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Prologue 

The company Víur, which was engaged in farming insects for use as animal feed, has ceased all 

operations. Established in 2014 by Gylfi Ólafsson and Sigríður Gísladóttir, Víur explored and tested 

farming of black soldier fly larvae with the idea of using a hitherto underexploited source of animal 

feed in fish farming, as well as exploring many other alternatives.  

 

Upon the project’s commencement there were many unknowns to contend with, as regards the 

technical implementations of farming the species, market status, and regulatory environment. A 

clearer picture was gradually obtained, and it became evident that there is no way by which insects 

can be profitably farmed in Iceland. 

 

For this, there are four main reasons.  

 

Firstly, the European Union’s legal framework regarding insect husbandry is currently still in 

formation. It is likely that several of the propositions that Víur’s business plan depended on will not 

be permitted. Secondly, our experience has revealed several technical and biological obstacles that 

must be overcome. Thirdly, raw material is inadequate. Farming and food by-products suitable and 

foreseeably permitted as insect feed are already well utilized for other purposes.  Fourth, it seems 

unlikely that farming of insects for human consumption will be profitable in coming years. 

 

We write this report for two reasons: That we may formally finish this project for ourselves and 

document it, and also in order to enable others to learn from our experience. The report has been 

translated to English and adapted to foreign readers. 

 

This report details the history of the Víur project and the reasons for its ultimate shutdown. Finally, 

we speculate on the future of insect husbandry in Iceland and in the world at large. The report was 

written mostly in 2016, translated into English in 2018. Although it is not finalized, it was published 

online in July 2018 so as to not to let minor imperfections delay the whole publication. For images, 

see Icelandic version.  

The founding of Víur 

An idea is born 

In 2009, Sweden’s national public broadcaster SVT’s news magazine show, Uppdrag granskning, 

broadcast a programme entitled “The Pink Gold.” Its subject was fish farming, mainly in Norway. 

However, a few interviews were taken in Iceland, at the company Eskja in Eskifjörður. Eskja’s 

factory foreman received the Swedish television crew with macho bravado, shooting guillemots for 

them and generally coming off as big, brash man.  After the programme was aired by Icelandic State 

Television, the manager of Eskja, as well as the foreman, were sacked in order to “regain customers’ 

trust in the company.”  

 

However, the foreman’s boastful virility display was not the program’s focal point. This was rather 
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the newsworthy assertion that in salmon pens, massive amounts of fish from overexploited pelagic 

stocks are used for feed. It was noted that this is a highly wasteful means of food production. 

Apparently, the reason fisheries revert to this seemingly unpractical approach to salmon farming is, 

among other things, that salmon are a predatory species and thus require animal proteins to thrive. 

Furthermore, even though farmed fish is increasingly reared on plant proteins, the industry is still 

far from being sustainable.  

 

Uppdrag granskning made all this exceedingly clear in its reporting on the industry. Sadly, however, 

the journalists clearly misrepresented some facts, and in other cases only narrated half the story.  

 

Incidentally, the airing of the programme coincided with a surge in discussion on commercial fish 

farming as a viable new industry in the Westfjords region of Iceland, where we, the undersigned, 

were born and grew up. To us, the principal questions seemed to be whether or not the traditional 

business model of fish farming, and the bioeconomy on which it is based, is sustainable. This sowed 

the firsts seeds of the idea that ultimately became Víur.  

 

In early 2013 Gylfi was living in Stockholm, were he worked as a health economist while writing his 

master’s dissertation at the interdisciplinary department of Human Geology at the University of 

Stockholm. Its subject was the environmental effects of meat consumption, and the possibility of 

levying a “meat tax”.  

The Report; the world  

At this time in 2013, the United Nations’ Food and Agriculture Organization (FAO) issued the 2013 

edition of its annual report. Entitled “Insects to feed the world,” it drew immense attention. Widely 

disseminated for a document of its kind, it is, according to the UN, the only FAO report to gain a 

measure of mass appeal. Indeed, it has been downloaded over seven million times from the FAO 

website since it was issued. 

 

Detailing the findings of a collaboration between the FAO and the Wageningen University in the 

Netherlands, the report was preceded by a 2012 Rome conference which touched upon the topic of 

insect-based feed and food production, for the first time positioning the idea in mainstream 

scientific and media discourse. Up to then, the idea of insects as a potential crop was barely 

discussed by the powers that be, if at all.  

 

The report notes that various species of insect are regularly consumed by a vast majority of the 

world’s inhabitants, basically everywhere except in the northern part of the western hemisphere. 

The report also outlines the environmental impact of commercial meat production, and how insect 

farming is clearly a superior means of producing animal proteins for mass consumption.  

 

Reading the report, we wondered: Has something been done in these matters here in Iceland, and if 

not, why not? Gylfi began researching the topic, studying on-line video clips of insect farmers in the 

Southern U.S. and jotting down various notes, thoughts and ideas on insect husbandry. Little did we 

know that our casual conversation and research on the topic marked the first steps towards 
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founding a company dedicated to our findings, namely Víur. 

Step by step 

Once we started exploring the idea in earnest, it was immediately clear that unlike the established 

insect farmers in Africa and Asia that we studied, our operation would have to bring heating costs 

into the equation. However, we soon determined that heating costs would not become a decisive 

factor in our operation’s economy, for various reasons. Firstly, the larval stage of the insect is 

endothermic, i.e. the larvae generate calories by their metabolic processes. Secondly, it was 

probable that our farm facilities would be located on several stories, crammed tight with heating 

chambers for optimal space utilization. Thirdly, electricity is relatively cheap in Iceland compared 

to other countries, and our operation would also be likely to have access to geothermal water. 

Fourth, we conceived of several possibilities for making use of waste heat, for instance by 

establishing our heating chambers in a shared space with a fishery’s freezer unit. The heat 

generated by the freezer compressor could thus be transmitted to our facilities.   

 

Initial calculations revealed that the production would have to be on a fairly large scale in order to 

yield profit. Iceland is home to both high interest rates and high wages, which tends to hinder 

innovation. However, it is necessary to remember that salaries are high because the work is useful, 

i.e. local production levels are high and there is active competition for the workforce. And, without 

embarking upon a long debate about interest rates in Iceland, simple economic models 

demonstrate that interest rates are basically “rent” for money, which helps the economy seek 

balance between those who want to use money at present and those who wish to save their funds 

for later use. If interest rates are high, it simply means that many are willing to use money now and 

pay later. Iceland’s high interest rates and wages can therefore be viewed as manifestations of 

success in the fields of innovation and production.  

 

It was clear from the beginning that dry insect meal as a feed additive would be the main product of 

the insect farm, although this might change as the project progressed. We calculated that we would 

need to produce at least one ton of dry meal per day for the endeavour ever to make a profit. It so 

happens that one ton per day is the quantity by which the FAO defines insect husbandry on an 

industrial scale. Rough estimates, taking fishmeal prices into account, revealed that a ton per day 

should yield around 200,000 ISK, which we deemed adequate to sustain two employees and 

account for initial investment costs. This was assuming a fair level of automation in the production 

process. Ideally, the production should yield several tons per day, which weight would have to be 

doubled if “wet”. Furthermore, feed efficiency remains very unclear, but assuming a “feed efficiency 

ratio” anywhere from 2-10, we would need 4-20 tons of raw materials per day.  

 

The great amount of raw materials required for the production shows that it would be most difficult 

for the enterprise to turn a profit if they were to be purchased at market prices. We therefore 

determined that we would need to find materials that other industries were paying for the disposal 

of, that is, materials that currently have no practical use, for the reception of which we might even 

charge a fee.  
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As it happens, the disposal of unwanted materials is the main source of income for several 

companies in the field of insect husbandry, and in some cases their main goal. It is, for instance, an 

important aspect of the revenue models of companies such as Belgium’s Millibeter, Brazil’s 

Entologics and Canada’s Enterra.  

 

Slowly, Gylfi’s casual interest in insect husbandry and accompanying research gained momentum. A 

vital source of information turned out to be his friend Sigga, who was at the time living in a small 

town in northern Norway, where she worked as a veterinarian specialising in fish health. Sigga was 

therefore in possession of much information that the economist, Gylfi, was unaware of. As he and 

Sigga began exchanging notes and ideas on the topic, Gylfi learned that the Icelandic food and 

biotech R&D association Matís had recently imported flies for experimental farming, as part of an 

investigative project it was participating in. As we learned, we were not the only Icelanders 

pondering the merits of insect husbandry.  

