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VISION
The hefty price 
tag on biodiversity loss

Dutch banks, insurance companies and pension funds 
could see investments worth hundreds of billions go 
up in smoke due to loss of biodiversity, say the Dutch 
central bank DNB and the Netherlands Environmental 
Assessment Agency (PBL). A wake-up call? That 
remains to be seen, says emeritus professor Matthijs 
Schouten (Ecology and Nature Management). 

According to the PBL and the DNB, the Dutch financial 
sector is vulnerable to biodiversity loss, partly due to the 
500 billion euros they have invested in companies that 
are highly dependent on ecosystem services. Schouten: 
‘An understanding of the economic value of biodiversity, 
or, more broadly, nature, is nothing new. It was scientifi-
cally proven a long time ago, for instance, that nature 
contributes substantially to people’s wellbeing, and 
saves the Netherlands alone at least two billion euros a 
year in healthcare costs. We have also known for a long 
time that leisure activities out in nature generate bil-
lions of euros per year, possibly more than agriculture if 
calculated per hectare. And yet we see none of that re-
flected in the economic models adopted by the Nether-
lands, in which nature is conspicuous for its absence.’

Will this study by PBL/DNB change that? 
‘I doubt it. Politicians have underestimated the econom-
ic value of nature for many decades. I think it’s a good 
development in itself that the DNB and the PBL are now 
warning so explicitly about the economic and financial 
risks of biodiversity loss. But society is so used to taking 
nature for granted and seeing it as a consumer good that 
you can use to your heart’s content without ever paying a 
price… I doubt whether the warning from the DNB and 
the PBL will have enough impact to turn the tide. I reck-
on the lockdown period we’ve just had will influence the 
way we think about nature far more.’

You mean because we’ve experienced nature without the 
traffic noise, vapour trails and air pollution?
‘Yes. Here in the Netherlands that was quite an experi-
ence at times, so just imagine what it was like in places 
like Delhi: young people there could see the peaks of the 
Himalaya on the horizon for the first time in their lives. 
An experience like that can have a life-changing impact. 
I don’t expect a report like this one from the PBL to have 
much impact, but I am hopeful that the coronavirus cri-
sis will bring about real change. I’m noticing that the 
younger generations in particular really do want us to 
change course.’   ME

MUCOUS MEMBRANE IN 
GILLS KEEPS FISH HEALTHY 
Fish excrete in the same water from 
which they obtain their oxygen. So 
how do they stay healthy? Through 
an ingenious and sensitive system in 
the gills. 

‘Gills are possibly even more interest-
ing than brains,’ says Geert Wiegertjes, 
Wageningen professor of Aquaculture 
and Fisheries. ‘Gills function as lungs, 
kidneys and an immune system. 
Brains cannot compete for complexi-
ty.’ In collaboration with international 
colleagues, he studied which tissues in 
the gills are crucial to the fish’s health 
and how these tissues have developed 
through evolution.
Gills are used by fish to extract not just 
oxygen but also minerals from the wa-
ter. Fish inhale oxygen and exhale car-
bon dioxide and ammonia, all through 
the water. However, that same water al-
so contains infectious microorganisms 
that threaten the fish’s health. How do 
they keep these at bay?

ZEBRAFISH
 Researchers discovered a few years 
back that lymphoid tissue in the gills 
plays a crucial role in the defence 
against microorganisms in the water, 
in much the same way as the lymph 
glands around our lungs help protect 
us against airborne pathogens. 
 Recently, a new tissue structure was 
discovered in salmon — interbranchial 
lymphoid tissue (ILT) — that turns out 

also to play an important role. 
In a new publication in Biology, 
 Wiegertjes and his international col-
leagues show how these ILTs have 
evolved over time, not just in salmon 
but in other types of bony fish as well. 
The study shows that both large carp 

and small zebrafish have this tissue 
structure, but evolution has led to 
 major differences in the way these 
lymphoid structures are organized.  

IMMUNITY
Wiegertjes now aims to find out 
whether fish, like humans, have an 
immune system comprised of the 
 different mucous membranes 
throughout the body. In the case of 
fish, this mucous defence system 
could be located in both the intestines 
and the gills. The scientists hope this 
knowledge will allow the development 
of food additives that can fortify the 
fish’s natural immunity, making them 
more resistant to disease. The 
 researchers are focusing not just on 
intensive salmon farming but also on 
the less intensive farming of tilapia, 
for example.   AS
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‘Brains cannot 
compete with gills 
for complexity’


