a very narrow bottleneck of 7 crops and 15 global 
corporations. And is that a clever model or is it a risky model? So, I am critical of AgTech 
because we seem as if we keep repeating ourselves what got us where we are in the first 
place – we may adopt other ways of looking at this.  
 
H: What do you mean we are repeating ourselves?  
T: trying to say that technology is the answer. To feed 7 billion people I don’t think that 
is a technological question. It is more of a social justice question. There is enough food 
for everybody, but it is just unevenly distributed. So, you have an obese Northern 
Hemisphere and a starving Southern Hemisphere. If you enable the Southern 
Hemisphere to be able to grow their own food, they would actually be able to afford it 
and they would have a much more balanced development. But the Northern 
Hemisphere writes the rules and they like the idea of exporting food and technology to 
the Southern Hemisphere for economic purposes not actually for feeding the word 
purposes.   
 
H: What is your view on hydroponic agricultural technology?  
T: to me it is an expensive or at least a capital-intensive way of growing food. Expensive 
– you have to compare it to what? But it is capital-intensive. You are building a house 
with lots of stuff in it instead of sowing a seed in the ground and make it grow. And it 
leaves out any collaboration with the natural world. You are using water and you are 
doing it in a closed space. You know, in a teaspoon of soil contains one billion 
microorganisms – a gram of soil has one billion living creatures in it. And they are 
actually willing to go to work for us, they are willing to work for the greater good and is 
a result of 5 billion years of evolution. And by leaving them out is a bit risky. They are 
willing to work for free, as long as we keep them alive – they are alive. If we use 
hydroponics, we will be using steel tubes and pumps and electricity to do what the soil 
can do for us if we look after it. I am not saying that when we built cities, we cannot find 
solutions that combine good living conditions and good food – that would be clever. But 
to have dedicated hydroponic structures just for the purpose of growing food in a tech 
way to me is a waste of money. One should understand how to work with the natural 
world. That would be cheaper and fairer and less capital intensive.   
 
H: What do you think about Precision Agriculture? 







61 


T: it is a catch phrase for technology, but if you ask me it is a misnomer… again this is a 
Northern Hemisphere mindset because if you go to the Southern Hemisphere the 
average farmer has one to two hectars in India or Indonesia, Pakistan og Vietnam and 
the people who farm that have been practicing precision agriculture for thousands of 
years. They walk around and put the seed in the ground. That to me is precision 
agriculture, but the people talking about precision agriculture are talking about 
satellites and tractors that are linked to the internet and its precision in one way, but it 
is only precision in a vast landscape with no people it – then it becomes precise. But if 
you look into the center of it, it is actually not that precise compared to the other 
version. So maybe it makes a tractor drive straight and makes the tractor drive without 
a driver, so the owner of the tractor can lie on the couch and get even more obese, but it 
is not really, to me, a precise way of farming.  
 
 
H: Do you want to elaborate a bit on that? The tractor is driving straight, you are 
using satellites what is it about it that is not precise?  
T: it’s only precise if you then turn the fields in to very large fields so that this huge 
tractor doesn’t have to turn that often, so you turn everything into squares, and you 
grow only one crop instead of growing 15 crops. Because if you are growing 15 crops 
you actually need a human being there to make it work. If you get to a wet spot or a hill 
or something you treat everything the same. I can see that some of this technology can 
be helpful in some ways but there is a flipside of the coin that one has to be aware of. It’s 
more about doing more of the same with ever more inputs because now you not only 
have to buy the seeds and the fertilizer and the pesticides – now you also have to pay 
the GPS link-up and how are you paying for this? You are taking human labor out. The 
only thing you are saving is human labor. And what should that person then be doing? If 
you are on a huge farm somewhere in the middle of nowhere, well you can watch TV. So, 
you are substituting technology with labor.  
 
I: And I guess you are leaving out the small farmers?  
T: yes, it is not available to them. But there is a more radical version of precision 
agriculture which is that if you turn to a microrobotical system then it becomes more 
interesting.  
 
I: what is a microrobotical system?  
T: it’s to use tiny robots to understand and measure whether the plant needs water e.g., 
so there is a human friendly version of this which is that you turn it into a technology 
that is a human scale. So we are talking technology that would enable everybody to be 
farmers. We should do that. But right now, all of this technology goes into to having 
fewer and fewer farmers on larger and larger farms with more and more technology. So, 
we should our technological innovation to provide really radical innovation and that 
would be to understand at the micro level. And have people be part of it.  
 
H: Do you have an indication of the general opinion on hydroponic technology among 
Danish farmers?  
T: it’s much spoken of at the moment. I get a lot of email at the moment whether I want 
to invest in it. It fascinates urban entrepreneurs more than farmers. Farmers have two 
hang-ups with it. One, is it going to put them out of work? If you are a vegetable grower 
or lettuce grower and people tell you that in the future, we will be growing this 
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underground under artificial light and we don’t need the soil anymore. That would 
make them slightly apprehensive about it and that is only natural – is this technology 
putting me out of business? That’s one concern they would have. The other one would 
be that technology doesn’t always deliver what is promises. As I said before, there is 
something about leaving out the natural world and you become more and more 
dependent on inputs. You can’t run hydroponics without buying the stuff Yara would 
like to deliver which is basically fluid fertilizer. Say all you need is water and this 
magical stuff you throw into the water. In theory, if you look at it from a purely cellular 
point of view, you’re fine – it will become a lettuce or some coriander etc. but taste wise 
there is something it leaves out. Because taste comes from the interaction with the 
billion bacteria in the soil – there are a lot of interaction between the plant and the soil 
which has been developed over millions and millions of years. This will have 
consequences – we don’t know which yet but we are finding out now.  
 
H: could you elaborate a bit more on how hydroponics do not fulfill what they 
promise?  
T: you’ll find out that the yields of what was being promised in the early days of it 
certainly did not live up to what they promised. And several American hydroponical 
startups are going on bust because they underestimated the technological issues that 
comes with making this work that suddenly the lettuce did not quite work out. If you are 
growing a product and just one product and you have some sort of fungal infection or 
disease and it is all connected with water you can basically count on it to spread like a 
wildfire. If you are working in a field, there will be lots of counteractions by insects, 
bacteria, microbes stuff, so growing stuff in soil has some challenges but it has in many 
ways a safer way of growing things. 
 
I: you said that there are companies contacting you – is that Danish companies?  
T: Danish and foreign companies. There are people right now looking at setting up some 
quite serious hydroponic systems in Denmark.  
 
H: What are you views on agricultural and pro-hydroponic companies like Yara 
and AgroIntelligence?  
T: they are in the business of making money for their shareholders and providing jobs 
for people and that is perfectly respectable, but they are what I call the input providers. 
They’re not growing anything they are actually providing the components that make 
things grow in certain ways. But the world could live without them, there are ways of 
growing food without them. To me they are part of the agri-industrial complex which is 
a view on agriculture as a industrial mechanism instead of having a view on agriculture 
as part of a living planet. And some of them will say, of course we are a part of a living 
planet but also about selling inputs for a profit and that is perfectly reasonable, but they 
are not as necessary as they would like to present themselves as or not as unavoidable 
og inevitable as they would like to present themselves as.  
 
I: from the reports that we have read, it does not seem as if AgTech is very 
widespread in Denmark and we were wondering why that is?  
T: it’s about that this I developed for very large-scale farms in the US, Brazil, Australia, 
massive fields and that is where the technology is invented, and Denmark is simply too 
small. We don’t have the farm sizes and field sizes that fully adapt to it. We will never 
have high-speed trains in Denmark because our cities are too close to each other. It’s the 
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same with the present state of AgTech it’s built for very large monocultures and we 
don’t have that in Denmark. Technology like that will trickle down into smaller versions 
and maybe some of that will be applicable. I would be keen to see Denmark take a 
smarter look at it and actually look at it from the other side: say let’s do micro tech on 
agriculture. Let’s enable anyone with a window to grow food there or to have an 
allotment garden and grow your own food there instead of having very large 
monocultures and systems that only employ technology. I think that would be a lot 
smarter way forward. You’ll find people say I am just a dreamer. I think the revolution 
we have had in distributed technology rather than centralized technology is where the 
opportunity is. a micro robot can bring the encyclopedia with it, and it can ask is this a 
wheat plant or a wheat and it will know in a split second. If you take a huge John Deere 
tractor out there and it weighs 7 tons apart from it actually damages the soil to work 
with this heavy machinery, it won’t see the wheat before it’s too late.  
 
We should be thinking about solutions that would help the Southern Hemisphere. 
Building expensive hydroponic structures in New York City and spending billion on 
billions of money on that, instead of using just a little bit of money helping a small 
Indian farmer understand the rain patterns a little better that would give the world 
much more.  
 
We simply have an enormous bias in the north of what the world looks like.  
Understanding technology is really about finding out who are the beneficiaries, who will 
it help and is it the right deployment for capital.  
 
 
H: what are your thoughts about ‘post-organic’? 
T: so post-organic is not an acknowledged term and it is basically used by hydroponic-
farmers in EU that wants an organic stamp on their products. But they can’t because it is 
not organic. It’s another case in the US but here in EU it is simply not identified as 
organic. And it shouldn’t be. By choosing hydroponics etc., you remove soil as your 
partner and is not organic. By proposing post-organic what they are basically saying is 
that organic will go out of fashion and we will move into a new paradigm of post-
organic. But organic hasn’t peaked yet and I don’t see that happening anytime soon.  
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Appendix 8: Interview with Anders  


 
5. Nov 19 at 14:30 
Participants: Øyvind and Holger 
 
Anders: (00:06) 
So we can just talk. So I'll just repeat the last two points. Yeah. Please read the very 
interesting, quarterly review from the economist about smart farming, listing all the 
different kinds of smart farming, precision agriculture, satellite, overview of 
photosynthesis, hydroponics, vertical farming, and other methods to use less fertilizer 
and, change of the things you grow on the same field from year to year. So that's one 
point to note. And the other point in relation to your 33% findings of Danish farmers 
adopting smart farming is, read the, the 12 page article from a growth fund published on 
October 30th. And then keep in mind and maybe reference to Landbrug og Fødevarer or 
some other organizations that the average age of the Danish farmer is 61 years old. So 
the motivation for adopting new technologies that not that quick. 
 
Øyvind: (01:35) 
Can I just quick question before we start because it's, like all of us are pretty in like new 
to ag tech. It was like you heard about it but it's, this is like the first time most of us 
actually dove it, dive into it and started researching it. And I'm just wondering like, 
what's your like, cause when you're talking about precision farming, kind of my, from 
reading about it, my idea of precision farming is that it's part of smart farming. Smart 
farming is defined by, services is used as IOT and communication between devices. 
Correct. Is that correct?  
 
Anders: (02:12) 
So, so one example of precision farming is that you have a grid of all your land and then 
you may have been the soil types within your land and then you, dependent on which 
soil type you have less a certain type(?) of, of corn that is feasible to go on that kind of 
soil. That's one thing. And the other, very, the other precision, farming, which uses 
technology is drones or satellites that take a, visualization of your weed. And then finds 
out where it more fertilizer or less fertilizer. So it will may about a grid on that field for 
you. And then all the information from the software in the drone will be transferred to 
your, your tractor (or other devises). And then automatically when you drive through 
the field with your tractor, it will put only the, the amount of fertilizer that you need for 
that area of the field. So that's precision farming instead of just spraying fertilizer, the 
same amount on the whole field, then you will have more on, on the part of the field, 
which needs it and less where it has enough. So that's a, that's one of the precision 
farming technologies that are also described in this article from the Economist. And 
that, just a short comment about the, ecology.  
 
Anders: (04:04) 
So you're correct. In EU, the ecology legislation is connected to the word dirt or earth. So 
if you take earth out, you can't call it ecology anymore. But, in the US that it is today 
isn't, it's not connected to dirt. So the vertical farms and hydroponic production in the U 
S can call it for organic, but then the discussions between the traditional, organic 
growers on farmland and vertical farms, because vertical farms, rightfully claims that 
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their quality is higher than, than just a random environment on the field. So the 
environment within a vertical farm is controlled very precisely. So that's why you can 
grow the best quality. But on the field it's random because the sun doesn't always shine 
and then it rains much and rains less than so on. So the vertical farms suggest it should 
be called post-organic. But in the EU, we cannot call it ecology.  
 
Anders: (05:28) 
Yeah. And then also compared to Thomas, which is in the industry, and when you are in 
an industry, you, you live in a fishbowl and it's very difficult to get ideas outside of your 
normal environment. So the reason why I have come so far with my project and likely 
we'll start it in a very few weeks, is that I'm, my background is from a business analyst. 
So I'm very used at looking at large amounts of, of numbers and getting information out 
of those. So I had just saw a opportunity within farming, which will solve a lot of the 
problems that they struggle with, today in compare to the greens and transition and the 
bigger frequency of funny weather and so on. So I come from outside the industry and 
have just have the opportunity to look inside and look at the numbers and get ideas 
from that.  
 
Anders: (06:38) 
So I'm not influenced, as Thomas is from all my money being invested in farmland and 
machines who can, nurse the farmland and I come with new money that can just start 
from scratch and use a technology that's available today. So, that's one of the advantages 
that I have compared to a traditional farmer, which to invest in smart farming, need a 
bit amount of money and then, hopefully we'll get some extra yield out of it. But, the 
increasing risk is the frequency of the funny weather (Risk for traditional farmers using 
new tech outdoors).  
 
Holger: (07:25) 
So you have already told us about your relationship to the agricultural sector right 
there. So now we ask you, what's your view on agtech solutions in the agricultural 
sector?  
 
Anders: (07:36) 
So as I understand it, the farmers have used 10,000 years to get where they are today. 
So they have exploited most of the opportunities that exists. And then due to the 
innovative world, we live in, some very small adjustments of their, technology is 
available, for instance, persistent farming and so on. So that will only increase the, their 
are already very high yields by, maybe it's him or maximum 20% compared to where 
they are today. But on the other side as there is a larger and larger risk compared to the, 
how the weather will, will change more summers with, dry weather and most summers 
with wet weather. So it's a very, very good idea to adopt precision farming and other 
farming technologies, and also automation, even though they have art automated a lot 
already. So, but for instance, for corn, they have already automated with very large, 
tractors. But, in terms of apples and other fruits and grasscars (pumpkin) and other 
things that today are manually harvested, then that there's room for automation there 
also. And then probably due to the weather, some of the technology that they need to 
adopt is also precision watering, not just water like they do today, with, with the spray 
of the whole field, but maybe put some pipes in the dirt that can both be used as a de-
watering and also as watering. But that's a very expensive investment, but I think it's 
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needed, more and more. So my attitude towards agtech is very positive, but then comes 
to vertical farming, which is we'll start as a niche offer in Farming. 
 
Holger: (10:03) 
And vertical farming, you mean hydroponic?  
 
Anders: (10:07) 
Yeah. So when you, when you write hydroponic, hydroponic is just, when the plants 
grow in water in a nutrition based water without soil The advantages with hydroponic 
is that you don't have the soil because there's bacteria in the soil. So when you don't 
have the soil, you are not exposed to diseases and insects and other kinds that usually 
live in the slump. Then you have aeroponics which is where the roots grow in the air, 
and then some mist, fog, off nutrition based water that will start every, for instance, 10 
minutes. So the roots will be humid from that mist and then adopt the fertilizer, 
Aeroponics. And then we have aquaponics, which is the symbiosis between fish and 
plants. So the fish will pee and shit and then this fertilizer will be used to for the plants 
to grow and then the water will be sent back clean to the fish and then they can continue 
their waste and then back and forth as, as a loop. So when I talk about vertical farming 
within, I don't know what you mean about hydroponics because in Denmark we already 
have a lot of greenhouses which uses hydroponics. So they have a medium for instance, 
rockwool or other non soil based mediums with, were, the plant can put their roots and 
then the medium will be filled with water and then the plants will grow. That's the true 
traditional greenhouse. I'm starting a vertical farm, which is hydroponics in like a 
shelves (hylle). So the plants will grow in water and then on the underside of the 
shelves there's LED lights and then the next claw water and LED light and then in 14 
floors. So, I'm optimizing the space, not only in 2D I'll, like say in greenhouses, but in 3D. 
And that gives me several advantages because I, my enemy is the sun because the sun is 
a random factor. In a greenhouse when the sun, the grid, if you have a a greenhouse, you 
cannot put your windows just 20 centimeters over your plants. Then when the sun 
comes, then the plans will be burnt out.  
 
