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2. Execution:
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A 2500-YEAR TRADITION
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THE THREE PILLARS OF ETHICS

Ethics: ‘What ought | to do?’

1. Concerning other people

eeeeeeeee

2. Concerning the environment
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nvironmenta

3. Concerning myself



1. ENVIRONMENTAL DEGRADATION
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I. ENVIRONMENTAL DEGRADATION

Kaya identity: drivers of CO2 emissions, World Gihiii

in Data

Percentage change in the four parameters of the Kaya ldentity, which determine total CO,; emissions.

2 Change country
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Source: Qur World in Data based on Global Carbon Project; UN; BP; World Bank; Maddison Project Database OurWorldinData.orgfco2-and-other-greenhouse-gas-emissions « CCBY

Mote: GDP per capita is measured in 2011 international-% (PPP). This adjusts for inflation and cress-country price differences



2. SOCIAL EXPLOITATION — MODERN SLAVERY

Prevalence of modern slavery

Slavery in supply chains,
value of at-risk goods

29m
46.9m people are

living in modern
slavery globally

im
6ém 5m
(e
Asia and Africa Europeand Americas Arab States
the Pacific Central Asia

Source: Walk Free, The Global Slavery Index 2023

us < [T
Japan o [ $53.1bn
Germany & I 44bn
uk g [l 526.1bn
India o -$23.6bn
South Korea : [l $20.2bn

Canada () [ $20bn
Australia @ [ $17.4bn
china @ [ s17.2bn

France () [} $11.8bn

Value of the top five at-risk imports in selected G20 countries (US currency)

Source: Walk Free, The Global Slavery Index 2023



2. SOCIAL EXPLOITATION — MODERN SLAVERY

I Not free to choose
Worldwide exploitation of forced labour, 2016

By means of coercion  ofwhich: Mmale M female
% of total* 100

v 0 50

Sexual violence

Withheld passport or
other documents

Punished through fine/
financial penalty

Physical violence
Threats of violence

Withheld wages

Locked in work or
living quarters

Threats against family

Punished through
deprivation of food,
sleep, etc.

Threat of legal action

Had to repay debt

Kept drunk/drugged

Too far from home
and nowhere to go

ShIelcIHae @ BOECIEE

Sources: International Labour Organisation;
International Organisation for Migration; Walk Free Foundation

Economist.com

By sector
% of total*
v

Prevalence
Per 1,000 people

1.3

of which: M male M female
0 50 100

Accommodation and
food-service activities

Domestic work
Wholesale and trade

Personal services

Agriculture, forestries
and fishing

Manufacturing
Construction
Begging

Mining and quarrying

World total: 3.4

*Private sector



3. PERSONAL LACK OF AUTONOMY

Top reasons for quitting previous job, Apr 2021-Apr 2022, %

41
36
o = 29 26 26 26
14 13 13 ey
Lack of career Uncaring and Unsustainable Lack of Noninclusive and Unsafe
development and uninspiring work workplace unwelcoming workplace
advancement leaders expectations flexibility community environment
Inadequate Lack of Unreliable and Lack of support Geographic Inadequate
total meaningful  unsupportive people for healthand  ties and travel resource
compensation work at work well-being demands accessibility

Source: Subset of respondents from McKinsey's 2022 Great Attrition, Great Attraction 2.0 glebal survey (n = 13,382), including those currently employed and
planning to leave {n = 4,938), those currently employed and planning to stay (n =7,439), and those who quit their previous primary jobs between Apr 2091 and
Apr 2022 (n=1,124)

McKinsey
& Company



3. PERSONAL LACK OF AUTONOMY

Level of burnout 7
felt by employees, - -
% survey participants

49%

. . 17 of respondents say
30 they are feeling at
least somewhat
burned out
28
27
35 31

B Very-high degree

W High degree >

B Somewhat I l
Low degree

m Very-low degree

Asia  Australia Europe  Latin Total
America

Note: Burnout is likely underrepresented by our sample of full-time employees, as employees experiencing burnout are less likely to respond to survey requests
and those who feel most burned out may have already left the workforce.