 

Eventually, these preliminary investigations resulted in a 20-page “pre-investigative” memo on the 

feasibility of farming insects in Iceland. However, this did not lead to anything. Gylfi remained in 

Sweden and Sigga in Norway. 

 

During the summer of 2013, Gylfi moved back to his homeland’s capital, Reykjavík. Sigga had 

relocated back home earlier that year and was working as a veterinarian specializing in fish 

diseases at Iceland’s Food and Veterinary Authority. Once back in Iceland Gylfi continued writing 

his “health economics” essay at a leisurely pace, as his wife Tinna sought work in the job market. 

Always eager to lend a helping hand, Gylfi eventually advised her to peruse his insect husbandry 

memo which, he noted, might be entered into innovation competitions and/or used as a basis for 

grant applications. While not exactly thrilled with the idea of growing bugs for a living, Tinna 

eventually relented and filed papers to enter an innovation competition run by the local bank 

Landsbankinn, in her name and ours. Relatively soon after, however, Tinna found gainful 

employment suited to her skills and interests, and her entry into the bank’s competition was all but 

forgotten. 

 

That is, until a letter arrived announcing that her application had won our non-existent project a 

grant in the amount of ISK 500,000. We of course gratefully accepted the funding; however, we 

were far from ready to go into business, or even willing to, as very many questions remained 

unanswered. We thus opted to use the funds to hire an advisory firm, Environice, to craft a report on 

possible sources for raw materials we might utilize as larva feed. Environmental scientist Stefán 

Gíslason and Birna Sigrún Hallsdóttir wrote the report.  

 

At this point, there is no reason to keep that report confidential, and we have therefore included it 

as attachment to our own findings. In addition, some other sources of information we came to rely 

on may be found in our list of references at the end of this document.  

 

Environice’s findings were both positive and negative as regards our purposes. Among other things, 

they showed the Reykjavík area was most likely to yield the amount of raw materials we would 
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need, while our native Ísafjörður region was relegated to the tenth place. The location of our 

company was therefore yet to be determined, although we kept in mind that an experimental 

facility would not necessarily have to be at the ultimate location of our envisaged processing plant. 

 

The report answered several questions we posed in our initial memo and gave us a clear view of the 

project. With new information in hand, we felt confident enough to submit an entry into an 

innovation competition held by the Westfjords Industrial Development Association 

(Atvinnuþróunarfélag Vestfjarða). Our business idea, as we submitted it, was envisaged as a bridge 

between two growing sectors in food industry in the Westfjords, in particular salmon farming. The 

entry received first place in the competition, which provided us with a prize of five million ISK, 

however with the proviso that any experimental facilities be located in the Westfjords. The reward 

also included office space and consultation sessions, which we admittedly failed to utilize to the 

fullest extent.  

 

In light of all these positive developments, we decided it was time for take-off, so to speak. In the 

spring of 2014 Sigga moved to Ísafjörður, the intended location of our experimental facility, with 

the intent of setting things up.  

 

We spent a long time finding facilities that would be suitable to our purposes. We requested that 

Matís share with us a sample of the flies they were by then cultivating and began collecting 

equipment and materials. Admittedly, this work involved a fair share of indecisiveness. Sigga 

attended a Wageningen University/FAO sponsored conference on insects as feed and nutrition, our 

contribution to which was made in the form of a poster outlining our plans. 

 

In the summer of 2014, we received a grant from the Students’ Innovation Fund (Nýsköpunarsjóður 

námsmanna), which was earmarked for paying the costs of work performed by Búi Bjarmar 

Aðalsteinsson, who was tasked with designing a prototype of our production units. That spring Búi 

had graduated from the Iceland Academy of the Arts on the strengths of a final project involving the 

design and creation of a sustainable stainless-steel fly-cage, which earned him a great deal of media 

attention at the time.   

 

That fall, Sigga attended a course in insect husbandry at Mississippi State University in the United 

States. The course and its teachings proved to be of great value to our project, unsurprisingly 

perhaps, as Mississippians have decades of experience farming and studying insects, especially 

those who pose a threat to their bountiful tobacco, corn and cotton crops, the perennial staples of 

American agriculture that remain unfamiliar to Icelanders.    

 

In October of 2014, the innovation contest yielded us access to a 60 square meter workspace in 

Bolungarvík, a fishing village in the Ísafjörður area. Owned and operated by local shrimp processing 

plant Kampi, the building has housed a variety of industries through the years, most recently being 

used for drying shrimp-shells and for dairy processing. Shortly after, we received a shipment of flies 

from Matís, from the stock they had been cultivating at their Keldnaholt facilities.  
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We immediately commenced preparing the space for our purposes, erecting walls and storage 

units, as we maintained our limited stock of flies by various primitive measures, for instance by 

employing humidifiers and heaters intended for small lizard cages. The fly cage itself, at that point, 

was made up of an IKEA cabinet named BREIM, which we fitted with a net bottom. At that point, we 

cultivated the flies and larvae we had acquired exclusively for purposes of maintaining (and 

perhaps growing) the stock, for our future purposes.  

 

 

In early 2015, the fledgling crop of flies we had cultivated died as a result of a sudden mice 

infestation. The remaining stock was unfortunately too minuscule for proliferation, especially in 

light of our rustic facilities, so we were forced to import a new batch to work with.  

 

We moved forward with our work on preparing what would become the incubation room, with all 

the technical and practical considerations this entailed. In August we hired our first employee, 

Katrín Sigurbjörg Sveinsdóttir. We were thrilled to find Katrín, as people who possess the 

education, skills and enthusiasm required to work in the field of insect husbandry are, as may be 

expected, rare in the Ísafjörður region. We tasked her with overseeing various permits required for 

the operation of our facilities, setting up quarantine facilities, and standing in for Sigga during her 

imminent maternity leave.   

 

That fall, Sigga bore her first child - Kalli Gilli - while Gylfi was stationed in Reykjavík with a toddler 

of his own. Needless to say, we found these circumstances less than ideal for the purposes of our 

business (although they were certainly ideal in every other regard). Finally, in December 2015, a 

shipment of fresh flies for cultivation arrived, and the quarantine-clock started ticking.  

 

At that time, we had received an innovation grant from the Technical Development Fund 

(Tækniþróunarsjóður), a grant from the Directorate of Labour (Vinnumálastofnun) as part of its 

female employment development programme, and a grant as part of a research block overseen by 

Matís. That project, in turn, received a grant from the Nordic Marine Innovation Programme 2.0, and 

included a Swedish company that has experimented with cultivating single cell organisms from 

paper production waste, a Danish university, and an animal feed processing plant. The research 

block was intended to investigate the growth rate, chemical constitution and flavour of salmon that 

are fed partially or exclusively with insect meal or single cell organism meal. Víur’s part of the 

project was concluded in the fall of 2016, and the project itself will conclude in 2018.  

 

In early 2016 the quarantine was lifted and we were able to commence formal research. We 

granted Ryan Ham, a graduate student pursuing the Marine and Coastal management MS 

Programme at the University Centre of the Westfjords, in-house facilities for researching the 

growth rate and chemical make-up of our stock, as his interests neatly aligned with our own. 

 

Katrín eventually opted to pursue other ventures and left us that spring. In turn, Ryan assumed a 

position as insect farmer, but as he had sadly already purchased his return ticket to California we 

immediately sought a replacement for him. An advertisement for the position yielded several 
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promising applications, including applications from very skilled international workers that 

possessed impressive resumes coupled with actual experience in the field. 

 

Finally, we hired biologist Aron Dalin Jónasson as chief insect farmer and biology student Ingibjörg 

Þorleifsdóttir as his assistant, with the aim of ascertaining the suitability of Icelandic insects for the 

project.  Aron had previously been engaged in studying Icelandic insects under the auspices of the 

University of Iceland. He was therefore a valuable asset to the project from the beginning. In 

addition, we were in the process of enlisting a Hungarian intern to assist with the project.  