Anders: (13:09) 
So you have to have at least two or three meters of empty air and that empty air has to 
be circulated. If it stands still, then it will rot and that will come with diseases. So it's 
basically in the winter time you have to heat up all this air and then a greenhouse would 
use 80% of their energy for heating. And then in the summer when the sun sun comes, 
then you have to open the windows and all the insects will come in and you have to 
spray to kill the insects. So that's a traditional greenhouse where more and more uses 
hydroponic, like a medium rockwool filled with water. I'm using, I have a growth 
formula for every plant. So from the plant have, have, have been seated to where it is 
harvested. I will control the light intensity, the light spectrum all the colors in the light, 
the fertilizer in the water, the temperature of the water, the wind speed, the oxygen 
level in, in the Co2 level in the wind and the oxygen level in the water and the 
temperature and the humidity.  
 
Anders: (14:25) 
So that growth formula for every type of plant will be managed by a computer. So my 
harvest will be exactly the same at every harvest, regardless of if it's summer or winter. 
Because I have a controlled environment which is sealed off from outside environment 
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and from the sun. A greenhouse is not sealed off. If it starts raining outside, there will 
also be more humid within the greenhouse. So the definition hydroponic is just if you 
grow in water or soil, but you can, you can do that in a greenhouse. And you can also do 
that in a vertical farm. In the vertical farm is just what you stack, in days.  
 
Holger: (15:11) 
So vertical farm for you is a great way to counter the climate, changes the change in 
weather.  
 
Anders: (15:17) 
Exactly. And secure the harvest, secure that you don't lose any harvest. We don't have to 
use pesticides so secure that the plants are clean and because we don't, it's a clean 
environment, we don't have to wash the plants. And when you watch the plants, then 
you, are in danger of contamination from the wash water. So when, when harvest have 
been taken out from the supermarkets, it's due to the plants being washed in dirty 
water. And then the durability, the shelf life of the plants are at least 14 days compared 
to when you grow outside letuce in supermarkets, only four days. So less food waste 
hundred percent of the harvest will be ready for the consumer. And, the durability at the 
consumer zone and in the supermarket is much, much lower.  
 
Holger: (16:14) 
And I also suspect you are able to produce more because you have more layers.  
 
Anders: (16:19) 
Exactly. So it's, if you calculate it, it's 250 times more per square meter than outside. So, 
if I grow at a football size area, then a farmer, traditional farmer have to use 250 football 
fields to grow the same harvest over a year. I can grow every month. They can only go 
from may to September.  
 
Øyvind: (16:48) 
Do you manage to like when a grow indoors in a controlled environment, do you 
manage to completely remove like, pests and diseases?  
 
Anders: (16:58) 
Yes. And so, but that's a small, rich risk that I can have some diseases, but it's, it's taken 
care of by biological, fighting of the disease. So we add a bacteria in the water and the 
bacteria will put out a sekret (liquid from the plant), and enzyme, which breaks down 
the cell walls of the bad bacteria, which will sit on the roots on the system (plant). So in 
that way, we are free of every diseases also insects. 
 
Holger: (17:40) 
Do you have an indication of the general opinion on vertical farming technology from 
modern Danish farmers? You already talked about it a bit.  
 
Anders: (17:55) 
Yeah. So, if they understand that they, they can easily see that this will be part of the 
future. It cannot take over a field of corn. It can, it can produce everything that you call, 
fresh produce. So let's us and, herbs and kale and other stuff like that. But it can, it is, it 
will never be economically feasible to grow corn.  
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Anders: (18:27) 
The calculation is, you can calculate it in micromoles the unit where you measure 
photosynthesis per second per square meter. So when you put in kilowatt hours, then 
you can calculate how much gram for sale that will come out in the other end. So right 
now it's, it's profitable to grow lettuce because all the photosynthesis will be sellable. So 
you can sell the whole lettuce compared to a tomato. Where you have to grow a large 
plant with a lot of leaves. And then you have a tomato, which you can sell. You cannot 
sell the rest of the plant and you use photosynthesis, kilowatt hours to grow the whole 
plant. So right now it's feasible, profitable for all plants where you could so sell 
everything that the photosynthesis have have generated. So for instance, a corn, wheat, 
hvete, a farmer on a hectare of land thats a hundred times a hundred meters, 10,000 
square meters, he can harvest, about 6,000 kilos of corn on that field. And the price of 
corn is 1,10 Kr. So he will earn 6,500 kroner on hectare of land. I can never compete 
with that.  
 
Anders: (20:06) 
My cost is way too much and that's compared to wheat because you have to grow a very 
large plant and then you have small seats that you consider, but you cannot sell the 
whole plant. So only the things that you call fresh produce, lettuce, kale, herps and later 
on strawberries and other high value fruits. 
 
Øyvind: (20:32) 
You see like a potential future for non high value foods in vertical farming or hydroponic 
farming? 
 
Anders: (20:46) 
Not in the sort of what's available today but I see a very large potential in being able to 
sell the also the roots of some lettuces contains up to 15% protein and protein is what 
you need when you are vegetarian and have difficulties to find. So, there will be a 
market for, for roots and that's a big advance compared to greenhouses and field (soil) 
farming that, you have clean, ready to sell roots.  
 
Holger: (21:20) 
So you think that the reason the Danish farmers do not implement the smart farming, 
agtech solution is because they do not understand what gains they could achieve from it 
or.  
 
Anders: (21:34) 
Yeah, both. Yeah. That's one reason. And then lack of innovative, mindset because of age, 
all the money already invested in what they already have. So a traditional farmer will 
never come up with the vertical farming concept because it's, it's very capital intensive 
to start. So he would just focus in on where his money's already and then try to improve 
that. So I think they are positive towards, the, with some much opportunities you have 
with vertical farming. But, they will never adopt that idea because their capital is 
already invested and the age is higher.  
 
Øyvind: (22:26) 
Cause I guess it's a certain amount of risk involved in investing in this kind of 
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technology because I guess you're one of the first big launches in Denmark and also, so 
it's, I guess it's not a very well explored area here as well. It's, and I see it like in farming, 
I know in Norway it's, farmers in general, without subsidies, they don't earn a lot of 
money. And I guess it's very risky to invest everything in something they might not, are 
familiar with.  
 
Anders: (22:57) 
Definitely this year and then in, yeah, Norway they protect their farmers also. 
 
Holger: (23:05) 
One of the things that eaters Thomas also told us is that smart farmer technologies is 
made for Western people because most of farmers in the world, they are, they're not 
like us. They have very small farms where you cannot use these big tractors. Where you 
cannot use all this different smart farm, AgTech solutions because you do not have the 
money. You do not have the technology. Do you think that smart farming or agtech 
solutions are made by Westerners for other Westerners? And do they really benefit the 
farmers or do they much more benefit, what can you say, Agtech companies like Yara, or 
like AgroIntelli?  
 
Anders: (23:52) 
I think it's only the Western companies that have the capital to come up with new 
solutions because it's expensive to invest in new technology. And, and when they have 
the new technology, they will sell to whoever wants to buy. I both Western and, and if, if 
they find buyers in poor countries, they will sell to them also. But it will definitely be 
dominated by the Western companies. And, it will not be the farmers who will benefit 
off it. It will be the consumer who is, who will have, who will, get lower prices and if 
there's any room for profit that will be taking by the Western companies that, So the 
terminology. So, we have a very good example, Moncentral(?) from the US who makes a 
GMO gene modified organisms. They, eh, will come up with a new seed and new plant, 
which, which can sustain, drought, or heavy rain or something else. And then they will 
tell the farmers that, that they can benefit. They can have a high yield, for instance, 10% 
high yield by buying this, gene modified seed in the US and then when they buy it, then 
they will tell them that they can only buy the seed if, if they sign a document that 
prevents them from buying seeds from anybody else. So they, they will make 
themselves, monopolists. That's how it works with the big companies. So they, they, 
they will, they will squeeze out more profit from the farmers and the farmers will not 
benefit from it.  
 
Holger: (25:43) 
We also heard from Thomas that he thinks that, agtech solutions, they will not as much 
benefit the (worker?)environment and benefit the food production as they will put 
people out of work because more and more jobs will be taken over by, for example, 
robots. Less people will be used because of tractorsetc. What do you think about this?  
 
Anders: (26:09) 
I think, the humankind have always been innovative. And then we got the computer and 
the internet and through all these very big inventions, we don't see people being out of a 
job. So even though we now start the industry revolution 4.0, which is robots, then even 
though we get a lot more robots, there will still be jobs for everybody. So I, I don't 
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believe that just because some farms will cut, maybe say 50% of their workforce due to, 
agritech innovative solutions, then there will still be jobs, for them in the rest of the 
society. It's, it's, the production output have just increased very massively and it will 
continue increasing even though everything is automized there will still be jobs for 
humans.  
 
Øyvind: (27:14) 
Yeah. And like you said, it's regardless the fourth industrial revolution. And, I guess it's 
especially relating to like hydroponics and vertical farming and, how do you, you're, 
since you're working with this, how do you feel like the, society and the farmers and 
everything are, welcoming you? Do you feel it's a lot of, proponents or opponents? 
What's the, what's the main arguments?  
 
Anders: (27:45) 
I feel so much the, the irrational thinking consumers that, consumers who irrationally 
think that a field full of corn is the same as nature. So for me, as an finance guy, I think 
very mathematically and rational. So when I see a corn field, it's just, it's the same as 
seeing a, the rainforest in Brazil just being cut down. And then you have a corn field. We 
did, we got rid of all our forests 300 years ago with Denmark. So what the thing 
consumer thinks is nature is just all these cornfields, which should have been a forest. 
So my rational thinking is that, the animal, the human beings need, food. So the best way 
to produce the best food is in a vertical farming environment as it, as the technology 
have developed today. So that will give the consumer a very fresh and tasting product 
with lots of nutrition, more nutritions than outside, and then as security for food safety, 
not polluting and not full of pesticides. So I think most of more than 50% of the 
consumer understand that way of thinking. But I feel the, I, I'm just guessing maybe 15 
to 20% of the consumer who thinks that food is coming from a field and there's a small 
farming family with a nice dad and a nice mom and they have grown the whole thing 
themselves and nursed the animals and put it to market. But it doesn't function like that. 
Everything is produced in a factory today. So I just feel this irrational thinking of the, of 
the consumer and that's very important when you communicate to the consumer. But, 
Thomas is, he is leaning towards, he takes care of all these irrational, consumers 
because he, he is this a dream of a farmer who nurses land and don't produce more than 
he can and give the consumer the best product. But if, but Thomas' yield per square 
meter, if all food was produced like that, then, we would need more land than Denmark 
have to produce the same thing because he will have some years where his rotfrukter 
(Rootplants), have sparch and, and it's not the best quality. So he has to, harvest them 
down in the ground again. And, so there will always be some loss of harvest, when you 
go outside 
 
Øyvind: (31:09) 
So do you believe, like, so what I kind of feel the said is that misinformation and lack of 
knowledge is one of the biggest reasons for the controversy.  
 
Anders: (31:20) 
Yeah, it is.  
 
Øyvind: (31:24) 
yeah. It's like, what's, what's the main drivers behind the loud speakers on the 
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proponent side? Like the ones who wants it and, and voting for it.  
 
Anders: (31:35) 
The rational thinking or?  
 
Øyvind: (31:40) 
Yeah, the rational thinking.  
 
Anders: (31:42) 
Yeah. I think that's, that's, you can lose, you can use less farmland or by producing in a 
vertical farm. So right now the way UN, tells the consumer this and most of the sciences 
is that when we will become 3 billion more people on earth and everybody will be 
eating like a westerner, then we will need 70% more more food and to produce the 70% 
more food as we do it today. The land that we have to convert to farm and this the size 
of Brazil and the earth cannot keep its balance if that happens. So there is a demand for 
land both for for nature and food production. So the mall food you can produce within 
the city, the more land you can give to nature.  
 
Øyvind: (32:47) 
Just have a question about how, how developed is like vertical farming and hydroponics. 
I know that in the United States it's, cause I was in the United States last summer and a 
in a venture capital firm and we were talking a lot about like investing in like urban 
farming and the technology of it in Europe. I haven't heard that much about it.  
 
Anders: (33:06) 
Yeah. Europe have been very late at the adopting vertical farms. 
 
Øyvind: (33:12) 
It's a very spread out in the States, is it?  
 
Anders: (33:16) 
It is several now in the States and the money, just, insane.  
 
Øyvind: (33:23) 
It's a big potential.  
 
Anders: (33:24) 
Yeah. So, so just to, to give you an idea of the money, the, the, the, the size of the factory 
that I'm building now, company from California, built exactly the same size and then 
they got an invest in an investment of 226 million us dollars from a TIFF basis 
(NAME??). Alphabet (Googles owner) and SoftBank, Japans biggest bank, and then our 
farms in Newark, New Jersey have built the size that I'm building now. And their next, 
investment was $256 million from, Goldman Sachs, Ikea, and, the owner of Ikea and a 
potential insurance company. So it's, it's, it's insane how much money that I put into this 
technology in the US and they also have several factories in Japan because of they don't 
have so much land and they are coming more and more in China. And, in Asian cultures, 
they are, they are nutritions, much more based in plants and, it's basically leaves that 
you can grow in a vertical family environment. And they also, they have also fear of sars  
and other diseases. So they want to have a more food safety and then, a lot of the farm 
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and was polluted by factories. So that will also come into the plants and, into the human 
body. So they are more willing to adopt it in Asia because of these effectors. And in the 
US they're, our biggest selling argument is a transportation that they produce it locally 
to a higher quality and will not need to have it transported from all kinds of... (didn't 
cath the last part).  
 
Holger: (35:28) 
Anders, thank you very much.  
 
Anders: (35:28) 
Are we done?! 
 
Holger: (35:28) 
I feel we're done. We don't have more questions. It's just like we have, I think we have it.  
 
Øyvind: (35:38) 
And just to like to summarize it, so especially relating to hydroponics, so the people are 
for hydroponics and mostly they're for that it's less areas in use. 
 
Holger: (35:59) 
Yes. Landmass.  
 
Øyvind: (36:01) 
Yeah. There is less disease, more profitable, more sustainable. 
 
Anders: (36:05) 
Less disease, higher food security, food safety.  
 
Øyvind: (36:10) 
Food safety yeah, and the opponents are most of the, like you said, their average age is 
61. So it might be the resistant to change. They like the way it is. It's tough for the 
investment side of it to start investing in new equipment. And also the lack of 
information and irrationality. Correct. It's, I guess it's people with loud voices that 
maybe don't have the entire picture.  
 
Anders: (36:46) 
So when you write that down, just distinguish between, because I think it was a bit 
unclear. Your questions now, distinguish between the group, which is the consumers 
and then the group, which is the farmers. So in the end of your questions it was right 
what you said about the farmers, but I think in terms of these irrational people that 
there are more of them, the percentages of the group is greater for the consumers. Then 
among the farmers, I think the farmers are very rational thinking all of them. Because 
they are the producers, but it's only they'll set percentages, maybe 15% of the 
consumers which have these irrational (ideas, thoughts). So it's just when you write it 
down to swing crisp between the group, which is the consumers and which is the 
producers. 
 
Øyvind: (37:40) 
So do you feel like when you're talking about the farmers, cause I got kind of the 
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impression that a lot of farmers are against the change into vertical farming. Do you 
have the same view feeling, are farmers for it? 
 
Anders: (38:01) 
Yeah. I think that they are against it. Some, yeah, some of the farmers and, and they are 
against it. Not because they can't see the rationality of, offer next step in, in farming 
because all their money is put into the farm land. So when I have talked to some of these 
farmers, I can clearly see that, excuse me for the comparison, but they are Blockbuster 
(The company) and I, with vertical farming, are Netflix, so Blockbuster have had all 
these physical stores everywhere in all the Western cities. So if they should go to the 
next level, they should really change the organization itself and say, okay, now we close, 
we close our stores. We would destroy all our videotapes and then we will make 
everything available online. It's a completely, it's an another organization who will be 
able to make an online service compared to a physical store with physical videotapes 
and so on. So that's my view of the current farmers that they are Blockbuster. They have 
everything invested in the farmland and they cannot certainly just invest much more 
than they ever did on a production facility, which will run pretty much like on itself on 
its own. So, so it's not because they don't want it, but because it is connected to their 
investments.  
 
Øyvind: (39:48) 
Has it been, a lot of like opposition to your initiative to start vertical farming or? 
 
Anders: (39:58) 
The doors have just been opened, and as soon as they hear about the concept the doors 
have just been opened. So, within the, the government, the, interest organisations, 
investors and buyers and the supermarkets and restaurants and so. The doors have just 
been opened. So, it has been a privilege to work with so far because everybody receives 
and receives it so well and in a nice manner and it fits very well to the Danish traditions 
and to the green transition and especially from Denmark and further up North because, 
we have a shorter growing season and we have a lot of renewable energy in Denmark. 
We have wind energy, Norway, they have hydropower, and in Sweden they have nuclear 
power. There would be no environmental reason to put a factory in Poland where you 
will get the electricity from a coal power, power station. So it fits our consumers high 
demand and renewable energy, and the short growing season. 
 
Øyvind: (41:16) 
Are you going to be the first facility in Denmark? 
 
Anders: (41:20) 
I'm pretty sure still that I will as far as I know, yeah. 
 
Øyvind: (41:24) 
Are there a lot of competition? 
 
Anders: (41:25) 
So in some small projects in Copenhagen where people just try to grow something and, 
they don't have an education in growing and so on and then their quality would be very 
bad and, and the cost would be very high. So it's, it's the first industrial scale facility and 
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the, and the way I have approached it is that I am educated within finance, have very 
little knowledge of plants, but I have been able to hire, guys who have the best 
technology and the highest level of plant knowledge. So that's why I can make the best 
quality. It's just another strategy you have happen, you want to start. But, and even 
though my project is in an, in an industrial scale, I think it's an easier way to get started 
than it is if you start at home with was a very small set up and no education and have to 
make a lot of trial and error. 
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Abstract 

Population growth, an increase in extreme weather and a decrease in suitable areas for 

farming are just a few of the reasons why many of today's food sources are under 

pressure. It is believed that Agricultural Technology (AgTech) can be part of the solution 

in order to create a sustainable future (Abrahamsen 2018). So, what characterizes the 

complexities in the dissemination of AgTech solutions in the Danish agricultural sector? 

In an attempt to answer this, the researchers analyze the question under the lens of the 

controversy of categorization based on work by Munk (2014), Venturini (2010) and 

Bowker & Star (2000). Through an analysis of big data and domain expert interviews, 

the research uncovered two potential hidden controversies within the agricultural 

sector. The first controversy revolves around the discussion of who benefits from the 

implementation of AgTech solutions. Additionally, a second controversy was uncovered 

within the field of hydroponics and the “organic vs. post-organic” discussion. Even 

though there were no apparent controversies of AgTech in our initial research, the 

hidden controversies - for example hydroponics and who gains from AgTech solutions - 

characterize parts of the complexities in the dissemination of AgTech solutions in the 

Danish agricultural sector.  

 

 

 

  

https://www.zotero.org/google-docs/?IKIl1S
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Introduction 

The rise of new technologies - especially software and hardware technologies - has set 

the scene for a potentially major shift within agriculture. Throughout history, 

technology has had a great effect on the agricultural sector. This impact increased after 

the Industrial Revolution, where the Western world saw a paradigm shift; human labor 

was, to a greater extent, substituted by technology and machinery (History.com Editors 

2019). Today, this application of technology in farming is referred to as Agricultural 

Technology (AgTech) (Kobayashi-Solomon 2018), which includes a wide variety of 

technologies such as precision and soilless farming (see appendix 1). 

 

Climate change and an ever-growing demand for resources have caused immense 

pressure on the international agricultural sector. These two factors, among others, are 

threatening our planet’s food security and have resulted in the need for new, 

sustainable solutions to cope with both current and future issues revolving agriculture.  

 

With a shared interest in technology and sustainability, our research group decided to 

further investigate the implications and possibilities surrounding AgTech and the future 

of farming. Through the analysis of big data and domain expert interviews, our scope of 

research was significantly narrowed. Eventually, it was decided to focus primarily on 

the field of hydroponic farming. Hydroponic farming is a technology characterized by 

growing crops in an artificial environment without the use of soil (see appendix 1 & 2). 

Hydroponics is often used in combination with vertical farming due to the possibility of 

implementing a hydroponic system at different levels, whilst at the same time reducing 

the amount of farming area needed (see appendix 1 & 3) (Big Picture 2016).  

 

Through our analysis, AgTech solutions appear to be a part of the answer to issues such 

as global warming and food shortage. After researching hydroponics and the 

beneficiaries of AgTech more specifically, different potential controversies were 

uncovered. Our research question was constantly changing throughout the research 

process. In its final form it states:   
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What are the complexities in the dissemination of AgTech solutions in the Danish 

agricultural sector? 

 

This paper will attempt to answer this question by investigating who benefits from the 

implementation of AgTech solutions and the controversy of categorization in 

hydroponics. We understand the case of hydroponics and who benefits from AgTech 

solutions as hidden controversies, as they were not visible through our Twitter data. 

This will be elaborated in the analysis.  

 

Theoretical approach 

This section will briefly explain what theoretical framework will be used in the report to 

investigate potential disagreements in AgTech. The investigation of this report is built 

on a constructivist theoretical approach which entails an understanding of the shared 

universe or the world as constructed (Venturini 2010). The report will initially use 

Munk’s (2014) understanding of controversies to analyze and visualize whether any 

apparent controversies could be found in the gathered Twitter data. The results from 

this analysis will be problematized through Marres’ (2017) concept of digital bias. 

Further on, Munk’s (2014) and Venturini’s (2010) understanding of controversies will 

be used to analyze and discuss who benefits from AgTech solutions. Next, these theories 

of controversies will be merged with Bowker and Star’s (2000) work on how categories 

work to construct elements and thereby influence the way these elements are 

interacted with by actors. This is performed in order to analyze the controversy of 

categorization in the hydroponics case of “organic vs. post-organic” (see appendix 1). 

The following sections will more thoroughly account for the different theoretical 

approaches that construct this report’s theoretical framework. 

 

Situated Knowledge 

According to Haraway (1988), all knowledge is situated, and you cannot describe any 

area or entity from the culture of no culture; from the perspective of nowhere. By 

recognizing that all knowledge is situated, Venturini (2010) argues that you need to 
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apply as many theories as possible when examining a controversy. This will enable the 

construction of a collective of heterogeneous multiplicities by fusing the partial, unique 

voices in the conversation (Haraway 1988). Venturini refers to this as a mixed 

perspective investigation.  

  

Based on this, we are aware that our analysis of the AgTech controversies is situated 

knowledge. Resultantly, we wanted to join as many voices as possible into the 

conversation of our analysis by using the mixed perspective investigation. Thus, 

Venturini’s (2010) and Munk’s (2014) understanding of controversies were fused with 

Bowker and Star’s (2000) work on categorization. 

 

Controversy of categorization 

Bowker and Star (2000) state that categorization and classification systems are often 

sides of political and social struggle. Our research shows that these struggles are 

particularly apparent through a controversy of categorization. 

 

According to Munk (2014), controversies are complex because of how actors cannot 

agree on the precise nature of the disagreement, what important questions to answer, 

and which authority can answer these questions. Simplifying categories - e.g. 

“opponent” and “proponent” - are needed to visualize and navigate a controversy, even 

though the controversy, in reality, is often more nuanced. 

 

Munk’s understanding of controversies is inspired by the work of Venturi (2010). 

Venturini builds his understanding of controversies on Actor-Network Theory (ANT) 

and defines controversies as “[...]situations where actors disagree (or better, agree on 

their disagreement)“ (Venturini 2010, 261). Venturini, like Munk, argues that actors in 

controversies disagree on their disagreement itself. Venturini uses ANT to create 

analytical symmetry, understood as an equal value between non-human and human 

actors. He studies the relation between the actors as a network where possible 

controversy can arise. Politically and socially charged categorization agendas, in the 

form of categorization systems, can be difficult to uncover in society as they over time 

become fused into society’s infrastructure (Bowker and Star 2000). Based on this, when 
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analyzing the controversy of categorization, categorization systems that have not yet 

become too integrated into the infrastructure of society should be investigated.  

 

Mattern (2017) argues that when categorizing elements, it is important to carefully 

evaluate which tools to use, as these choices themselves might lead to controversies. 

Tools define what an element is and what it is not as a result of which data the tool 

presents and how it presents the data. Thereby the tools shape the ontology of the 

element and as such the categorization in relation to the element. When you attach a 

certain category to an element, you change the way people interact with the element 

(Cohn 2016). Resultantly, powerful actors often try to take control of formal 

categorizations of elements in society. Their objective; to take advantage of the 

distinctions between the categories and to gain more control of the way people interact 

with the elements (Bowker and Star 2000). 

 

Method 

In this section, the methodological approach of this paper will be explained. 

 

Twitter 

The introduction of the internet can be argued to be one of the greatest facilitators of 

globalization, as it connects people from all around the globe - both businesses, 

individuals and governments. Today, the web has become one of the largest 

congregations for controversies. These controversies are especially present on the 

various social media platforms that have emerged since the birth of the web. With this 

in mind and similar to Munk’s (2014) approach, it was decided to conduct our initial 

research by gathering data from Twitter, an online social media platform. 

Semi-structured Interviews 

Throughout our project process, we were in contact with Thomas Harttung, a trustee at 

The Sustainable Food Trust. He helped us navigate the complex agricultural sector and 
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indicated where possible AgTech controversies might be found. In order to gain a 

deeper understanding of the AgTech industry, two semi-structured interviews were 

conducted. The interviewees were Thomas Harttung and Anders Riemann, CEO of 

Nordic Harvest (see appendix 7 & 8). The reason for choosing semi-structured 

interviews was based on the open nature of the method. This approach enables the 

interviewer to ask questions that might arise during the interview. When preparing for 

the interviews, an interview guide was developed which was used as a starting point for 

the conversation (Brinkmann and Tanggaard 2015). Furthermore, Nvivo was used to 

make a thematic analysis of the interview data (Maguire and Delahunt 2017).  

Digital bias 

When using data from social media platforms as empirical groundwork in research, the 

issue of bias is of significant concern (Marres 2017). Hence, digital bias is an important 

methodological approach in our research, as it is based on data from Twitter. Marres 

(2017) suggests asking the following question; are we studying society or technology?  

 

In the book Digital Sociology (Marres 2017), the concepts of digital bias and machine 

bias - amongst others - are presented. The issue with digital bias is that social media 

platforms, like Twitter, are not neutral. Digital bias might influence whether we are 

researching the social phenomena we intended or Twitter itself. Today, there is a strong 

belief that in order to study online social phenomena, help from professional data 

scientists is needed. Furthermore, it is also believed that the digital media tools 

available today are insufficient (Marres 2017). On the basis of this; are we studying the 

complexities of AgTech as 

intended, or is it actually the people’s behavior on Twitter that is being studied? 

 

Machine bias is concerned with the empirical data – how is our data produced? E.g. 

researchers often turn to online tools to gather or visualize data from digital platforms, 

and it can be difficult to determine how these tools are producing data sets (Marres 

2017). 
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To navigate in these biases, Marres suggests that: “To militate against it, sociologists 

have suggested the use of data from mixed sources (both online and offline) [...]” (Marres 

2017, 145). Because of this, the empirical framework of this research is based on online 

data from Twitter and offline data from two interviews. 

 

Digital bias and machine bias were used as methodological tools to problematize the 

results of our Twitter analysis.  

 

Problematization 

The concept of problematization was applied to our Twitter data. This allows us to 

approach our Twitter data and the visualized non-existent general controversy of 

AgTech on Twitter, as something that can be dismantled (Bacchi 2012). By 

problematizing our Twitter-grounded understanding of the general AgTech 

implementation through Marres’ (2017) concept of digital bias, it is possible to open up 

and question the almost fixed nature of AgTech visible through Twitter as something 

solely beneficial. Controversy and problematization as concepts are closely related, as 

both of them endeavor to construct entities as not fixed elements, thereby making them 

open to new interpretations.  

Similar to Venturini (2010), Actor-Network Theory (ANT) was applied when analyzing 

and mapping out the controversies that were investigated. In ANT, objects and any 

other relevant factors are given the same value as humans in creating social situations. 

You seek to describe the social activity rather than trying to explain it. ANT will be used 

in combination with Clarke’s (2005) situational analysis. 

 

Analysis 

Some of our reflections, in regard to method, serve as the first step of our analysis. By 

looking at our acquired data using Marres’ (2017) “analytical goggles”, we realized that 

the impact of digital bias on our Twitter data had to be considered. Because of this, the 

first section of the analysis will describe how no apparent controversies of AgTech were 
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found on Twitter. The following two sections will be used to analyze our interviews and 

the hidden controversies of AgTech. 

 

Twitter 

This section will explain how our quantitative data were gathered through Twitter. 

First, a quick note on which tools we have used to analyze our data followed by an 

explanation of why Twitter was chosen. After this, it will be described how the data was 

gathered, and how the data was visualized and analyzed. Lastly, it is elucidated how the 

tweets were categorized and the possible bias. 

Gephi, ForceAtlas, and maps as propositions 

Throughout our research process, our Twitter data was mapped and categorized to 

navigate and lend order to the possible digital controversies that we are analyzing 

(Turnbull 2000). Gephi was applied as a tool to visualize our Twitter data. Mattern 

(2015) argues that tools like e.g. Gephi shape what an element is as a result of which 

data the tool presents and how it presents the data.  

 

In Gephi the function ForceAtlas was used to, as the name of the function implies, force 

our data into a map. ForceAtlas is described by Gephi as a “force directed layout” and a 

spatialization tool that works by "[...]transforming the network into a map" (Heymann 

2015). According to Turnbull (2000), maps have wrongfully been regarded as objective 

and accurate representations of the world throughout scientific history. Krygier and 

Wood (2009) argue that maps are not objective, but propositions that create realities 

that we as cartographers must take responsibility for. By using Gephi and its ForceAtlas 

function to visualize our Twitter data, Gephi helped us organize the data. Gephi thereby 

alters the data by only showing the aspects of the data that have been pre-determined 

for the program to focus on. The ForceAtlas function creates specific relations between 

our data. As we realized by visualizing the same data multiple times with the ForceAtlas 

function, these relations will be visualized differently each time. This draws similarities 

to Marres’ machine bias (Marres 2017).  

 

Based on this, our visualization of the possible AgTech controversy on Twitter cannot be 

evaluated as an objective representative visualization. As Venturini argues “[...] 
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researchers cannot pretend to be impartial just because they comply with some theoretical 

or methodological guideline” (Venturini 2010, 259). Instead, the visualization is our 

proposition on what the possible controversy looks like. Data, e.g. the data gathered in 

this project on Twitter, is performative, which means that it can be manipulated to show 

almost anything through different interpretations (Turnbull 2000). By manually 

categorizing the data, we take responsibility for our proposition visualizations.  

 

Because of the need to categorize the data before the visualization process can start, our 

interpretations will be embedded in the data even before the analysis. Science is the 

best way, at present, to engage with the world and discover things about the world. 

Science often states its own neutrality and objectivity. Nevertheless, science, like many 

other sectors of society, is often filled with assumptions (Cakici 2019). It is possible that 

if other researchers looked at our Twitter data, they would see other relations in the 

data than the ones visualized in our maps. As Haraway (1997) describes through her 

concept of situated knowledge, the reality constructed in our research could be 

constructed differently with other methods and tools. Resultantly, other researchers 

may construct a different visualization and as such a different proposition on what 

reality is through their own analysis.  

Why Twitter? 

It was decided to use Twitter as our main source of data when trying to answer our 

initial research question “What is the precise nature of the disagreements in smart 

farming“. In order to effectively capture and analyze this platform, Twitter Capture and 

Analysis Toolset (TCAT) was used. Twitter was chosen over other social media 

platforms due to the amount of easily accessible data.  

Twitter is primarily used in the US (see Figure 1), one of the leading countries within 

AgTech (Harwood 2019). Because of this, it was evaluated that the possible general 

disagreements or controversies in smart farming could be investigated through Twitter. 

Furthermore, our access to TCAT provided us with thousands of tweets scraped from 

Twitter. 
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Figure 1 - Leading countries based on number of Twitter users (Statista 2019) 

Gathering the data 

Venturini states that “[...]the more a controversy is restricted to a specific subject, the 

easier will be its analysis” (2010, 264). He recommends being resource-aware when 

selecting and researching controversies. Inspired by this, 10 specific hashtags were 

defined. The tweet search query was limited to only include tweets that were tagged 

with one or more of these hashtags. The reason for this is that we deemed it impossible 

for us to analyze thousands of tweets within a realistic timeframe. The 10 hashtags 

were: 

#smartfarm #precisionfarming #progressivefarming #futurefarming #digitalfarming 

#smartfarming #agtech #precisionagriculture #agritech #hydroponic 

The scraping of tweets began on September 27th, the query ran for six days and 

resulted in approximately 12,000 tweets. The Twitter scraping part of our project 

happened in a black-box setting, as we did not perform the scraping ourselves. 

Throughout this process, we strived to take full responsibility for all aspects of our 

analysis, inspired by Krygier and Wood (2009). Consequently, the tweets were manually 

categorized into three categories; “proponent”, “opponent”, and “neutral”. We came to 

suspect the validity of our Twitter data due to the lack of control of the Twitter scraping 
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process. Resultantly, offline interviews were included at a later stage in our analysis to 

strengthen the validity of our research. 

Discovering new hashtags 

In order to improve the data gathering process, an investigation of our current hashtags 

was set in motion. We believed that this would lead to the discovery of new relevant 

hashtags that could help us acquire more relevant data for our project. This was 

inspired by how Munk (2014) made an initial seed list to discover new neighboring 

sites to crawl in order to create a new and improved seed list.  

Situational Map of initial hashtags 

The analysis to find new hashtags was based on the first two days of our Twitter query. 

This yielded 2,200 tweets in total. In order to make the dataset more manageable, all 

hashtags mentioned only once were removed. These hashtags were regarded as 

unlikely to help us discover any new hashtags. In total, 139 new hashtags were 

discovered. 

 

Further on, a messy version of an abstract situational map (see Figure 2), inspired by 

Clarke (Clarke 2005), was created. This was done in Gephi. 

 

Figure 2 - Messy map of hashtags visualized in Gephi 

 

https://www.zotero.org/google-docs/?MbcsN6
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In order to get an overview of the relation between the actors in the map, a relational 

analysis was performed (see Figure 3) (Clarke 2005). The degree of the nodes 

represents how often the hashtag is mentioned, and the edges that connect them 

represent the hashtags mentioned in the same tweet. 

 

By looking closely at each individual hashtag and their relation to other hashtags in the 

map, it was eventually discovered that there were no new hashtags relevant to our 

research. The reason for this is that most of the hashtags were very niche or completely 

unrelated to AgTech. Thus, the initial query continued without adding any new 

hashtags.  

 
Figure 3 - Relational analysis of hashtags visualized in Gephi 

 

Figure 3 shows that the hashtag node “agtech” is greatest in degree. This means that the 

AgTech node is the hashtag mentioned the most in our Twitter data. Because of this, it 

was decided to look further into the relationship between the concept of AgTech and the 

concept of smart farming. It was discovered that smart farming is solely a branch of 

AgTech. Smart farming is characterized by a focus on the use of IoT, especially 

technological agricultural devices communicating with each other (Sciforce 2014). From 

https://www.zotero.org/google-docs/?cwGbeI
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Figure 4 - 129 categorized tweets visualized in Gephi 

 

our understanding, a focus on IoT is not what characterizes technologies such as 

hydroponics. Resultantly, our concept of focus was changed from smart farming to 

AgTech.   

Proponents and opponents of AgTech 

With the hashtags in place, the query ran for an additional two weeks. This was deemed 

enough time to gather a sufficient sample size that would give us an overview of 

proponents and opponents of AgTech on Twitter. 

 

It was decided to manually analyze each tweet in order to discover whether they were a 

proponent or an opponent in relation to AgTech. Due to the large amount of quantitative 

data, we reached a state of “analytic paralysis” as Clarke (2005) would phrase it. In 

order to counter this paralysis, it was decided to gather 150 random tweets from our 

data pool. This was done using TCAT’s built-in randomized tweet sample export 

function. It provided us with an XML file that 

was readable by Microsoft Excel. 

Analyzing the first query of tweets 

The 150 exported tweets were categorized 

into three different categories using Excel; 

“proponent”, “neutral”, and “opponent” of 

AgTech. Two researchers categorized this data 

based on their own knowledge of what would 

count as proponent, neutral, or opponent. 

 

After categorizing the 150 tweets, any 

redundant data, such as date or hash data, 

were cleaned and removed. The remaining 

data was converted into a comma-separated-

value format (CSV) and imported into Table2Net (“Table 2 Net” 2019). Here, the file was 

converted into a Gephi readable format using our categories as nodes. After importing 

this data into Gephi, it was possible to visualize and create a map of the data (see Figure 

4). 

https://www.zotero.org/google-docs/?ISVgwe
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The visualization shows that there are 99 proponents, 29 neutral, and only one 

opponent of AgTech in our data sample. The nodes are respectively colored green, gray, 

and red. This suggests that there are no apparent controversies on Twitter in relation to 

AgTech. 

Increasing the sample size 

Since no apparent controversies on Twitter were found in the initial 129 tweets, it was 

decided to increase our sample size to 1,300 tweets using the same method as before. 

However, this time four researchers analyzed the tweets and categorized them based on 

“proponents”, “neutral”, and “opponents”. Again, the tweets were visualized (see Figure 

5). 189 tweets were removed due to language constraints. In the visualization of the 

1,111 tweets, there were no signs of controversies in relation to AgTech on Twitter - 

even though this sample size was approximately ten times larger. 

 

Figure 5 - 1,111 categorized tweets visualized in Gephi  
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No controversies on Twitter 

Both visualizations show that there are almost no opponents found on Twitter. 

Furthermore, as can be seen in Figure 6, there is practically no difference between our 

two sample sizes despite the difference in the quantity of data. This leads us to the 

conclusion that there are no apparent controversies on Twitter in relation to AgTech.  

 

Figure 6 - Comparison in percentage of first and second Twitter categorization 

Digital bias and categorization 

But how accurate is this analysis and the resulting conclusion? The bias and possible 

constraints of our chosen platform, and how the tweets were categorized, all influence 

our analysis of the data and ultimately the conclusion it leads us to. 

Categorization of the tweets and our own bias 

In order to navigate, visualize, and analyze the gathered data, it was categorized by 

which stance the actor had in relation to AgTech (see Figure 7). Munk (2014) argues 

that this is a rather unilateral view of the controversy, as people are rarely completely 

for or against something. By applying this idea to our own research, it can be assumed 

that actors within the AgTech discussion are also divided in their beliefs. For instance, a 

tweet might clearly show that a person is an opponent of hydroponics, but it does not 

necessarily mean they are against AgTech as a whole. This means that there can be a lot 

of different positions inside, for example, the “proponent” category. 
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Stance Tweet 

Proponent  Very clear message from Cambridge University on the 

importance of Agri-Tech. #Cambridge #EasternRegion #AgriTech 

#Agriculture #LifeSciences #Research 

Neutral NZ company develops face recognition for sheep #agtech 

https://t.co/L5GVO0SYs7  

Opponent  Farm #Automation and Lab-Grown Meat is death-knell for 

country towns #AgTech 

Figure 7 - Example of "proponent", "opponent", and "neutral" tweets 

The categorization of the tweets is also subject to our own bias, no matter how objective 

we try to be. As Munk (2014) mentions, it is impossible to not take a stance in the 

controversy we are trying to map. We are all students of an education that favors 

innovation. Consequently, we have a relatively positive stance in relation to AgTech. 

Hence, we might unconsciously seek to categorize tweets as positive of AgTech. As 

mentioned, if other researchers were to take our data, categorize it and map it, they 

might arrive at completely different conclusions. Munk argues “[m]aps by their very 

nature, can be picked up by actors with different agendas and made to serve different 

purposes” (Munk 2014, 3) 

 

Tweets that were not written in Danish or English were discarded and not included in 

our categorization since we are not proficient enough in languages outside of these two. 

But this also introduces a margin of error in the data, due to our own bias. This might 

mean that some important voices during our categorization have been overlooked. 

The digital bias of Twitter 

Marres (2017) mentions that any digital research is subject to digital bias, which means 

data gathering can be very different between platforms, tools, and methods used to 

gather the data. 

 

https://www.zotero.org/google-docs/?nMTqtn
https://www.zotero.org/google-docs/?nMTqtn
https://www.zotero.org/google-docs/?nMTqtn
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In our research, the digital data is limited solely to Twitter and gathered by the use of 

TCAT. By the use of the Twitter API and TCAT, we have limited ourselves to a query-led 

online data collection approach (Marres 2017). Marres argues that data gathered solely 

from keywords (e.g. hashtags) introduces bias in the research, because: “[...]actor 

relations in key-word-based data sets are mediated by these words, as users are present in 

the data analysed by virtue of the words they use ”(Marres 2017, 144). 

 

Furthermore, the platform might introduce more hidden biases that can skew the 

gathered data, such as the constraint of the length of a tweet, the characteristics of its 

main user group (race, wealth, education, geography, etc.), and how Twitter 

automatically censor some topics. Marres (2017, 141) states; 

 

"There is little that can be said definitively about society-at-large using only 

these kinds of user-generated data, as such data generally skews towards a more 

wealthy, more educated, more Western, more white and more male 

demographic” 

 

Since our data is limited by these constraints, it can be argued that we view the world 

through the eyes of the platform. So, are we actually investigating the social 

phenomenon we set out to, or are we investigating the peculiarities of the Twitter 

platform? 

 

From Twitter to domain expert interviews 

That no general controversies of AgTech were found on Twitter made us suspicious. As 

mentioned, we have been in contact with Thomas Harttung, a trustee at The Sustainable 

Food Trust, throughout our project. The data he provided us with, combined with the 

data found through our own research (articles, videos and company documents), 

portrayed a very different understanding of the implementation of AgTech compared to 

the non-controversial situation in our Twitter data visualization. This new perspective 

uncovered potentially hidden controversies that might be holding back the full 

implementation of various AgTech solutions like hydroponic farming and precision 

farming (see appendix 1 & 2).  

https://www.zotero.org/google-docs/?M10T6k
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That Google was used to search for online articles about AgTech also had an impact on 

our research. Google knows a lot about us as persons and this might have affected our 

search engine-based research (Marres 2017). Privacy mode or a VPN (Virtual Private 

Network) could have been used in our search (Microsoft 2009). Thereby we would not 

get the bias of being persons online - persons who have been online before starting to 

study AgTech. However, our research was still performed through Google without using 

privacy mode. To enter privacy mode would also have an impact on our research, as it 

would create the illusion that we are not existing online. It could be argued that this 

would almost create the illusion in our research, that we have a perspective from a 

culture of no culture, which is never the case (Haraway 1997). 

As mentioned, this made us contemplate whether our Twitter data analysis and 

visualization were characterized by Marres’ digital bias. Additionally, Marres argues 

that mixed data sources can be used to counter digital bias (Marres 2017). Through 

Thomas Harttung, hydroponic farming became apparent as a potential disagreement - 

even before the Twitter scraping. Because of this, interviews with the CEO of Nordic 

Harvest, Anders Ostenfeld Riemann, and trustee at The Sustainable Food Trust, Thomas 

Harttung, were conducted. Riemann was chosen based on his position within Nordic 

Harvest, which will be the first industrial-sized hydroponic company in Denmark. We 

believed that he could function as a representative for AgTech-users in our analysis. 

Harttung was chosen as our second interviewee to represent the Danish traditional 

farmers. Harttung describes himself as being an independent farmer since 1984 who is 

the main organizer behind many business initiatives supporting organic agriculture.  

Thematic analysis 

After the interviews were completed, a thematic analysis of our interview data was 

performed to find the most dominant themes (see appendix 6) (Maguire and Brid 

Delahunt 2017). NVivo was used to analyze and manually categorize the different 

paragraphs of the interviews. One paragraph could be categorized as relating to many 

different themes. Figure 8 shows the most dominant themes in our two interviews: 
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Changing the research question 

When both the interviews and the thematic analysis were completed, a decision to 

change our initial research question was made. Additionally, our research scope was 

narrowed down to only focus on the implementation of AgTech in Denmark. Through 

our interview data, we were positive that we could make an attempt to answer the 

following question; 

“Why have we not seen a bigger growth in AgTech solutions in the Danish 

agricultural sector?” 

We wanted our research to not only be a description of a niche fraction of society that is 

the agricultural sector. Instead, our analysis should try to answer the question; why 

AgTech is not more widely implemented within the agricultural sector. Our data 

uncovered that multiple discourses within the agricultural sector argue that AgTech can 

be part of the answer to the environmental problem, food shortage, and overuse of 

resources. So what is prohibiting AgTech from fulfilling its possible potential?     

Our visualization showed us that two of the themes most dominant in the combined 

data of the two interviews were; “who benefits from AgTech solutions” and 

“Hydroponics: Organic vs. Post-organic”. Hence, it was initially analyzed who benefits 

Figure 8 - Thematic analysis of interview data 
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from AgTech solutions as a possible controversy blocking a more widespread 

implementation of AgTech. 

Our analysis strives to be culturally intelligent by being the link between - and 

understand the perspectives of - the different stakeholders in the AgTech controversies 

that are being analyzed. We seek to be culturally intelligent to untangle the complexity 

created by the irreducible different perspectives circulating in the agricultural sector 

(Ang 2011).   

The controversy of who benefits from AgTech solutions? 

The first analytical interaction with the possible controversy of who benefits from 

AgTech solutions, was when it was decided to investigate the different actors through a 

messy (see Figure 9). The messy map was used to get an overview of the field in which 

the controversy takes place and all the relevant human, non-human, symbolic, 

discursive, and political actors (Clarke 2005). 

  

 Figure 9 - Messy map of "Who benefits" 

By applying the messy map as a method to navigate our interview data, a variety of 

different actors related to the possible controversy were discovered. To fully 

understand the discourses and the social worlds in the controversy, a social 

worlds/arenas map with the relevant actors present in the arena was created. In 
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“Situational Analysis: Grounded Theory After the Postmodern Turn”, Clarke (2005) 

quotes Anselm Strauss and defines social worlds as “universes of discourse”. For this 

reason, the social worlds in our social worlds/arenas map are related to what is 

understood as the different discourses or the different sides in the possible controversy 

(see Figure 10). 

 

 

Figure 10 - "who benefits" Social worlds/arenas map 

Whenever a debate is charted, some of its vibrancy will be lost, as parts of the debate 

will be neglected (Venturini 2010). To lose some of the aspects in a debate is inevitable, 

but something that should be kept in mind when analyzing our data. Hence, it cannot be 

assumed that all perspectives and discourses are covered in our analysis.  

Clarke (2005) suggests that when producing a social worlds/arenas map, you analyze 

how actors organize themselves in relation to the discourses in the arena; how the 

actors produce and respond to the different discourses in the arena. The different 
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ideologies or discourses in our “who benefits” arena were categorized by evaluating if 

they described a vision of how the world should be (Venturini 2010). One example is 

how the farmers’ world describes the AgTech providers as the actors who mainly 

benefit from a more widespread implementation of AgTech. The farmers world’s vision 

is that the implementation of AgTech in its present form should stop, as the farmers are 

losing jobs. 

Relational analysis, “the farmer’s world”-discourse 

According to Venturini (2010), actors in a controversy interact with each other, shape 

the relations between each other, and are being shaped by these relations. To fully 

understand how the actors produce and respond to the different discourses in the arena 

and how the actors shape and are being shaped by the relations between each other, a 

relational analysis with a starting point in our social world/arenas map was performed. 

Thomas Harttung, a representative for the Danish farmers in our analysis, argues that 

AgTech is an example of how; 

“We are substituting human labor which there will be more and more of with 

machinery which is made from resources that we are running out of. [...] To say 

that technology is the answer. To feed 7 billion people is not a technological 

question.” 

According to Harttung, AgTech has negative effects on the environment due to the 

extensive use of resources when producing AgTech components. In ANT you give the 

same analytical value to human and non-human actors and create symmetry between 

the actors (Venturini 2010). This justifies why it is investigated whether or not AgTech 

benefits the environment, when analyzing “who” benefits from AgTech. Thus, AgTech’s 

possible beneficial effect on the environment has the same analytical value as AgTech’s 

possible beneficial effect for human actors. According to Harttung, AgTech is not the 

answer to prevent food shortage.  
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Harttung argues that AgTech hurts the livelihood 

of the Danish farmers by making their workforce 

obsolete (see Figure 11).  

As described in our introduction, this tendency 

has characterized the historical technological 

development of the agricultural sector. Harttung 

also focuses on the historical aspect of AgTech 

decreasing the need for human labor, and 

argues; 

“[...] it has been the way the world has been run for the last 200 years, e.g. the 

industrial revolution - it has always been about taking repetitive work out of 

people’s lives through machinery.” 

In the entrepreneur social world, the discourse is similar but differs in some areas. 

Riemann agrees that the farmers’ workforce will be made obsolete to a certain degree. 

Similar to Harttung, he argues with a starting point in the historical aspect; 

   

“Humankind have always been innovative. And when we got the computer and 

the internet and other inventions, we don’t see people being out of a job. […] 

there will still be jobs for them in the rest of the society. […] It’s [production 

output] have just increased very massively. […] If I grow a football field size area 

every year, then a traditional farmer will have to use 250 football fields to grow 

the same harvest over a year.” 