Source: Reimagine Work: Employee Survey (Dec 2020—Jan 2021, n = 5,043 full-time employees who work in corporate or government settings)



3. PERSONAL:
VIRTUE ETHICS THROUGH SELF-SUFFICIENCY

® Enhanced freedom

= Multidimensionality

m Understanding material cycles "from
within”

® Proximity to nature

m Simplicity

m Aesthetics
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OVERALL ETHICAL STRUCTURE

Self-regarding
(virtue ethics)

Ends: Social-

Ethics responsibility

Environmental-
responsibility




OVERALL ETHICAL STRUCTURE

Self-regarding
(virtue ethics)

Ends: Social-
Ethics responsibility

Environmental-
responsibility

Means:

Self-sufficiency

Minimizing
Wants

Maximizing
Provisioning




OVERALL ETHICAL STRUCTURE

Means:

Self-sufficiency

Minimizing
Wants

Self-regarding Antiquity;

Maximizing
Provisioning

(virtue ethics) Moderniiy Modermty

Medieval;

Ends: Social- Medieval; M:d;?:; -
Ethics responsibility Modernity comempor:ry

Environmental- MOderniiy; Modernity;
CHLLBE Contemporary |Contemporary
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SELF-SUFFICIENCY “LAB” |

*Self-sufficiency in:

1. Dwelling; 2. Food

*Reasons:

1. Biggest impact; 2. Feasible; 3. Basic.

*Source of confidence:

- People have been doing it for many
millennia



[I. EXECUTION 1:
DWELLING




METHOD

O gr concrete

No foundations — no disturbance to soil
Natural materials (wood, soil, stone, wool)
Mostly local materials

Solar power

Cooling: passive

Heating: ‘Rocket Stove Mass Heater’

No sewage (composting toilet)

Grey water recycling
Self-built (with friends..)



INIMAL — ONLY COMPACTING SOIL ON 40 M? OF HOUSE

FZROUND WORKS + FRAMING




LENTILS, SIDES
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LIVING ROOF
(SHEEP WOOL; OLD CARPETS)




LIVING ROOF
OIL FROM AROUND THE HOUSE (TERRACES TO PREVENT SLIDING)




THE CLIMATE
CHALLENGE




INDOOR WALLS
'THERMAL MASS’: PEBBLES FROM AROUND THE HOUSE




EXTERNAL WALLS




FLOOR

STONE ON MUD,
THEN OILED WITH COOKING OIL

SHOWER

TRADITIONAL LIME PLASTER
1. CaCO; —

CaO + CO,.

2.CaO +H,O —
Ca(OH),.
3. Ca(OH), + CO,

—

CaCO, + H,0.



COMPOSTING TOILET HEATING
0 BLUE WATER. NO SEWAGE ~ ROCKET STOVE MASS HEATER




SOLAR POWER FURNITURE
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[I. EXECUTION 2




METHOD

Farm’s design goals:

1. Nutrition-oriented:

To meet Recommended Dietary Allowances
(RDA) — balanced diet

2. Environment-oriented:

Cause minimum negative environmental
impacts.

Very different from profit-oriented industrial
farming.



PLAN OF AGROECOLOGICAL FARM

Minimum impacts
*No chemicals

*No plough (‘no-dig’)
*Seasonal

°Local varieties
*Crop-rotation
*Small-scale tools

*Maximum rainfed

Maximum nutrition
*Crops mix with high
nutritional yield
*Spatial overlap

(intercropping)



PLAN OF AGROECOLOGICAL FARM

Wheat Pulses Olive oil Vegetables Total Calories
Grams/day
Carbs 274 gr 1000
(grams)
Fat (grams) 76 gr 600
Protein
(grams) 106 gr 400
Calories 2000
Kg/year
Plot size
(m?)




