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Christian Damgaard, Bioscience, Aarhus University 

 

The draft document does a thorough job in the Appendices of setting up different possibly harmful 
ecological scenarios (in the draft document called pathways) that are initiated by the release of a 
transgenic plant. However, the evaluation of possible long-term effects is mainly treated as effects 
within the agroecosystem, e.g. soil quality and development of resistance. Two examples of possible 
effects on the neighboring habitats caused by changes in crop management practice are: a) effects 
at the landscape level, e.g. larger fields leading to hedgerow removal and reduced crop diversity, and 
b) changes in the value of the agroecosystem for species outside the agroecosystem, e.g. changes in 
the presence of weeds and weed seeds. 

Unfortunately, the risk assessment methodology used in the draft document does not follow the 
generally accepted scientific risk assessment method, where a risk is defined as the probability that a 
specific event or scenario will occur multiplied by the effect or impact of the event (Risk = Probability 
x Effect). For example, the risk of a nuclear meltdown may be quantified by the probability that a 
meltdown occurs multiplied by the number of people expected to die or otherwise be directly 
affected because of the melt down. Thus, a scientific risk assessment is separated into two parts, 
estimation of the probability that a specific event will occur, and the adverse effect of the event on 
nature, environment, agriculture, the public etc. who is experiencing the risk (Damgaard & Løkke, 
2001).  

Moreover, instead of advocating the estimation of the distribution of probabilities of specific 
ecological scenarios, where the width of the distribution is a measure of the uncertainty (Damgaard, 
2002), the draft document advocates the testing of formulated risk hypotheses (point 23, page 8). By 
definition, the outcome of the testing of a hypothesis is either an acceptance or falsification of the 
hypothesis. Such a binary outcome (acceptance or falsification of the hypothesis) is not suited for 
quantifying the probability that an ecological scenario will take place or describing the uncertainty of 
our knowledge. Furthermore, acceptance or falsification of the hypothesis critically depends on the 
design of a possible experiment and the associated statistical power, and an experiment with few 
replicates with relatively low statistical power will lead to a higher probability of acceptance 
compared to an experiment with more replicates. 

The use of general “testable risk hypotheses” that in a vague sense measure the same as the 
probability of an ecological scenario, but are detached from the effect of the investigated ecological 
scenario, allows for ad hoc wording of hypotheses and possible arbitrary reversals of the “burden of 
proof”. For example, the probability of acceptance or falsification of a hypothesis depends on 
whether the hypothesis is formulated as “There are no significant changes…” (A.5.1), “… are not 
found” (A. 2.1), or “… does not affect” (A.2.1). 

Additionally, the suggestion to formulate rather general “testable risk hypotheses” rather than more 
specific and precisely defined “ecological scenarios” often leads to hypotheses that cannot be tested 
in practice.  

For example,  



1) the risk hypotheses “the transgenic crop is not differently treated relative to the comparator 
crops” (A.6.1) is speculative and involves the future unknown use of the transgene.  

2) the risk hypotheses “seeds of the transgenic tree are not spread in a neighboring protected 
habitat” (A.7.2) can never be generally accepted if there is any seed set. 

3) the risk hypotheses “the abundance of typical plant species of this habitat does not decrease” 
(A.7.2) will almost always be falsified due to random demographic stochasticity or competitive 
interactions among the typical plants.  

In conclusion, given the above-mentioned important shortcomings in the presented risk 
assessment methodology, the present draft document needs to be completely restructured in 
order to incorporate standard risk assessment theory, methodology and terminology.     
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