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 Same evidence, different assessment  

The role of primary suppositions in scientific discernment of risk 

 

Overview 

Topic: the scientific disagreement about uncertainties linked to 

cultivating and eating genetically modified plants. 

Main claim: such disagreement is not rooted in physical evidence, but 

in dissenting basic intuitions about nature. 

Additional claim: a crucial contribution toward a solution of the 

disagreement might come from the analysis and discussion of 

such intuitions 

Case example: Scientific discussion about risk assessment of Stacked 

GM. 

 

Scientific disagreement on safety of genetically modified 

plants  

Divergence: is the available evidence (evidence we have from risk 

assessment) adequate and sufficient to guarantee safe use? 

The discrepancy is not accommodated by the production of more 

evidence. This indicates a non-epistemic disagreement between 

the two camps.   

Hypothesis: part of the non-epistemic disagreement relies on 

divergent intuitions about nature.  

Why this debate? It seems a convenient example to show to which 

extent a scientific judgement of risk can be influenced by basic 

scientific intuitions. It is a good illustration of which advantages 

can derive from the isolation and analysis of such intuitions. 

 

Primary suppositions 

Primary Suppositions = a priori scientific assumptions about the 

fundamental nature of things (Galileo, 1615) 

Why “Primary”? 

(i) Necessary for formulation of hypotheses 

(ii) Adopted before evidence 

(iii) Guide for epistemic activity 

 

Example of Primary Supposition: the Aristotelian conception of a 

geocentric system. Ptolemy adopts this supposition  “before 

trying to account for the appearances, not as a pure astronomer 

but as a pure philosopher”. (Galileo, 1615) 

 

Using the Galilean approach means: 

- acknowledging Primary Suppositions as omnipresent parts of 

scientific inquiry 

- identifying Primary Suppositions behind hypotheses, 

argumentations etc. 

- expanding the scientific and/or philosophical inquiry to the 

analysis of primary suppositions (this part is not developed here) 

 

Primary suppositions and non-epistemic values 

Primary suppositions are strictly connected to non-epistemic values. 

They form the world view in which the goals (technological 

progress, harm prevention…) are set. 

Primary suppositions lend credibility to normative projects (i.e. 

“biological difference between races” lends credibility to race 

based normative projects), as well as to scientific projects 

motivated by non-epistemic values. 

 

Case example: the scientific debate on evidence of risk in 

Stacked GM plants 

See second handout. 

 

Glossary 

Conventional plant breeding  

The process of changing the genetic makeup of crops by breeding 

them and selectin for the desired trait(s). 

Conventional hybrid 

The end result of conventional plant breeding. Does not need to be 

risk assessed before commercialization. 

Transgenic plant transformation 

Introduction in the genome of a plant of DNA material from a different 

species (plant, bacterium or other), with the purpose of 

introducing a new trait.  

Single genetically modified (GM) plant 

The end result of transgenic plant transformation. Needs to be risk 

assessed before commercialization. 

Stacking of GM plants 

The process of accumulating two or more transgenic fragments in one 

plant by breeding two single GM parents and selecting the 

offspring 

Stacked GM plant 

The end result of stacking of GM plants. Needs to be risk assessed…? 

Debate about Stacked event risk assessment: 

“Position 1”  

Stability and/or potential interactions of transgenic proteins can be 

inferred by information from single GM risk assessment and are 

therefore no subject for a new assessment; 

“Position2” 

Some issues cannot be inferred from the risk assessment of single GM 

parental plants and require generation of new evidence. 

 

Common base for both positions   

(I) Available data 

(II) Single event plants, when sufficiently tested, are safe 

(III) Conventional breeding is a safe process. 

 

Discussion 

We suggest three advantages of a scientific argumentation that is held 

aware and transparent of its Primary Suppositions. 