PLAN OF AGROECOLOGICAL FARM

Wheat Pulses Olive oil Vegetables Total Calories

Grams/day 125 225 65 1000 1415 gr

Carbs 90 131 0 52.5 274 gr 1000
(grams)

Fat (grams) 3 4.5 65 3.5 76 gr 600
Protein 16.5 59 0 30 106 gr 400
(grams)

Calories 426 768 526 280 2000
Kg/year

Plot size

(m?)




PLAN OF AGROECOLOGICAL FARM

Wheat Pulses Olive oil Vegetables Total Calories
Grams/day 125 225 65 1000 1415 gr
Carbs 90 131 0 52.5 274 gr 1000
(grams)
Fat (grams) 3 4.5 65 3.5 76 gr 600
Protein 16.5 59 0 30 106 gr 400
(grams)
Calories 426 768 526 280 2000
Kg/year 46 84 25 365
Plot size 200 350 50 150 750
(m?)




PLAN OF AGROECOLOGICAL FARM —

VEG GARDEN

bed 1 bed 2 bed 3 bed 4 bed 5 bed 6 bed 7 bed 8 bed 9

Winter Apiaceae + Allium Brassicas + Beta vulgaris Pulses

2014  camot, camot, camot Cellery/Fennel, Comi: Onion, Leek, Garlic Rocket, Spinach/Chard, Be coli, Radish, cauliflcibbage, Tumip, Kohlrabi fava, fava, fava peas, peas, peas <pea, chickpea, chicl
Summer Seeds + Solanum Cucurbita

2014 iunflower, 0, s. potatc com, com, okra ans, beans, mulukhiyah 0, bell pepper, 0 tomato, 0, eggplant  potato, 0,, Basil zumber, cucumber, armenianvatermelon, 0, melon squash, 0, zucchini
Winter Brassicas + Beta vulgaris Pulses Apiaceae + Allium

2015 it, Spinach/Chard, Be coli, Radish, cauliflobbage, Tumip, Kohlrabi fava, fava, fava peas, peas, peas <pea, chickpea, chickpea Camot, camot, camot Cellery/Fennel, Corii Onion, Leek, Garic
Summer Solanum Cucurbita Seeds +

2015 0, bell pepper, 0 tomato, 0, eggplant  potato, 0,, Basil :ucumber, cucumber, amenian~vatermelon, 0, melon squash, 0, zucchini sunflower, 0, s. potatt com, com, okra ans, beans, mulukhiy
Winter Pulses Apiaceae + Allium Brassicas + Beta vulgaris

2016 fava, fava, fava peas, peas, peas <pea, chickpea, chickpea Carrot, cammot, carmot Cellery/Fennel, Comi: Onion, Leek, Garlic  Rocket, Spinach/Chard, Be.coli, Radish, cauliflcibbage, Tumip, Kohlrz
Summer Cucurbita Seeds + Solanum

2016  cucumber, amenianwatermelon, 0, melon squash, 0, zucchini

Winter Apiaceae + Allium

2017 Cellery/Fennel, Comi: Onion, Leek, Garlic Camot, camot, camot
Summer Seeds +

2017 com, com, okra ans, beans, mulukhiyiunflower, 0, s. potato

Winter Brassicas + Beta vulgaris

2018  coli, Radish, caulificbbage, Tumip, Kohlr:t, Spinach/Chard, Beetroot
Summer Solanum

2018 tomato, 0, eggplant  potato, 0,, Basil 0, bell pepper, 0

Winter Pulses

2019 peas, peas, peas <pea, chickpea, chic fava, fava, fava Parsley, Cellery/Fennel, Comi: Onion, Leek, Garlic Carrot, camot, camot

Summer Cucurbita

2019  watermelon, 0, melon squash, 0, zucchini cucumber, amenian cucumbe

Winter Apiaceae + Allium

2020  Onion, Leek, Garlic Carot, camot, camot Cellery/Fennel, Comiander/DiGabbage, Tumip, Kohlr:t, