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Foreword 
Developing sustainable global food production and ensuring food se-

curity will require both adaptation of current production systems and 

the innovation of new products and technologies. New crop varieties 

have the potential to simultaneously increase yields and reduce the ad-

verse environmental impacts of the agricultural sector. The utilization 

of New Genomic Techniques (NGT) offers a means to develop crops 

with specific attributes to a comparable low cost. The potential benefits 

of NGT are considerable, yet the future benefits of NGT deployment is 

dependent on several factors, such as the characteristics of the new 

crops developed and consumer attitudes toward them. This report dis-

cusses the potential cost and benefits of regulating NGT crops as if 

NGTs are treated as traditional breeding techniques and not genetically 

modified organisms (GMOs) in the legislation. Two NGT potato varie-

ties are used as a case study to exemplify the societal costs and benefits. 

The study is commissioned by The Royal Swedish Agricultural Acad-

emy (Växtnoden) and funded by a grant from The Swedish Foundation 

for Strategic Environmental Research (Mistra) and The Swedish Foun-

dation for Strategic Research. Valuable comments from Mariette An-

dersson at Swedish University of Agricultural Sciences and Heléne 

Ström at the Swedish Board of Agriculture are gratefully acknowl-

edged. The results and conclusions presented in this report are the sole 

responsibility of the authors.  

Fredrik Wilhelmsson  Staffan Waldo   

Lund University  Swedish University of Agricultural 

Sciences (SLU)   

Lund, October 2023 
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Summary 

Food production is continuously facing the challenge of satisfying an 

increasing demand. The global population is projected to increase by 1.5 

billion by 2050. The population is not only growing larger but also be-

coming wealthier. The latter implies that, on average, people will de-

mand food that requires more resources. Land for agriculture is also be-

coming scarcer, and farming conditions are worsening due to weather 

events. Agriculture is a significant contributor to climate gas emissions, 

water pollution, and deforestation. Therefore, enhancing productivity 

in agriculture is imperative to match supply with demand and minimize 

its environmental footprint. 

Innovations in agriculture and food production in the past century were 

largely successful in securing enough food for an increasing population 

with higher demands in their food choices. Better irrigation, more po-

tent fertilizers, and pesticides were important in making agriculture 

more resilient and increasing harvests. Another key area of innovation 

has been plant breeding. Throughout the 20th century, groundbreaking 

methods for plant breeding emerged, leading to higher yields and in-

creased farm productivity. 

Still, despite key improvements in agriculture, many people suffer from 

malnutrition and hunger. Although innovations alone in agriculture 

and along the food chain are not sufficient to secure food supply, they 

are a prerequisite. Recently, new genome editing techniques (NGTs) 

have emerged, increasing the opportunities for creating plants that in-

crease yields, reduce the use of inputs like pesticides, and make crops 

more nutritious. A very small number of NGT plants have been com-

mercialized outside the EU, but many are being developed across a 

wide variety of plants and for different traits both inside and outside the 

EU. 

NGTs provide the opportunity to breed plants at a comparable low cost 

with valuable traits for both consumers and society. However, the fu-

ture use of NGTs depends on how they are regulated and the attitudes 
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towards NGT food by consumers. Currently, NGTs are regulated as ge-

netically modified organisms (GMOs) in the EU. This regulation effec-

tively places a moratorium on the cultivation of NGTs and therefore 

NGT plants, while the regulation of NGTs in non-EU countries tends to 

be less restrictive. 

Regulating NGT plants as traditional bred plants would facilitate mar-

ket access and increase the prospects of cultivating NGT plants in the 

EU. There have recently been calls for the deregulation of NGTs, and 

the Commission proposed a measure to ease market access for NGTs as 

recently as July 2023. This study aims to illustrate the economic effects 

that result from treating NGTs as traditional breeding techniques and 

not as GMOs in the regulation. The study takes into account benefits 

and costs for consumers, firms, and citizens who are consumers. The 

study relies on a literature survey and a cost-benefit analysis of two dif-

ferent NGT potatoes. 

According to scientific consensus, NGTs are more precise than other 

breeding technologies. The use of NGTs per se does not introduce addi-

tional risks in plant breeding. Treating NGTs as traditional breeding 

technologies would therefore expand the opportunity to create a wider 

variety of traits, all while no additional risks have been identified. The 

cost-benefit analysis for ware potatoes and starch potatoes suggests that 

the gains may, in the long run, amount to EUR 500 million at the EU 

level. 

NGTs can be an important instrument to achieve the goals stated in the 

Farm to Fork Strategy. However, market success and benefits are condi-

tional on consumer acceptance. Consumer studies suggest that consum-

ers are currently hesitant toward NGTs. These studies, however, are 

based on hypothetical scenarios and cover only a small sample of the 

EU population. Revealed and stated preferences may also differ sub-

stantially, as suggested by actual consumer behavior in the US. Con-

sumers also tend to be more positive towards NGT food than GMO 

food, and consumer acceptance may increase over time with more 

knowledge. 
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Treating NGTs as traditional breeding techniques does not require man-

datory labeling of NGT food, unlike if they were treated as GMOs. This 

may impede consumer choice and result in a loss for consumers. How-

ever, it is possible for agents to uphold voluntary labeling, though there 

is a risk that such schemes may become misleading. Regardless of 

whether labeling is mandatory or voluntary, it may still be misleading, 

as it is not always feasible to analytically trace the use of NGTs in food 

and feed. 
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1 Introduction  

Agriculture is the foundation for the global food supply and it faces the 

challenge of satisfying an increasing food demand parallel with a grow-

ing world appetite for biofuels and plant fibers such as cotton. Many 

farmers are simultaneously encountering worsened conditions for agri-

culture due to climate change, land degradation and less available fresh-

water. Recent extreme weather events such as droughts and floods have 

also suppressed supply and been a cause of higher food prices (GRFC, 

2023). Technology improvements in agriculture are therefore crucial to 

lower the environmental impact of food production, increase produc-

tivity, lower food prices, and so prevent and ease disruptions to the food 

supply. 

Global food supply largely managed to keep pace with the growing de-

mand from a larger and wealthier population over the past century, alt-

hough severe poverty and conflicts keep almost 10 % of the global pop-

ulation affected by hunger.1 Food production almost quadrupled and 

one crucial component of yields keeping up with demand was the in-

troduction of new plant varieties obtained through enhanced plant 

breeding techniques. However, the increasing use of agricultural inputs 

such as land, fresh water, pesticides, and fertilizers degraded land and 

water, released large amounts of climate gases, and spared less land for 

natural habitats, thus reducing biodiversity. About half of all habitable 

land is now dedicated to food production and around 70 % of the global 

freshwater withdrawals are used in agriculture (FAO, 2022). It has been 

estimated that hectare yields on existing agricultural lands must in-

crease by about 60 % compared with 2010 to meet the projected growth 

 
1 See FAO, IFAD, UNICEF, WFP and WHO (2022) for the state of global malnutrition and hunger. 
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in demand by 2050.2 Otherwise more land must be used for agriculture, 

increasing the risk of deforestation and reducing the opportunity to use 

land for other purposes. 

Plant breeding and other technological improvements in irrigation and 

tillage are key to achieving a sustainable increase in food production. 

Techniques for genome editing have significantly multiplied just in the 

last two decades, opening up new opportunities for plant breeding. 

Current and further enhancements in genome editing can be a vital tech-

nology leap to feed an increasing population by enabling greater 

productivity and more resilient production. 

The prospect of cultivating NGT plants affects both consumers and pro-

ducers. Although potential regulatory uncertainty persists regarding 

NGTs, NGT plants and food and feed therefrom are currently consid-

ered to fall under the scope of the EU regulation of genetically modified 

organisms (GMOs) implemented in the early 2000s (European Commis-

sion, 2023). The legislation implies a de facto moratorium on the culti-

vation of NGT plants in the EU, as no GMO plants have been authorized 

for cultivation since the legislation was enforced.3 The regulation there-

fore provides a strong disincentive for the use and development of 

NGTs and there is a perception of overregulation and calls to revise the 

legislation by scholars, industry, the agricultural community and public 

authorities, as well as political entities such as the European Commis-

sion and the European Council.4  

In 2019, the Council of the European Union asked the Commission to 

provide a study of NGTs under Union law and propose, if appropriate, 

a legislative framework adapted for NGTs. The request from the Coun-

cil in 2019 stated:  

 
2 See World Resources Institute (2019), where results stem from modelling crop yields, land use and 
demand.  
3 The only cultivated GMO, and the only GMO that is authorized to be cultivated in the EU, is the maize 
MON 810, which was approved in 1998 prior to the current legislative framework. 
4 NGOs and retailers on the other hand tend to support maintaining the status quo (European Commis-
sion, 2023). 
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“The ruling brought legal clarity as to the status of new mutagenesis tech-

niques, but also raised practical questions which have consequences for the na-

tional competent authorities, the Union’s industry, in the plant breeding sector, 

research and beyond. Those questions concern, inter alia, how to ensure com-

pliance with Directive 2001/18/EC when products obtained by means of new 

mutagenesis techniques cannot be distinguished, using current methods, from 

products resulting from natural mutation, and how to ensure, in such a situa-

tion, the equal treatment between imported products and products produced 

within the Union.”5  

Thus, questions remain about how to regulate NGT products in practice, 

as they cannot always be distinguished from products derived from nat-

ural mutations. According to the Council, it therefore remains unclear 

how the current legislation will affect the Union’s industry, plant breed-

ing, and others. 

In 2021 the European Commission published a roadmap for a legal 

framework for NGTs and their use in food and feed. Its aim was to ena-

ble innovation in plant breeding while maintaining a high level of pro-

tection for human and animal health, as well as the environment.6 A de-

regulation of NGTs may in turn help fulfill goals such as providing af-

fordable and nutritious food in a sustainable manner, as set out in the 

“Farm to Fork Strategy” which is an integral part of the European Green 

Deal (European Commission, 2020). The European Commission pro-

vided the study in 2021 (SWD(2021) 92) and as recently as 5 July 2023 

presented a proposal for a legislative framework that, according to the 

Commission, should be adapted to make NGTs subject to the appropri-

ate level of regulatory oversight (European Commission, 2023). If im-

plemented, it will lift the de facto moratorium for many NGT plants by 

treating them as traditional bred plants and not GM plants in the legis-

lation. Before the proposal, or a version of it, becomes law though, it 

must be approved by both the Council and the European Parliament. 

 
5 See https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019D1904&from=EN.  
6 See Legislation for plants produced by certain new genomic techniques (europa.eu). 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019D1904&from=EN
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13119-Legislation-for-plants-produced-by-certain-new-genomic-techniques_en
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The purpose of this study is to assess the potential economic benefits 

and costs if NGTs are regulated as traditional bred plants and not GMO 

plants in the EU. The study therefore illuminates the economic impact 

of deregulating NGT plants and food therefrom in the EU. The study 

assesses the economic impact on innovation, production, and consum-

ers. The study also addresses issues such as food security and environ-

mental concerns. Finally, we provide a case study with a cost-benefit 

analysis of a legislative change that would treat two NGT potatoes dif-

ferently if they were to fall under the legislation of plants from tradi-

tional breeding technologies. 

The study is restricted to plants for food production and hence does not 

consider the use of NGTs for other purposes, such as fiber production, 

the breeding of micro-organisms, animal breeding or gene therapy in 

humans. Besides a cost-benefit analysis for two NGT potatoes, the study 

utilizes a literature review as its primary methodology.  

We begin by giving a background to various breeding technologies and 

how NGTs relate to them. Then, we address NGT plants that are com-

mercialized and in development and their traits. Next, we describe the 

current EU legislative framework that regulates NGTs as GMOs, fol-

lowed by a costs and benefits analysis of treating NGT plants as conven-

tional plants. Thereafter we discuss the findings of the case studies. The 

paper ends with a concluding discussion. 

1.1 NGTs, GMOs and traditional breeding techniques 

Humans have practiced plant breeding since the beginning of agricul-

ture about 10,000 years ago (von Bothmer et al., 2015). The first tradi-

tional breeding techniques involved domestication of wild plants. Mass 

selection was practiced, where seeds from selected plants were mixed 

and stocked and then sown. Later, around 1900, seeds from individual 

plants were collected and sown in what is known as pure-line selection. 

The selection process tends to create genetic erosion, i.e. when the gene 

pool diminishes, and this bottleneck for plant breeding leads to various 

techniques to induce mutations and artificially increase genetic varia-

tion (Sikora et al., 2011). Induced mutations with the help of irradiation 
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to create mutants with desirable traits were introduced in the 1920s (von 

Bothmer et al., 2015). This method was complemented by chemical mu-

tagens in the 1940s that were easier to work with and less destructive on 

the genome, i.e. all the genetic information of organisms, than irradia-

tion (Sikora et al., 2011). 

In the 1980s genetic engineering was applied in plant breeding (von 

Bothmer et al., 2015). It transformed plant breeding, as it made it possi-

ble to transfer genes between organisms, creating what has become 

known as GMOs. The genetic modification of marketed GM plants is 

transgenic, i.e. a gene transfer between not sexually compatible species, 

in contrast to cisgenic or intragenic, where genes are transferred within 

species. The technique involves identifying the genetic information that 

gives the organism its desirable traits. After identifying the genetic in-

formation, the process of generating GM plants involves the steps of iso-

lating the genetic trait of interest, inserting the trait into a genome of 

another species and, finally, growing the GM plant and determining 

whether it can replicate. In 1994, the FLAVR-SAVR tomato was the first 

GM plant to be brought to market. 

The latest and third phase of plant breeding, according to von Bothmer 

et al. (2015), is referred to genome editing and has evolved during the 

21st century. The technology is based on the progress of mapping and 

understanding the genome. Improved computational power has accel-

erated the identification of genes underlying important agronomic traits 

relevant to food production and quality (Ricroch, 2020). With various 

tools (techniques) such as the so-called gene scissor CRISP/CAS9, genes 

can be moved between organisms or genetic alteration can be made 

within the same individual. NGTs in our study are defined based on the 

European Commission’s impact assessment that states that NGTs are 

“techniques that are capable of altering the genetic material of an organ-

ism and that have emerged or have been developed since 2001,…”7, that 

is, they are a genome editing technique as defined above. The definition 

 
7 See page 2 European Commission (2021). 
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draws a dividing line between GMOs and NGTs according to when the 

technology was developed. 

Just as traditional breeding methods consist of many different diverse 

techniques, so do NGTs. One common denominator though is that they 

are target-specific, as they can create specific mutations and edits at cho-

sen sequences in the genome (JRC,2021). The outcomes of using NGTs 

are therefore considered to be more predictable than other breeding 

techniques, although unwanted additional mutations, off-targets ef-

fects, are still possible.8 NGTs per se have also been concluded not to 

carry new risks compared to plants obtained from conventional breed-

ing techniques.9 Like GMOs, NGTs can be transgenic, but those NGTs 

are treated as GMOs in the effort to update the legislation. Thus, some 

NGTs are defined as GMOs while others are not. In summary, NGTs are 

new mutagenesis techniques that have wide potential to change the ge-

nome, with an outcome that is considered more precise and predictable 

compared to other breeding techniques. 

1.2 NGT plants commercialized and in pre-commercial 

stage 

NGT plants are being developed by both private and public/academic 

entities. According to the European Commission (2021), public/aca-

demic entities tend to dominate research and development to a greater 

extent, while private firms dominate commercial and pre-commercial 

applications. There are at least two marketed NGT plants in at least one 

country globally, a soybean variety with a healthier fatty acid profile 

and a tomato fortified with an acid commonly sold as a dietary supple-

ment (European Commission, 2021). Although only a few NGT plants 

are commercialized, many are in a pre-commercial stage. The lack of 

approval and commercialization partly reflects the fact that techniques 

such as CISPR/Cas9 have only been in use for a short period of time. 

The network of European Sustainable Agriculture Through Genome 

Editing (EU-SAGE) provides an online database of NGT plants de-

scribed in peer-reviewed scientific publications. In total, 719 NGT plants 

 
8 See for instance JRC (2021) and Sprink et al. (2022). 
9 See for instance EFSA (2022), EASAC (2020) and the Royal Society (2021).  
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were published and included in the database as per October 8, 2023. 

They involved 67 different plants and were categorized under eight dif-

ferent traits (see Table 1). Research institutes in 55 countries worldwide 

were associated with the development of the NGT plants.10 Chinese re-

search institutes were involved in the developing more than half of the 

NGT plants. Almost 13 % of the plants (93 NGT plants) were developed 

by researchers affiliated with institutes in EU countries. Most of them 

were developed by researchers located in France and Germany, 31 and 

24 respectively, while the other 38 NGT plants are spread across 11 other 

EU countries.11 CRISPR/Cas9 is by far the predominant technique used 

in both the EU and other parts of the world. As much as 94 % of NGT 

plants are developed by CRISPR/Cas9 in the EU, while the correspond-

ing figure at the global level is as high as 90 %.  

Most NGT plants are developed for the use of food or feed, but some 

have also been developed to produce wood, tobacco, and textiles. Table 

1 shows the distribution of NGT plants for food production according 

to traits and plants in the database constructed by EU-SAGE. 

The three most common traits in the EU (and worldwide), constituting 

more than three quarters of the traits, are stress tolerance, food/feed 

quality and plant yield and growth. Stress tolerance includes both abi-

otic stresses such as high salinity, drought and heat, and biotic stresses 

encompassing plants’ exposure to bacteria, fungi, and parasites. Stress 

tolerance thus encompasses yield growth. Food/feed quality includes, 

among other things, health improving traits such as the removal of al-

lergens. Almost 20 % of the traits are for industrial utilization. Finally, 

the traits of herbicide tolerance, which is a major trait in cultivated GMO 

plants, and increased storage performance of plants are found in about 

10 % of the NGT plants.12 

 
10 The database is found at https://www.eu-sage.eu/ .  
11 Italy (12), Belgium (10), Netherlands (8), Spain (7), Czech Republic (6), Sweden (5), Hungary (4), 
Poland (2), Denmark (2), Portugal (1) and Greece (1).  
12 In 2019, 43 % of all biotech crops cultivated on 81.5 million hectares had the single trait herbicide 
tolerant, while 45 % were grown with stacked traits which often included herbicide tolerance (ISAAA, 
2019). 

https://www.eu-sage.eu/
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Table 1: Distribution of NGT plants developed for potential use for 
food production according to traits and plants 

Developed in EU World 

Traits related to: Stress tolerance (30) 

Food/feed quality (26) 

Plant yield and growth 
(20) 

Industrial utilization (11) 

Herbicide tolerance (3) 

Storage performance (3) 

Food/feed quality (209) 

Stress tolerance (197) 

Plant yield and growth 
(173) 

Industrial utilization (87) 

Herbicide tolerance (56) 

Storage performance 
(17) 

Plants (top 7 among edi-
ble plants) 

Tomato (25) 

Rice (13) 

Potato (10) 

Barley (9) 

Maize (7) 

Canola (6) 

Wheat (5) 

Rice (258) 

Tomato (110) 

Maize (54) 

Soybean (46) 

Wheat (44) 

Canola (35) 

Potato (32) 

Notes: Downloaded from the database at European Sustainable Agriculture Through 
Genome Editing (EU-SAGE). Stress tolerance includes both biotic and abiotic stress, 
and the trait color/flavour is included in food/feed quality. 

Rice is by far the most common plant to have generated NGT events 

globally which, according to Ricroch (2020), can be explained by the ma-

jor investments in biotechnology made by China. The main agricultural 

crops wheat, potato, barley, and maize constitute a little over 30 % of 

NGT plants developed in the EU. Many NGT variants associated with 

research institutes in the EU are hence found in crops cultivated on a 

large share of EU farmland. Compared to the commercialized GMO 

plants (mainly soybean, maize, canola, and cotton), NGT plants include 

crops such as wheat, barley, and potato that are important for agricul-

ture in the EU.  

As well as a comparably small proportion of NGT plants being linked 

to EU research institutes, only a few field trials of NGT plants have been 

initiated in recent years in the EU. Field trials are a prerequisite for the 
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commercialization of plants and only 40 field trials were conducted or 

in progress between January 2015 and June 2020 using transgenesis 

and/or NGT plants in the EU, compared to at least 50 annually between 

2002 and 2015 (Ricroch, 2020). Field trials were only conducted in seven 

countries, and more than half were in two countries: Spain and Sweden 

(Ricroch, 2020).13 Field trials of GM plants are regulated, and individuals 

must apply for a permit to conduct them. One reason for both the low 

frequency in the EU and the discrepancy across individual member 

states is that, under EU Directive 2015/412 amending Directive 

200/18/EC, they can restrict and prohibit GMO field trials in their terri-

tory. 

  

 
13 Rochrich (2020) includes the UK as a member state, which we ignore.  
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2 The regulation of NGT plants and 
food, and its enforcement 

 In this section we discuss the task of developing a process-based regu-

latory framework that covers NGT plants. This is indeed difficult, as 

technological developments within the field are moving very fast. A 

process-based regulatory framework therefore makes it difficult to har-

monize legislation across countries and trading blocs, and to keep it up-

dated to cover additional NGTs.14 We also provide a short overview of 

how the legislation is enforced in the EU, which reflects the ambiguities 

that persist. Finally, the section presents the extent to which EU regula-

tion harmonizes with the regulation of NGTs in other countries. 

2.1 The legislative package that covers NGT plants and 

NGT products, and its rationale 

NGTs are treated as GMOs in the EU legislation (European Commis-

sion, 2021). Directive 2001/18/EC, which came into force in 2002, regu-

lates the deliberate release of GMOs into the environment. According to 

the Directive, GMO plants must pass a stringent and extensive assess-

ment of their impact on safety for the general population and the envi-

ronment. The precautionary principle is invoked in the legislation, 

which according to the Commission: 

“[…] may be invoked when a phenomenon, product or process may have a dan-

gerous effect, identified by a scientific and objective evaluation, if this evalua-

tion does not allow the risk to be determined with sufficient certainty”.15  

 
14 See Sprink et al. (2022) for the challenges of regulating NGTs. 
15 See The precautionary principle | European Union regulations | European Encyclopedia of law (lawle-
gal.eu). 

https://europeanlaw.lawlegal.eu/the-precautionary-principle/
https://europeanlaw.lawlegal.eu/the-precautionary-principle/
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The EU regulation goes beyond the cultivation of GMO plants and there 

are three other main pieces of legislation that also regulate the use of 

GMOs for food and feed, namely: 

• Regulation (EC) No 1829/2003 on genetically modified food 

and feed;  

• Regulation (EC) No 1830/2003 concerning the traceability and 

labelling of GMOs and the traceability of food and feed from 

GMOs; and 

• Regulation (EC) No 1946/2003 on transboundary movements 

of GMOs, 

Which covers the import of GM plants and the use of GM plants for food 

and feed. Regulation (EC) No 1946/2003 does, however, have no effect 

as it only considers the non-existent exports of GMOs from the EU. 

Where ingredients in pre-packaged food/feed contain GMOs, the prod-

uct must be labelled “Contains GMOs”, and if non-pre-packaged prod-

ucts contain GMOs, this must be displayed on the product or in the con-

nection with it. Mandatory traceability of GMOs makes labelling possi-

ble and facilitates monitoring and withdrawal of products from the mar-

ket if necessary.16 Products are, however, excluded from mandatory la-

belling if an ingredient contains less than 0.9 % GMO and if this pres-

ence is accidental or technically unavoidable. 

As the legislation does not draw any distinction between whether the 

food and feed from GMOs is domestically produced or imported, the 

legislation affects producers in third countries that may consider export-

ing GMOs or food and feed therefrom to the EU. The legislation thus 

has a broad and deep impact on the market and concerns plant breeders, 

farmers, industry in the EU and abroad, as well as retailers and consum-

ers in the EU. The economic impact of the legislation will grow as the 

technology evolves and as more GMOs are placed on the market world-

wide and in the EU.  

 
16 European Commission (2013) outlines the Commission’s motivation for labelling and traceability.  
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The major question prior to the Court of Justice’s judgment in 2018 was 

whether NGTs should be legally considered as GMOs and regulated as 

such. Traditional breeding methods that invoke mutations through ir-

radiation or chemicals and also genetically modify the plants are con-

sidered GMOs in the legislation (European Commission, 2021), but they 

are exempted in the regulation. This legislative exception assumes that, 

GMOs aside, traditional plant breeding has been conventionally used in 

numerous applications and has a long safety record. In contrast to 

GMOs and NGTs, traditional plant breeding techniques have, in other 

words, been considered “safe enough” not to invoke the precautionary 

principle due to their long history on the market that stretches back 

more than 70 years. This notion thus differs from statements by the sci-

entific community that NGTs in themselves are not riskier than other 

breeding technologies and that the trait and/or product, i.e. the genetic 

change, should be regulated rather than the technology.17 

2.2 Enforcement of the EU regulation 

Enforcement uncertainties in the ruling by the Court of Justice in 2018 

occur as the object is to regulate the outcome of the technology, i.e. in 

this case the plants and products thereof, by basing the regulatory 

framework on the underlying technology (plant breeding) and not the 

products per se. While GMOs can be detected analytically, NGT prod-

ucts may not be distinguishable from those resulting from products de-

rived from natural mutations or other plant breeding techniques.18 It is 

unlikely that any unauthorized NGT food and feed entering the EU 

market will be detected (European Commission, 2021). Further, even if 

the DNA alteration is detected, it would not be possible to conclude that 

it was created by NGTs (JRC, 2017). There is hence no current detection 

technology available for unambiguously tracing a DNA alteration to the 

new genome editing techniques. Moreover, it is acknowledged that the 

lack of reliable detection will impede the authorization of some NGTs. 

The mandated traceability and labelling will only be feasible for NGT 

products that have a known DNA alteration and that are unique. Many 

 
17 See for instance EASAC (2020) and the Royal Society (2021). 
18 GMOs can be traced by so-called polymerase chain reaction-based screening methods (European 
Commission, 2021). 
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NGT products may not be permissible on the EU market as it is not pos-

sible for existing technology to trace them. Further, the regulatory un-

certainty is expected to increase as innovation in the biotechnology sec-

tor progresses (European Commission, 2021). 

The difficulty of monitoring NGT products reflects the diverse enforce-

ment strategies of the legislation among EU members. Most member 

states have not adapted their GMO enforcement system to cover NGT 

products. The main argument for not doing so is the absence of reliable 

detection methods. Other EU members are waiting for a harmonized 

approach (European Commission, 2021). EU members that have 

adapted the enforcement system report difficulties with its implemen-

tation in practice (European Commission, 2021). The enforcement of the 

GMO legislation therefore applies mainly to issues associated with the 

cultivation of NGT plants and not market access for NGT products. 

2.3 Regulation of NGTs in non-EU countries 

A disparity in regulation among jurisdictions impedes trade by creating 

technical barriers to trade or even an import ban on the product. The 

enforcement of a mandatory labelling scheme for transgenic plants at 

the federal level in the USA was, for instance, motivated by a harmoni-

zation effort to prevent individual states applying their own labelling 

legislation and so creating trade barriers in the US market (USDA, 2018). 

Harmonization hence lowers trade costs and promotes international 

trade, lowering prices to consumers and enhancing firms’ ability to 

compete in export markets. Thus, just as the EU regulation of NGTs mat-

ters for non-EU countries, the regulation of NGTs in non-EU countries 

is significant for the EU. 

The European Commission (2021) provides an outlook for non-EU reg-

ulations of NGTs in 31 countries. The survey includes major agricultural 

producers and trading partners of the EU, such as the United States, the 

United Kingdom, China, India, Canada, Argentina and Brazil.19 If their 

 
19 The sample includes Argentina, Brazil, Canada, Chile, China, Colombia, Egypt, Guatemala, Hondu-
ras, India, Israel, Japan, Kenya, Mexico, New Zealand, Nigeria, Norway, Paraguay, Philippines, Rus-
sian Federation, South Africa, Switzerland, Turkey, Uganda, Ukraine, United Kingdom, United States, 
Uruguay, and Vietnam.  
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legislation harmonizes with EU legislation and if there are common 

standards for labelling and traceability of NGT products in the food and 

feed chain, it will facilitate international trade in food and agriculture 

products. A third of the countries in the review have adapted their GMO 

legal framework to cover NGT plants and/or NGT products. However, 

the adaption often includes exemptions which may be based on prod-

ucts, processes, or both. Of the other two thirds of the reviewed coun-

tries, half are debating whether to adapt their legislation specifically to 

NGTs. NGT regulation hence differs significantly across major trading 

partners and is in some cases up for debate and alteration just like in the 

EU. The current EU legislation on GMO products that also applies to 

NGT products remains strict from an international perspective, hamper-

ing trade in food and feed between the EU and other parts of the world. 
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3 Costs and benefits if NGTs are 
treated as traditional bred plants 

In this section we identify and discuss possible benefits and costs for 

producers, consumers, and society if NGTs were to be treated as tradi-

tional breeding technologies (and not GMOs). The scope of the cultiva-

tion of NGTs and the welfare implication it will bring depends on the 

costs NGTs incur for plant breeding, cultivation and industry as well as 

the extent to which consumers are willing to buy NGT products. Low-

ering regulatory barriers for NGTs will affect not only consumers and 

producers, by increasing the prospect of developing, cultivating, and 

selling NGT products, but also society, depending on the impact on the 

environment and food security. The effects may be positive or negative, 

i.e. inflict benefits or costs, and differ across individuals and so have a 

distributional effect. 

3.1 Potential public benefits and costs from cultivating 

NGT plants  

As mentioned, no identified public costs or risks from NGTs per se have 

been identified, compared to traditional breeding techniques. Only pub-

lic benefits are hence identified if NGTs are regulated as traditional 

breeding techniques and if the plant traits that come with NGTs are 

properly regulated. NGTs therefore increase the opportunity to provide 

plants with environmental benefits, make food more nutritious and en-

sure a secure food supply while not posing any additional risks to either 

human health or environment. 

NGTs are, as mentioned, applied to many crops, including major arable 

crops such as wheat, potatoes and rice, which amplifies the potential for 

NGTs. The rich variety of traits and crops largely corresponds to the 

challenges agriculture faces in satisfying the future demand for food in 
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the EU and globally, as well as the challenges of reducing negative en-

vironmental impacts from intensive farming. NGT plants therefore have 

a potential to help fulfill intermediate goals stated within the Farm to 

Fork Strategy (European Commission, 2020) such as that the food sys-

tem should: 

• have a neutral or positive environmental impact 

• help to mitigate climate change 

• reverse the loss of biodiversity.    

The benefit of improving agriculture technology is stressed, as agricul-

ture is one of the main sources of climate gas emissions, with annual 

emissions of 7.2 billion tonnes at the farm in 2019 (UN, 2021). Higher 

yields allow less land to be dedicated to agriculture, thus reducing de-

forestation and leaving more land available for climate mitigation ef-

forts such as afforestation. Literature also supports the notion that pol-

icy efforts to increase land productivity may significantly decrease 

GHG.20 In 2019, it was estimated that land use change attributed to farm-

ing contributed as much as 3.5 billion tonnes of GHG emissions, corre-

sponding to 6.5 % of all global GHG emissions (Tubiello et al., 2022). 

Potential gains from using NGT crops can be illustrated by the cultiva-

tion of GMO crops, although the actual gains will depend on the specific 

NGT crops developed and their uptake in agriculture around the world. 

It has been estimated that the cultivation of GMOs has reduced farm-

land use by 25 million hectares globally due to productivity gains 

(Qaim, 2016). 

Reduced demand for agricultural land not only decreases GHG emis-

sions but also makes it more economically feasible to preserve biodiver-

sity hotspots. Although the most important natural habitats for biodi-

versity are identified outside Europe, greater land productivity in Eu-

rope decreases world market prices for agricultural commodities and so 

 
20 See for instance Laborde et al. (2021) and Searchinger et al. (2018). 
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reduces demand for agricultural land, which spares land for other pur-

poses in other countries. 

Crops with increased stress tolerance improve food security and mod-

erate price spikes due to extreme weather conditions and climate 

change. The opportunity for agriculture to keep up with demand in-

creases notably if NGTs enable cultivation on degraded soils. Better 

storage performance in turn lowers food losses in the food chain. Fi-

nally, food security can be supported, as NGTs can improve the nutri-

tional value in plants. 

3.2 Benefits and costs along the supply chain 

Plant breeders will be subjected to lower regulatory costs if the NGT 

plants are treated as conventional and not GMOs. Regulatory costs im-

pose a fixed irreversible cost for firms in the process of gaining market 

acceptance for NGTs and food and feed therefrom. Bullock et al. (2021) 

find that adding a GMO regulatory phase including paperwork and 

time-consuming mandatory field trials to the R&D process increases the 

cost of the market approval process for NGT plants by 74 %. The costs 

therefore pose a risk to the firm, as it is not able to recover the costs if 

the NGT does not receive market acceptance from the regulators. 

Bullock et al. (2021) argue that if NGT plants are treated as conventional 

plants, they require a little less than one million hectares to cover the 

anticipated R&D expenses for plant breeding.21 NGTs therefore have 

great potential to be adopted across many crops, traits and countries 

globally, and it is still the case if the regulatory framework is demanding 

but not prohibitive. As noted, NGT plants are also being developed for 

many minor crops such as asparagus, cauliflower, and lettuce, each of 

which is cultivated on less than 2 million hectares globally. Technology 

such as CRISPR/CAS9 therefore has greater potential to fulfill a techno-

logical leap in plant breeding, since comparably low R&D costs make it 

economically feasible to apply NGTs in a large variety of plants com-

pared to GMOs. The comparably low R&D costs may therefore secure 

 
21 Based on a shared trait value of USD 60 per hectare. A larger shared trait value proportionally de-
creases the required cropland area for break-even. 
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market access for many NGT traits and plants worldwide already in the 

short run. 

Treating NGTs as traditional breeding techniques in the EU will not just 

favor plant breeding firms. If NGT food and feed are recognized as con-

ventional, trade between the EU and third countries will be facilitated, 

as non-tariff barriers will be less significant. EU farmers are then able to 

embrace the technology at a comparatively low cost and increase their 

competitiveness in the international market. Farmers cultivating GMOs 

have, for instance, been found to increase their profits by 68 % (Qaim, 

2020). Export opportunities, and so the competitiveness of EU farmers, 

will be reinforced as other countries liberalize and harmonize the regu-

lation of NGTs. Again, the export opportunities increase if other coun-

tries embrace NGTs. A liberalization of the regulatory framework in the 

EU also facilitates the export of NGT products to the EU. Trade liberali-

zation at home and abroad may, on the other hand, lower the competi-

tiveness of EU farmers in the internal market compared to the current 

legislation that hinders imports of NGT food and feed. The difficulty of 

monitoring the use of NGTs in products, however, may make current 

legislation redundant for imposing a non-tariff barrier to trade for the 

imports of NGT food and feed to the EU. A liberalization of the regula-

tion of NGTs in the EU is therefore most likely to increase competitive-

ness among breeders, farmers and industry in the EU. The European 

farming community has also stated that a deregulation of NGTs is im-

portant for their competitiveness (Copa-Cogeca, 2021). 

3.3 Potential consumer benefits and costs 

Demand for NGT products determines the extent of the public benefits 

that can be reaped from NGTs. NGT plants can enhance the nutritional 

value and improve attributes such as texture and taste. A deregulation 

of NGTs will also lower food prices and increase access to imported 

food. NGT plants can therefore both lower the price and increase the 

quality of food. Nes et al. (2022) found that if NGT plants are approved, 

access to food imports from international markets in relevant categories 

increases by a third, while the approval of NGT and GMO plants lowers 

the price of food imports by 6 %. The price effect will likely increase if 
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the cultivation of NGT plants increases worldwide not least for major 

crops such as wheat and rice. The impact on consumer prices will there-

fore be more profound if the legislation of NGTs is liberalized in parallel 

with other countries. 

Despite quality improvements and a lower price, consumers may dis-

miss NGT food if they put a negative value on the attribute “NGT” per 

se. If NGT food is regarded as conventional food by legislators, there is 

no mandatory labelling or other information scheme that tells the con-

sumer whether the food product is NGT or not. As the inherent breed-

ing technique is a credence attribute hidden from the consumer even 

after consumption, information pass-through from producers is neces-

sary to enlighten consumers as to whether the food contains NGT ingre-

dients. The legislation will hence not ensure consumer choice based on 

whether the food is NGT food, if such food is treated as conventional. If 

no option exists, the introduction of NGT products may therefore lower 

welfare by decreasing consumer surplus, i.e. the difference between 

what consumers are willing to pay and what they actually pay for a 

good or quality.  

Mandatory labelling may, however, not be necessary to provide con-

sumers with choice, as producers signal credit attributes to consumers 

voluntarily. Private initiatives such as voluntary labelling and private 

standards may create a selection mechanism based on whether or not 

food is derived from NGTs. Private standards are common in Europe 

and are often set by retailers mainly based on food safety but also other 

concerns (Rao et al., 2021). US consumers have, for instance, been able 

to choose non-GMO labeled food on the initiative of food processors 

and retailers (Kalaitzandonakes et al., 2018). The voluntary GMO label-

ling has been found to be an efficient disclosure mechanism without en-

forced mandatory labelling (Adalja et al., 2022).22 GMO food in the EU, 

on the other hand, has been rejected by retailers citing consumer con-

cerns, in a sense rendering mandatory labelling of GMO obsolete, as it 

does not provide a choice for the consumer. In Sweden for instance, no 

 
22 The study assesses the mandatory labelling of GMO in the state of Vermont. 
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major retailer sells GMO food (KFS, 2018). The major pan-European re-

tailer Lidl in turn sells non-GMO labeled dairy and eggs where animals 

are not fed with GMO feed, despite such labelling not being mandatory. 

Further, organic food prohibits the use of GMOs. The market can there-

fore provide choice regarding NGTs depending on the cost of providing 

the information, the regulation of labelling and consumers’ willingness 

to pay for choice regarding whether the food stems from NGT plants. 

The degree to which voluntary measures provide information and how 

consumers act upon it will then determine commercial success and so 

the scope and public benefits that may come with cultivation of NGT 

plants. 

Assessing consumer valuation of NGT food 

There are a number of studies aimed at revealing how EU consumers 

value NGT food. Both Beghin and Gustafsson (2021) and Strobbe et al. 

(2023) conclude in their literature surveys that EU consumers, like other 

consumers, tend to favor food that stems from traditional breeding tech-

niques. Another key finding is that most consumers tend to prefer NGT 

food over GMO food. One reason is that consumers acknowledge that 

NGTs are cisgenic and so regarded as more “natural” than GMOs.23 A 

survey by the European Commission (2010) suggest that citizens in the 

EU27 have greater acceptance of biotechnology use if it is cisgenic than 

if it is transgenic.24 Literature also supports the notion that consumer 

acceptance increases if NGT plants generate public benefits as opposed 

to purely cost-saving attributes for the farmer (Beghin and Gustafsson, 

2021). GMOs have almost always been exclusively framed as being cost-

saving attributes for the farmer and seed companies. Another conclu-

sion Beghin and Gustafsson (2021) make is that there exists a “heteroge-

neity among consumers” both within and across countries regarding the 

valuation of NGTs. 

An even harder task is to monetarize the negative valuation of NGTs, as 

NGT foods are not yet sold to EU consumers. Economists often rely on 

willingness to pay (WTP) studies, where consumers face a more or less 

 
23 See Beghin et al. (2021), Busch et al. (2021), Gaskell et al. (2011) and Strobbe et al. (2023). 
24 The study concerns the cultivation of apple trees. 
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hypothetical choice, to pin down citizens’ monetary valuation of prod-

ucts or qualities that are not on the market.25 WTP measures the maxi-

mum amount consumers are willing to pay for a good, service or qual-

ity. Results from WTP studies for GMO can also serve as a proxy for 

NGT, but as noted, consumer preferences for NGT and GMO may differ 

substantially. In their literature review, for instance, Beghin and Gus-

tafson (2021) found that WTP was lower for GMO food than NGT food 

(Beghin and Gustafson, 2021).  

Comparing stated and actual behavior illuminates how difficult it is to 

interpret results from WTP regarding NGT and GMO. The emphasis on 

Europe-North America in the literature makes it possible to compare EU 

consumers’ stated valuation of NGTs with US consumers’ stated valua-

tion and actual purchases of GMOs. When Shew et al. (2018) assessed 

consumer WTP for glyphosate resistant NGT rice and GMO rice in the 

US, Canada, Australia, Belgium, and France, they found no difference 

in WTP for NGT and GMO rice and that US consumers needed at least 

a price discount of 50 % to choose the NGT rice over conventional rice. 

Hu et al. (2022) in turn found no difference in US consumers’ WTP for 

NGT and GMO and that US consumers were willing to pay a price pre-

mium of 42 % for conventional orange juice. WTP studies hence suggest 

that consumers have a strong negative valuation of NGT and GMO 

products relative to traditional products, even in the US where GMO 

food has been sold for a long time.  

The results in the WTP studies do, however, starkly contrast with actual 

buying behavior. Kalaitzandonakes et al. (2018) found that de facto price 

premiums for food labelled non-GMO in four product groups (salad 

and cooking oils, tortilla chips, breakfast cereal and ice cream) in the US 

stretch from 9.8 % to 61.8 %, with market shares ranging from just 2.3 % 

to 5.7 %.26 Actual behavior hence suggests that only a small share of US 

consumers actually actively choose conventional food, even when the 

price premium is as low as 9.8 %. There is hence strong evidence for a 

 
25 WTP studies choice experiments, consumers facing multi price lists and experimental auctions where 
real money is exchanged for real goods. 
26 The price premiums were estimated using a hedonic price regression which singles out the price 
premium for GM for otherwise similar goods. 
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wide discrepancy between claimed and actual WTP. According to Penn 

and Hu (2018), WTP studies generally tend to overvalue the real WTP 

by an average factor of 1.94. In the case of GMO food, the discrepancy 

between actual and estimated WTP seems even larger. The case of 

GMOs in turn suggests that the actual WTP to avoid NGTs may be far 

lower than the stated WTP. 

Moreover, it is difficult to reach a conclusion about how the average EU 

consumer will embrace NGT food if launched on the market. Consumer 

preferences are time-dependent and may be contingent on acquired 

knowledge of NGTs. Surveys repeatedly reveal that consumers have no 

or only modest knowledge of NGTs.27 A varying degree of knowledge 

also seems to partially explain the valuation of NGT food across con-

sumer segments, as consumers with objectively better knowledge of sci-

ence and genetics tend to value NGT higher (Beghin and Gustafsson, 

2021). NGT plants have a short history and may gain further trust and 

approval in the future as consumers gain more information. GMO with 

a longer history has also seemed to gained acceptance in the EU in recent 

decades, with stated concerns about GMO food and GMO ingredients 

considerably higher in 2010 than in 2019.28  

A recent study of Swedish consumers’ knowledge of and attitudes to-

wards plant breeding and food by the Swedish Gene Technology Advi-

sory Board (2022) puts the lack of general knowledge of plant breeding 

technologies in perspective and how it may affect consumers’ stated 

WTP. Only about half of the respondents in the study knew whether a 

tomato contains DNA and only one third of the consumers recognize 

that there are no GMO foods in the stores. Later in the questionnaire, 

the respondents were briefly informed about different mutagenesis 

techniques. A majority still expressed concern about NGTs and almost 

two thirds state it is important to label NGT food. The respondents 

 
27 See for instance EFSA (2019), The Swedish Gene Technology Advisory Board (2022), and Beghin 
et al. (2021). 
28 A comparison between the EU surveys in 2010 and 2019 reveals that two thirds of EU consumers 
were concerned about GM in 2010 and a little more than a quarter in 2019 (EFSA, 2019). The questions 
were not identical, though, so a comparison between the years is not straightforward.  
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found it equally important though to label whether the food was pro-

duced with traditional mutagenesis or GMOs. Swedish consumers 

therefore do not seem to assign more value to being able to choose be-

tween NGT food and food that has been derived from other mutagene-

sis techniques.  

Finally, besides Gaskell et al. (2011)29, who cover consumers in all EU 

countries, most of the studies regarding consumers’ attitudes and WTP 

toward NGT food concern only two individual EU countries, France 

and Belgium. Only consumers in three EU countries that constitute less 

than a fifth of the EU population are, for instance, represented in the 

literature review by Beghin and Gustafson (2021) concerning WTP.30 

The small sample makes it difficult to draw inferences about the average 

EU consumer, not least since consumer attitudes towards the use of cis-

genic and transgenic gene transfer seem to vary significantly among the 

27 EU countries, according to Rousselière and Rousselière (2017).  

To summarize, consumers repeatedly state in surveys that they prefer 

food that stems from traditional breeding techniques. Studies on con-

sumer attitudes towards NGTs in the EU are, however, restricted to only 

a few member states. Actual purchase behavior in the US food market 

regarding GMOs also strongly supports the claim that stated prefer-

ences reveal little about actual consumer conduct. Consumers may also 

have negative attitudes towards traditional breeding techniques, stating 

a preference for labelling of some traditional breeding techniques such 

as irradiation. Voluntary labelling of NGTs may be a way to satisfy con-

sumer demand but it may, like mandatory labelling, be misleading as 

traceability most likely relies on documentation. 

3.4 Distribution of costs and benefits 

How cost and benefits will be divided among producers, consumers and 

taxpayers depends on firms’ ability to pass on costs to consumers and 

how different consumers value NGTs. For instance, depending on their 

 
29 Based on data from the European Commission (2010). 
30 Included countries are Belgium, France, and Denmark. 
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preferences for GMOs, some consumers are hurt economically by the de 

facto moratorium on GMOs in the EU, others are not. 

Estimates for GMO crops may provide guidance on how gains may be 

divided along the supply chain. According to Barrows et al. (2014), on 

average farmers and consumers combined share a little less than half of 

the overall gains from the cultivation of GMO crops, while seed devel-

opers capture the rest. However, the estimated intervals are wide and 

the distribution of gains in different locations and among stakeholders 

depends on market structures and demand elasticities. Research and de-

velopment costs for NGT crops are, however, lower than for GMOs, 

suggesting that farmers and consumers will reap a larger share of the 

benefits, as low R&D expenditure usually facilitates competition among 

firms. A large share of NGT plants are also developed by public institu-

tions such as universities and not major seed companies. Treating NGT 

plants as traditional bred plants and not GMOs also provides a cost sav-

ing in terms of administrative costs – costs that would otherwise result 

in higher taxes and/or costs for firms, depending on the extent that fees 

cover the costs. In Sweden, for example, field trials for GMOs come with 

an administrative fee of SEK 3,900 for every stipulated field visit by the 

authorities. Compliance costs for field trials, traceability and labelling 

may vary across EU member states, as revealed by their disparate en-

forcement strategies.   
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4 Costs and benefits for cultivating 
two NGT potato variants – A case 
study 

 NGT potatoes are in the pipeline for commercialization and can be used 

as an illustration of the costs and benefits that could come from market 

access where NGTs are treated as traditional breeding techniques. Pota-

toes are a major crop both in the EU and globally. In 2021, 50 million 

tonnes were harvested in the EU and 376 million tonnes globally, and 

enhancing potato cultivation and quality therefore has the potential to 

benefit producers, consumers, and society as a whole.31 Calculations are 

done for two NGT traits that lower the production costs for farms and 

processing firms without adding consumer qualities. The calculations 

are simplified but serve as a guide for possible benefits and costs that 

may occur if NGT plants are commercialized and if NGTs are treated as 

traditional breeding techniques. 

4.1 An NGT potato that has a resistance to late blight 

One of the NGT variants that has been genome-edited using 

CRISPR/Cas9 is a potato that is resistant to late blight. It was developed 

by the Swedish University of Agricultural Science and the University of 

Copenhagen (Phuong Kieu et al, 2021).32 The CRISPR/Cas9 developed 

potato variant should be viewed as a step forward in developing a po-

tato that is fully late blight resistant, i.e. it is not fully resistant as yet. For 

simplicity, we base our estimate on a fully resistant potato variety and 

our estimation therefore serves as an upper bound. 

 
31 See https://www.fao.org/faostat/ 
32 The NGT potato is based on the King Edward variety, which is the most popular ware potato in 
Sweden and constitutes roughly 10 % of all Swedish field area dedicated to ware potatoes (according 
to Anders Andersson at the Swedish Association of Potato Growers). 

https://www.fao.org/faostat/
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Potato late blight is considered the most serious potato disease world-

wide and is caused by the pathogen Phytophthora infestans, which can 

infect the leaves, stems and tubers of potato plants (Phuong Kieu et al, 

2021). This was the disease that caused the devastating Great Famine in 

Ireland in the 1840s.33 The disease may cause major yield losses if not 

treated and farmers spray fungicides more than ten times per year to 

stop the disease from evolving and spreading. It has been estimated that 

the annual global cost of potato late blight is USD 6.7 billion due to yield 

losses and treatment costs (USDA, 2021).  

Several benefits would result from a fully resistant NGT variety. First, 

treatment costs will decrease. We estimate the cost saving per tonne of 

potatoes (unit cost) that would emerge from a fully resistant NGT vari-

ety by a calculus for cultivating a Swedish potato provided by the Swe-

dish Association of Potato Growers.34 No purchase of fungicides and 

less use of machinery and labor constitutes the major cost saving for the 

farmer when using a fully resistant potato. A minor cost saving per kilo 

of potatoes also occurs, as it is possible to plant more rows of potatoes 

since fewer treatments are more lenient on soils and plants. Cultivating 

the NGT variety requires 3.8 % less land per tonne compared to culti-

vating the non-resistant potato.35 In total, fewer treatments and more 

rows per hectare save the farmer 4.2 % of the cultivating cost, which 

equals EUR 8.7 per tonne.36  

Second, a significant benefit for the farmer arises due to reduced yield 

losses. Although potatoes are treated, it has been estimated that late 

blight decreases the potato yield by an average of 3.24 % in northwest-

ern Europe (Savary et al., 2019). We assume this figure to be valid for 

cultivation in Sweden and all other EU countries, and calculate the lost 

revenues due to the disease according to the average yield and average 

price for potatoes at the farm gate in the period 2020–2022.37 The revenue 

 
33 See Great Famine | Definition, Causes, Significance, & Deaths | Britannica. 
34 Based on a yield of 48 tonnes per hectare cultivated on 30 hectares. 
35 Based on the expertise of Anders Andersson at the Swedish Association of Potato Growers, which 
estimates that a resistant potato would increase yields by 4 % per unit of land. 
36 Calculated according to the exchange rate EUR 1=SEK 11.50. 
37 Data on prices and yields are found at Eurostat. The average price is a weighted price according to 
yields across EU countries. 

https://www.britannica.com/event/Great-Famine-Irish-history
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loss from potato late blight, and hence the benefits associated with using 

a fully resistant NGT variety, corresponds to EUR 6.7 per tonne. In-

creased revenues and the cost saving in total hence correspond to EUR 

15.4 per tonne.  

Third, replacing traditional bred potatoes with a blight resistant variety 

also comes with environmental benefits that are external to the farmer, 

i.e. benefits for society. These external benefits stem both from the non-

use of fungicides and from less land and other inputs such as diesel be-

ing necessary to produce the same volume of potatoes. Some of the ben-

efits are, however, already monetarized by environmental taxes on die-

sel and fungicides and so internalized by increasing the price of inputs. 

The OECD has, though, stated that in practice environmentally related 

tax rates concerning ecotoxicity are set far below the cost of the external 

environmental effects they cause (OECD, 2017). The tax rate may hence 

not fully reflect the environmental damage caused by using the pesti-

cide. In addition, GHG emissions from land use are not regulated by 

means of economic instruments such as taxes, so farmers will use more 

pesticides and land than is optimal from a societal point of view when 

considering the negative environmental impact.  

It is possible to appreciate the public value of lower GHG emissions due 

to land use. The yield increase due to no harvest loss from potato late 

blight will increase the harvest per tonne of potatoes by 3.35 %. More 

rows per field will in turn increase the yield per hectare by 4.0 %. Com-

bined, the yield will increase by 7.5 % (1.04 x 1.035) per hectare and so 

increase land productivity by the same amount. In total, 7.0 % less land 

is needed to produce the same quantity of potatoes, if the potato is fully 

blight resistant. We assume that the cost of GHG emissions is EUR 90/t 

according to the EU emissions trading system.38 The farm gate CO2e per 

tonne potato is estimated to be 120 kg/t.39 Land use accounts for half of 

the GHG emissions in the cultivation of potatoes (Crippa et al., 2021). 

Reducing GHG emissions by cultivating more rows and having no har-

vest loss due to potato late blight is worth EUR 0.4/t potatoes.  

 
38 It corresponds roughly to the average price in 2023 (registered June 2, 2023).  
39 An average based on Röös et al. (2010) for Sweden and Smith et al. (2019) for the UK. 
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 Some of the GHG emission reduction may be offset by a higher total 

production of potatoes, as demand will increase when the price of pota-

toes decreases due to the lower production cost. Demand for potatoes 

is, however, found to be price inelastic, i.e. consumers are not sensitive 

to price changes. Säll et al. (2020) estimate that demand for potatoes in 

Sweden only increases by 2 % if the price drops by 10 %. Lower prices 

will thus have a rather limited impact on quantities consumed. As po-

tatoes become relatively cheaper than for example pasta and rice, a sub-

stitution effect will also likely occur as consumers partially replace other 

food products with potatoes. Replacing close substitutes such as pasta 

and especially rice with potatoes will, in itself, lower GHG emissions as 

LCA assessments show that potatoes have comparably low GHG emis-

sions.40 We therefore assume that this substitution effect cancels the in-

crease that follows from the moderate output growth of potatoes per 

hectare. 

In total, as shown in Table 2, the identified benefits from a late blight 

resistant variety correspond to EUR 15.4/t. The vast majority is at-

tributed to cost reduction and yield improvements and only 2.5 % cor-

responds to environmental benefits. The actual environmental benefits 

from a fully resistant potato are, however, likely to be somewhat higher 

since, as mentioned, environmental taxes tend to be set too low from the 

perspective of society.41 

The calculated benefit per tonne enables us to estimate the possible total 

benefits in Sweden and at EU level respectively, if all potatoes were fully 

resistant to late blight. In Sweden, based on the average yields and 

prices for the years 2020–2022, a full conversion to a late blight resistant 

variety would provide an annual gain of EUR 8 million. The gain in-

creases to EUR 677 million at EU level.42 The example is, however, hy-

pothetical. First, any success depends on the uptake of the variety. The 

 
40 Both pasta and rice have significantly higher GHG emissions per kg according to Säll et al. (2020). 
However, the difference between potatoes and pasta becomes insignificant if GHG emissions are 
measured according to the protein and calorie content of the commodities. GHG emissions are still 
twice as high for rice when accounting for calorie and protein content.  
41 See OECD (2017), which argues that in practice environmental taxes are set far below marginal 
external costs. 
42 The annual prices in the years 2020–2022 have been weighted according to national yields to more 
truly reflect an EU price. 
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uptake in turn depends on consumer acceptance and consumers’ reluc-

tance may lower any potential benefits. If some consumers wish to buy 

but are not able to choose a “NGT-free” potato, commercialization will 

lower consumer welfare for some consumers. Second, it takes a long 

time to produce large quantities of seed potatoes – full-scale commer-

cialization of an approved variant, which then becomes a variety, may 

still be several decades away.43 Third, the trait must be implemented in 

all sorts of cultivated potatoes. For now, the trait has only been inserted 

in the King Edward variety. Fourth, the calculation is based on current 

technologies for treating potato late blight. Any technology improve-

ment that lowers the treatment cost will in turn reduce the benefits from 

a resistant potato. 

Table 2: Annual benefits from a fully late blight resistant variety 

Benefit Benefits per tonne of potatoes 
(share of total benefit) 

Cost reduction farming  

Yield improvement 

Environmental benefit (climate only) 

Total 

EUR 8.7 (54 %) 

EUR 6.7 (42 %) 

EUR 0.4 (2.5 %) 

EUR 15.8 (100 %) 

Total benefits ware potatoes* Million EUR 

Sweden 

EU 

8 

677 

Notes: Data for yields are found at Eurostat and the Swedish Board of Agriculture. 
*Total benefits are based on the average price and yield for the years 2020–2022. 

4.2 NGT starch potato for improved storage 

Another NGT potato in the pipeline for commercialization is a starch 

potato that is genome-edited to improve its storage performance. 

Starches for industry use are extracted and yield a wide range of prod-

ucts that are used in both the food and non-food industry (Ellis et al., 

1998). Starches are often chemically modified to change their properties 

and substantially extend the range of applications (Ellis et al., 1998). 

 
43 Personal communication, Anders Andersson, the Swedish Association of Potato Growers, May 3, 
2023.  
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Modified starches are, for instance, used to improve viscosity and in-

crease stability when heating and freezing food (Ellis et al., 1998). Starch 

is a mixture of two components, amylose and amylopectin, and chang-

ing the ratio of the components alters the properties of the starch (An-

dersson et al., 2017). 

Chemically modifying starch causes environmental concerns which can 

be avoided if the modification is achieved in planta instead. The potato 

developed with the application of CRISPR-Cas9 contains only amylo-

pectin starch (Anderson et al., 2017). Doing this induces  natural storage 

stability in the potato starch. The starch industry otherwise uses large 

amounts of the chemicals acetic anhydride ((CH3CO)20) and propylene 

oxide (CH3CHCH2O) to make it storage stable. The genome-edited po-

tato variant improves the potato in the sense that it eliminates the need 

for chemicals to gain storage stability. The chemical treatment costs EUR 

33.2 per tonne of potatoes, according to the Swedish starch industry.44 

As there are no other identified gains from using the NGT option, the 

cost saving is hence the benefit of the new potato variety. The total quan-

tity of starch potatoes treated in Sweden per year is 80,000 tonnes, which 

implies an annual cost saving of EUR 2.65 million a year. The total 

amount of starch potatoes treated in the EU has been estimated by the 

Swedish starch industry as roughly one million tonnes, making the cor-

responding cost saving at EU level equal to EUR 33.2 million.  

Again, the use and production of the chemicals used for modification 

may not be fully internalized in the price due to taxes on chemicals be-

ing too low from the perspective of society. It is, however, not possible 

to estimate such potential additional benefits from not using the chemi-

cals. Also, again, benefits and costs depend on consumer acceptance. 

 

 

 
44 Personal communication, Mathias Samuelsson, Lyckeby, June 15, 2023. 
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5 Concluding discussion 

There are a number of identified and potential benefits from the use of 

NGTs. The benefits may be substantial and broad considering the wide 

applications in terms of plants and traits. Besides the benefits consumers 

can enjoy from quality improvements and lower food prices, NGTs have 

the potential to meet challenges associated with climate change and less 

availability of arable land, while improving public health and reducing 

negative environmental effects caused by, for example, pesticides in in-

tensive farming. NGT plants, just like other plants, may cause environ-

mental and health concerns because of their traits. However, the science 

indicates that use of NGTs poses no additional risks to either the envi-

ronment or health compared with traditional bred plants. NGTs are 

even considered less risky because of the precision that comes with the 

techniques. There are hence no additional public costs or risks associ-

ated with the food system if NGTs were to be regulated as traditional 

breeding techniques, as long as the plants are monitored and evaluated 

in field trials. 

Treating NGTs as traditional breeding techniques provides EU plant 

breeding companies and EU farmers with an additional tool and so ex-

pands their technology frontier. The competitiveness of the plant breed-

ing industry and farming in the EU will therefore increase with the de-

regulation that follows if NGTs are defined as traditional plant breeding 

technologies and not as GMOs. The benefits for the industry and farm-

ers will expand as more NGTs are available and as other countries 

choose to liberalize their legislation of NGTs.  

The case studies of two different NGT potatoes reveal potential benefits 

from NGTs both for producers and the environment, if they are treated 

as conventional and commercialized. The hypothesized benefits can be 
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estimated at more than EUR 500 million annually in the EU, although 

the actual number depends on consumer acceptance. If EU consumers 

assign a negative value to NGTs, which various studies suggest, the po-

tential benefits are smaller (or even negative) not only for consumers, 

but also for producers and society. The magnitude of consumer reluc-

tance is, however, largely unknown as studies about consumer behavior 

and consumer attitudes are conducted in hypothetical settings, since 

NGT food is not marketed in the EU. The inconsistency between stated 

preferences and revealed behavior in the American market regarding 

GMOs underscores how difficult it is to draw valid inferences from con-

sumer surveys and analyses of consumers choices in hypothetical set-

tings.  

Treating NGTs as traditional breeding techniques may infer a reduction 

in consumer welfare. Providing consumer choice based on whether the 

food contains NGT plants may, however, be possible with voluntary la-

belling. Organic food is also a choice of “non-NGT” food as organic 

farming according to the proposal by the Commission concerning NGTs 

is not allowed to use NGT plants. There is, however, a risk that consum-

ers may be misled by labelling efforts. If most consumers dislike NGT 

food, it is in producers’ interest that the food does not contain NGT 

plants. A negative labelling, “contains no GMO”, may however incor-

rectly indicate that the food otherwise may contain NGT plants, which 

therefore may mislead the consumer. Labelling, whether mandatory or 

not, may also be misleading as it may be impossible, using screening 

methods, to accurately determine whether the food is derived from 

NGTs or not. Whether mandatory or voluntary, NGT labelling must rely 

on documentation and trust and/or monitoring from governmental bod-

ies or other third parties. A price premium for “non-NGT” produced 

food combined with monitoring difficulties creates an incentive for food 

fraud, as has been found in the marketing of organic food (Ferreira et al. 

2021).  

Finally, labelling, especially if it is mandatory, can aggravate the erro-

neous perception that NGT foods are not safe to eat, as the regulation 

treats it as a commodity – quality – that must be labelled and displayed 
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to the consumer (Sunstein, 2021). Negative attitudes to GMOs may par-

tially be attributed to the strict regulation of and de facto moratorium 

on cultivating GMOs in the EU. If NGTs are treated as traditional breed-

ing techniques by regulators, this could increase consumer acceptance. 

Information to consumers about breeding techniques may, in parallel, 

gain consumer trust in the use of NGTs in food production, thereby ful-

filling goals for the environment stated in the Farm to Fork Strategy 

while promoting public health. 

  



46 

 

 

 

 



47 

References 

Adalja, A., Liaukonytė, J., Wang, E. and X. Zhu (2023). “GMO and Non-

GMO Labeling Effects: Evidence from a Quasi-Natural Experi-

ment”, Marketing Science, 42(2): 233-250. 

Beghin, J. C. and C. R. Gustafson (2021). “Consumer valuation of and 

attitudes towards novel foods produced with new plant engineering 

techniques: A review” Sustainability, 13(20), 11348. 

Bullock, D.W., Wilson, W.W. and J. Neadeau (2021). “Gene editing ver-

sus genetic modification in the research and development of new crop 

traits: An economic comparison”, American Journal of Agricultural Eco-

nomics, 103(5): 1700-1719.  

Copa-Cogeca (2021), “If the Commission believes in its own report on 

NGTs then it must act quickly on the subject, time is short!”, Press re-

lease 29/04/21. https://www.copa-cogeca.eu/Data/Files/Press%20Re-

lease%20on%20NGTs%2029-04-2021.pdf. [Accessed October 2023]. 

Crippa, M., Solazzo, E., Guizzardi, D., Monforti-Ferrario, F., Tubiello, 

F.N. and A.J.N.F. Leip (2021). “Food systems are responsible for a third 

of global anthropogenic GHG emissions”, Nature Food, 2(3): 198-209. 

EASAC (2020), The regulation of genome-edited plants in the European Un-

ion, European Academies’ Science Advisory Board. https://ea-

sac.eu/filead-

min/PDF_s/reports_statements/Genome_Editing/EASAC_Genome-

Edited_Plants_Web.pdf [Accessed July 2023]. 

EFSA (2022), Updated scientific opinion on plants developed through cisgen-

esis and intragenesis, EFSA Journal, 2022 10:7621. https://efsa.onlineli-

brary.wiley.com/doi/epdf/10.2903/j.efsa.2022.7621. Accessed [April 

2023]. 



48 

Ellis, R.P., Cochrane, M.P., Dale, M.F.B., Duffus, C.M., Lynn, A., Morri-

son, I.M., Prentice, R.D.M., Swanston, J.S. and S.A. Tiller (1998), Starch 

production and industrial use. Journal of the Science of Food and Agricul-

ture, 77(3): 289-311. 

European Commission (2013), State of play in the EU on GM-free food la-

belling schemes and assessment of the need for possible harmonisation, Direc-

torate-General for Health and Food Safety. [Accessed July 2023]. 

European Commission (2020), Communication from the Commission to the 

European Parliament, the Council, the European Economic and Social Com-

mittee and the Committee of the Regions - A Farm to Fork Strategy, Brussels. 

https://eur-lex.europa.eu/legal-con-

tent/EN/TXT/?uri=CELEX%3A52020DC0381. [Accessed April 2023].  

European Commission (2021), Study on the status of new genomic tech-

niques under Union law and in light of the Court of Justice ruling in Case C-

528/16, Commission Staff Working Document, Bussels. 

https://food.ec.europa.eu/system/files/2021-04/gmo_mod-bio_ngt_eu-

study.pdf [Accessed April 2023]. 

European Commission (2023), Proposal for a REGULATION OF THE 

EUROPEAN PARLIAMENT AND OF THE COUNCIL on plants obtained 

by certain new genomic techniques and their food and feed, and amending Reg-

ulation (EU) 2017/625, Brussels. https://eur-lex.europa.eu/legal-con-

tent/EN/TXT/?uri=CELEX%3A52023PC0411. [Accessed July 2023].  

ENGL (European Network of GMO Laboratories) (2019), Detection of 

food and feed plant products obtained by new mutagenesis techniques, 

JRC116289. https://gmo-crl.jrc.ec.europa.eu/doc/JRC116289-GE-report-

ENGL.pdf. [Accessed July 2023]. 

FAO (2022), Gene editing and agrifood systems, Rome. 

https://www.fao.org/3/cc3579en/cc3579en.pdf. [Accessed July 2023].  



49 

FAO, IFAD, UNICEF, WFP and WHO (2022), The State of Food Security 

and Nutrition in the World 2022. Repurposing food and agricultural policies 

to make healthy diets more affordable. Rome, FAO.  

https://www.fao.org/3/cc0639en/cc0639en.pdf. [Accessed April 2023].   

Ferreira, G., Tucker, J., Rakula, E. and S. R. Skorbiansky (2021), “Fraud 

in Organic Foods” in Hellberg, R.S., Everstine, K. and Sklare, S.A. 

eds., Food fraud: a global threat with public health and economic consequences. 

Academic Press.  

Gaskell, G., Allansdottir, A., Allum, N., Castro, P., Esmer, Y., Fischler, 

C., Jackson, J., Kronberger, N., Hampel, J., Mejlgaard, N. and A. Quin-

tanilha (2011), The 2010 Eurobarometer on the life sciences. Nature bio-

technology, 29(2): 113-114. 

GRFC (2023), 2023 Global Report on Food crises, FSIN and Global Net-

work Against Food Crises, FSIN and Global Network Against Food Cri-

ses, FC 2023, Rome. https://www.fsinplatform.org/global-report-food-

crises-2023. [Accessed June 2023].  

Hu, Y., House, L.A. and Z. Gao (2022), How do consumers respond to 

labels for crispr (gene-editing)?. Food Policy, 112, p.102366.  

Kalaitzandonakes, N., Lusk, J. and A. Magnier (2018), The price of non-

genetically modified (non-GM) food. Food Policy, 78: 38-50. 

KFS (2018), Svenskarnas attityder kring GMO och genteknik, Konsument-

föreningen Stockholm, Sweden. https://www.kfstockholm.se/globalas-

sets/i-fokus/halsa/gmo/kfs_rapport_gmo_2018.pdf. [Accessed April 

2023]. 

Laborde, D., Mamun, A., Martin, W., Piñeiro, V. and R. Vos (2021), “Ag-

ricultural subsidies and global greenhouse gas emissions”, Nature com-

munications, 12(1), p.2601. 



50 

Nes, K., Schaefer, K.A. and P Scheitrum (2022), Global food trade and 

the costs of non-adoption of genetic engineering. American Journal of Ag-

ricultural Economics, 104(1): 70-91. 

OECD (2017), Environmental Fiscal Reform – Progress, Prospects and Pit-

falls, https://www.oecd.org/tax/environmental-fiscal-reform-progress-pro-

spects-and-pitfalls.htm. [Accessed June 2023].    

Parisi, C and E.  Rodríguez-Cerezo (2021), Current and future market ap-

plications of new genomic techniques, EUR 30589 EN, Publications Office 

of the European Union, Luxembourg, 2021, ISBN 978-92-76-30206-3, 

doi:10.2760/02472, JRC123830. [Accessed April 2023]  

Penn, J.M. and W.Hu (2018), Understanding hypothetical bias: An en-

hanced meta-analysis. American Journal of Agricultural Economics, 100(4): 

1186-1206. 

Qaim, M. (2020). “Role of new plant breeding technologies for food se-

curity and sustainable agricultural development”. Applied Economic Per-

spectives and Policy, 42(2): 129-150. 

Ricroch, A. (2020), The place of Europe in the new plant breeding land-

scape, evolution of field trials, European Scientist, 09.10.2020, Ricroch, A. 

(2020), The place of Europe in the new plant breeding landscape, evolu-

tion of field trials, https://www.europeanscientist.com/en/features/the-

place-of-europe-in-the-new-plant-breeding-landscape-evolution-of-

field-trials/. [Accessed September 2023]. https://www.europeanscien-

tist.com/en/features/the-place-of-europe-in-the-new-plant-breeding-

landscape-evolution-of-field-trials/ 

Rousselière, D. and S. Rousselière (2017). “Is biotechnology (more) ac-

ceptable when it enables a reduction in phytosanitary treatments? A Eu-

ropean comparison of the acceptability of transgenesis and cisgen-

esis”. Plos one, 12(9), p.e0183213. 



51 

Röös, E., Sundberg, C. and P.A. Hansson (2010), Uncertainties in the car-

bon footprint of food products: a case study on table potatoes. The Inter-

national Journal of Life Cycle Assessment, 15:478-488. 

Searchinger, T.D., Wirsenius, S., Beringer, T. and P. Dumas (2018), As-

sessing the efficiency of changes in land use for mitigating climate 

change. Nature, 564(7735): 249-253. 

Shew, A.M., Nalley, L.L., Snell, H.A., Nayga Jr, R.M. and B.L. Dixon 

(2018), CRISPR versus GMOs: Public acceptance and valuation. Global 

food security, 19: 71-80. 

Smith, L.G., Kirk, G.J., Jones, P.J. and A.G. Williams (2019), The green-

house gas impacts of converting food production in England and Wales 

to organic methods. Nature communications, 10(1), p.4641. 

Sprink, T., Wilhelm, R. and F. Hartung (2022), Genome editing around 

the globe: An update on policies and perceptions. Plant Physiol-

ogy, 190(3):1579-1587. 

Strobbe, S., Wesana, J., Van Der Straeten, D. and H. De Steur (2023), Pub-

lic acceptance and stakeholder views of gene edited foods: a global over-

view. Trends in Biotechnology, 41(6): 736-740. 

Sunstein, C.R. (2021), “Are food labels good?”, Food Policy, 99, p.101984. 

Säll, S., Moberg, E. and E. Röös (2020), Modeling price sensitivity in food 

consumption. Working paper 01/2020. Uppsala: Swedish University of 

Agricultural Sciences, Department of Economics. 

The Royal Society (2021, Submission to the Defra Consultation of the 

Regulation of Genetic Techniques, Royal Society submission to the De-

fra consultation on the regulation of genetic technologies. 

https://royalsociety.org/-/media/policy/Publications/2021/21-03-19-Royal-Society-response-to-Defra-consultation-on-genetic-technologies.pdf
https://royalsociety.org/-/media/policy/Publications/2021/21-03-19-Royal-Society-response-to-Defra-consultation-on-genetic-technologies.pdf


52 

The Swedish Gene Technology Advisory Board (2022), Svenskars inställ-

ning till genomredigering inom växtförädling, Gentekniknämnden, Stock-

holm.  

Tubiello, F. N., Karl, K., Flammini, A., Gütschow, J., Obli-Laryea, G., 

Conchedda, G., ... and M. Torero (2022). “Pre-and post-production pro-

cesses increasingly dominate greenhouse gas emissions from agri-food 

systems”, Earth System Science Data, 14(4). 

World Resources Institute (2019), Creating a Sustainable Food Future – A 

Menu of Solutions to Feed Nearly 10 Billion People by 2050, Washington DC, 

USA.  

Zhao, X., Jayarathna, S., Turesson, H., Fält, A.S., Nestor, G., González, 

M.N., Olsson, N., Beganovic, M., Hofvander, P., Andersson, R. and M. 

Andersson (2021). “Amylose starch with no detectable branching devel-

oped through DNA-free CRISPR-Cas9 mediated mutagenesis of two 

starch branching enzymes in potato”, Scientific reports, 11(1): p.4311. 

  



53 

Previous publications from AgriFood 

Reports 

2009:1 Vad uppnås med rättvisemärkning? 

2010:1 Produktionsfunktioner i jordbruket 

2010:2 Ett rum med utsikt – vad är landskapet värt? 

2010:3 Jordbruket, växthusgaserna och effektiva styrmedel 

2010:4 Djurvälfärd och lönsamhet – var står vi idag? 

2010:5 Bränsle för ett bättre klimat – marknad och politik för biobränslen 

2011:1 Handel med hinder – effekter av tullar på EU:s jordbruksimport 

2011:2 Societal Concerns – Domestic policy choice and international 

competitiveness 

2011:3 Vem äger våra fiskevatten? – en studie av fastigheter med fis-ke-

rätt 

2011:4 Pristransmission i den svenska livsmedelskedjan 

2011:5 Lantbrukskooperativa företag – deras betydelse för konkurren-

sen inom livsmedelskedjan 

2011:6 Från gård till butik – vilka småskaliga livsmedelsföretag tar ste-

get? 

2012:1 Mål som styrmedel – målet för den offentliga konsumtionen av 

ekologiska livsmedel 

2012:2 Tillväxt, specialisering och diversifiering – hur har jordbruket för-

ändrats de senaste 20 åren? 

2012:3 På spaning efter ett innovationssystem för landsbygdsföretag 

2012:4 Samhällskostnader för yersinios och shigellos i Sverige 

2013:1 Matlandets ambassadörer – en politisk vision i ett socialt nätverk 

2013:2 Private standards – leveling the playing field for global compe-

tition in the food supply chain? 

2013:3 Från gröda till föda – skånsk livsmedelsproduktion i siffror 

2014:1 Origin labelling of food - costs and benefits of new EU legislation 

for Sweden 



54 

2015:1 Landsbygdsnytta – som motiv för stöd till landsbygden 

2016:1 Överlappande styrmedel – ett problem för jordbrukets miljöpoli-

tik? 

2016:2 Plats att växa – geografi och tillväxt i svenska kommuner 

2016:3 Vem stannar kvar? – närhet till högskola och val av bostadsort 

2016:4 EU:s jordbrukspolitik – hur ser reformtrycket ut inför 2020? 

2017:1 Innovation på landsbygden – uppkomst och spridning av nya 

idéer i glesa miljöer 

2017:2 Impacts of direct payments – Lessons for CAP post-2020 from a 

quantitative analysis 

2018:1 Reformen av CAP 2013 – Lärdomar för en bättre jordbrukspolitik 

efter 2020 

2019:1 Värden i svenskt yrkesfiske 

2020:1 Naturbetesmarkens framtid – en fråga om lönsamhet 

2020:2 Att leva i land och stad – ett djupare perspektiv inkomstfördel-

ning 

2020:3 Brist på veterinärer? 

2020:4 Kan yrkesfisket locka turister? – En analys av hamnarna Skillinge 

och Träslövsläge 

2021:1 Underutnyttjade arter i svenskt fiske – En ekonomisk analys 

2021:2 Fiske i spåren av Covid-19 – en analys av det svenska yrkesfiskets 

utveckling och tillgång till stöd 

2022:1 Landsbygden och invandrartäta områden i städer – två perspek-

tiv på ojämlikhet 

2022:2 Fler eller färre vildsvin? – en samhällsekonomisk analys 

2022:3 Goda råd för att minska klimat- och luftpåverkan - hur fungerar 

informationsinsatser riktade till jordbruket? 

2023:1 Varför är EU:s jordbrukspolitik så svår att reformera? 

2023:2 Ökad produktivitet i jordbruket – hur påverkas miljön? 

  



55 

Policy Brief 

2010:1 Fiskebaserade företag – hur kan de utvecklas? 

2010:2 Nyttan av att bekämpa livsmedelsrelaterade sjukdomar 

2010:3 Resursräntan i svenskt fiske 

2011:1 Varför exporterar vissa livsmedelsföretag men inte andra? 

2011:2 Livsmedelspriser i Sverige: butikers lokalisering och konkurrens 

2011:3 En grönare jordbrukspolitik – både miljönytta och kostnader 

2011:4 Vad kostar biologisk mångfald jordbruket? 

2012:1 Överföring av ängs- och hagmarkers värde 

2012:2 Förenkling av handelsprocedurer – ett sätt att stödja utveckl-

ingsländernas export 

2012:3 Biogas från gödsel – rätt att subventionera? 

2012:4 Export av livsmedel – till vilket pris? 

2013:1 Traktor till salu – fungerar den gemensamma marknaden? 

2013:2 Drivmedel från jordbruket – effekter av EU:s krav 

2013:3 Gårdsstödsreformen positiv för sysselsättningen 

2013:4 Varför är vissa bönder mer effektiva än andra? 

2013:5 Varför välja mjölkrobot? – en analys av ett investeringsbeslut 

2013:6 Sluta slänga maten – gör det någon nytta? 

2014:1 Svenska nötköttsproducenter kan minska sina kostnader 

2014:2 Större alltid bättre? – pris och kvalitet på svensk torsk 

2014:3 Kan gårdsstöden sänka arbetslösheten? 

2014:4 Innovationer på landet - behövs särskilt stöd? 

2014:5 Får fiskaren betalt för miljömärkning 

2014:6 Att stoppa MRSA hos grisar – är det lönsamt? 

2015:1 Östersjön mår bättre när lantbrukare Greppar Näringen 

2015:2 Tjänster från ekosystem – till nytta för både jordbruk och sam-

hälle 

2015:3 I pappas fotspår – vad tjänar barn till jordbrukare och fiskare? 

http://www.agrifood.se/publication.aspx?fKeyID=792


56 

2015:4 Att veta eller inte veta – vill konsumenter ha information om 

livsmedel? 

2015:5 Samhällskostnader för fem livsmedelsburna sjukdomar i Sverige 

2015:6 Skatt på handelsgödsel – ett billigt sätt att minska övergöd-

ningen? 

2016:1 Handelsförmåner för u-länder – hur påverkas exporten? 

2016:2 Som far sin – varför bli fiskare eller jordbrukare? 

2016:3 Stöd till lantbruket för ett renare hav? 

2016:4 Samverkan kring habitatförvaltning höjer avkastningen i jord-

bruket 

2016:5 Skyddszoner i jordbruket – betalt för resultat? 

2017:1 Bättre landsbygdsprogram efter utvärdering? 

2017:2 Bättre förvaltning och mindre subventioner – vägen mot ett håll-

bart fiske 

2017:3 God inkomstutveckling inom jordbruket 

2017:4 Bredband ger sämre betyg 

2018:1 Rationellt slöseri? – att förstå ineffektivitet i svenska mjölkföre-

tag 

2018:2 Ojämlikhet och fattigdom i svenskt jordbruk 

2018:3 Påverkar egna märkesvaror priserna på livsmedel? 

2018:4 Side-effects of vessel scrapping in Sweden 

2018:5 Kött och klimat – hur påverkar EU:s stöd utsläppen av växthus-

gaser? 

2018:6 Jordbruk utan produktion – ett hinder för tillväxt? 

2018:7 Större utrymmer för burfiske – är det lönsamt? 

2018:8 Förlorad miljömärkning – påverkas priset på torsk? 

2019:1 What’s in it for Africa? EU fishing access agreements and exports 

2019:2 Är certifierade livsmedel lättare att exportera? 

2019:3 Brexit: impacts on agricultural markets in the UK and the EU 

2019:4 Lönar sig det svenska kontrollprogrammet för salmonella? 



57 

2019:5 Sälar och småskaligt fiske – hur påverkas kostnaderna? 

2019:6 Snabbare bredband – alltid bra eller finns det även negativa ef-

fekter? 

2019:7 Inkomster i svenskt och nordiskt fiske 

2019:8 Ger startstödet yngre jordbrukare? 

2019:9 EU:s inkomstförsäkring för jordbrukare – behövs den? 

2019:10 Att se och uppleva sälar – betydelsen av en turistnäring 

2019:11 Att täta en läcka – fungerar en klimattull på jordbruksproduk-

ter? 

2019:12 Resurser att utnyttja - hur effektivt är det svenska jordbruket? 

2019:13 Ökat fiske efter havskräfta – med risk för lägre priser? 

2019:14 Vikten av att synas - nya verktyg för att värdera ekosystem- 76 

tjänster 

2019:15 Första, andra, tredje - såld på fiskauktion till bättre pris? 

2020:1 Övergödning i Östersjön – politik som förvärrar problemen 

2020:2 Övergödning i Östersjön – åtgärder som fungerar 

2020:3 Märkning av livsmedel för ett bättre klimat – vad tycker konsu-

menten? 

2020:4 Odlade alger – ett framtidshopp? 

2020:5 Miljöstöd: ett stöd till mer än bara miljön 

2020:6 EU:s politik för ett grönare jordbruk – fungerar den? 

2021:1 Finns det ett samband mellan yrkesfiske och turism? 

2021:2 Modellerade miljöeffekter - för bättre ersättningar till jordbru-

kare 

2021:3 Att se skogens alla värden – en samhällsekonomisk analys 

2021:4 Klimatskatt på livsmedel – hur kan jordbruket kompenseras? 

2021:5 Brist på stallgödsel – ett problem för ekologisk odling? 

2021:6 Jordbrukspolitik för att nå FN:s globala mål? 

2021:7 Kolinlagring – en försäkring i ett förändrat klimat 

2021:8 Lämna småskaligt fiske när sälarna blir fler? 



58 

2021:9 Miljöcertifiering av havskräfta – till nytta för fisket? 

2021:10 Att ta över gården – hur fungerar generationsskiften i europe-

iska jordbeuk? 

2022:1 Ekologisk odling för mer biologisk mångfald – var får man mest 

för pengarna 

2022:2 Fungerar politiken för ett renare Östersjön? 

2022:3 Fördelar med en global klimatskatt för jordbruket 

2022:4 Mot en miljövänlig växtodling - hur påverkas gårdens ekonomi? 

2022:5 Mat som påverkar klimatet - vad vill konsumenterna veta? 

2022:6 Ett skattesystem som missgynnar företag på landsbygden? 

2022:7 Jobbpolarisering – ett stadsfenomen? 

2023:1 Staten och maten – kan skatter och subventioner rädda liv? 

2023:2 Att rädda butiker på landsbygden – fungerar det särskilda drift-

stödet? 

 

 

Fokus 

2016:1 Ursprungsinformation om mat på restaurang 

2017:1 Nya stöd till natur- och kulturmiljöer – vad kan vi lära av andra? 

2017:2 Bag-limits på torsk i Öresund 

2018:1 Stallgödsel i en cirkulär ekonomi 

2018:2 Intäkter för svenska kräftfiskare på västkusten 

2018:3 Hummerfiske på västkusten – mer lönsamt med färre yrkesfis-

kare? 

2019:1 Kulturmiljöer i odlingslandskapet – hur kan de bevaras? 

2019:2   Fiske och säl – en analys av möjligheter till samexistens 

2019:3 Kapitalförsörjning på landsbygden och EU:s finansiella instru-

ment 

2020:1 Transport av stallgödsel – lärdomar från Nederländerna och Dan-

mark 



59 

2020:2 Var är det lönt att fiska? - en analys av fisket i svenska regioner 

2021:1 Krav på produktionsmetoder för import - vilka effekter får det? 

2021:2 Att upphandla ekologisk odling – höga kostnader och en låg träff-

säkerhet 

2021:3 Att flytta förlorade naturvärden - Fungerar ekologisk kompensat-

ion för att ersätta naturvärden vid exploatering? 

2021:4 Sälar i Östersjön – en analys av kostnader och nyttor 

2021:5 Är ekologisk odling bättre för miljön? 

2022:1 Nature-based solutions – what is the new concept about? 

2022:2 Nitrifikationshämmare - ett sätt att minska förlusten av kväve 

från jordbruksmarken? 

2022:3 Ägg och matfågel – vilka är utmaningarna och hur resilient är 

produktionen? 

2022:4 Mindre här men mer där – problemet med läckage av växthusga-

ser inom jordbruket 

2022:5 Fångster av siklöja och priset på löjrom - en ekonomisk analys 

2023:1 Skatt på bränsle – hur kan fisket anpassas? 

2023:2 Jordbruket i kris – när bör staten ge stöd? 

2023:3 Stigande matpriser – är det värre i Sverige? 

2023:4 Växande vattenbruk i en ren miljö – dags för nya styrmedel? 

2023:5 Levnadsstandard i land och stad – hur påverkar kostnader? 

2023:6 Stöd för åtgärder inom jordbruket som minskar utsläpp av am-

moniak och växthusgaser 

2023:7 Corporate compensation for carbon sequestration in agricultural 

soil 

2023:8 Hållbarhetsmärkning – möjligheter och svårigheter 

 





AgriFood Economics Centre 
PO Box 7080
SE-220 07 Lund
SWEDEN

www.agrifood.se
mail: info@agrifood.se

About AgriFood Economics Centre 

AgriFood Economics Centre provides economic expertise in the fields of food, agricul-
ture, fishing and rural development. The Centre is a cooperation for applied research 
between the Swedish University of Agricultural Sciences (SLU) and Lund University. 
The aim is to supply government bodies with a solid scientific foundation supporting 
strategic and long-term policy choices. 

Publications can be ordered free of charge from www.agrifood.se 