 

 

Gylfi: A box in the yard 

From the beginning, I was very concerned with the idea of automation as it pertained to our 
project, automated control of environmental factors, automated monitoring systems, and 
automated processes for handling and caring for the insects. One of my ideas involved retrofitting 
a 20 or 40 feet container so that one might insert raw materials at one end and have them 
returned as products at the other. The essence of this idea is apparently gaining ground all over 
the world and is spreading fast, for instance with the Finnish EntoCube, even though that version 
is far from advanced in its operation. In France, EntomoFarm seems to harbour ambitions to offer 
solutions based on shipping containers, although it remains unclear what form their technology 
will take, and even whether it works.  
 
As part of my automatic processing container reflections, I constructed a personal version back 
home in my yard, in an attempt to verify and hopefully demonstrate its feasibility. As an 
apartment-dweller, it was clear that I couldn’t maintain an insect farm in my apartment, 
especially since the resulting odour and accidental escapes would clearly result in some form of 
trouble. Therefore, I would need to construct an insulated and heated outdoor box.  With a view 
to heating costs it would have to be small in size, and in order to house the entire life-span of the 
fly it would have to be big enough.  The box would not only be used for disposing of food waste 
from my home, but its flies would also serve as a reserve stock were the main one to collapse, and 
a convenient means of conducting small experiments and implementing ideas related to the Víur 
project. I programmed a Raspberry Pi computer to control the operation, using parts obtained 
from China. Temperature and humidity readings were uploaded directly to a database in the 
cloud. The box was lit for 12 hours per day.  
 
The box, which I made with the help of my brother in law, had the base dimensions of a Euro-
pallet. It maintained the fly stock through an entire winter. 
 
It turned out to be a complicated task to connect a box for the larval stage with a box for the pupal 
stage and for adult flies, to control the hatching process, and to ensure that the larvae would not 
escape. During cold spells a layer of humidity would coat the entire inside of the box. Eventually 
the computer equipment became unreliable, and one day the controller ceased to function, the 
temperature dropped and the entire stock died. Plans to repopulate the box were ultimately 
unfulfilled.  
 
Along with running my hobby fly-farm, I supported a Kickstarter project entitled Livinfarms, 
which promised its backers a technically advanced kit for growing mealworms. At the time of 
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writing the product has yet to arrive. It is quite possible that I lost several hundred Euros on this 
endeavour.   
 
My personal grow-box remains stowed away in my yard, all but forgotten. I will probably bring it 
to the junkyard sooner than later.  

 

At Víur, the spring of 2016 was a time of great anticipation. It was clear that we were fast 

approaching a milestone, both in terms of financing the project and of its execution. We began 

seriously investigating the feasibility of cultivating various insects native to Iceland. Based on the 

research and analysis we conducted, we concluded with some confidence that the “maggot fly”, 

maðkafluga, is the most promising prospect in light of current circumstances and technologies 

(Note: The maðkafluga is related to the common housefly, which has been widely studied for the 

same purposes). We successfully applied for a grant from the Students’ Innovation Fund for 

capturing and growing maðkafluga.  

 

We began preparations for acquiring further funding and investments for our project, meeting with 

various companies that specialize in seed funding. We discussed the next steps in developing 

technical solutions for our project with several of Iceland’s main technical innovation specialists, 

which resulted in some great ideas. Furthermore, we progressed far in negotiations with the 

municipality of Súðavíkurhreppur, which expressed an interest in supporting our project by 

providing us with all the facilities we would need for our business to grow and thrive in coming 

years at greatly reduced cost; an industrial facility to house the production, with ample office space 

and employee housing nearby. Our future was bright. 

 

We put together a 10-year strategy, Víur 2025. There, we enumerated seven goals, listed below 

(available in an Appendix to the Icelandic version of this document). These were: 

 

1. Insect product line for human consumption 

Víur would produce an insect-based product line for human consumption, sold at a premium. This 

would consist of at least two different insect species grown by Víur, possibly with an addition of 

ingredients from other insect farmers.   

 

2. Animal feed 

Production of one thousand tons of fish feed. Production of insect meal for inclusion in pig and 

chicken feed. 

 

3. Products for chemical industry  

Production of 10 tons of insect meal, broken into its three constituents of lipids, proteins, and 

chitin.  

 

4. Meal for pet food 

Production of 10 tons of insect meal as ingredient in the production of pet food.  
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5. Reception of biological waste  

Most of the feed for the insects would be biological waste or by-products that otherwise would be 

of no use. 

 

6. Fertilizer for gardening or agriculture 

At least half the scraps from insect rearing would be sold as fertilizer for gardening, agriculture, or 

soil conservation.  

 

7. Comprehensive technical solution for rearing black soldier fly 

Sales of "insect containers", i.e. closed systems with high degree of automation that safely and 

economically transform biological by-products into insect meal and fertilizer. Consultancy in insect 

rearing.  

 

The company was, according to this vision, to be profitable, generous on its know-how, and a key 

player in knowledge clusters. We explicitly refrained from deciding what input materials we would 

use, this being uncertain, and thus no decision was taken as to where production would be located. 

Nor did we take any decision as regards proportions of export to local sales. A number of possible 

side activities were found not to belong to our goals, such as services to other insect farms, research 

relating to other invertebrates, or participation in international research projects. 

 

Víur then joined IPIFF, the International Platform of Insects for Food and Feed. In April 2016, Gylfi 

joined an IPIFF meeting in Brussels. Then things started to change for the worse.  

 

Gylfi's fateful trip to Brussels 

Legal hitches 

When we started, in 2013 and 2014, the insect industry was in its infancy. This was for example 

evident in the legal framework regarding insect rearing and the use of insect products, which was at 

the time very vague. Understandably so, as there is very little tradition for the consumption and 

large-scale farming of insects in Europe, aside from the pet food industry, which had a strong legal 

framework. As member of the European Economic Area, Iceland is obliged to implement the 

European Union’s food production regulations and directives in order to access the European 

market. As such, Icelandic food production provisions are largely derived from the EU, especially 

when it comes to safety standards. This is to ensure that products from any member state are 

lawfully produced in all of the region’s markets, ensuring free and secure trade within the area.  

 

In short, the system serves to reduce business costs in many ways, and it is economical, even if it 

means that the same regulations and restrictions must apply to every party regardless of their 

particular circumstances. Hence, a crisis in one particular field may result in a tighter legal 

framework for the entire continent. For instance, this is what happened when bovine 

encephalopathy was found to lead to Creutzfeldt-Jakob disease in humans. In reaction to this the 

regulatory framework governing use of bovine meal and slaughterhouse by-products was 
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significantly tightened, increasing food waste and food production costs across the continent. The 

results remain evident, for example in regulations regarding insect husbandry.  

 

Despite the unique biological status of insects in comparison to that of mammals, fowl, or fish, 

insect farming remains within the legal framework pertaining to all animal husbandry. In the eyes 

of the law, insects are livestock, and as such may only be fed a plant-based diet if they are to be used 

as animal feed. According to these regulations, insects must be slaughtered in accredited 

slaughterhouses if they are to be admitted to the food chain, although there are no rules on 

accreditation of insect slaughterhouses, or on the requirements such a slaughterhouse would have 

to fulfil.  

 

Despite being vague, the European legal framework has not changed much in recent years. It has, 

however, become clearer what is allowed and what is not. At the beginning we contacted the 

Icelandic Food and Veterinary Authority, which is charged with monitoring compliance with food 

production regulations in Iceland, in an attempt to discern what we could and could not do. Their 

representatives responded as clearly as they could.  However, it was clear to us that our situation 

was far from clear.  

 

Eventually, we learned that the matter was twofold in nature; pertaining on one hand to what the 

insects consume, and on the other to what became of them after production. Insects can only be fed 

plant matter; animal produce in any form is banned as insect feed, as well as various other possible 

feed, such as organic kitchen waste.  

 

Insects may exclusively be used to feed pets and animals farmed for their fur, neither of which are 

included in the human food chain. Insects may not be used as feed in fish farms; however, it is likely 

that fish will be the first animals to become exempted from this rule, as their metabolism and 

physical constitution differs from humans and livestock to the extent of making fish diseases 

unlikely to pose a threat to humans. 