Riemann thereby agrees that AgTech will reduce the need for human workforce in the 

agricultural sector. However, he believes that AgTech is the solution to food shortage 

and that it does not negatively affect the environment. According to Riemann, his area-

use is 250 times more effective than in traditional farming. Riemann argues that vertical 

farming will reduce the need for deforestation (see appendix 8); he does not need to 

clear an equally large area of for example forest as the traditional farmer. Riemann 

states that AgTech will increase the production output of the agricultural sector and 

thereby work to counter food shortage (see Figure 12).  

Figure 11 - Social worlds/arenas - AgTech, 
farmers, and environment 
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The discourse in what we have chosen to call the “entrepreneur world” and the 

discourse in the “farmers’ world” agree that AgTech will reduce the number of farmers 

needed in the industry. However, they disagree on whether AgTech will have a 

beneficial effect on issues such as climate change and food shortage. 

The environment (climate change) - the related controversy 

Venturini (2010) argues that a controversy, like the environment (climate change), is 

boundless. It is too hot and mobilizes too many actors to map properly. Because of this, 

it is unreasonable to think that the entire environmental controversy in relation to 

AgTech could be mapped. This controversy is only briefly touched upon to show that 

the controversy of who benefits from AgTech solutions, relates to and interacts with 

other controversies and other social arenas like the environment/global warming 

controversy. Controversies are often difficult to solve as a result of how actors cannot 

reduce the controversy to a single question (Venturini 2010). The actors cannot decide 

whether or not Agtech is beneficial for the environment, because they cannot decide on 

what aspects of the climate change debate to focus on. To evaluate whether or not 

AgTech is beneficial for the environment, Harttung focuses on the overuse of resources 

in the production of the technology. On the other hand, Riemann focuses on the possible 

decrease in deforestation due to how hydroponic farming will need less space to grow 

crops compared to traditional farming. 

Figure 12 - Social worlds/arenas - AgTech, farmers, environment, and food 
shortage 
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Dismantling the “farmers”-actor 

Through problematizing, it was discovered that our fixed actor “farmers” could in 

relation to the controversy of “who benefits from AgTech solutions” be split up into two 

actors. Farmers who have “small farms” and farmers who have “large farms”. We 

understand “large farms” as industrial-sized. Harttung argues that AgTech is; 

 

“[…] developed for very large-scale farms in the US, Brazil, Australia, massive 

fields and that is where the technology is invented, and Denmark is simply too 

small. We don’t have the farm sizes and field sizes that fully adapt to it.”  

Looking closer at the farmer aspect of who benefits from AgTech solutions, it seems like 

it is the “large farms” in e.g. the US, Brazil, and Australia who would benefit the most 

from implementing AgTech solutions. This also seems to be the case in Denmark. 

Furthermore, we wanted to investigate if this was unique from a global perspective and 

if farms need to be as big as the industrial-

sized farms in for example the US in order to 

benefit from AgTech. Because of this, it was 

decided to proceed by analyzing who 

benefits from AgTech between the small and 

larger farms in Denmark.  

According to “Danmarks Statistik”, 23 % of 

Danish farmers had implemented a common 

AgTech, like precision farming, on their 

farms in 2018. However, 57 % of farming 

areas in Denmark utilizes precision farming 

(see Figure 13) (Danmarks Statistik 2018). 

This strengthens the assumption that it is 

the larger farms that utilizes and benefits 

from AgTech - even in Denmark.  

According to Riemann, AgTech is often an investment that economically does not make 

sense for many Danish farmers: 

Figure 13 - Precision farming - Distribution in relation 
to farmers and area (Danmarks Statistik 2018) 
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“[...] that’s [AgTech] a very expensive investment.” 

Harttung argues that small farmers do not implement precision farming on their farms 

due to the need for large accessible farming areas in order to make the technology 

profitable: 

“It’s only precise if you then turn the fields in to very large fields so that this huge 

tractor doesn’t have to turn that often, so you turn everything into squares, and 

you grow only one crop instead of growing 15 crops.” 

Precision farming can help the farmer interact with his crop (e.g. amount of fertilizer to 

use), but it is only effective if the farmer has the same crop on all his hectares of land, 

according to Harttung (see Figure 14). 

Figure 14 - Social worlds/arenas - AgTech, Farmers, small farms, large farms, and environment 

Not a farmer, an entrepreneur 

One of the “farmers" who has implemented AgTech in the Danish agricultural sector in 

the form of hydroponics, is Riemann. However, he does not describe himself as a farmer, 

but rather a man who saw an opportunity; 

“So the reason why I have come so far with my project and likely we'll start it in a 

very few weeks, is that I'm, my background is from a business analyst. So I'm 

very used at looking at large amounts of, of numbers and getting information out 

of those. So I had just saw a opportunity within farming, which will solve a lot of 
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the problems that they struggle with, today in compare to the greens and 

transition and the bigger frequency of funny weather and so on.” 

This is the reason why we have labeled the discourse in the social world of Nordic 

Harvest, the “entrepreneur world” (see Figure 10).  

Main beneficiaries: The consumers 

According to Riemann, the main beneficiaries of the implementation of AgTech are the 

consumers. He states that AgTech will allow consumers to get their hands on fresh 

produce year-round (see Figure 15). In order to do this, Riemann believes the future is 

in “controlled growing environments”; 

“It [AgTech] fits our consumers high demand […] and the short growing season. 

[…] I can grow every month. They [traditional farmers] can only grow from May 

to September. […]” and “The environment in a vertical farm is controlled very 

precisely.“ 

 

Harttung argues that it is not the consumers, but the companies who develop AgTech 

solutions that are the main beneficiaries. These companies are the ones who will receive 

the largest profit (capital actor in figure 16).  

Figure 15 - AgTech, environment, farmers, consumers, and food shortage 
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In the middle of a seemingly boundless controversy  

At this point in our analysis, it was realized that we were possibly dealing with what 

Venturini (2010) describes as a boundless controversy. Due to the size of the AgTech 

discussion, certain parts of the controversy needed to be left out in order to create a 

manageable map of the debate. Riemann argues that hydroponics can produce the same 

amount of crops as a large farm but on a significantly smaller area. In regard to this, 

hydroponics seems to be beneficial to small farmers with limited farmland.  

Additionally, precision farming is, according to Harttung, made for large farms and does 

not make sense for small farms to implement. With a more concrete focus on Denmark, 

we can assume from our analysis, that it is mainly the “large farms” in Denmark who 

benefit from AgTech. Further on, whether or not AgTech is beneficial for the 

environment depends on which aspects you focus on - e.g. deforestation or the use of 

finite resources to build the technology. 

Our research only investigates the tip of the iceberg in the controversy of who benefits 

from the greater implementation of AgTech. As the controversy through our analysis 

grew larger and larger, it was decided to stop our investigation of who benefits, map out 

what had been discovered, and make our scope of focus even more narrow. We 

narrowed down our scope of analysis by focusing on one single technology inside the 

field of AgTech. The final result of our investigation of who benefits can be seen in 

Figure 16. 

Figure 16 - Complete "who benefits" social worlds/arenas map 
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Figure 17 - Messy map of Hydroponics: "organic vs. post-organic" 

Narrowing our analytical focus 

It was decided to look at hydroponics as a specific aspect of AgTech. In the case of 

hydroponics, the controversy of categorization in relation to organic vs. post-organic 

was uncovered. This controversy was regarded as a possible implication prohibiting a 

more widespread implementation of AgTech. 

The controversy of categorization: Organic vs. post-organic 

Again, a messy map was used to get an overview of the field in which the controversy of 

categorization in hydroponics took place (Clarke 2005) (see Figure 17). By applying the 

messy map as a method to navigate this controversy, it became clear to us that a lot of 

the same actors relevant to the “who benefits from AgTech”- controversy, were relevant 

in this controversy of categorization in hydroponics as well. Furthermore, another 

social worlds/arenas map was created containing what we considered relevant actors 

(see Figure 18). 

In order to better understand who the actors in this controversy of categorization were, 

we asked ourselves if their presence or absence makes a difference in the controversy 

(Venturini 2010).  
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Main actor: EU legislation 

Through our analysis, it was concluded that the main actor in the controversy of 

categorization in hydroponics is the EU’s Organic Production Regulation from 2015. 

Without this law, the controversy would most likely have had a very different character. 

Consequently, its presence is essential for the controversy of categorization in 

hydroponics. The law states that all plants grown hydroponically cannot be marketed as 

organic in the EU. Plants need to be grown naturally in the soil for them to be 

categorized as organic (EU 2019).  

The EU legislation, in relation to organic and hydroponics, is not adopted worldwide. 

Hydroponically grown crops are still eligible to be categorized as organic in e.g. the US. 

This was ruled in November 2017 by The US Department of Agriculture (USDA) (Noyes 

2018). This means that crops grown hydroponically in the EU can be sold as organic 

products to the US, but not in the EU itself. 

Figure 18 - Organic vs. Post-Organic Social worlds/arenas map 
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Motivation of the hydroponic farmers  

Eventually, we wanted to investigate why Danish hydroponic farmers want to be able to 

categorize their crops as organic like in the US. When applying ANT to our case, the goal 

is not to explain why the hydroponic farmers want to categorize their product as 

organic. Instead, if following ANT strictly, the goal should be to describe how 

hydroponic farmers try to expand the legal organic category. 

However, this part of the analysis will not follow the ANT methodology strictly. As 

Clarke (2005) describes, we must understand why the different actors participate in the 

arena in order to understand the social arena. Consequently, an attempt was made to 

understand and explain why hydroponic farmers participate in the categorization arena. 

It is likely that the hydroponic farmers want to take advantage of the growing 

consumption of organic food in the EU to increase their revenue (see Figure 19) 

(Wunsch 2019).  

 

 

Figure 19 - Per capita consumption of organic food in the EU (Statisa 2019) 
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Even though Danish organic exports 

decreased between 2017 and 2018, the 

Danish Agriculture & Food Council still 

expects organics exports to increase in 

2019 and 2020 (W. 2019). Riemann’s 

hydroponic crops cannot, with the present 

regulation, be categorized as organic in 

the EU as they are not grown in soil (see 

Figure 20). Riemann explains; 

“In EU, the ecology legislation is 

connected to the word dirt or 

earth. So if you take earth out, you 

can't call it ecology anymore. But, 

in the US that it is today isn't, it's 

not connected to dirt [soil].” 

Enter post-organic 
At this point in our analysis and data gathering, it was understood that the world was 

not how the vertical hydroponic farmers like Riemann from Nordic Harvest wanted it to 

be. Subsequently, it was assumed that there was some kind of controversy at stake in 

the hydroponic area of AgTech. Riemann then introduced us to a new concept which, 

through our ethnographic sensibility, gave the analysis of the controversy in 

hydroponics a new direction. Ethnographic sensibility is about evaluating what is most 

interesting about an empirical case and let that element guide your research.  

Riemann described the concept of post-organic which led us to assume that the 

controversy in hydroponics, was a controversy of categorization; 

“[...] the discussions between the traditional, organic growers on farmland 

and vertical farms, because vertical farms, rightfully claim that their quality 

is higher than, than just a random environment on the field. So the 

environment within a vertical farm is controlled very precisely. So that's 

why you can grow the best quality. But on the field it's random because the 

sun doesn't always shine and then it rains much and rains less than so on. 

Figure 20 - Organic, consumers, traditional farmers, 
hydroponic farmers, and the "EU Organic Production 
Regulation" 
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So the vertical farms suggest it should be called post-organic. But in the EU, 

we cannot call it ecology.” 

Post-organic has been described by Irving Fain, CEO of the AgTech company Bowery, as 

crops grown in a controlled environment without pesticides - even organic pesticides. 

(organic pesticides are pesticides made from naturally occurring substances) (Furbank 

2017).  

Riemann shares the same understanding of hydroponics as Irving Fain. In their 

executive summary, Nordic Harvest states that their main focus is to produce crops that 

are completely free of pesticides (Riemann 2019). According to the EU legislation, 

hydroponic farmers cannot legally label their crops as post-organic.  

Questions were raised on whether or not that the case of post-organic in hydroponics 

was an example of what Bowker and Star (2000) describe as a categorization system 

that has not yet become fully integrated into the infrastructure of society. Thus, it is 

possible to uncover this categorization system and the possible controversies in its 

implementation through our analysis. We applied Cohn’s (2016) idea of how labeling an 

element in a certain way simultaneously changes the way people interact with this 

element. This idea was later combined with Bowker and Star’s (2000) thoughts on how 

actors try to take control of categorization systems in society to govern how other 

actors interact with the element.  

The various findings throughout our analysis were later compared in order to make an 

attempt to explain why hydroponic farmers want to implement the post-organic 

category. If the hydroponic farmers can implement a legal category of post-organic in 

the EU, they might create positive associations with organic products for the consumer. 

The hydroponic farmers can thereby change, to a certain degree, the way people 

interact with and understand their products without having to fulfill EUs legal 

requirements (see Figure 21) (EU 2019) (Horti Daily 2019). Riemann argues that he can 

actually create better quality products than organic farmers using soil by using a 

controlled environment.  
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Guided by data 

Throughout our research, the concept of problematization was used to open up the 

fixed entities in the maps we created. We came to the analytical finding that the concept 

of post-organic functions as a tool for hydroponic farmers to problematize the fixed 

category of organic. Through subjectivation, the concept of post-organic renders the 

fixed category organic as fragile and questions what is known. In the EU, there is a clear 

formal understanding of organic as being related to soil. Through post-organic, this 

fixed understanding is put into question. For this reason, the organic concept has not 

been problematized in our investigation of the hydroponics controversy of organic vs. 

post-organic. Through an inductive approach, the interview data was looked upon with 

as little predisposition as possible. The data guided the direction of the analysis. 

Through our interview data with Riemann, the concept of post-organic was uncovered, 

and it was found that the fixed category of organic is starting to be enacted as fragile 

(Bacchi 2012). It was consequently not needed to make the organic concept fragile 

ourselves.  

 

Figure 21 - Soil, post-organic, organic, consumers, traditional farmers, 
hydroponic farmers, and the "EU Organic Production Regulation" 
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Power in the network 

Controversies are, according to Venturini (2010), decided by the allocation of power. In 

the controversy of categorization in the hydroponics case, “organic vs post-organic”, the 

decision power at the moment seems to be in the network between the EU legislation 

and the traditional farmers using soil. They, as it stands, are supported by the legislation 

of the EU. The EU, applying Foucault’s ideas, has the power to produce truth. The EU is 

not categorizing a crop as either organic or not. The EU is making the rules for what 

crops can be categorized as organic and what crops cannot (Bacchi 2012). The EU gives 

no power to the category of post-organic.  

As mentioned, crops from traditional farmers are the only crops that can be categorized 

as organic (see Figure 22). In relation to this, the world is at present how the traditional 

farmers want it to be. You could almost argue that their discourse, their cosmos with 

Venturini’s (2010) concepts, are the defining elements in the hydroponic categorization 

arena at present. Their discourse in the controversy is resultantly characterized by a 

vision to keep the power balance in the hydroponic categorization arena as it is. 

Harttung, argues; 

“So post-organic is not an acknowledged term and it is basically used by 

hydroponic-farmers in EU that wants an organic stamp on their products. 

But they can’t because it is not organic. [...] By choosing hydroponics etc., 

you remove soil as your partner and is not organic.” 

Figure 22 - Organic, traditional farmers, soil, hydroponic farmers, post-organic 
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Mapping out the controversy 

It was decided to map our final relational analysis with a starting point in the social 

worlds/arenas map (see Figure 23). 

Changing our research question 

After completing our analysis of the “who benefits from AgTech solutions”-controversy 

and the controversy of categorization in the “organic vs. post-organic”-case, our findings 

were presented at the IT University in Copenhagen. The feedback received from our 

presentation made us change our current research question. Our research question was 

criticized for containing the implicit assumption that the usage of AgTech in the Danish 

agricultural sector was smaller than it was supposed to be. Because of this, our research 

question was eventually changed into; 

Figure 23 - Completed "Hydroponics: Organic vs. post-organic social worlds/arenas map 
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“What are the complexities in the dissemination of AgTech in the Danish 

agricultural sector?”    

It was evaluated that we, through this research question, could still give an attempt to 

answer what elements that are likely to prohibit AgTech from becoming more widely 

spread in Denmark. This could be done without the implicit assumption in our research 

that the existing spread is too small.  

For a graphical overview of what has been done throughout this research project, see 

figure process chart in appendix 5. 

 

Reflection 

In the following, the consequences of the choices made throughout our research will be 

further evaluated.  

 

Bias 

In order to gather, analyze, and visualize our data in an effective way, it was decided 

early in the research process to categorize our data into groups and different themes. By 

pre-determining certain categories, it is acknowledged that these categories influence 

the course of our research. According to Bowker and Star (2000), categorization 

translates into the research becoming more bias, even if the research is focusing on 

taking a neutral stand. Additionally, the scope of the research becomes narrower as a 

result of gathering the voices in the controversy into simplifying categories.   

