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Industrialized Agriculture & Alternatives

• Soil degradation

• Biodiversity loss

• Animal welfare loss

• Food quality degradation

• Pressure on farmers‘ livelihoods …

• Open nutrient cycles

• Dependency on fossil fuels

• Energy inefficiency

• High-External-Input Agriculture
(Giampietro et al. 2014:41)

• Agroecology

• Eco-localisation

• Community Supported Agriculture (CSA)

• Social metabolism

• Human Approptiation of Net Primary 
Production (HANPP)

• Biphysical option space (Erb et al. 2015)

???



Energy (in)efficiency in Agriculture

Production Type Energy output : Energy Input
Tropical small-scale agriculture – kasawa 65-70:1

Non-mechanized rice production – Thailand 38:1
Tropical small-scale agriculture – various crops 15 – 40:1

Pastoralist production of meat and milk – Africa 10:1
Tropical agriculture – small amounts of chemical 

fertilizers
5-10:1

Hunters and gatherers 5-10:1
Non-mechanized maize – Mexico <3:1

Wheat – GB 3,5:1
Maize – USA 2,8:1

Home vegetable garden – GB 1,3:1
Agriculture of GB in 1968 on average 1:2,8

Mechanized strawberry production – USA 1:5
Cattle meat – USA 1:5

World agricultural production on average 1:10
Chicken meat production – GB 1:10

Ocean fisheries – GB 1:20
Fisheries – Mediterranean sea 1:100 Ulčák, 2003:74

Still almost ½ of the 
world population
(Fischer-Kowalski et 
al. 2011:147)



Socio-metabolic regimes (E consumption)
& metabolic transition



Socio-metabolic regimes 
(material throughput)

Traditional organic agriculture (Tello et al. 2012)



Metabolic transition in CZ agriculture

Grešlová Kušková 2013:596



Energy efficiency in CZ agriculture

Grešlová Kušková 2013:598



“Any social system not only reproduces itself culturally but also 
biophysically through a constant flow of materials and energy with its 
natural environment as well as with other social systems.” (Singh et al. 2010:5)

Social Metabolism (SM)

• Land use [ha]

• Time use [h]

• Energy and material flows [GJ, t]

• Derived indicators e.g. [GJ/cap/y]

• Current farm (2012),

direct field research

• Historical village (1840s)

Franciscan stable cadastre



Farm research – SM on the local level

1. Small-scale organic family farm
integrated in terms of:
• Farm composition & Land use: 

28ha (cropland 52%, grassland 30%, 
woodland 18%)

3.4 LU500 (pigs 79% , sheep and goats
15%, chickens 6%)

• Management practices: machinery
and fossil input (power capacity of 100kW, 
3.58kW/ha of farmland) + significant human
labour input (1,597 h/cap/yr, 314 h/ha/yr)

• Aims: „good“ food production, autonomy, 
economic viability of the family, connection
with the consumers (CSA)



FEROI = 0,35

FEROI = 0,61

past 11/33

present 17/28

0

2

4

6

8

10

12

14

16

18

0 5 10 15 20 25 30 35

Fi
n

al
P

ro
d

u
ct

[G
J/

h
a]

Total Inputs Consumed [GJ/ha]

Per ha relations of Final EROI

past: 11/32

present: 17/19

0

2

4

6

8

10

12

14

16

18

0 5 10 15 20 25 30 35

Fi
n

al
 P

ro
d

u
ct

 [
G

J/
h

a]

Biomass Reused [GJ/ha]

Per ha relations of Internal Final FEROI

IFEROI = 0,89

IFEROI = 0,36

past: 11/1
present: 17/9
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EFEROI = 1,97

EFEROI = 9,65

Figure 2: Decomposition of Final EROI, IFEROI and EFEROI. Red line and arrow = village level, c.1840 (past); blue line and arrow = farm level, 2012 

(present). Source: own calculation, based on metodology by Tello et al. 2016



Average distance travelled

Sale points Distribution [kg] Distribution [kg,%] Revenue [EUR] Revenue [EUR,%]

Total 32 035 100,0% 25 124 100,0%

CSA 8 399 26,2% 4 773 19,0%

other farmers 7 580 23,7% 1 390 5,5%

organic shops 6 563 20,5% 5 723 22,8%

direct farm sale 5 583 17,4% 8 340 33,2%

farmers' 

markets
1 818 5,7% 1 763 7,0%

restaurants 1 723 5,4% 2 046 8,1%

schools 188 0,6% 215 0,9%

individual 

consumers
90 0,3% 100 0,4%

wholesaler 52 0,2% 732 2,9%

unknown 40 0,1% 41 0,2%

Source: own calculation, see more in our coming paper (Fraňková and Cattaneo 2016)



What it means to be halfway between traditional
organic and industrialized organic agriculture

larger woodland share higher energy return 
larger garden share higher labour input
lower proportion of draft animals higher need for external inputs in mechanization but also 

higher animal food produce …

Food, Feed, Fibre, Fuel, AND Finance

Trade-offs within certain option space



Conclusions

• Sustainability debate in agriculture – very complex

• Social metabolism – very useful

• Current farm results – very preliminary

• Local food systems – very promising



Thank you for your attention!

Questions welcomed … 

now and anytime later:
eva.slunicko@centrum.cz

http://humenv.fss.muni.cz/english
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