
Climate change risks and the 
measurement of circular economy

Prof.Dr.Ionut PURICA

m.c.ARS

ipurica@gmail.com



Topics for discussion

• Why circular economy a thermodynamic 
model

• Measuring circular economy – complex 
indicators

• Conclusions



Why circular economy a 
thermodynamic model

• The energy intensity evolution shows periods of 
increase when the economy is reorganizing 
followed by decrease as a more efficient  
structure is in place.

• In first stage energy is consumed not only to 
produce GDP but to change structure – this 
diminishes entropy 

• In second stage less energy is consumed per unit 
of GDP.

• In both stages resources are exchanged with the 
environment



Why circular economy a 
thermodynamic model

dST/dt+dU/dt+Skidmi/dt=0

where: ki – a constant of each resource i
measured in energy per unit of resource; it 
describes the technologies available for using 
the said resource;
mi – the quantity of resource i exchanged

Estimated	temperature	increase	for	selected	economies	[oC]	

 
dU dS T=dU/-dS 

USA -164.17 79.54 2.06 

UK -128.20 114.58 1.11 

Germany -64.10 102.27 0.62 

Japan -48.19 48.19 1.00 

Italy -21.97 40.81 0.53 

	

Energy	intensity	reported	to	the	British	Parliament		

 



Why circular economy a 
thermodynamic model

• To diminish the temperature increase one needs to reduce the new 
denominator (dU/dt+ Skidmi/dt). 

• This is done by e.g. reducing the velocity of transfer of primary resources 
by increasing product use time i.e. -dm/dt.. In economic terms this would 
mean e.g. to make more durable products with more possibilities to 
increase their use time by a better maintenance capability in their design 
and by a better type of service in operation. 

• Also, the recycling of waste may contribute to diminishing the rate of 
transfer of primary resources from/to the environment. Making steel from 
scrap metal rather than from ore has an impact both on less primary 
resource transfer and on the smaller overall consumption of energy for 
metallurgical production.

• Renewable energy is also contributing to diminish the exchange od 
resources       

• CIRCULAR ECONOMY IS A MUST.



Measuring circular economy –
complex indicators



Measuring circular economy –
complex indicators



Measuring circular economy –
complex indicators



Conclusions

• Circular economy is the main vehicle to diminish 
environmental temperature increase.

• The exchange of resources with the environment must 
be reduced by generating new technologies that 
transform present waste liabilities into assets.

• Financing circular economy actions may be done based 
on a climate change insurance policy resulting from risk 
evaluation stemming from big data analysis.

• Measuring circular economy needs new complex 
indicators that shed new light on development values.
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