 

We further learned that use of insect-based feed in chicken and pig farming is also banned, and that 

this was unlikely to change in the near future, as there are strict provisions to prevent animals from 

consuming the flesh of their own species (cannibalism). Enforcement of these rules is contingent 

upon the ability to discern from what species of animal feed protein derives, and the methods 

available for this are still far from reliable (although they continue to improve). It is clear, however, 

that chicken, much like other fowl, are insectivores and insect protein is thus a part of their natural 

nutrition. It has been very unclear when this legal framework may change, not only within the EU, 

but also with regard to how Iceland would proceed with implementing such new regulations. 

Various examples show that this can be a lengthy process. 

 

Indeed, Iceland’s history of implementing provisions regarding the use of insects for human 

consumption can be generously described as varied. As the 20th century drew to a close, the EU 

approved a regulatory framework regarding so-called novel food. Novel food is defined as food that 

was consumed in limited numbers within the EU before 1997, and encompasses newly discovered 



12 

or devised foodstuffs, as well as food that had been common in other continents (but not in 

Europe). Producers were required to submit applications proving the safety of their products, 

either by research or by noting their harmless consumption in other countries over a long period of 

time.  

 

The Novel Food Regulation had, however, not been implemented in Iceland. On October 15, 2015, a 

full 17 years after the Regulation was approved by the EU, the Icelandic Food and Veterinary 

Authority stated on its website that the Regulation did not apply in Iceland. At the time, Iceland’s 

other insect product company, Jungle Bar, had readied their product, a U.S. made protein bar which 

had cricket meal as a main ingredient. Jungle Bar’s proprietors, Stefán Atli Thoroddsen and Búi 

Bjarmar, met with the Food and Veterinary Authority, which was unable to provide clear answers. 

They were instructed to obtain a customs tariff number, which they did. The amount of insect 

produce in the product was considered scant enough to not affect the customs category.  

 

This product was imported to Iceland. But while all this was in progress, the Novel Food Regulation, 

having been dormant with the authorities for 17 years, had been adopted into Icelandic law. It had 

been formally implemented on October 28, 13 days after the Food and Veterinary Authority had 

posted the aforementioned notice on their website. Jungle Bar’s proprietors had not been notified; 

however, the regulation had been announced on the Food and Veterinary Authority’s website at the 

beginning of November. It was not explained why the Regulation had been implemented at that 

point. Jungle Bar’s product was stocked by retailers early in the new year but removed from the 

shelves a day later. This resulted in a farcical row of letters between Jungle Bar and the Food and 

Veterinary Authority, exchanging accusations of deceit and duplicity. The end result was that Jungle 

Bar’s protein bars may not be sold in Iceland, at least not in Icelandic stores. The product remains 

available to on-line purchasers, although the grounds for this remain unclear.  

 

As for novel food, a new regulation was recently approved by the EU, scheduled to enter into effect 

January 1, 2018. According to a lecture by a representative of the European Food Safety Authority, 

given at a meeting attended by Gylfi in Brussels April 26, 2016, the applicable rules and procedural 

provisions have not yet been compiled [status unknown]. It therefore remains unclear what 

requirements applications must fulfil for approval, and whether applications are best lodged within 

the impending or the existing framework. It is however clear that the application process is quite 

cumbersome for a small company. It is not possible to cite insect consumption in other, insect-

consuming countries, as the insects that are traditionally consumed there are generally different 

from those suitable for farming in Europe, and they are usually gathered rather than grown.  

 

In 2012, an international organization advocating insects as food and feed, the IPIFF, was 

established; however, it had no formal office until 2015. The organization, which is rather 

Eurocentric, prioritized its objectives in political lobbying in the meeting rooms of Brussels. Two 

main paths, for food and for feed, were marked. In both cases insects were to be fed only plant 

products, and the first task was to advocate for opening the fish farm market to insect feed. 

Thereafter, the aim was to be opening of the market for chicken and pig farming, and once that had 

been achieved, IPIFF aimed at feeding insects with material hitherto banned in animal husbandry. 
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When we read the IPIFF’s aims, we noted that the organization’s priorities made sense, and we 

hoped that they might be attained at a fairly rapid pace.  

 

From reading the amendments, we inferred for a long time that fish waste should be permissible as 

insect feed, as fish is fit for human consumption when it reaches us.  Since fishmeal is considered fit 

for fodder, it stands to reason that its constituents should be fit for use as insect feed. We slowly 

learned that our understanding of the legal environment was not in line with common 

understanding. The final nail in the coffin, however, was the low importance fish plant waste had 

been afforded within the system and within the IPIFF’s priorities. There seems to be no interest in 

fish plant waste in this respect, not only because the low regard in which insects are held as food is 

a hindrance to their use as such, but also because Europe seems to have ample supplies of plant 

production waste that needs to be used before anyone’s mind turns to fishing nations such as 

Iceland or Norway, and their by-products.  

 

In light of all this, we concluded that the production of insects for human consumption will remain 

in regulatory limbo until mid-2018, at least, and while use of the raw materials most interesting to 

us at the present stage was not precluded in the grand scheme of things, it would not be allowed 

within the next five or ten years at least.  

 

On droppings 

The Icelandic agricultural and land use pattern is different from that of most other countries.   This 

is manifested by two separate correlations. On one hand there is the ratio of animal heads to 

farmland area, and on the other there is the ratio of crop production to animal husbandry within 

total agricultural production.  In regard to the first point, it is a fact that in more densely populated 

countries, where agriculture is practiced in different form and where farms are very large, animal 

waste quickly accumulates in great quantities. Disposal of this waste is difficult, expensive and 

polluting.  

 

As previously noted in the context of possible sources of raw materials for larvae feed, we 

purchased a report from the Icelandic consultancy firm Environice in the spring of 2014.  The 

report had the following to say on droppings: 

 

The animal excrement available from current sheep and cattle farms is mostly used as 

fertilizer for hayfields and is therefore not available as larvae feed. Horses are mostly left free 

to roam around so collecting their droppings is complicated. The exception to this is the horse 

droppings available from stables in urban areas, but this is usually mixed with saw dust and is 

therefore not suitable as larvae fodder because of its high cellulose content. Horse droppings 

are partially used as fertilizer and partially as landfill. The horse droppings produced are 

probably too widely dispersed to be used as larvae fodder.  Horse droppings further have lower 

nutritional value than other farm animal droppings. When combined with something else it is 

possible to use waste of this kind as larvae fodder but the production cannot be exclusively 

based on it. 
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The production of larvae meal may be assumed to be quite competitive with other uses of the 

same waste, as the product is more valuable and more nutritious.  In light of how dispersed the 

waste of cattle, sheep and horses is around the countryside, and in light of how useful this 

waste is where it originates, it cannot be concluded that larvae cultivation can be based on 

waste matter from these animals to any significant degree. 

 

Most pig farms in Iceland are located in the southwest region, on the one hand in 

Kjalarnes/Melasveit, and on the other hand on the Reykjanes peninsula.  There are also substantial 

pig farms located in the South, in the Northeast, and in the West. Other regions of the country 

hardly matter in this regard. It was estimated in the Environice report that about 30,000 tonnes of 

pig waste is produced in the area from Suðurnes to Borgarfjörður, 15,000-20,000 tonnes in the 

Southern region, and less than 10,000 in the North-eastern region. 

 

Several schemes on how to utilize the waste exist. Construction of a gas power plant in Melasveit 

has been planned. These plans are far advanced and a substantial amount of organic waste in the 

area, including pig waste, will be used in that facility if the plans materialise. It is unclear how much 

value such gas production would generate per tonne of pig waste.  

 

There are sizeable chicken farms in Mosfellsbær municipality, in the Southern region (Hella), and in 

the North-eastern region. After interviewing some chicken farm operators in the autumn of 2013, 

we concluded that with few exceptions, waste from chicken farms is used as fertilizer. This 

probably applies to all the waste produced in the southern region and in other regions of Iceland 

where agronomy dominates land use. It may be assumed that a portion of the quantity produced in 

the Reykjanes peninsula i.e. from the Suðurnes region to Kjalarnes, is not used. A few years ago, 

inefficient handling of chicken droppings in Mosfellsbær, where it was stacked up in piles, was in 

the news.  

 

Chicken droppings could be used as feed for black soldier larvae if it is available as such. As for pig 

waste, it should also be noted that it is low in dry mass content and low in nutrition, and therefore 

relatively expensive to transport by comparison its nutritional value. 

