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. Are we using good mdicators in economic analysis?
The Economic Energy Intensity of the economy

How useful 1s the mdicator
Economic Energy Intensity of the economy?

The indicator Economic Energy Intensity (EEI) 1s obtained by
dividing the Total Energy Throughput (T'E'T) of the economy of

a country (the energy used) 1n a year by the Gross Domestic Product
(GDP) of that country 1n that year

EEI = TET/GDP - Itis measured in MJ/US$

I MJ = unit of measurement of energy = MegaJoules



The indicator Economic Energy Intensity (ILEI) 1s not particularly
cood at characterizing typologies of countries . . .

As a matter of fact, if we look at clusters of countries with similar
values of EEI we find groups of countries with extremely different
typologies of economies!

The following data are from:
Fiorito G. 2013 Can we use the energy mtensity indicator to study

“decoupling” in modern economies? Journal of Cleaner Production

Vol. 47: 46/5-473
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The explanation of this fact 1s quite easy:
the indicator EEI 1s the ratio over two flows - TET/GDP

o  TET 1s associated with a tlow of energy; and
o  GDP 1s associated with a monetary flow

In turn these two flows depend on two Flow/Fund ratios

GDP (the flow) = GDP p.c. (tlow/fund) x population (fund)

TET (the flow) = EMR* (flow/fund) x population (fund)

EMR™ = Energy Metabolic Rate = energy use per capita per year



the flow/fund ratios - GDP and Energy Use per capita per year
can also be expressed as flows per hour of human activity

Total Human Activity = population x 8,760 (hours 1n a year)

By doing so we can write the flow/fund ratios as follows:

GDP per hour = GDP/THA

EMR per hour = TET/THA

Now we can finally explain why the Economic Energy Indicators
should not be used . ..



Year 1997 Finland = 29.73 MJ/h
El Salvador = 2.92 MJ/h

Finland = 12.6 MJ/$ - //

STET . |
M. " ThA 12.6 MJ/$ is a ratio

TET = —==  semantically void
GbP — 2P NO EXTERNAL

$ e REFERENT
El Salvador = 12.6 MJ/$ \

El Salvador = 0.23 $/h

Finland = 2.35 $/h (2,020 $lyear p.c)
(20,600 $/year p.c)
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o, Iixing the problem using the flow-fund model of
Georgescu-Roegen: the metabolic pattern of EU15
n the last 20 years




The distinction between funds and flows
(proposed by Georgesdroegen) to be used
to choose useful accounting protocols . . .

FORMAL DEFINITION

*aFUNDel ement 1 s what remains 7
representation in the duration (time horizon) of the analysis

*a FLOW-element is what appears (or disappears) in the chosen
analytical representation in the duration (time horizon) of the an

SEMANTIC DEFINITION
*FUND-e|l ement s = what t hwhatthesgstem i

* FLOW-elements = how the system interacts with its context
= what the system does



By making this distinction one can realize that BIOECONOMICS

requires 1dentifying first of all the 1dentity of the fund elements
= what category of fund element are we talking about?)

After specitying the typology of fund element
the relative flow/fund ratio can be used as benchmark

For example, we can calculate flow/fund ratios for a fund element that 1s:

* THE WHOLE COUNTRY
A SPAIN

*“PARTS OF THE SOCIO-ECONOMIC SYSTEM
A Household Sector (HH) vs Paid Work (PW)

* SUBPARTS OF THE PARTS - defined within PW
A Agriculture (AG); Bullding&Manufacturing (BM); Service&Government (SG)



A multi-level analysis of the energy intensity of a modern societ
moving from leveh A leveln-1 A leveln-2 (using flow/fund ratios)

MJ/hour Production
PW leveln-1
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3 ievel n-1

Consumption 2 26 $/hour

flow of added value



A multi-level analysis of the energy intensity of a modern societ
moving from leveh A leveln-1 A leveln-2 (using flow/fund ratios)

MJ/hour
PS leveln-2
010 0 TN 1 ®
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flow of leveln-1
energy PW
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50 |- ® AG leveln-2 5 ’
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flow of added value



The metabolic pattern of L
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The metabolic pattern of
Spain across levels
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The metabolic pattern of
UK across levels e so Ll
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Nethe When observing the right categories of fund elements you can finally
study patterns in which “apples” are compared to “apples” and
“oranges” are compared with “oranges” Then the metabolic pattern
of EU15 1s quite clear in terms of expected values of flow/fund ratios
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The metabolic pattern of EU countries across levels

GERMANY I
1992 -2005 ) oyel p2 | 1992 2005 [UKPS, 1992 /

Level n1
Level n1
[Germany PW, 1992 part : part
( \” ) ™ | [UKPW, 1992) - = = = _ .
IGer'man)ur Societal Avergae, 1992 | 1°-° : - ( \w -
| UK Social Average, 1992 | -r--
whol BSeCLie(5y0) '
| -O-e,- \_,_.F' whole . [sleelelte5's's)
P . Level n2 Level n2 B 1 ==/= 2% ag oo
| [Gemany AG, 1992) [Germany SG, 1992 ! I S i
L — o | [UKAG, 1992) UK SG, 1992
1 15 2 25 s £ A
Level n Leveln ‘ - " ’

The analysis 1s so robust
that the expected pattern
can be used to check for

s anomalies . . .

EMR - MJ/hr

whole / o g >

- - &

“ |
¢ Q?B ]

-1 O | [SpainAG, 1992] |SpainSG, 1992
=
10 15 20 25

Level n

¥ LinY







The wisdom of Nicholas Georgescu-Roegen . . .

you will never understand anything if you do not make a proper
distinction between “funds’®, “flows” and “stocks”. The economic
. process 1s about reproducing funds and it is not about producing
@ and consuming flows! This is the secret of metabolic analysis ...

“GOODS AND SERVICES” (FLOW ELEMENTY)

THE ECONOMY IS ABOUT REPRODUCING
THE PROCESSES REQUIRED TO
“PRODUCE AND CONSUME GOODS AND SERVICES”!

THEREFORE WHAT WE HAVE TO STUDY ARE:
(1) FLOW-FUND RATIOS (ntensive variables);
(1) RELATIONS OVER FUNDS (extensive variables)

it
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