
NGTs: Labeling, Traceability, and Coexistence

Kutay Cingiz, Yan Jin, Maximilian Kardung, Margherita Simonetti 
Justus Wesseler, AEP-WUR



 NGTs in the EU: GMO regulation -> approval, coexistence, labeling, 
traceability -> costly, reduced competitiveness

 EC proposal: two categories - NGT1, NGT2 – no organic, no herbicide 
tolerance

 NGT1: small changes (up to 20 base pairs), labeling of seeds only, no 
traceability, notification and information for approval

 NGT2: larger changes, labeling and traceability, simplified risk assessment

 Amendments: labeling and traceability, patents, …

Setting
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 Direct and indirect costs, complexity, administrative burden, and other costs 
of segregation associated with mandatory traceability, labeling, and 
coexistence requirements for Category 1 NGT plant products in the EU?

 Uptake and availability of NGT products in the EU in comparison to other 
world regions?

 Potential impact of these requirements on innovators currently investing in 
NGT products (including the public and private sector)?

Questions
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Regulatory Implications: Model
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Four phases: R&D, Approval, Marketing, Ex-post Liability

 Effect of Regulation on Immediate Investment

R & D (R) Approval (A) Marketing (B)
Ex-post Liability 

(θ)

κ1 κ3κ2



Model Application: simulations
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Coefficients Standard Error t Stat
Intercept 0.8205 0.0015 553.39
κ1 0.6089 0.0001 4072.26
κ2 0.6277 0.0001 4194.04
κ3 -0.0130 0.0001 -86.62

Average approval 
length: about 6.7 years 
(Smart et al., 2017)

Simulation results



 Four scenarios:
● Baseline: NGTs treated as “conventional” crops
● Coexistence: NGTs treated as “GMOs” but no labeling beyond seeds 

required
● NGT labeling: NGTs treated as “GMOs”, but no coexistence
● Co-NGT: NGTs treated as “GMOs” with coexistence
● Co-NGT in supply chain

 Comparing results: differences explain benefits and costs.

Five Crops: maize, osr, wheat, tomato, potato
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 Assumptions:
● EU prices and quantitities: three year average
● Adoption: logistic, 40% after 20 years
● K-shift: based on 10% yield increase
● Producer and consumer surplus

 Model: Equilibrium displacement model, supply chain analysis

Scenario assumptions
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Genome Editing 
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Genome Editing
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NGT applications: market release
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Coexistence scenario
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Policy
EU Member States 
apply and intend to 
apply

ex-ante regulations
Prohibition and approval procedures
prohibition of planting GM-crops in specific areas AT, DE, HU, LU, PT, SK
case by case approval for each field by local 
authorities AT*, HU, IE, SK

compulsory training of farmers planting GM-crops 
to be paid by the GM farmer DK, HU, SK

consent from landowner needed AT, BE, HU, LU, SK
consent from neighbours needed AT, BE, HU, LU, SK
Registration and information duties

registration of areas in publicly available database AT*, DE, DK, GR, LV, LT, 
SK

registration of areas in publicly available 
database, restricted access

AT*, PT, EE, FI, FR, HU, 
NL, PL

informing neighbouring farmers and landowners DK, AT, HU, NL, PL, SK

record keeping DE, DK, PT, CZ, ES, HU, IT, 
NL, PL

Technical segregation measures

minimum distance requirements AT, BG, CZ, DE, DK, EE, 
FR, HU, NL, PL, RO, SK

buffer zones AT, CZ, EE, FR, PL, SK
rotation intervals GR, LT, SE
Biotech free zones BE

Policy
EU Member States 
apply and intend to 
apply

Insurance measures
compensation fund paid by GM-farmers 
(levy on GM crops) plus support from the 
central government

DK

compensation fund paid by private 
stakeholders PT, IE, FR, NL

liability fund BE
private insurance against damages AT*, LU

ex-post liability rules
Legal liability for damages
liability based on civil law CZ, EE, HU, SK
fault based liability AT*, DK, FR, NL
strict liability for GM-farmers AT*, DE, IE, PL
joint and several liability DE
Proving damage
burden of proof lies with GM farmer AT, DE, FR, IT
burden of proof lies with non-GM farmer IE
Penalties
fines for non-compliance with ex-ante 
regulations

AT, CZ, EE, FR, IT, LV, 
LT, LU, PL, PT, SK



Coexistence Scenario
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Labeling and traceability debate
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 Current policy: not workable, only PCR based tests allowed, change time 
consuming

 Possibilities:
● Indication on the label: just printing costs
● Via varieties: costs increase exponentially 
● Documentation similar to other credence goods
● Identification for labeling (if possible): high cost scenario

 Identity Preservation: non-NGT bears the additional costs

Labeling and traceability scenario
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 Assumptions: 
● Market segregation: a new NGT supply chain introduced
● Labeling and traceability along the supply chain required
● Labeling and traceability costs: low, middle, high

● Low: may contain NGTs, no tracing
● Middle: contains NGTs, w/o specification but traceability
● High: contains NGTs, with specification and traceability

 Result: lower benefits for producer, processor, consumer, import and export,
● Difference to baseline scenario costs/benefits

NGT labeling scenario: market segregation
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NGT labeling scenario: market segregation
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Figure 4: Crop Supply 
Chain in the EU



Summary scenarios w/o supply chain
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Total surplus in 
million Euro 

(average per year)



Supply chain: maize
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Conclusions

 Different scenarios: effects assessed by comparison

 OSR and potato most strongly affected by coexistence policies

 Labeling and traceability: 

● High policy dependence

● Changing identification/traceability policies time consuming

● Delay: Very costly (baseline scenario results)



Conclusions

 Labeling costs depend on the labeling requirements

● Low, middle, high scenario

● Less costly for tomato and potato, easier to segregate

 Traceability costs:

● Linked with IP preservation

● Less costly for tomato and potato (easier to segregate)

● Non-GM crushers, processors, and manufactures 80% of the costs

● Increases food prices!!!



Conclusions

 International trade effects:

● Importers of Non-GM mainly affected (case of maize)

● Spill-over effects on other regions

 Overall effects:

● Labeling and traceability prevents application at EU level.

● They act as a barrier to submitting proposals for approval for import and 
processing of NGTs. 



Thank you for 
your attention!

The presentation and its contents is 
the sole responsibility of the 
authors and may not reflect the 
views of CropLife Europe or of 
those we have consulted.
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