 

The use of excrements in insect farming is understandably controversial.  The IPIFF’s main 

objective is to persuade the European Union to allow the use of insect products for fish farming, and 

later for chicken and pig farming, as well as farming of comestible insects. In all cases the condition 

is set that only plant produce be used for feed. This policy of the IPIFF is understandable, as it is 

important to begin the process with utterly safe and uncontroversial products. Later, when further 

research has been undertaken, more experience gained from industrialised insect farming, and 

when the legislature is ready, it will be possible to discuss a widening of the framework to allow for 

the use of animal produce for larva feed, as discussed below.  

 

A large scale three-year research and experiment project was concluded by a meeting held April 7, 

2017, in Brussels. The project, called PROteINSECT, was financed by the European Union and 
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included two research laboratories in China and two in Africa. Gylfi Ólafsson was present at the 

meeting. Its chief objectives were examining all the significant parameters for farming of the 

common housefly (Musca domestica), which had been cultivated by different methods and fed on 

animal waste. Numerous chemical analyses were undertaken to examine pesticides, dioxins, heavy 

metals, diseases, and more, as well as nutritional value and ways to decrease fat in the larvae meal, 

etc. All the conclusions pointed to the same: That the production was safe and that the larvae were 

nutritious for fish, chicken, laying hens, and piglets.  

 

But the use of waste for fodder is forbidden. No one is advocating for it to be allowed, and much 

research will first have to be undertaken, such as in order to determine the conditions under which 

such production could be permitted. Food integrity would further need to be ensured, so that a 

consumer who goes to the shop to buy insects that he considers edible will get edible insects, and 

not insects reared on animal waste. In our most optimistic predictions this could happen within 10 

years.  

 

On plants 

The other ratio that sets Iceland apart from other countries as regards agriculture, one that is 

worthy of note in this context, is the high proportion of livestock farming to plant farming. In other 

words, Iceland produces proportionally large amounts of meat by comparison to, for example, 

fruits, vegetables and cereals. Agronomy produces various by-products of differing quality and 

utility: overripe or unripe fruits and vegetables; produce that does not fulfil quality standards; grain 

husk and bran; marc from the pressing of crops for juice and oil; offcuts from production of French 

fries; and the list goes on. Most of these by-products can be used as fodder for farm animals, 

ruminants as well as pigs and chicken. Much of this information is well presented in Tristram 

Stuart’s Ted-lecture  

 

On fish meal 

Salmonidae require animal protein to grow and flourish. It is therefore impossible to sustain them 

solely with plant produce. This makes the cost of farming salmon considerably higher than it would 

otherwise be. Fish meal is mostly used to provide the animal protein, having the additional benefit 

of being rich in omega fatty acids. Fish farming enterprises have spent considerable resources 

trying to reduce the proportion of fish meal in the fodder. This has been attempted by means of 

improved fodder recipes, selective breeding, etc. The current proportion of fish meal and fish oil is 

now down to about 50%, and will probably continue to decrease. 

 

Fish meal is produced from various by-products from fish processing, such as offcuts and bones, but 

also directly from fish that is less suited for human consumption, such as pelagic fish. Many 

countries have tried reducing industrial fishing for fish meal production, as using fish directly for 

human consumption is a more economic use of the resource. 

 

This manifested itself in Iceland when mackerel started making its way into Icelandic waters. 
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Iceland at first became a champion of fishing mackerel for meal production, but today, with better 

technology and experience, mackerel is almost exclusively caught for human consumption. 

 

Fish farms need some fish meal, but it can largely be substituted by insect meal. Enough omega fatty 

acid content must be guaranteed in the fodder, but these are not naturally present in insect meal 

except when the insects have been reared on fish products.  Fish meal is also used in various other 

fodder for sea and land animals. Fish farming uses more than half of all the world’s fish meal.  

 

Sector Use 

Fish farming 56% 

Pig farming 20% 

Poultry farming 12% 

Ruminant farming <1% 

Other 12% 

Distribution of world fish meal use in 2010. 

 

The price of fishmeal will increase in the future. This, at least, is the opinion of the Food and 

Agriculture Organization of the United Nations. There are several reasons for this, and the increase 

will lead to several changes in production and usage. The increase in demand is likely to improve 

utilisation of fish waste, but unfortunately also to increase the demand for overexploited pelagic 

fish stocks around the world. Plankton will probably be exploited to a greater extent than now. 
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The increased demand may be assumed to lead to reduced use in cases where the specific qualities 

of fish meal are not needed. Fish meal might evolve into a speciality product to be used where its 

specific qualities are required. Breeding will continue to reduce the importance of fish meal. Fish 

species, and other animal species generally, will have to be selected for farming in light of this 

reality, if they are to remain competitive in the marketplace. An informative report of the UN Food 

and Agriculture Organization discusses this further.  It is noteworthy that fish farming increased by 

62% from 2000 to 2008, while the supply of fish meal decreased by 12%. It may be expected that 

this development will continue. This could negatively affect farming of predatory fish species such 
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as salmon and trout, except when other factors weigh heavier, such as rate of growth or increase in 

production.  

 

 
 

The challenges posed to salmon farming therefore still remain partially unsolved. The price of fish 

meal will increase and reducing the proportion of fish meal in fodder recipes and ensuring that the 

increase in value outweighs the higher fodder costs will remain a lasting challenge. The solution 

will probably be of many components, and it is possible that insects will at least partially be used. 

 

Fish meal is currently produced in large fish meal factories in Iceland.  The factories use fossil fuel 

to heat a cooker that separates the fish solids from the oil. The energy need is significant and until 

now it has been impossible to use electricity for this process, as the energy need fluctuates greatly. 

Fluctuating energy demand disqualifies the industry from power purchases at heavy industry rates. 

It is unnecessary to emphasize the negative effects on the environment such a discount system 

causes, as a result of its inability to balance out the electricity demand of smaller consumers and to 

grant discounts on the basis of overall usage. The blame could also be laid on the fish meal 

producers, who elect to burn oil rather than using electricity, in order to save a few ISK.  

 

The quantity of fish waste generated in Iceland amounts to 100,000 tonnes annually. A portion of 

this quantity is not used to produce fish meal.  The reasons for this are manifold, but in particular 

that the material quickly decomposes, for reasons including digestive enzymes in the fish itself. 

Transportation therefore needs to be frequent and rapid; it is expensive because of the high water 

content, and the waste smells uncomfortably. As prices of fish meal increase, so does the incentive 

to fully exploit fish waste.  

 

It is worth noting that the current price for fish meal is around 100-200 ISK per kg. It is a dry 

commodity; when hydrated, fish meal is about four or five times heavier. In order to sustain enough 
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cash flow, a considerable quantity therefore needs to be produced every day.  

Icelandic insects 

It is in and of itself no surprise that in northern regions, insects are practically not used or 

consumed at all. Insects are of small size; they remain inactive for the better part of the year, and at 

other times they are few and can only be collected by uneconomical means, that is, manually. From 

the point of view of agricultural nations, insects are chiefly seen as pests that spoil the meal. 

 

It would be possible to utilise Icelandic insects in various ways. Ambitious ideas for the utilisation 

of midges at Mývatn have been put forth, but their implementation remains problematic. Their 

seasonal fluctuation is for example substantial, interference with a fragile ecosystem may involve 

significant risks, etc.  

 

Invertebrates are both fished (shrimp) and farmed (mussels), so it is possible to envisage various 

other uses for invertebrates such as plankton (e.g. in Ísafjarðardjúp in the Westfjords) and 

amphipods.  

 

Finding insects that could feed on wrack or some other untapped resource, that can be farmed or 

gathered in large quantities, could for example be economically interesting. Springtails and other 

wrack insects can probably not be farmed on a large scale.  

 

The best option would be maggot flies of various species. They can grow at relatively low 

temperatures, and their growth rate can probably be increased with temperature. Where heating 

costs are an issue they may be farmed in large storehouses with little heating, although, in the large 

picture, heating costs are rarely a decisive factor. The common housefly (Musca domestica) has 

been laboriously researched abroad and was for a long time considered the best choice for fodder 

production. It was however replaced by the Black Soldier Fly (Hermetia illucens) by reason of its 

faster growth and some qualities of the adult fly, which, for example, does not feed. The mealworm 

(Tenebrio molitor) has now taken the Black Soldier Fly’s place as the ideal candidate, as neither the 

larva nor the adult is able to fly. This facilitates automatic surveillance.   

