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Fantastic Expectations 

“Wouldn’t it be wonderful if, rather than bemoaning human industry, we had reason to 

champion it? If environmentalists as well as automobile makers could applaud every time 

someone exchanged an old car for a new one, because new cars purified the air an produced 

drinking water?“ (McDonough & Braungart 2002, p. 90) 

This is an interesting quote from William Donough’s and Michael Braungart’s book Cradle to Cradle 

(2002). Since it was published, the Cradle-to-Cradle concept has been embraced by politics and 

business alike. Apparently, there is an insatiable demand for a utopia in which there are simple 

solutions to the most difficult problems and where conflicts of interest disappear like snowflakes in 

the sun. Wouldn’t it be beautiful to live in a world where infinite economic growth would result in a 

cleaner environment and happier people? “Limits to Growth”, once the Club of Rome’s unattractive 

message, would no longer be an issue, but rather endless growth, not destroying but producing 

nature. 

C2C Principles 

The C2C concept is based on a set of simple principles for the design of products and production 

systems, embedded in a philosophy that claims to use nature as the example for the design of 

technical and economic processes. The central element of this philosophy is a strict separation 

between biological and technical cycles. Biological cycles concern biological ‘nutrients’, which can be 

maintained endlessly by continuous absorption of solar energy. Technical cycles contain substances 

(so-called ‘technical nutrients’) that do not belong in nature and must be kept completely separate 

from natural cycles.  

One of the major principles underlying the cradle-to-cradle concept is formulated as “Waste equals 

food”, which means that products and production systems should be designed in a way that all 

residues from production or use can either be fully included into biological cycles or can be fully re-

used as a ‘technical nutrient’. It should be systematically avoided that, through the design of 

‘monstrous hybrids’ biological and technical cycles will become mixed. The second major principle is 

that only solar energy in different forms should be used: “Use solar income”. 

I such a world, the ecological footprint of products and production process is never negative and 

could even become positive (‘upcycling’). Economic growth would no longer be at the expense of 

nature. On the contrary, in this world, reducing environmental impacts is no longer the leading 

criterion for designing products and processes. Instead of designing processes with less negative 

impacts, the goal would be to design ‘good’ products: “Less bad is no good”. 



Fundamental Problems 

Reality will certainly look less bright than what is suggested by the cradle-to-cradle utopia. First, the 

concept is fundamentally problematic, for at least two reasons. The most serious problem is that it 

denies the Second Law of Thermodynamics. The claim “Waste equals food” makes us forget that for 

each process from a waste fraction (high entropy) towards a useful substance or useful product 

component (low entropy) will cost energy. Completely converting all waste streams into materials in 

their original quality will cost an endless amount of energy and endless time, as Georgescu-Roegen 

has irrefutably shown1. It may be argued that energy use is not an ecological problem as long as all 

energy is solar. However, this is not correct as even harvesting solar energy is never completely 

without negative ecological effects.  

The second fundamental error in the C2C approach is the assumption that biological ‘nutrients’ can 

simply be absorbed by biological cycles. As is pointed out by Lucas Reijnders, even ‘biological’ 

nutrients in the wrong quantities in the wrong place can result in serious negative impacts on 

ecosystems. 2  

Practical Barriers 

Apart from these serious fundamental problems, there are many practical problems that create high 

barriers against a transition towards a ‘cradle-to-cradle’ economy. On may sympathise with the 

slogan “Use solar income”, but how realistic is it? The share of solar and wind energy will certainly 

grow in the years to come, but a 100% share is utterly unrealistic, also taking into account that a 

radical closure of material loops will lead to additional energy demand. But even if that problem can 

be solved, it remains questionable how many products and processes will be developed that strictly 

implement the rules set by the C2C approach. Designing C2C products is relatively easy for products 

with few components and where the components are relatively close to natural raw materials. 

Examples can be found with certain building materials, cleaning chemicals and simple modular 

furniture designs. It is not surprising that more complex products, such as consumer electronics, are 

still conspicuous by their absence. 3 

Ecological Footprint of C2C Products 

No doubt, applying the ‘cradle-to-cradle’ philosophy can contribute to better recyclability of products 

and the design of more intelligent material cycles, for example through the establishment of ‘circular 

innovation hubs’. Nevertheless, the contribution of ‘cradle-to-cradle’ products to ecological 

sustainability is still very modest. The ecological performance of C2C products, even if they bear the 

C2C certificate, is uncertain. LCAs have been carried out for a minority of C2C products only and the 

LCAs available show a mixed picture. Not all C2C-designed products show favourable LCAs. It appears 

that C2C proponents believe that following C2C principles during design is more important than 

measuring ecological performance of the end product. Moreover, their unsubstantiated belief in the 

availability of solar energy tends to create a blind spot for issues related to energy use.  

Fantasy and Reality 

The conditions for a large scale transition towards a C2C economy are far from being in reach. 

Especially, the postulated endless availability of solar energy is fully unrealistic. The slogan “Less bad 
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is no good” is misleading. The assertion than C2C produts are ‘good’ instead of ‘less bad’ is sheer 

nonsense. Even C2C products and processes can only make a modest contribution to reducing the 

ecological footprint of our economy. Economic growth on the basis of C2C products and systems still 

means an increase of the overall ecological footprint. Economic growth will continue to have 

negative impacts on nature, even on the basis of C2C designs.  

‘Cradle-to-Cradle’ is a utopian concept. In the real world, applying this concept will be less beneficial 

than promised. Apart from fundamental problems, there are huge barriers against practical 

implementation. The utopian concept is based on an analogy: if it were possible to model our 

economic material cycles by learning from naturally occurring cycles, the result would be a ‘natural’ 

economy, an economy without waste. In that case there would not be shortages, only abundance. 

The conditions in the real world are different. We will necessarily continue to produce waste and a 

part of our energy will come from fossil fuels.  

In the C2C phantasy world, however, all products are ‘good’, all processes are ‘good’ and economic 

growth is a blessing again. This is a potentially dangerous message, if there is no clear distinction 

between phantasy and reality. In that case, it is erroneously assumed that the conditions under 

which a C2C-world is feasible have already been met. This way, the C2C concept is derailing into an 

argument for unbounded economic growth. ‘Cradle-to-Cradle’ is a utopian concept that may give 

direction to the development of ecologically intelligent products and process. However, it will never 

fulfil its beautiful promises in the real world. The slogan “waste does not exist” is not only far from 

the truth today, the expectation that a waste-less world can be realised in the foreseeable future is 

completely unrealistic.  

Words – No Action 

Politics and business have enthusiastically embraced the C2C philosophy. It is so much more 

attractive than negative stories about limits to growth and conflicts between ecology and economy. 

In a cradle-to-cradle world, limits have disappeared and conflicts have been solved. Although there is 

certainly a little bit of truth in that, we are light years away from this fairy-tale world. For the time 

being, there will be huge conflicts between economic growth and conservation of nature and 

climate. They will not disappear because of the development of a few ‘cradle-to-cradle’ products. 

There is no limitless availability of solar energy, nor is there a sorcerer who will immediately change 

all waste into ‘food’. However, the ‘cradle-to-cradle’-fairy-tale is so attractive because it is almost 

entirely based on good intentions rather than concrete results, on a belief in a world without waste 

in which everybody is committed to ‘good’ things: all products are ‘good’ and so are all production 

processes.  

Such a framework of big words and beautiful intentions nicely fits into a style of symbolic policy 

making, where politicians are praised for their good intention, but will be punished as soon as their 

policies dare to take influence on the real world. The EU’s waste policy is full of beautiful slogans on 

‘circular economy’, but at the same actions to limit landfills or to set more demanding standards for 

eco-design are being weakened rather than strengthened.4 
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Politics and business should develop stronger interest in the solution of real environmental problems 

in the real world instead of just following empty buzzwords. Real problems mean real conflicts and 

real uncertainties. Real solutions mean, apart from expertise and creativity, the willingness to 

compromise and to strengthen public policy. However, this may be an illusion. Policy makers may to 

escape reality by believing in fairy tales. 
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