  

As mentioned, our Twitter data was manually categorized. These categories were 

chosen in order to navigate our data, based on the idea of the AgTech-discussion being 

rather complex and influenced by strong opposing voices. Resultantly, our analysis is 

heavily influenced by these categories. This raises the question of how the relations in 

our Twitter data would have been viewed if it was categorized into different categories 

than the ones currently being used. 
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As mentioned above, categorization often leads to bias, even though the research has a 

neutral stance. This is especially apparent in our analysis of the two interviews. Because 

of time and resource constraints, it was not possible to widen our scope and interview a 

greater number of actors within the AgTech and agricultural industry. The two domain 

experts can be considered to be on two opposite sides of the AgTech-debate. Ideally, 

additional data from representatives from the legislative world and AgTech providers’ 

world would have been collected (see Figure 10 & Figure 18). It is known from our 

interview data that these two discourses play an important role in the controversies. 

 

Tip of the iceberg 

Furthermore, it is important to mention our lack of knowledge regarding AgTech and 

agriculture. None of the researchers participating in this paper have any prior 

knowledge about AgTech. This can be considered both positive and negative for the 

research; firstly, lack of knowledge might translate into a more neutral approach to the 

research. On the other hand, the lack of knowledge combined with the involvement of a 

few domain experts might have guided the researcher’s position in the AgTech-

discussion to a more biased stance.  

 

As previously mentioned, this research has only studied a fragment of the complexities 

regarding the spread of AgTech in the agricultural sector. Because of the focus on the 

beneficiaries of AgTech and hydroponics, other AgTech solutions such as soil and water 

sensors, weather tracking or yield mapping are left out. Research shows that the use of 

precision farming is increasing and from 2018 to 2024 this industry will grow with 14 

percent (Lee 2018). This research is an example of a project where the focus is only on a 

fraction of a vast industry. This also means that our analysis is based on what can be 

considered a very narrow view of AgTech dissemination (see Figure 24). One may be 

misled by our research question; that we will research the dissemination of AgTech. 

Instead, only a small part of AgTech is investigated. Furthermore, we discovered that 

the adoption of AgTech, more specifically hydroponics, is not very common in Denmark. 

But how would our research look if it had been focusing on hydroponics in the US 

instead? 
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This brings us to another point; why Denmark? It was discovered that the dissemination 

of AgTech in Denmark was not as significant as in other countries. It might have been 

more interesting to study a country, such as the US, where AgTech is a much bigger part 

of the agricultural sector. Through our interview with Thomas Harttung, it was brought 

to light that the AgTech solutions we know of today are designed for large farms like in 

the US. This means that much of the technology is applied there, as it makes more sense 

for American farmers to invest in it.  

 

It has also been argued through our research that it does not make sense, economically, 

for many Danish farmers to invest in AgTech because these technologies are not well-

suited for small farming areas; the average Danish farmer has 76 hectares (Danmarks 

Statistik 2018a). If this is compared to the US, the average American farmer has 179 

hectares (United States Department of Agriculture 2019). One could argue then, that it 

would make more sense to study the dissemination of AgTech in a country where the 

technology is more widely used. Another argument for this is that Twitter was used as 

one of our sources for this research, to examine the discourse of AgTech on the 

platform. As aforementioned, Twitter is primarily used by Americans and is not as 

common in Denmark. However, Twitter was used to gather information about the 

discourse of AgTech in general, while the focus was on Denmark through our 

interviews.   

 

Figure 24 - Our perspective 
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We acknowledge that this paper is only studying a fraction of a vast industry. It can be 

argued that it is interesting to use hydroponics in our case because it is a relatively new 

technology on the Danish market; Nordic Harvest will be the first industrial-sized plant 

in Denmark. Instead of studying this technology on a well-established market, e.g. in the 

US, we had more data on complexities regarding the implementation of hydroponics to 

a new market. furthermore, it was decided to work with Denmark for many reasons, 

one being that the domain experts interviewed are Danish and works in Denmark. 

Another reason is that by focusing on several countries our research would have been 

too extensive. 

 

It was decided to focus on who the beneficiaries are as one of the complexities 

regarding the AgTech world, due to this being one of the main topics uncovered in the 

thematic analysis. While consumers are quite relevant in this industry, our research 

does not have much focus on them and their voice in this complex industry. One could 

argue that their voice is significant, as they are the ones consuming the produce from 

e.g. hydroponics.  

 

As mentioned in this paper, we have had the help of Thomas Harttung from the 

preliminary stages of this project. He pointed us in the direction of hydroponics and told 

us that there could be some controversies regarding this type of AgTech. Consequently, 

our research is affected by his point of view and line of work. As a biodynamic farmer, it 

can be assumed that Harttung is against all AgTech solutions that are ‘unnatural’ such as 

hydroponics, which he also expresses through the interview. As he led us towards 

hydroponics, he also helped us to look at the controversies regarding the technology. 

With guidance from other members of the AgTech scene, our research would likely have 

focused on something other than hydroponics. However, it was taken into account that 

Harttung had another agenda than us, and we did not exclude the possibility that 

another AgTech solution would have been chosen if hydroponics had not been pointed 

out.  

 

We tried to be open-minded and neutral, and let the data speak for itself. This was done 

by e.g. letting Riemann’s mention of the post-organic concept guide our project. 

However, our research is still affected by us and we are not objective or have a view 
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from the culture of no culture using Haraway’s analogy (Haraway 1997). Additionally, 

when creating the interview guide for the semi-structured interviews with our experts, 

we again tried to be open-minded. Questions were prepared in advance, but the main 

focus was to let the interviewee speak freely.  

 

Even though Harttung has guided us in our process, this guidance was needed in order 

to navigate in this complex industry. As aforementioned, Munk (2014) suggests that in 

order to navigate complexity, you need to remove nuances and be more concrete. By 

having Harttung point us in the direction of hydroponics, it was possible to find this 

hidden controversy and the different aspects of it. This paper has consequently 

narrowed its focus on one aspect of AgTech, which has allowed us to more thoroughly 

research the phenomena of hydroponics on the Danish market. This would not have 

been possible if the focus had been on every technology relating to AgTech. 

 

Conclusion 

When first approaching this project, the initial research question was; “What is the 

precise nature of the disagreements in smart farming”. In order to answer this question, 

the potential general controversies of smart farming visible on Twitter were 

investigated. The Twitter data was analyzed and visualized with inspiration from 

Clarke’s (2005) relational analysis. Venturini’s mixed perspective was the basis of this 

investigation when studying the hidden controversies. This was done in order to 

construct a gathering of heterogeneous multiplicities by fusing the partial, unique 

perspectives in the conversation (Venturini 2010) (Haraway 1988).  

 

When our Twitter data showed no controversies, the almost fixed nature of AgTech 

visible on Twitter was problematized through Marres’ concept of digital bias and how to 

counter it (Bacchi 2012) (Marres 2012). As mentioned, inspired by Venturini’s mixed 

perspective investigation, it was not only sought to combine different methods and 

theories in our research, but also different kinds of data. Because of this, Thomas 

Harttung and Anders Riemann were interviewed. Thereby, our online data source, 
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Twitter was complemented by offline data sources in the form of domain expert 

interviews.  

 

With the interviews completed, our research question was changed into; “Why have we 

not seen a bigger growth in AgTech solutions in the Danish agricultural sector?”. To 

analyze our interviews with a starting point in our new research question, Clarke’s 

(2005) messy map, social worlds/arenas map and situational analysis were utilized. 

Additionally, a combination of Munk’s (2015) and Venturini’s (2010) understanding of 

controversies with Bowker and Star’s (2000) ideas on categorization was applied. This 

controversy of categorization was specifically used to analyze the case of post-organic in 

the hydroponics controversy. After completing our analysis, the findings were 

presented at ITU (see appendix 4). The feedback we received made us change our 

research question into; “What are the complexities in the dissemination of AgTech in the 

Danish agricultural sector?”. 

 

The complexities in the dissemination are characterized by who benefits from AgTech. 

Data showed that both users and non-users of AgTech argue that farmers in general, do 

not benefit from implementing AgTech. When looking at the hydroponic case, the 

hydroponic farmers cannot, according to EU law, categorize their crops as organic. To 

implement AgTech is often an expensive investment, and farmers applying e.g. 

hydroponics cannot take advantage of the growing consumption of organic food in the 

EU to increase their revenue. Through our research, it can only be attempted to describe 

the complexities in the dissemination of AgTech in the Danish agricultural sector. 

Furthermore, our research only describes the complexities regarding a fraction of 

AgTech. Consequently, it cannot give a complete answer to our research question. 

  

Datasets can never be considered completed (Winterhereik 2019). In order to construct 

a more complete answer to our research question, it would be beneficial for future 

research to focus on investigating even more aspects of AgTech. By doing this, a more 

complete description of the complexities in the dissemination of AgTech in the Danish 

agricultural sector might appear. Additionally, this could lead to the development of 

solutions working towards more widespread implementation of beneficial AgTech in 

the Danish agricultural sector. 
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An investigation of what kind of users constitute the Twitter platform in the AgTech-

case could be valuable. The answer to this might have provided us with a more 

complete understanding of why the controversies uncovered in our offline data were 

not present on Twitter. This is not a part of the paper’s analysis, as our focus was not to 

study Twitter as a platform. 

  

More research is definitely needed on the implementation of Agtech in the Danish 

agricultural sector. Many argue that AgTech is a part of the solution to problems such as 

food shortage, the climate change, and ever-growing resource demand. For AgTech to 

reach its full potential in the Danish agricultural sector, it seems that the EU legislation 

that defines what can be characterized as organic or not should be re-evaluated. 

Furthermore, a larger focus on the farmers’ interests in the implementation process is 

needed. The farmers are, at present, the main drivers in the implementation of AgTech.  
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Appendix 

Appendix 1 - Glossary 

 

The following definitions are the researchers own interpretations and are based on the 
research of the paper. 
 

- AgTech: application of technology in farming  

- Smart farming: smart farming is a management concept focused on advanced 

technology for tracking, monitoring, etc.  

- Precision farming: this refers to the management of a farm using information 

technology that ensures that every crop and field gets the exact need of e.g. 

fertilizer or water. 

- Hydroponics: hydroponics is a technology characterized by growing crops in an 

artificial environment without the use of soil. 

- Vertical farming: vertical farming is often used together with hydroponics. 

Vertical farming is hydroponics stacked on shelves in many layers inside a 

building. 

- Post-organic: new term coined by hydroponic farmers to categorize their crops 
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Appendix 2 - Hydroponics 

 
Figure 25 - Vectorstock (VectorStock 2019) 
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Appendix 3 - Vertical farming 

 

 

Figure 26  - Ogscapital (Olshansky 2019) 
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Appendix 4 - Pitch day poster  
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Appendix 5 - Progress chart  

Light blue rounded rectangle = Process start 
Light blue rectangle = Milestone reached 
Orange rectangle = Process / work being done 
Green diamond = Research question being made/modified 
Blue diamond = Decision made 

 

Part 1 - From Project start to Lab Notebook 2  
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Part 2 - From Lab Notebook 2 to Final Submission  
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Appendix 6 - Thematic analysis 

Phases of thematic analysis  

Phase 1 - Wrote down initial questions for data. 
- Read through both interview datasets 

and familiarized ourselves with the 
data. 

Result of phase 1:  
- Different understandings of 

hydroponics.  
- Post-organic concept. 
- Different understandings of who 

benefits. 

Phase 2 - Simplified and focused on specific 
characteristics of interview data 
through qualitative coding. 

- The different sections of the interview 
text were labelled with themes. 

- Same section could through code be 
attached to as many different themes 
as deemed fit.  

- All coding was performed by two 
researchers.  

Result of phase 2: 
- Sections coded in 36 different themes 

Phase 3 - Themes not containing enough data 
were removed 

- Remaining themes refined to capture 
ideas contained in the text segments 

Results of phase 3:  
- Two themes selected for further 

analysis 
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Appendix 7: Interview with Thomas Harttung 

09/04/2019 
 
H: Holger 
T: Thomas 
I: Ida 
 
H: Would you like to tell us about your work and your relation to the agricultural sector 
in Denmark?  
T: I have been an independent farmer and forester since 1984 so that is for 35 years and 
I have been a serial entrepreneur from the age of 6 so that makes 52 years. Since 1995 
much of it has been direct expression of new pathways for organic and biodynamic food 
and agriculture and that has to do with a number of businesses and initiatives that 
support organic agriculture. So that has been my main professional work. And then in 
parallel of that I have served on a number of government commissions and working 
groups on agriculture, nature conservation and sustainability most notably The Nature 
and Agriculture Commission and the Wilhjelm Commission, both government 
commissions looking into how to manage agriculture in Denmark. And then I was the 
chair of a research institution called ICROFS for 14 years, which also looks at organic 
food systems and presently I am a trustee of something called The Sustainable Food 
Trust which is a global NGO that looks at food and sustainability. So that’s my 
connection but I am ultimately a farmer  
 
H: What is your view on AgTech solutions in the agricultural sector? 
T: AgTech has a tendency to substitute human labor with machinery - that’s usually 
what tech does. It says well this gets easier and you don’t have to do this because the 
machine will do it for you. And that may be fine on the Northern Hemisphere – where 
we live and that’s sort of the mindset we are in, but it is counterintuitive on the 
Southern Hemisphere where population is still growing. So we are substituting human 
labor which there will be more and more and more of with machinery which is made 
from resources that we are running out of. So, there is something counterintuitive about 
that. So why does it happen? It’s because we live in a market economy where people can 
make money from the substitution of labor with technology. And it has been the way the 
world has been run for the last 200 years, e.g. the industrial revolution - everything has 
always been about taking repetitive work out of people’s lives through machinery. We 
have had an economic system that made that work but nowadays we are actually 
running out of other things for people to do. In the past the people who were working in 
agriculture and that were substituted they then moved to cities and there would be 
work for them there. And if you speak to economists it is something called The Lewis 
Path that says that was actually the way developing economies became developed 
economies and became industrial nations. It was this pathway you took labor from 
agriculture and moved them to the city, and they would create a middle class, and 
everything was fine. But right now, they live in favelas around the cities because there is 
no work for them because the whole mechanism has broken down. But we are still 
using the same strategy – lets mechanize agriculture, let’s make it more technological 
because that is a good idea, but what will happen to the people? Because if you then look 
below the economics of this have, we actually increased productivity measured in 
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calories in agriculture the answer is no. actually we haven’t or rather the mechanization 
hasn’t been the driver of the technological case. It has all been about substituting labor. 
One example which is the proliferation of GMO – if you look at the productivity 
measured in how much do you get per hectar there are no gains. It is actually all about 
being able to move larger machinery and less people. So, the economics of GMO is more 
about productivity in labor not productivity measured in food produced. So, my take on 
AgTech is that you should always ask the question: who are the ultimate beneficiaries of 
this? Is it people or is it somebody who has invented something they would like to make 
money from? Are they just pretending they want to feed the world – but what they 
really want to do is make money from it. So, you have to look if it is going to feed people 
or is it going to put the future of food into even fewer hands. Right now, we are only 
growing seven global crops as commodities and we have maybe 10 or 15 global 
companies doing it. So, we are putting our food through a narrower and narrower time 
glass from all the diversity that is available to us and all the people that are there at the 
receiving end we put it through a very narrow bottleneck of 7 crops and 15 global 
corporations. And is that a clever model or is it a risky model? So, I am critical of AgTech 
because we seem as if we keep repeating ourselves what got us where we are in the first 
place – we may adopt other ways of looking at this.  
 
H: What do you mean we are repeating ourselves?  
T: trying to say that technology is the answer. To feed 7 billion people I don’t think that 
is a technological question. It is more of a social justice question. There is enough food 
for everybody, but it is just unevenly distributed. So, you have an obese Northern 
Hemisphere and a starving Southern Hemisphere. If you enable the Southern 
Hemisphere to be able to grow their own food, they would actually be able to afford it 
and they would have a much more balanced development. But the Northern 
Hemisphere writes the rules and they like the idea of exporting food and technology to 
the Southern Hemisphere for economic purposes not actually for feeding the word 
purposes.   
 
H: What is your view on hydroponic agricultural technology?  
T: to me it is an expensive or at least a capital-intensive way of growing food. Expensive 
– you have to compare it to what? But it is capital-intensive. You are building a house 
with lots of stuff in it instead of sowing a seed in the ground and make it grow. And it 
leaves out any collaboration with the natural world. You are using water and you are 
doing it in a closed space. You know, in a teaspoon of soil contains one billion 
microorganisms – a gram of soil has one billion living creatures in it. And they are 
actually willing to go to work for us, they are willing to work for the greater good and is 
a result of 5 billion years of evolution. And by leaving them out is a bit risky. They are 
willing to work for free, as long as we keep them alive – they are alive. If we use 
hydroponics, we will be using steel tubes and pumps and electricity to do what the soil 
can do for us if we look after it. I am not saying that when we built cities, we cannot find 
solutions that combine good living conditions and good food – that would be clever. But 
to have dedicated hydroponic structures just for the purpose of growing food in a tech 
way to me is a waste of money. One should understand how to work with the natural 
world. That would be cheaper and fairer and less capital intensive.   
 
H: What do you think about Precision Agriculture? 
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T: it is a catch phrase for technology, but if you ask me it is a misnomer… again this is a 
Northern Hemisphere mindset because if you go to the Southern Hemisphere the 
average farmer has one to two hectars in India or Indonesia, Pakistan og Vietnam and 
the people who farm that have been practicing precision agriculture for thousands of 
years. They walk around and put the seed in the ground. That to me is precision 
agriculture, but the people talking about precision agriculture are talking about 
satellites and tractors that are linked to the internet and its precision in one way, but it 
is only precision in a vast landscape with no people it – then it becomes precise. But if 
you look into the center of it, it is actually not that precise compared to the other 
version. So maybe it makes a tractor drive straight and makes the tractor drive without 
a driver, so the owner of the tractor can lie on the couch and get even more obese, but it 
is not really, to me, a precise way of farming.  
 
 
H: Do you want to elaborate a bit on that? The tractor is driving straight, you are 
using satellites what is it about it that is not precise?  
T: it’s only precise if you then turn the fields in to very large fields so that this huge 
tractor doesn’t have to turn that often, so you turn everything into squares, and you 
grow only one crop instead of growing 15 crops. Because if you are growing 15 crops 
you actually need a human being there to make it work. If you get to a wet spot or a hill 
or something you treat everything the same. I can see that some of this technology can 
be helpful in some ways but there is a flipside of the coin that one has to be aware of. It’s 
more about doing more of the same with ever more inputs because now you not only 
have to buy the seeds and the fertilizer and the pesticides – now you also have to pay 
the GPS link-up and how are you paying for this? You are taking human labor out. The 
only thing you are saving is human labor. And what should that person then be doing? If 
you are on a huge farm somewhere in the middle of nowhere, well you can watch TV. So, 
you are substituting technology with labor.  
 
I: And I guess you are leaving out the small farmers?  
T: yes, it is not available to them. But there is a more radical version of precision 
agriculture which is that if you turn to a microrobotical system then it becomes more 
interesting.  
 
I: what is a microrobotical system?  
T: it’s to use tiny robots to understand and measure whether the plant needs water e.g., 
so there is a human friendly version of this which is that you turn it into a technology 
that is a human scale. So we are talking technology that would enable everybody to be 
farmers. We should do that. But right now, all of this technology goes into to having 
fewer and fewer farmers on larger and larger farms with more and more technology. So, 
we should our technological innovation to provide really radical innovation and that 
would be to understand at the micro level. And have people be part of it.  
 
H: Do you have an indication of the general opinion on hydroponic technology among 
Danish farmers?  
T: it’s much spoken of at the moment. I get a lot of email at the moment whether I want 
to invest in it. It fascinates urban entrepreneurs more than farmers. Farmers have two 
hang-ups with it. One, is it going to put them out of work? If you are a vegetable grower 
or lettuce grower and people tell you that in the future, we will be growing this 
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underground under artificial light and we don’t need the soil anymore. That would 
make them slightly apprehensive about it and that is only natural – is this technology 
putting me out of business? That’s one concern they would have. The other one would 
be that technology doesn’t always deliver what is promises. As I said before, there is 
something about leaving out the natural world and you become more and more 
dependent on inputs. You can’t run hydroponics without buying the stuff Yara would 
like to deliver which is basically fluid fertilizer. Say all you need is water and this 
magical stuff you throw into the water. In theory, if you look at it from a purely cellular 
point of view, you’re fine – it will become a lettuce or some coriander etc. but taste wise 
there is something it leaves out. Because taste comes from the interaction with the 
billion bacteria in the soil – there are a lot of interaction between the plant and the soil 
which has been developed over millions and millions of years. This will have 
consequences – we don’t know which yet but we are finding out now.  
 
H: could you elaborate a bit more on how hydroponics do not fulfill what they 
promise?  
T: you’ll find out that the yields of what was being promised in the early days of it 
certainly did not live up to what they promised. And several American hydroponical 
startups are going on bust because they underestimated the technological issues that 
comes with making this work that suddenly the lettuce did not quite work out. If you are 
growing a product and just one product and you have some sort of fungal infection or 
disease and it is all connected with water you can basically count on it to spread like a 
wildfire. If you are working in a field, there will be lots of counteractions by insects, 
bacteria, microbes stuff, so growing stuff in soil has some challenges but it has in many 
ways a safer way of growing things. 
 
I: you said that there are companies contacting you – is that Danish companies?  
T: Danish and foreign companies. There are people right now looking at setting up some 
quite serious hydroponic systems in Denmark.  
 
H: What are you views on agricultural and pro-hydroponic companies like Yara 
and AgroIntelligence?  
T: they are in the business of making money for their shareholders and providing jobs 
for people and that is perfectly respectable, but they are what I call the input providers. 
They’re not growing anything they are actually providing the components that make 
things grow in certain ways. But the world could live without them, there are ways of 
growing food without them. To me they are part of the agri-industrial complex which is 
a view on agriculture as a industrial mechanism instead of having a view on agriculture 
as part of a living planet. And some of them will say, of course we are a part of a living 
planet but also about selling inputs for a profit and that is perfectly reasonable, but they 
are not as necessary as they would like to present themselves as or not as unavoidable 
og inevitable as they would like to present themselves as.  
 
I: from the reports that we have read, it does not seem as if AgTech is very 
widespread in Denmark and we were wondering why that is?  
T: it’s about that this I developed for very large-scale farms in the US, Brazil, Australia, 
massive fields and that is where the technology is invented, and Denmark is simply too 
small. We don’t have the farm sizes and field sizes that fully adapt to it. We will never 
have high-speed trains in Denmark because our cities are too close to each other. It’s the 
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same with the present state of AgTech it’s built for very large monocultures and we 
don’t have that in Denmark. Technology like that will trickle down into smaller versions 
and maybe some of that will be applicable. I would be keen to see Denmark take a 
smarter look at it and actually look at it from the other side: say let’s do micro tech on 
agriculture. Let’s enable anyone with a window to grow food there or to have an 
allotment garden and grow your own food there instead of having very large 
monocultures and systems that only employ technology. I think that would be a lot 
smarter way forward. You’ll find people say I am just a dreamer. I think the revolution 
we have had in distributed technology rather than centralized technology is where the 
opportunity is. a micro robot can bring the encyclopedia with it, and it can ask is this a 
wheat plant or a wheat and it will know in a split second. If you take a huge John Deere 
tractor out there and it weighs 7 tons apart from it actually damages the soil to work 
with this heavy machinery, it won’t see the wheat before it’s too late.  
 
We should be thinking about solutions that would help the Southern Hemisphere. 
Building expensive hydroponic structures in New York City and spending billion on 
billions of money on that, instead of using just a little bit of money helping a small 
Indian farmer understand the rain patterns a little better that would give the world 
much more.  
 
We simply have an enormous bias in the north of what the world looks like.  
Understanding technology is really about finding out who are the beneficiaries, who will 
it help and is it the right deployment for capital.  
 
 
H: what are your thoughts about ‘post-organic’? 
T: so post-organic is not an acknowledged term and it is basically used by hydroponic-
farmers in EU that wants an organic stamp on their products. But they can’t because it is 
not organic. It’s another case in the US but here in EU it is simply not identified as 
organic. And it shouldn’t be. By choosing hydroponics etc., you remove soil as your 
partner and is not organic. By proposing post-organic what they are basically saying is 
that organic will go out of fashion and we will move into a new paradigm of post-
organic. But organic hasn’t peaked yet and I don’t see that happening anytime soon.  
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Appendix 8: Interview with Anders  

 
5. Nov 19 at 14:30 
Participants: Øyvind and Holger 
 
Anders: (00:06) 
So we can just talk. So I'll just repeat the last two points. Yeah. Please read the very 
interesting, quarterly review from the economist about smart farming, listing all the 
different kinds of smart farming, precision agriculture, satellite, overview of 
photosynthesis, hydroponics, vertical farming, and other methods to use less fertilizer 
and, change of the things you grow on the same field from year to year. So that's one 
point to note. And the other point in relation to your 33% findings of Danish farmers 
adopting smart farming is, read the, the 12 page article from a growth fund published on 
October 30th. And then keep in mind and maybe reference to Landbrug og Fødevarer or 
some other organizations that the average age of the Danish farmer is 61 years old. So 
the motivation for adopting new technologies that not that quick. 
 
Øyvind: (01:35) 
Can I just quick question before we start because it's, like all of us are pretty in like new 
to ag tech. It was like you heard about it but it's, this is like the first time most of us 
actually dove it, dive into it and started researching it. And I'm just wondering like, 
what's your like, cause when you're talking about precision farming, kind of my, from 
reading about it, my idea of precision farming is that it's part of smart farming. Smart 
farming is defined by, services is used as IOT and communication between devices. 
Correct. Is that correct?  
 
Anders: (02:12) 
So, so one example of precision farming is that you have a grid of all your land and then 
you may have been the soil types within your land and then you, dependent on which 
soil type you have less a certain type(?) of, of corn that is feasible to go on that kind of 
soil. That's one thing. And the other, very, the other precision, farming, which uses 
technology is drones or satellites that take a, visualization of your weed. And then finds 
out where it more fertilizer or less fertilizer. So it will may about a grid on that field for 
you. And then all the information from the software in the drone will be transferred to 
your, your tractor (or other devises). And then automatically when you drive through 
the field with your tractor, it will put only the, the amount of fertilizer that you need for 
that area of the field. So that's precision farming instead of just spraying fertilizer, the 
same amount on the whole field, then you will have more on, on the part of the field, 
which needs it and less where it has enough. So that's a, that's one of the precision 
farming technologies that are also described in this article from the Economist. And 
that, just a short comment about the, ecology.  
 
Anders: (04:04) 
So you're correct. In EU, the ecology legislation is connected to the word dirt or earth. So 
if you take earth out, you can't call it ecology anymore. But, in the US that it is today 
isn't, it's not connected to dirt. So the vertical farms and hydroponic production in the U 
S can call it for organic, but then the discussions between the traditional, organic 
growers on farmland and vertical farms, because vertical farms, rightfully claims that 
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their quality is higher than, than just a random environment on the field. So the 
environment within a vertical farm is controlled very precisely. So that's why you can 
grow the best quality. But on the field it's random because the sun doesn't always shine 
and then it rains much and rains less than so on. So the vertical farms suggest it should 
be called post-organic. But in the EU, we cannot call it ecology.  
 
Anders: (05:28) 
Yeah. And then also compared to Thomas, which is in the industry, and when you are in 
an industry, you, you live in a fishbowl and it's very difficult to get ideas outside of your 
normal environment. So the reason why I have come so far with my project and likely 
we'll start it in a very few weeks, is that I'm, my background is from a business analyst. 
So I'm very used at looking at large amounts of, of numbers and getting information out 
of those. So I had just saw a opportunity within farming, which will solve a lot of the 
problems that they struggle with, today in compare to the greens and transition and the 
bigger frequency of funny weather and so on. So I come from outside the industry and 
have just have the opportunity to look inside and look at the numbers and get ideas 
from that.  
 
Anders: (06:38) 
So I'm not influenced, as Thomas is from all my money being invested in farmland and 
machines who can, nurse the farmland and I come with new money that can just start 
from scratch and use a technology that's available today. So, that's one of the advantages 
that I have compared to a traditional farmer, which to invest in smart farming, need a 
bit amount of money and then, hopefully we'll get some extra yield out of it. But, the 
increasing risk is the frequency of the funny weather (Risk for traditional farmers using 
new tech outdoors).  
 
Holger: (07:25) 
So you have already told us about your relationship to the agricultural sector right 
there. So now we ask you, what's your view on agtech solutions in the agricultural 
sector?  
 
Anders: (07:36) 
So as I understand it, the farmers have used 10,000 years to get where they are today. 
So they have exploited most of the opportunities that exists. And then due to the 
innovative world, we live in, some very small adjustments of their, technology is 
available, for instance, persistent farming and so on. So that will only increase the, their 
are already very high yields by, maybe it's him or maximum 20% compared to where 
they are today. But on the other side as there is a larger and larger risk compared to the, 
how the weather will, will change more summers with, dry weather and most summers 
with wet weather. So it's a very, very good idea to adopt precision farming and other 
farming technologies, and also automation, even though they have art automated a lot 
already. So, but for instance, for corn, they have already automated with very large, 
tractors. But, in terms of apples and other fruits and grasscars (pumpkin) and other 
things that today are manually harvested, then that there's room for automation there 
also. And then probably due to the weather, some of the technology that they need to 
adopt is also precision watering, not just water like they do today, with, with the spray 
of the whole field, but maybe put some pipes in the dirt that can both be used as a de-
watering and also as watering. But that's a very expensive investment, but I think it's 
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needed, more and more. So my attitude towards agtech is very positive, but then comes 
to vertical farming, which is we'll start as a niche offer in Farming. 
 
Holger: (10:03) 
And vertical farming, you mean hydroponic?  
 
Anders: (10:07) 
Yeah. So when you, when you write hydroponic, hydroponic is just, when the plants 
grow in water in a nutrition based water without soil The advantages with hydroponic 
is that you don't have the soil because there's bacteria in the soil. So when you don't 
have the soil, you are not exposed to diseases and insects and other kinds that usually 
live in the slump. Then you have aeroponics which is where the roots grow in the air, 
and then some mist, fog, off nutrition based water that will start every, for instance, 10 
minutes. So the roots will be humid from that mist and then adopt the fertilizer, 
Aeroponics. And then we have aquaponics, which is the symbiosis between fish and 
plants. So the fish will pee and shit and then this fertilizer will be used to for the plants 
to grow and then the water will be sent back clean to the fish and then they can continue 
their waste and then back and forth as, as a loop. So when I talk about vertical farming 
within, I don't know what you mean about hydroponics because in Denmark we already 
have a lot of greenhouses which uses hydroponics. So they have a medium for instance, 
rockwool or other non soil based mediums with, were, the plant can put their roots and 
then the medium will be filled with water and then the plants will grow. That's the true 
traditional greenhouse. I'm starting a vertical farm, which is hydroponics in like a 
shelves (hylle). So the plants will grow in water and then on the underside of the 
shelves there's LED lights and then the next claw water and LED light and then in 14 
floors. So, I'm optimizing the space, not only in 2D I'll, like say in greenhouses, but in 3D. 
And that gives me several advantages because I, my enemy is the sun because the sun is 
a random factor. In a greenhouse when the sun, the grid, if you have a a greenhouse, you 
cannot put your windows just 20 centimeters over your plants. Then when the sun 
comes, then the plans will be burnt out.  
 
Anders: (13:09) 
So you have to have at least two or three meters of empty air and that empty air has to 
be circulated. If it stands still, then it will rot and that will come with diseases. So it's 
basically in the winter time you have to heat up all this air and then a greenhouse would 
use 80% of their energy for heating. And then in the summer when the sun sun comes, 
then you have to open the windows and all the insects will come in and you have to 
spray to kill the insects. So that's a traditional greenhouse where more and more uses 
hydroponic, like a medium rockwool filled with water. I'm using, I have a growth 
formula for every plant. So from the plant have, have, have been seated to where it is 
harvested. I will control the light intensity, the light spectrum all the colors in the light, 
the fertilizer in the water, the temperature of the water, the wind speed, the oxygen 
level in, in the Co2 level in the wind and the oxygen level in the water and the 
temperature and the humidity.  
 
Anders: (14:25) 
So that growth formula for every type of plant will be managed by a computer. So my 
harvest will be exactly the same at every harvest, regardless of if it's summer or winter. 
Because I have a controlled environment which is sealed off from outside environment 
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and from the sun. A greenhouse is not sealed off. If it starts raining outside, there will 
also be more humid within the greenhouse. So the definition hydroponic is just if you 
grow in water or soil, but you can, you can do that in a greenhouse. And you can also do 
that in a vertical farm. In the vertical farm is just what you stack, in days.  
 