 

Insects are currently being utilised in Iceland. The two main uses are, on the one hand, flies that 

fertilize plants in greenhouses, which are regularly imported, and, on the other, bee farms, of which 

there are currently about one hundred in Iceland.  Maggots are also used for compost and for 

angling. 

 

The Insect Association of Iceland 

It was, among other considerations, with this current utilisation in mind that we took the initiative 

to found the Insect Association of Iceland 19 October, 2014. A first general meeting was held, and 

articles of association, which were purposely designed to be simple, were passed. The articles 

included the provision that the association would not handle any assets. This made it unnecessary 

to apply for a I.D. number and a bank account, freeing the Association from any concomitant 
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inconveniences. Considering the circumstances, the first general meeting was well attended.  

 

A board of three under the chairmanship of Gylfi Ólafsson tried its best to implement various good 

ideas. We wrote an Opinion on waste disposal policy, but the Association´s vitality slowly dwindled, 

until it was formally dissolved in 2016.  

Crickets, protein, and the future of our nourishment 

The Icelandic company JungleBar is preparing a substantial marketing effort with a protein bar of 

the same name. With an outstanding design and marketing effort they have been able to sell the 

bars, which are produced in the United States from American cricket meal, in considerable 

quantities. Although the product is marketed as a part of an environmentally friendly food 

production revolution, this is far from being the case.  

 

Farming insects for human consumption is unlikely to decrease significantly the ecological footprint 

involved in food production. Apart from the short-term obstacle that insects are not allowed for 

human consumption within the European Union today, there are four reasons for this.  

 

1. The environmental effects are not as positive as they may seem 

The efficient fodder use of insects is a main advantage of insect farming. Many studies have been 

cited to demonstrate that insects are more economically efficient than other farm animals. The FAO 

report enumerated many studies that substantiate this. The economic use of fodder is partially due 

to the fact that the entire insect can be used, while the intestines, skin and bones of larger animals 

are not edible. Another factor is how short-lived insects are, and being cold-blooded, little energy 

must be devoted to the building up and maintenance of their bodies.  

 

To yield one kilogramme of meat, conventional farming requires the following amount of fodder: 

2.5 kg for chicken, 5 kg for pork and 10 kg for beef.  Crickets however only require 1.7 kg. When 

these numbers are adjusted to take into account the inedible part of the animal, the difference 

increases (refer to Sources in the FAO report, page 60).   
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From the FAO report. 

 

This information has often been noted in various promotional material, as for example for 

JungleBar, whose promoters could however have been yet prouder in their following drawing, 

which is based on the total weight of the animal, including the inedible portion. The bull’s fodder 

pile could therefore have been drawn considerably larger than shown in Rán’s drawing.  
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From JungleBar presentation material. Figure: Rán Flygenring.  

 

More recent studies seem to show that the fodder efficiency may have been considerably overrated. 

An article in PLOS one states, for example, that by comparison to industrially farmed chicken, 

cricket farming is only slightly more economic in protein production as regards fodder utilization 

(i.e. on the protein conversion efficiency scale). In the present context, this is a key parameter for 

analysis of the ecological footprint of food production in comparison to cereals. Most of the crickets 

that were fed raw household waste and straw died before reaching the ideal slaughter size. 

 

Iceland has plenty of water. Presentation material showing that it takes eight thousand litres to 

produce one kilogramme of beef but only one thousandth thereof to produce a kilogramme of 

crickets, is of little significance.  
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From JungleBar presentation material. Figure: Rán Flygenring.  

 

2. What the insects eat matters 

Bearing in mind that crickets cannot use fodder more efficiently than chicken (which also taste 

better), the answer must be to use crickets to eat the fodder that cannot be used to feed chicken or 

other animals.  

 

“Our study demonstrates that the sustainability gains associated with cultivating crickets as an 

alternative source of protein will depend, in large part, on what the crickets are fed and which 

systems of livestock production they are compared to,” Dr Mark Lundy, the author of the study 

cited above, stated in an interview available on entomologytoday.org.   

 

“Insect cultivation is more likely to contribute to human nutrition at a scale of economic and 

ecological significance if it does not rely on a diet that competes with conventional livestock. For 

this to become a reality more innovation and more research is needed in this field”, Dr Lundy 

added.  

 

As we move forward, the key will be to develop economic procedures to farm large quantities of 

insects on fodder that would otherwise have been wasted. It matters what the insects eat. 

 

3. Great quantities are needed 

I really like JungleBar. We have tried insects in a food stand in the Netherlands, wasps and 

silkworms from Belgium, and meal worms from Germany. What they all have in common is that 

they are meant as a snack or spice for other food. The JungleBar packages does not indicate how 

much cricket meal is in the bar. It is listed as the third ingredient in the package, which weighs a 

total of 50 grams. This all supports the conclusion that there is still a long time until insects can 
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form the basis of human nutrition to the extent of having significant beneficial effect for the 

environment. Within the next 20 years, the standard parents of three will not be purchasing 

precooked insect buns to feed their children on an ordinary weekday evening. Until that happens, 

insect consumption will not have any beneficial effect for the environment to speak of. 

 

It is a fallacy to assert that small scale producers are more environmentally friendly than large scale 

producers. It is certainly detrimental when biodiversity is sacrificed for production in order to 

benefit from the economy of scale, but the fact is that industrialised agriculture and industrial 

production is more environmentally friendly than manual labour. Costs of transportation are lower, 

machinery is used more efficiently, etc.  

 

4. Humans are not about to switch to insect-based diet. 

When discussing human insect consumption, it is often placed in context of population increase and 

the problem of producing enough protein for all. “We will have problems producing enough 

protein” a Danish farmer said in an interview with the Danish national television, which RÚV took 

up in a news article in 2016. This opinion is widely accepted.  

 

Similar stories have often been broadcast in the media; ever more frequently in the past decade.  

Refer to, for example, e.g. the Economist and NPR.  As the figures reproduced here show, the IPIFF 

organisation uses this argument in its advocacy of the need for insects. The first figure shows the 

population increase and the environmental effects of meat production. The second figure shows the 

need for more high-grade protein.  
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This presentation is, however, faulty in several respects. It does not describe the problem 

accurately, and its solution is not insects.  

 

The problem is poor people who are aspiring to a middle-class standard of living. Poor people are 

struggling to reach prosperity. The largest groups are in Asia, especially China and India, but also in 

Africa and elsewhere. When a middle class has been formed and is growing, people who have 

subsisted on cereals can at long last enjoy the luxury of meat. Nutritional value is not the only 

attraction; eating meat is also a positive status symbol. When people have achieved prosperity, they 

can finally permit themselves a luxury that was only occasionally available earlier.  

 

The science of nutrition indicates that meat is not necessary, let alone in large quantities. Varied 

food however is, and the poor do not have access to varied food.  

 

For the foreseeable future the problem, in Iceland or elsewhere, is not the lack of agricultural land 

to produce food. The problem is that we are producing the wrong food. We are producing fodder for 

livestock, but we can grow food that we can eat directly. 
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Ræktunarmögueikar: Cultivation possibilities 

Þúsund ha:  Hectares, thousands 

Núverandi:  At present 

Möguleg:   Possible 

Kornrækt:  Cereal production 

Grænfóður:  Green fodder 

Tún:   Hayfields 

The University of Iceland, Faculty of Social Sciences 

Source: Þórólfur Halldórsson et al., 2010 

 

 

But a large middle class is on the rise and it is not about to eat insects. The middle class wants 

western-style hamburgers and grilled chicken. People in the western hemisphere do not desire 

insects. Insects are simply not tasty enough. But chiefly, people find them disgusting. This feeling is 

so deeply embedded that it is hard to get rid of. Despite having worked in the insect sector for three 

years and tasted various breeds and kinds of insect, one still hesitates when insects are offered, 

except when one does not notice eating them, and that only happens when their quantity is to small 

to affect the taste, the nutritional value of the food, or the environment.  

 

An Aftonbladet columnist phrased it  well in an article under the headline “The hatred of beans will 

make us eat insects”:  
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I don’t understand it. Do we hate beans so much that we would rather eat insects? The interest in fried 

insects has recently been on the rise. Its advocates say that farming insects is much more 

environmentally friendly than farming meat. And it is true; beef and pork are the biggest pollutants. 

