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Background

ÅProblem:
ÅLackof teachingmaterialin ethicsof 

chemistry

ÅNarrowunderstandingof Ethicsof 
chemistry= misconduct

ÅSolution:
ÅPublisha specialissueof a scientific

journal

ÅAim: to publisha textbookto beused
for universityteaching.

ÅTry it at a PhDcourse, summer 2019.

Ethicsan intrinsicpart of chemistry?
Å Chemistryhelpsolveglobal problems
Å Solutions arenever simple
Å Conflictsof valuesand interests-> 

Ethics

Å RRI and CSR agendas requireethics.



OVERVIEW: 
http://www.hyle.org/journal/issues/special/ethical-
cases.html
PART I:
http://www.hyle.org/journal/issues/22-
1/index.html
PART II: 
http://www.hyle.org/journal/issues/23-
1/index.html

http://www.hyle.org/journal/issues/special/ethical-cases.html
http://www.hyle.org/journal/issues/22-1/index.html
http://www.hyle.org/journal/issues/22-1/index.html
http://www.hyle.org/journal/issues/23-1/index.html
http://www.hyle.org/journal/issues/23-1/index.html
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A Method for Proper and Quick Ethical Analysis



DDT - values



Poly-vinyl chloride PVC 

ÅConclusionςGreen chemistrycancreateǎƻƭǳǘƛƻƴǎ ǘƻ ǘŀŎƪƭŜ t±/Ωǎ 
negative impactsor replacePVC altogether

Green Chemistry
ÅDesigningmolecules, reactionsand products that arenon-toxicand 

sustainable

ÅDiminishthe exposureof human societiesto harmful chemicals

ÅFoundedon the PrecautionalPrinciplePP

ÅGreen chemistshave a moral responsibilityto reshapesafechemicals



PP versus Cost-benefit analysis (Utility)

ÅPrecautiononlyworksbeyonda certaintreshold of dangerthat
varrantcostlyinterventions.

Cost-benefit analysis (CBA) is premised on the idea that government rules or industry 
decisions should proceed only if significant benefits (calculated in monetary terms) will result. 
For example, a company should only choose to remove a chemical if a large number of 
people will have their health protected without excessive cost or loss of profit. Policies that 
force industry to spend many millions of dollars per human life preserved or enhanced are 
ŜŎƻƴƻƳƛŎŀƭƭȅ ΨƛƴŜŦŦƛŎƛŜƴǘΩΦ





Elements Green Chemists can design 
alternatives to
ÅAcetyleneroute:
ÅCl2 productionςhighenergyuse

ÅCl2 and HClaretoxic

ÅUsesMercury (Hg) as catalyst

ÅEthyleneroute:
ÅEmitsorganochlorineby-products (e.g. dioxins)

ÅPolymerising VCM is toxic

ÅAdditivese.g. pthalateshas potentiallyendocrinedisruptingeffects

ÅReplacePVC with bio-plastics



Bisphenol-A

ÅPart of polymers (plastics) etc. 
ÅBaby bottles and food wrapping.

ÅMigrateto the food whenheated

ÅExampleof emergenceof unforeseenpotential riskςdisagreementwhether
it disruptsthe endocrinefunctions.

ÅTraditionaltoxicologyfocussedon cacinogeniceffects.

ÅConclusion:
ÅDiscussesdifferentƳƻǊŀƭ ŀƎŜƴǘǎΩ possibleactions informedby deontological

(safetyand precausion) and utilitarian (more goodthan bad) ethics. 



Bisphenol-A



Green Chemistry (GC)

ÅConclusion ςThe moral imperative of GC has not internalized in the 
chemical community

ÅValues involved ςsafety, stewardship for the earth versus autonomy.

ÅPredictable negative effects ς% Precaution, Humility. 





REACH

ÅConclusion ςREACH is informed by the Precautionary principle (PP), 
but must be strengthened in three regards: 

1. Safer alternatives can have unexpected negative effects (how can these risks 
be spotted?)

2. Companies can have vested interests in producing risk data (need for 
independent and transparent expertise to control reported data)

3. It is not clear how public actors can comment on risk assessments

ÅValue involved ςPP.

ÅMost chemicals have not been tested for their effects on the 
environment and human health. The effects are depended on the 
physical and chemical context (cf. Cocktail effects).



PP

ÅFrom curativeand preventiveregulationto anticipatorychemical
regulation.
ÅCurativeregulation: Nature cannotcureitself. Whathas beenpolutedcan

becleanedup. Polluterpays.

ÅPreventiveregulation: Whendamageis irreversible. Science canpredict
what needsto be prevented, and determinethe levelof damageso that
compensationcanbepayed.

ÅAnticipatoryregulation: Deals with how to anticipateriskssuggestedby 
uncertainty, plausibilityand propability. Serveto brakehastyaction.

ÅNot identicalto phronisis. (Not onlyourselves, the polisbut alsothe 
Earth and Humankind).





Conclusions

1. Ethicsis not a central element in the chemicalcommunity. Education as 
an instrument of change.

2. Responsibilityfor unexpectedeffectssharedin networksςchemistsas 
designers, industrialmanagements, regulationauthorities, consumers. 
Oftenlockedin. Difficult to changethe situation.

3. Precautionseemsto bea central value/ principletogehterwith safety/ 
security, utilityόέƳƻǊŜ goodthanƘŀǊƳέύΣ caringfor the earthand 
inclusion.

4. Miss cases on justice(two cases are in the pipeline).

5. Overlap betweenEthicsof EnvironmentalHealth and Ethicsof Chemistry. 
Ethicsof EnvironmentalHealth and other fieldsof appliedethics. 