Holger: (15:11) 
So vertical farm for you is a great way to counter the climate, changes the change in 
weather.  
 
Anders: (15:17) 
Exactly. And secure the harvest, secure that you don't lose any harvest. We don't have to 
use pesticides so secure that the plants are clean and because we don't, it's a clean 
environment, we don't have to wash the plants. And when you watch the plants, then 
you, are in danger of contamination from the wash water. So when, when harvest have 
been taken out from the supermarkets, it's due to the plants being washed in dirty 
water. And then the durability, the shelf life of the plants are at least 14 days compared 
to when you grow outside letuce in supermarkets, only four days. So less food waste 
hundred percent of the harvest will be ready for the consumer. And, the durability at the 
consumer zone and in the supermarket is much, much lower.  
 
Holger: (16:14) 
And I also suspect you are able to produce more because you have more layers.  
 
Anders: (16:19) 
Exactly. So it's, if you calculate it, it's 250 times more per square meter than outside. So, 
if I grow at a football size area, then a farmer, traditional farmer have to use 250 football 
fields to grow the same harvest over a year. I can grow every month. They can only go 
from may to September.  
 
Øyvind: (16:48) 
Do you manage to like when a grow indoors in a controlled environment, do you 
manage to completely remove like, pests and diseases?  
 
Anders: (16:58) 
Yes. And so, but that's a small, rich risk that I can have some diseases, but it's, it's taken 
care of by biological, fighting of the disease. So we add a bacteria in the water and the 
bacteria will put out a sekret (liquid from the plant), and enzyme, which breaks down 
the cell walls of the bad bacteria, which will sit on the roots on the system (plant). So in 
that way, we are free of every diseases also insects. 
 
Holger: (17:40) 
Do you have an indication of the general opinion on vertical farming technology from 
modern Danish farmers? You already talked about it a bit.  
 
Anders: (17:55) 
Yeah. So, if they understand that they, they can easily see that this will be part of the 
future. It cannot take over a field of corn. It can, it can produce everything that you call, 
fresh produce. So let's us and, herbs and kale and other stuff like that. But it can, it is, it 
will never be economically feasible to grow corn.  



69 

 
Anders: (18:27) 
The calculation is, you can calculate it in micromoles the unit where you measure 
photosynthesis per second per square meter. So when you put in kilowatt hours, then 
you can calculate how much gram for sale that will come out in the other end. So right 
now it's, it's profitable to grow lettuce because all the photosynthesis will be sellable. So 
you can sell the whole lettuce compared to a tomato. Where you have to grow a large 
plant with a lot of leaves. And then you have a tomato, which you can sell. You cannot 
sell the rest of the plant and you use photosynthesis, kilowatt hours to grow the whole 
plant. So right now it's feasible, profitable for all plants where you could so sell 
everything that the photosynthesis have have generated. So for instance, a corn, wheat, 
hvete, a farmer on a hectare of land thats a hundred times a hundred meters, 10,000 
square meters, he can harvest, about 6,000 kilos of corn on that field. And the price of 
corn is 1,10 Kr. So he will earn 6,500 kroner on hectare of land. I can never compete 
with that.  
 
Anders: (20:06) 
My cost is way too much and that's compared to wheat because you have to grow a very 
large plant and then you have small seats that you consider, but you cannot sell the 
whole plant. So only the things that you call fresh produce, lettuce, kale, herps and later 
on strawberries and other high value fruits. 
 
Øyvind: (20:32) 
You see like a potential future for non high value foods in vertical farming or hydroponic 
farming? 
 
Anders: (20:46) 
Not in the sort of what's available today but I see a very large potential in being able to 
sell the also the roots of some lettuces contains up to 15% protein and protein is what 
you need when you are vegetarian and have difficulties to find. So, there will be a 
market for, for roots and that's a big advance compared to greenhouses and field (soil) 
farming that, you have clean, ready to sell roots.  
 
Holger: (21:20) 
So you think that the reason the Danish farmers do not implement the smart farming, 
agtech solution is because they do not understand what gains they could achieve from it 
or.  
 
Anders: (21:34) 
Yeah, both. Yeah. That's one reason. And then lack of innovative, mindset because of age, 
all the money already invested in what they already have. So a traditional farmer will 
never come up with the vertical farming concept because it's, it's very capital intensive 
to start. So he would just focus in on where his money's already and then try to improve 
that. So I think they are positive towards, the, with some much opportunities you have 
with vertical farming. But, they will never adopt that idea because their capital is 
already invested and the age is higher.  
 
Øyvind: (22:26) 
Cause I guess it's a certain amount of risk involved in investing in this kind of 
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technology because I guess you're one of the first big launches in Denmark and also, so 
it's, I guess it's not a very well explored area here as well. It's, and I see it like in farming, 
I know in Norway it's, farmers in general, without subsidies, they don't earn a lot of 
money. And I guess it's very risky to invest everything in something they might not, are 
familiar with.  
 
Anders: (22:57) 
Definitely this year and then in, yeah, Norway they protect their farmers also. 
 
Holger: (23:05) 
One of the things that eaters Thomas also told us is that smart farmer technologies is 
made for Western people because most of farmers in the world, they are, they're not 
like us. They have very small farms where you cannot use these big tractors. Where you 
cannot use all this different smart farm, AgTech solutions because you do not have the 
money. You do not have the technology. Do you think that smart farming or agtech 
solutions are made by Westerners for other Westerners? And do they really benefit the 
farmers or do they much more benefit, what can you say, Agtech companies like Yara, or 
like AgroIntelli?  
 
Anders: (23:52) 
I think it's only the Western companies that have the capital to come up with new 
solutions because it's expensive to invest in new technology. And, and when they have 
the new technology, they will sell to whoever wants to buy. I both Western and, and if, if 
they find buyers in poor countries, they will sell to them also. But it will definitely be 
dominated by the Western companies. And, it will not be the farmers who will benefit 
off it. It will be the consumer who is, who will have, who will, get lower prices and if 
there's any room for profit that will be taking by the Western companies that, So the 
terminology. So, we have a very good example, Moncentral(?) from the US who makes a 
GMO gene modified organisms. They, eh, will come up with a new seed and new plant, 
which, which can sustain, drought, or heavy rain or something else. And then they will 
tell the farmers that, that they can benefit. They can have a high yield, for instance, 10% 
high yield by buying this, gene modified seed in the US and then when they buy it, then 
they will tell them that they can only buy the seed if, if they sign a document that 
prevents them from buying seeds from anybody else. So they, they will make 
themselves, monopolists. That's how it works with the big companies. So they, they, 
they will, they will squeeze out more profit from the farmers and the farmers will not 
benefit from it.  
 
Holger: (25:43) 
We also heard from Thomas that he thinks that, agtech solutions, they will not as much 
benefit the (worker?)environment and benefit the food production as they will put 
people out of work because more and more jobs will be taken over by, for example, 
robots. Less people will be used because of tractorsetc. What do you think about this?  
 
Anders: (26:09) 
I think, the humankind have always been innovative. And then we got the computer and 
the internet and through all these very big inventions, we don't see people being out of a 
job. So even though we now start the industry revolution 4.0, which is robots, then even 
though we get a lot more robots, there will still be jobs for everybody. So I, I don't 
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believe that just because some farms will cut, maybe say 50% of their workforce due to, 
agritech innovative solutions, then there will still be jobs, for them in the rest of the 
society. It's, it's, the production output have just increased very massively and it will 
continue increasing even though everything is automized there will still be jobs for 
humans.  
 
Øyvind: (27:14) 
Yeah. And like you said, it's regardless the fourth industrial revolution. And, I guess it's 
especially relating to like hydroponics and vertical farming and, how do you, you're, 
since you're working with this, how do you feel like the, society and the farmers and 
everything are, welcoming you? Do you feel it's a lot of, proponents or opponents? 
What's the, what's the main arguments?  
 
Anders: (27:45) 
I feel so much the, the irrational thinking consumers that, consumers who irrationally 
think that a field full of corn is the same as nature. So for me, as an finance guy, I think 
very mathematically and rational. So when I see a corn field, it's just, it's the same as 
seeing a, the rainforest in Brazil just being cut down. And then you have a corn field. We 
did, we got rid of all our forests 300 years ago with Denmark. So what the thing 
consumer thinks is nature is just all these cornfields, which should have been a forest. 
So my rational thinking is that, the animal, the human beings need, food. So the best way 
to produce the best food is in a vertical farming environment as it, as the technology 
have developed today. So that will give the consumer a very fresh and tasting product 
with lots of nutrition, more nutritions than outside, and then as security for food safety, 
not polluting and not full of pesticides. So I think most of more than 50% of the 
consumer understand that way of thinking. But I feel the, I, I'm just guessing maybe 15 
to 20% of the consumer who thinks that food is coming from a field and there's a small 
farming family with a nice dad and a nice mom and they have grown the whole thing 
themselves and nursed the animals and put it to market. But it doesn't function like that. 
Everything is produced in a factory today. So I just feel this irrational thinking of the, of 
the consumer and that's very important when you communicate to the consumer. But, 
Thomas is, he is leaning towards, he takes care of all these irrational, consumers 
because he, he is this a dream of a farmer who nurses land and don't produce more than 
he can and give the consumer the best product. But if, but Thomas' yield per square 
meter, if all food was produced like that, then, we would need more land than Denmark 
have to produce the same thing because he will have some years where his rotfrukter 
(Rootplants), have sparch and, and it's not the best quality. So he has to, harvest them 
down in the ground again. And, so there will always be some loss of harvest, when you 
go outside 
 
Øyvind: (31:09) 
So do you believe, like, so what I kind of feel the said is that misinformation and lack of 
knowledge is one of the biggest reasons for the controversy.  
 
Anders: (31:20) 
Yeah, it is.  
 
Øyvind: (31:24) 
yeah. It's like, what's, what's the main drivers behind the loud speakers on the 
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proponent side? Like the ones who wants it and, and voting for it.  
 
Anders: (31:35) 
The rational thinking or?  
 
Øyvind: (31:40) 
Yeah, the rational thinking.  
 
Anders: (31:42) 
Yeah. I think that's, that's, you can lose, you can use less farmland or by producing in a 
vertical farm. So right now the way UN, tells the consumer this and most of the sciences 
is that when we will become 3 billion more people on earth and everybody will be 
eating like a westerner, then we will need 70% more more food and to produce the 70% 
more food as we do it today. The land that we have to convert to farm and this the size 
of Brazil and the earth cannot keep its balance if that happens. So there is a demand for 
land both for for nature and food production. So the mall food you can produce within 
the city, the more land you can give to nature.  
 
Øyvind: (32:47) 
Just have a question about how, how developed is like vertical farming and hydroponics. 
I know that in the United States it's, cause I was in the United States last summer and a 
in a venture capital firm and we were talking a lot about like investing in like urban 
farming and the technology of it in Europe. I haven't heard that much about it.  
 
Anders: (33:06) 
Yeah. Europe have been very late at the adopting vertical farms. 
 
Øyvind: (33:12) 
It's a very spread out in the States, is it?  
 
Anders: (33:16) 
It is several now in the States and the money, just, insane.  
 
Øyvind: (33:23) 
It's a big potential.  
 
Anders: (33:24) 
Yeah. So, so just to, to give you an idea of the money, the, the, the, the size of the factory 
that I'm building now, company from California, built exactly the same size and then 
they got an invest in an investment of 226 million us dollars from a TIFF basis 
(NAME??). Alphabet (Googles owner) and SoftBank, Japans biggest bank, and then our 
farms in Newark, New Jersey have built the size that I'm building now. And their next, 
investment was $256 million from, Goldman Sachs, Ikea, and, the owner of Ikea and a 
potential insurance company. So it's, it's, it's insane how much money that I put into this 
technology in the US and they also have several factories in Japan because of they don't 
have so much land and they are coming more and more in China. And, in Asian cultures, 
they are, they are nutritions, much more based in plants and, it's basically leaves that 
you can grow in a vertical family environment. And they also, they have also fear of sars  
and other diseases. So they want to have a more food safety and then, a lot of the farm 
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and was polluted by factories. So that will also come into the plants and, into the human 
body. So they are more willing to adopt it in Asia because of these effectors. And in the 
US they're, our biggest selling argument is a transportation that they produce it locally 
to a higher quality and will not need to have it transported from all kinds of... (didn't 
cath the last part).  
 
Holger: (35:28) 
Anders, thank you very much.  
 
Anders: (35:28) 
Are we done?! 
 
Holger: (35:28) 
I feel we're done. We don't have more questions. It's just like we have, I think we have it.  
 
Øyvind: (35:38) 
And just to like to summarize it, so especially relating to hydroponics, so the people are 
for hydroponics and mostly they're for that it's less areas in use. 
 
Holger: (35:59) 
Yes. Landmass.  
 
Øyvind: (36:01) 
Yeah. There is less disease, more profitable, more sustainable. 
 
Anders: (36:05) 
Less disease, higher food security, food safety.  
 
Øyvind: (36:10) 
Food safety yeah, and the opponents are most of the, like you said, their average age is 
61. So it might be the resistant to change. They like the way it is. It's tough for the 
investment side of it to start investing in new equipment. And also the lack of 
information and irrationality. Correct. It's, I guess it's people with loud voices that 
maybe don't have the entire picture.  
 
Anders: (36:46) 
So when you write that down, just distinguish between, because I think it was a bit 
unclear. Your questions now, distinguish between the group, which is the consumers 
and then the group, which is the farmers. So in the end of your questions it was right 
what you said about the farmers, but I think in terms of these irrational people that 
there are more of them, the percentages of the group is greater for the consumers. Then 
among the farmers, I think the farmers are very rational thinking all of them. Because 
they are the producers, but it's only they'll set percentages, maybe 15% of the 
consumers which have these irrational (ideas, thoughts). So it's just when you write it 
down to swing crisp between the group, which is the consumers and which is the 
producers. 
 
Øyvind: (37:40) 
So do you feel like when you're talking about the farmers, cause I got kind of the 
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impression that a lot of farmers are against the change into vertical farming. Do you 
have the same view feeling, are farmers for it? 
 
Anders: (38:01) 
Yeah. I think that they are against it. Some, yeah, some of the farmers and, and they are 
against it. Not because they can't see the rationality of, offer next step in, in farming 
because all their money is put into the farm land. So when I have talked to some of these 
farmers, I can clearly see that, excuse me for the comparison, but they are Blockbuster 
(The company) and I, with vertical farming, are Netflix, so Blockbuster have had all 
these physical stores everywhere in all the Western cities. So if they should go to the 
next level, they should really change the organization itself and say, okay, now we close, 
we close our stores. We would destroy all our videotapes and then we will make 
everything available online. It's a completely, it's an another organization who will be 
able to make an online service compared to a physical store with physical videotapes 
and so on. So that's my view of the current farmers that they are Blockbuster. They have 
everything invested in the farmland and they cannot certainly just invest much more 
than they ever did on a production facility, which will run pretty much like on itself on 
its own. So, so it's not because they don't want it, but because it is connected to their 
investments.  
 
Øyvind: (39:48) 
Has it been, a lot of like opposition to your initiative to start vertical farming or? 
 
Anders: (39:58) 
The doors have just been opened, and as soon as they hear about the concept the doors 
have just been opened. So, within the, the government, the, interest organisations, 
investors and buyers and the supermarkets and restaurants and so. The doors have just 
been opened. So, it has been a privilege to work with so far because everybody receives 
and receives it so well and in a nice manner and it fits very well to the Danish traditions 
and to the green transition and especially from Denmark and further up North because, 
we have a shorter growing season and we have a lot of renewable energy in Denmark. 
We have wind energy, Norway, they have hydropower, and in Sweden they have nuclear 
power. There would be no environmental reason to put a factory in Poland where you 
will get the electricity from a coal power, power station. So it fits our consumers high 
demand and renewable energy, and the short growing season. 
 
Øyvind: (41:16) 
Are you going to be the first facility in Denmark? 
 
Anders: (41:20) 
I'm pretty sure still that I will as far as I know, yeah. 
 
Øyvind: (41:24) 
Are there a lot of competition? 
 
Anders: (41:25) 
So in some small projects in Copenhagen where people just try to grow something and, 
they don't have an education in growing and so on and then their quality would be very 
bad and, and the cost would be very high. So it's, it's the first industrial scale facility and 
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the, and the way I have approached it is that I am educated within finance, have very 
little knowledge of plants, but I have been able to hire, guys who have the best 
technology and the highest level of plant knowledge. So that's why I can make the best 
quality. It's just another strategy you have happen, you want to start. But, and even 
though my project is in an, in an industrial scale, I think it's an easier way to get started 
than it is if you start at home with was a very small set up and no education and have to 
make a lot of trial and error. 
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