But the question is: Why do we have to take this detour? We already have another option: Beans. 

 

Slimy larvae that most people find repulsive are only on the menu because of our reluctance to say 

good-bye to the meat culture. What we have on our plate must have walked on four legs. Otherwise it 

is not “real” food. 

 

The cost of producing a kilogramme of crickets should not be compared to the cost of producing 

one kilogramme of beef, but to the cost of producing one kilogramme of beans. It takes exactly one 

kilogramme of beans to produce one kilogramme of beans. And no detours are needed, for example 

transporting the fodder first to the cricket farm before the product is sent to the consumers.  

 

This more appropriate reference, however, should not deal the final blow to insect farming; if the 

insects are fed with material that would otherwise be wasted, the environmental benefits would 

still be significant.  

 

As pointed out in a very well written article in the Guardian, this is not to say that vegetarianism or 

veganism is a magical solution of some kind. It points out that in many countries, especially those 

lacking access to varied nutrition, animal husbandry can be an economical way of producing 

important nourishment. The Icelandic version of this is probably sheep farming, provided grazing is 

well managed. Commons and highlands are not suited for the production of vegetables, or of other 

food than the one provided by grazing sheep.  

 

Reverting to disgust of insects, the factor that will continue to hamper insect consumption for years 

and decades to come. It is worth mentioning that a few years ago Belgium allowed the selling of 

insects for human consumption. The Belgian authorities overrode the EU legislature and allowed 

sale of a selection of insects subject to various conditions. A few supermarkets that began retail 

sales of insect products have taken them off their shelves because of meagre sales.  

What next? 

The conclusion is that Víur has the hammer, but there is no nail in sight. Continuing expensive 

research is not sensible if the objectives are not clear. Víur is a part of a research project exploring 

the feasibility of using insect meal of the Black Soldier Fly for salmon fodder. In the summer of 2016 

we farmed larvae for salmon fodder in a Danish University. Once the experiment was finished we 

packed up.  

 

Sigga and I are left with unpaid bills and reports to be written so that grants can be paid out. The 

University of Hólar has taken over the fly stock and the company’s farming equipment. The 

University intends to use the insects for tuition under the auspices of the United Nations University 

Fisheries Training Programme. Hopefully someone will ask for breeding individuals from the stock 
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so that a quarantine is not needed if conditions for farming the Black Soldier Fly arise, or if someone 

should want to cultivate insects at home for his chicken.  

 

Gylfi: A side-line on the Austrian School of Economics 

During this whole experience I have often reflected on the theories of the Austrian School of 

Economics, especially one of its key components. This is not the time or place to deal with the 

history or background of the movement; however, its theory developed early in the past century 

and is still popular among a narrow group of right wing economists. The school rejects much of 

the government interference with the economy that is currently in practice, for example issue of 

money under government control through central banks, and the partial determination of 

interest on money through key interest rates. The Austrian School is also opposed to state-owned 

enterprises. The key terms of the Austrian School’s argumentation are information and creative 

destruction. The state can never possess information accurate enough for taking the right 

decisions on interest rates, because as soon as the information arrives it is already obsolete and 

therefore useless as a decision basis. The central banks are therefore always one step behind 

actual reality, and their efforts to project into the future are doomed to fail. 

 

A similar argument is made against the state’s operation of the means of production. The state 

can never know what the consumers want, and since the state is not as likely to go bankrupt as 

private entities and inefficient companies, such operation is likely to continue longer than 

necessary. 

 

The Austrian theory does not consider the market’s information to be perfect, or that any market 

can have perfect information. The fundamental premise is that no one has perfect information. I 

do not know how many cups of coffee I am going to drink, or where I will buy my coffee any day 

in the next year, so neither can the coffeehouse. It is impossible to know how all possible 

customers will behave, or how a business can best be organized in order to respond to their 

needs. The state is therefore no better equipped than private individuals and companies to 

predict the market.  

 

The difference is, on the other hand, that the state cannot declare bankruptcy. Companies try 

thousands of different tactics; they try hundreds of types of mobile phones hoping that their 

phone will become the most popular. The market will then buy what it wants, so producers who 

do not sell well will go bankrupt or quickly try to find a better way to produce a mobile phone.  

No one has information on what the market wants, how things are best managed, or what interest 

rate should apply on money markets. The market’s processes of supply and demand, and the 

creative destruction which occurs when trials are weeded out, will, however, jointly produce the 

best results. 

I have often thought about this while working on our insect project. The options are infinite; 

there are many countries, the source material is varied; the insects are numerous; the technical 
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solutions are endless; the products can be used in various ways, and the development of 

agriculture and environmental factors is uncertain. No one can know whether someone will 

surmount the challenges he faces on his way, or which way is the best one to take. This may be 

discoverable by careful analysis, but even following careful analysis new methods and ideas must 

be tried. It is important, in the course of this process, that the losers do not cause too much 

damage, and that their failure can be a lesson to others.  

 

Although not conforming to other aspects of the Austrian theory, Víur have relied heavily upon 

the support of state entities in order to finance its development efforts. I consider the costs 

involved in the project to be justifiable. We have not been deceitful in our presentation, nor have 

we presented an embellished picture of our future predictions in order to receive grants. The 

funds that supported us have the declared objective of supporting research of whether ideas are 

feasible, knowing full well that many of the supported projects will not yield results 

commensurate with the appealing numbers predicted in their business plans. 

 

It is the aim of this Report to enable those who might wish to pursue a similar route to learn from 

our mistakes, and to do better or act otherwise.  

The hype 

In connection with the closing of the company, Gylfi was interviewed by the podcast The Arctic, on 

the Kjarninn media site. The interview was published under the headline that insects are “hype”. 

Which they are. Many around the world are jumping on the bandwagon. Among our small nation 

some people have seriously considered insect farming, carrying out their projects to different 

extents.  

 

Not long before an announcement of our closure was made public, we noticed that a project 

involving insect farming had been made a part of the Reykjavík Energy Startup programme. We 

contacted the people running the project and offered our help and experience. One meeting later 

the project had been cancelled. This is sad indeed, but better than devoting resources to a plan 

doomed to failure.  

 

In April 2016 an innovation centre in Sweden, Vinnova, provided grants to three projects relating to 

insects. All three of them intended to use meal worms (Tenebrio molitor) to make protein products. 

One of them is called Hakuna Mat, which, apart from the feasibility of the project, is bound to score 

some points for its name.  

 

At Víur we were always rather shy of the media. We got all the media attention we wanted. Articles 

were written and short interviews published in several newspapers nationwide and locally; the 

grants we received, and some hindrances we surmounted were announced in radio broadcasts.  

Many interesting phone calls and discussions with the public followed. Among others Mr Örnólfur 

Thorlacius, former biology teacher at MH and the author of several textbooks, contacted us early in 

the process, declaring his support and saying that he had known of the insect in question for about 
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40 years. Despite this we didn’t particularly seek media attention. There were several reasons for 

this.  Gylfi was at the time making his reputation in the field of health economy and thought that it 

did not suit his new profession to be known in the media for something totally unrelated.  More 

importantly, production and experimentation were always underfunded. The conditions were 

always primitive and work was in the implementation stage for long periods. We had to reinvent 

the wheel almost daily in response to hindrances and questions of the most diverse nature. We 

hoped that in the future insect farming for human consumption will become a reality. It is very 

important that such farming will from the very beginning be carried out in a clean and proper 

manner. The nature of the production makes it impossible to apply the same standards as those 

applicable to surgery. Insects feed on waste and do afford us this option. It was therefore not until 

the very end that we finally allowed cameras into our premises, but then for photographing the 

closure of an innovative company.  

 

The best blogger in the field of industrial farming of the Black Soldier Fly (who, admittedly, are not 

many) is probably Dr Terry Green at DipTerra in the U.S. Dr Green maintains that even in 2016 the 

Black Soldier Fly farming industry still faces lengthy development before being able to fulfil the 

expectations made since the seventies. Today’s technology is not designed with the aim of 

delivering some hundreds of tonnes per day, which is what it takes to affect the fish meal market.  

 

In a blog post in June 2016, Dr Green analysed the published records of companies that claim to 

rear Black Soldier Flies commercially on waste. Using simple calculations, he showed that the 

published records of all the companies, records which were limited in extent, were self-

contradictory in the light of fundamental laws of physics relating to conservation of matter and 

energy. His suspicion, leaving questions of intent or negligence aside, is that the facts are 

misrepresented.  