1. It frames the disagreement 

2. It allows scientific and/or philosophical extension to which of the 

primary supposition is more appropriate 

3. It reveals syllogistic use of some notions (for example gene, 

genetic stability) 

 



ROCCA, ANDERSEN, AGAPITO-TENFEN 

Elena.rocca@nmbu.no 
 

Testing the relevance of primary suppositions 

Position 1, and 2 do not find a point of agreement concerning risk 

assessment of GM Stacks. In order to show the importance of 

primary suppositions for the arguments presented, we 

reconstruct the arguments but switch primary suppositions. 

  

Position 1)  

P1) Conventional breeding of conventional plants produces no novel 

food and feed safety issues  

P2)*  Conventional breeding of conventional plants is potentially 

dis- similar to stacking 

C1:)  ? 

P3)   Transgenic product behaviors in Single event plants are known 

P3)*  Transgenes might behave dis-similarly in Single GM plants 

and stacked plants  

P4)* Endogenous genes might behave dis-similarly in Single GM plants 

and stacked plants  

P5)  ? 

C:2)  ? 

Here we see that position 1 cannot be argued through. P1) and P3) 

remain, and all parties commonly accept them. The conclusions 

drawn however are not robust enough to withstand alternative 

primary suppositions. We see a similar situation for position 2.  

 

Position 2)  

P1) Conventional breeding of conventional plants produces no novel 

food and feed safety issues      

P2)*  Conventional breeding of conventional plants is potentially 

equivalent to stacking    

C1:)  ? 

P3)*  Genes and their products behave equivalently in Single GM 

plants and in Stacks 

P5) ? 

C2:)  ? 

Here, once we have switched primary suppositions, the natural 

conclusions would be those of position 1.  

 

Conclusion 

We consider this a clear indication differing primary suppositions are 

at the core of the disagreement concerning risk assessment of GM 

stacks. 
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Determining Primary Suppositions 

Position 1: Determination of primary suppositions in: Weber N., Halpin C., Hannah L.C., Jez J.M., Kough J., Parrott W. 

(2012). Editor’s Choice: Crop Genome Plasticity and Its Relevance to Food and Feed Safety of Genetically Engineered 

Breeding Stacks. Plant Physiology 160: 1842-1853. 

Position 2: Determination of primary suppositions in: Agapito-Tenfen S, Vilperte V, Benevenuto R, Rover C, Traavik T, 

Nodari R (2014) Effect of stacking insecticidal cry and herbicide tolerance epsps transgenes on transgenic maize 

proteome. BMC Plant Biol 14(1):346 

Quotes Gist of the argument Argument overview 

(primary suppositions in 

Italic) 

Primary Supposition 

(implicit) 

There is no evidence that a 

random genomic change in a 

crop has resulted in a novel food 

or feed safety issue” (P.1587).  

 

“Although breeders recombine 

tens of thousands of genes with 

virtually infinite potential 

interactions, to our knowledge, 

there has never been a report of 

a completely novel toxin or 

allergen appearing in a genus as 

a result of conventional 

breeding” (P.1588). 

 

“Hundreds of thousands of 

varieties have been bred 

without the emergence of any 

novel allergens or toxins, 

indicating that the likelihood of 

such events is virtually zero” 

(p.1588). 

 

“To guard against unexpected 

increases in levels of known 

toxins, breeders have instituted 

screens for these compounds in 

new varieties before they are 

released” (P. 1588)  

 

“… the ways in which risks are 

managed during conventional 

breeding of non [GM] crops, 

which includes testing for any 

known concerns, sets the 

framework for the food and feed 

safety assessment of [GM] 

stacks. “(P.1588) 

 

Although conventional 

breeding involves 

randomness it has 

proven to be a safe 

procedure that does not 

bring about any novel 

safety issues. 

 

Selecting for the most 

stable plants is intrinsic 

to the process of 

conventional breeding 

and further guarantees 

its safety.  

 

It is then concluded that 

[GM] stacks should be 

tested in the same way 

as conventional hybrids. 

P1)  Conventional breeding 

of conventional plants 

produces no novel 

food and feed safety 

issues  

 

P2)  Conventional breeding 

of conventional plants 

is equivalent to 

stacking of GM plants 

 

C1)      Stacking process  

produces no novel food and  

feed safety issues 

Process Equivalence 

 

The internal processes of a plant 

during stacking, are equivalent to 

the internal processes of a plant 

during conventional breeding of 

conventional plants. 

 

“Single event plants undergo a 

rigorous safety assessment” 

(P.1588) 

 

“The only remaining question is 

therefore whether products of 

the events will interact with 

each other” (1590) 

 

“… when combining [GM] events 

by breeding, it is possible to 

make predictions concerning 

possible interactions between 

the events within the [GM] stack 

in a highly focused manner, and 

testable hypotheses can be 

developed for those specific 

interactions”(P.1589) 

Since the parent GM 

plants that make up the 

stack have been tested 

separately, we can take 

information from these 

tests and apply it to the 

stack.  

 

The only issue that 

cannot be directly 

solved from the general 

safety of single GM 

plants, is the possible 

interactions between 

transgenes in the stack.  

 

The probability for such 

interactions are 

predicable. 

P3)   Transgenic product 

behaviors in Single 

event plants are known 

 

P4)  Genes and their 

products behave 

equivalently in Single 

GM plants and in 

Stacks 

 

P5)  Transgenic product 

interaction in stack is 

predictable (P2, P3, P4) 

 

C2)  Potential interactions 

between the events 

within the [GM] stack 

can be predicted (C1, 

P5) 

 

Entity Equivalence  

 

Genes and their products behave 

equivalently in a single GM plant 

and a stacked one. 

 

 

Quotes Gist of the argument Argument overview 

(primary suppositions in 

Italic) 

Primary Supposition 

(implicit) 

“ … the combination of two transgenes could 

differentially modulate endogenous gene 

expression, which might have an effect on 

the plant metabolism and physiology “ 

 

“[There might be] unique effects of stacking 

two or more genetic inserts” (P.2).  

 

 “GM plants containing stacked events 

cannot be considered generally recognized 

as safe without specific supporting evidence 

(p.2)” 

 

Although conventional 

breeding is safe, there 

might be unique effects 

of stacking that we have 

not tested for. 

P1) Conventional breeding 

of conventional plants 

produces no novel food 

and feed safety issues  

  

  

P2)  Conventional breeding 

of conventional plants 

is potentially dis- 

similar to stacking 

    

C1)  There might be novel 

effects of stacking two 

or more genetic inserts 

(P1,P2) 

 

Process Variability 

 

Internal processes in 

stacking might differ 

from internal 

processes in 

conventional 

breeding. 

Literature on molecular characterization of 

GM stacked events is scarce, and the 

comparison of their expression levels and 

potential cellular interaction to parental 

single GM lines is absent” (p.2)  

“…compared to parental single event 

varieties… genome changes in stacked GM 

Maize may influence the overall gene 

expression (p.15)  

 

Possible synergistic and antagonistic 

interactions following transgene stacking 

into the GM maize genome by conventional 

breeding might result in the differential 

regulation of endogenous proteins” (P.15, 

readapted with author approval)  

 

Although we know the 

behavior of genes and 

their products in the 

Single event parent 

plants, we cannot derive 

their behavior in stacks. 

P3)  Transgenes might 

behave dis-similarly in 

Single GM plants and 

stacked plants  

 

P4) Endogenous genes 

might behave dis-

similarly in Single GM 

plants and stacked 

plants  

 

P5) Interactions within a 

stack compared to a 

Single event parental 

plant are unknown (P3, 

P4) 

 

C2)  Stacked plant (whole), 

transgenic products, 

and/or endogenous 

products might differ 

unpredictably from GM 

single event Plants 

(C1,P5, P6)  

 

Variability of Entities. 

 

Biological entities 

behave differently in 

different settings. 


