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PhD candidates explain  
the most thought-provoking 
proposition in their thesis. 
This time it’s Ivonne Servin 
Balderas, who received 
her PhD on 5 March. In her 
study, she investigated the 
carbon transition as a pre-
requisite for a smooth and 
rapid energy transition.  
Text Ning Fan

SCIENCE

THE  
PROPOSITION

PhD theses   in a nutshell
Rhythm of the dunes
Dune formation in the river beds of deltas influences the currents. The rougher 
the riverbed, the greater the resistance to the flow. Sjoukje de Lange studied the 
dynamics of the dunes. Those dynamics depend partly on the material they are 
made of: the fineness of the sediment determines the length and height of the 
dunes, and sediment that sticks together reduces dune formation. A faster current 
(due to rain coinciding with an ebb tide, for instance) leads to bigger variation 
in the height of the dunes. De Lange’s findings will help improve hydraulic 
modelling. The Rhythm of Rivers Sjoukje de Lange  Supervisor Ton Hoitink. rk

Yummy!
We eat too much fatty food and it makes us get fat. Is that because fatty foods smell 
nice? Matjaž Pirc from Slovenia proved experimentally that humans can indeed 
smell fat. We can even distinguish between milks with different amounts of fat. 
But this is only partially confirmed by brain scans: yes, the brain ‘smells’ fat, but it 
doesn’t perceive differences in degrees of fattiness. Test subjects enjoy low-fat food 
if a fatty aroma is added to it. But in Pirc’s experiments, that made no difference to 
eating behaviour. You cannot nudge consumers toward low-fat choices with a fatty 
aroma alone. Stop and smell the fat! Matjaž Pirc  Supervisor  Sanne Boesveldt. rk

Common liverwort
The growth hormone auxin is 
indispensable for the growth and 
development of plants. The protein 
ARF (auxin response factor, a 
transcription factor) plays a key role 
in this. The protein binds to specific 
parts of the DNA and switches off 
genes there that are important for 
growth. Juriaan Rienstra studied 
that binding in the common 
liverwort. Only six nucleotides 
(TGTCGG, letters from the genetic 
code of the DNA) are crucial for 
that binding. Mutations in the first 
four letters cause the ARF to stop 
binding, and the plant is then no 
longer viable. Those six letters are 
actually key not only for this moss, 
but for the entire plant kingdom. 
Conservation of ARF-DNA binding 
during evolution. Juriaan Rienstra  

 Supervisor Dolf Weijers. rk

‘Pollution comes in many forms in our 
daily consumption, from the clothes 
we wear to the fuel we use. But it's 
not just consumer choices that are to 
blame. Even worse are the supermar-
kets, which often throw away perfectly 
good products that are approaching 
their sell-by date. What a waste.
Changing consumer behaviour is dif-
ficult. We can’t expect people to sud-
denly give up the conveniences they’re 
used to, nor can we expect supermar-
kets to change overnight. But we must 
act quickly to prevent further dam-
age to the environment. That’s why I 
believe that harnessing waste is the 
most realistic and effective approach 

to a carbon-neutral society, and this 
can only be done with the aid of envi-
ronmental science.
Through environmental technologies 
we can capture CO2 from the air, 
recover discarded food and recycle 
household wastewater. This offers a 
rapid solution to society’s irreversible 
problems of over-consumption and 
waste, effectively preventing pollution 
and mitigating the effects of climate 
change.’

‘Environmental science enables a 
healthy environment in a nonstop 
polluting society’