 

The prevailing secrecy in the sector should, in and of itself, be a matter of concern.  If the annual 

turnover of the companies that form the IPIFF is scrutinized, it may be noted that no company 

publishes precise description of technical solutions or methods of production, or numerical data of 

any value. This may indicate that if the information were handled correctly, it would soon become 

apparent how unrealistic the business model is. 

 

The hype is dangerous. It manifests itself in talk where all speakers unite in praise of the object of 

their discussion, while all avoid mentioning the challenges or faults involved.  Scientists tend to 

conclude scientific papers by noting need for further research in view of endless possibilities, and 

simultaneously to lament that funds are lacking. Innovators want their ideas to sound good, so that 

investors and innovation funds will grant them money and support.  Instead of denouncing evil 

business giants, journalists prefer to write pleasing articles and cute entries on insects and small, 

innovative companies. No one has properly gone bankrupt yet. The tone and the talk is therefore 

set on one course: Insects are the future. It will take some years for the dialogue to gain balance.  

What are the options? 

To be able to enumerate the options, we first need to define the goals. One goal might be nourishing 
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human beings in as healthy and as safe manner as possible without harming nature. Other goals 

may be increasing awareness of insects, farming insects for their nutritional value, or enhancing 

Iceland’s food security. 

 

These goals can be more easily achieved by other means.  

 

The simplest way is to decrease the consumption of meat and animal products on the whole. This 

can be achieved by various means, e.g. by enhancing public consciousness, decreasing public 

funding of animal farming, or by taxing meat.  Mankind can lead a healthy live without animal 

consumption, or, more realistically, by a diet that is richer in plant produce and leaner in animal 

produce. Laws and regulations are unlikely to gain much political support, except to the extent they 

deal with the conditions of the animals, such as pigs in sties. Such interferences increase the costs of 

production, but certainly they decrease the ethical costs. Reducing this kind of farming will free 

many resources that are now used by the producers of, for example, pork and mink furs, resources 

that are classified as waste in common parlance (marc; gardening waste). The sales of cereal and 

other plant material cultivated for fodder would also go down. This could make insect farming more 

profitable.  

 

Concerning other animal husbandry, such as cattle and sheep, it may be conceded that much of the 

land currently so used is unsuitable for other farming. Hay cannot be grown in the highlands of 

Iceland, and much land now used for haymaking is ill suited for production of cereals. This 

observation can be responded to by pointing out that by decrease in grazing and less use of 

hayfields, vegetation will become more dense and robust, forests will grow more rapidly after a 

millennium of overexploitation, and wetlands can be reclaimed by closing drainage canals. This 

would have a positive outcome for Iceland’s carbon neutrality. Little use is now made of much land 

that was previously wetland. This could be reclaimed and emissions thus significantly reduced. 

 

There are exciting opportunities in the utilization of zooplankton (krill). There are plans for 

utilization of krill in Bolungarvík, but it uncertain when they can be put into practice. Zooplankton 

is widely utilized, but it its currently of little value as a product, and the effects of large scale 

utilization of the pillar on which the food chain rests are also unknown. 

 

In the span between scholarship and business, seaweed is often mentioned as the next possible 

major source of food and fodder. This offers many possibilities, globally as well as for Iceland. The 

advantages are many; arable land is not needed, the production is completely revocable, and 

seaweed production has positive environmental effects by creating a more friendly life 

environment for other species. Seaweed production is also advantageous in the context of large 

scale fish farming; fish farms cause eutrophication and an abundance of waste materials such as 

nitrogen, which are utilized by the seaweed. There are currently exciting experiments being 

conducted in the Faroe Islands.  

 

Insect farming is more likely in other parts of the world, particularly in Africa, Asia, and in Europe. 

Iceland is small, but the world is large. It is important to find the resources first; transportation and 
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sale are a lesser problem, especially in the long term.  

 

There is a lot of land in Iceland that is very little used today; land which could be used to produce 

healthy nutrition. The technology is available and is becoming more and more sustainable. 

Enormous potato or rape fields could feed many more mouths, so there is no need to worry about 

lack of food to feed the world. It only needs to be done without affecting climate too severely.  

 

Also, there is much that still needs to be done for improving utilization of various resources. Blood 

plasma of fish is for example currently not utilized.  Although blood plasma of fish contains much 

water it may be possible, according to information from Klofningur at Suðureyri, to use a centrifuge 

to greatly reduce the water content, with little cost, in order to produce a thick, nutritious plasma 

useable for fodder production. 

 

In recent years great improvements have been made in the production of substitution products for 

meat and animal produce. Imitation meats from soy, oats, and other sources, and vegetable milk 

from coconuts, rice, oats, almonds and soy have for a long time been available in supermarkets.  The 

selection is even more varied in special shops.  This development will continue, which is great 

news. Research on meat and milk produced in vitro by single cell organisms is far advanced, which 

may make such production more economical and, above all, less questionable ethically.  

Thank you for your support 

We have enjoyed the support of various public funds. This should be no surprise. The idea is novel 

and interesting, and it has links to the chief keywords of innovation now in vogue, such as 

sustainability, environmental protection, and ingenuity. This has made it possible for us to avoid 

investing much of our personal income, but much time has been devoted to the project. Work 

contribution has been immense, for which Gylfi has received no compensation and Sigga very little.  

 

This project is a good example of where public grants are probably best allocated in the field of 

innovation; it is concerned with certain fundamental work focused on analysing and trying out an 

idea that either could become very profitable and of great consequence or be impossible to carry 

out. In the former case it would generate effects reaching far beyond the particular innovator, since 

he does not only act as a pathfinder, but the effects would also be environmentally positive. 

Economics teach us that private investment would in circumstances of this kind be less than what is 

beneficial for the national economy. Except for the justification that a negative conclusion is also an 

important conclusion, economic theories can be used to justify the importance of public funds to 

support innovators in modest efforts to find a suitable spot for their ideas in the market place.  

 

We had envisaged that the next step in financing the company would be seeking venture capital 

from funds and professional investors, as a great need had developed for connecting the company 

to the industrial environment and accepting and generating the business relationships, consultancy 

and experience necessary for it to thrive. 

 

We would like to thank Jón Guðbjartsson and the staff at Kampi in Bolungarvík, in particular for 
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housing us and supporting us throughout this period. Birgir Örn Smárason, Jón Árnason, Dr. 

Þorleifur Eiríksson, Ryan Ham, Katrín Sveinsdóttir, Ingibjörg Þorleifsdóttir, Æsa Ingólfsdóttir, Búi 

Bjarmar Aðalsteinsson, Stefán Thoroddsen, and Smári Karlsson all worked with us. Some received 

salaries; others did not. We feel very much obliged. 

Epilogue 

It is our pleasant duty to write this summary at this time when the company faces its end. The 

report will be rewritten in English for foreign parties who hopefully may learn something from the 

experience we have acquired throughout the project. We hope that someone will find an 

opportunity for this kind of production here in Iceland in the years to come. In the next five years 

the industry will expand and blossom like flowers in springtime, when insects for fodder 

production and human consumption become legalised. The investment and technological 

advancements that will follow will teach us much, and greatly benefit the earth’s ecosystem as well 

as the economy as a whole. 

 

Icelanders may be proud of having made great strides in the utilisation of secondary products, and 

in maintaining them in the food pyramid. Insects are unnecessary in that kind of environment. 

 

 

 

 

Appendices 

Report by Stefán Gíslason (https://drive.google.com/open?id=0B818EKsI7LNbNXVCeWUxZjllS1k) 
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A few photos 

 
Figure 1: Sigga presenting a scientific poster in Holland 
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Figure 2: The insect association of Iceland

 

Figure 3: Aron in the rearing chamber 
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Figure 4: The first prototype. It was not very successful. 
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Figure 5: Tearing down the chamber 
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Figure 6: Aron weighing and drying 
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Figure 7: Pupae 
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Figure 8: Larvae racks 
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Figure 9: Newly hatched larvae. Egg-laying cardboard to the left. 
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Figure 10: Larva 
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Figure 11: Sigga and Gylfi 
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Figure 12: Ryan counting larvae 
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Figure 13: Rearing box outside Gylfi's home 


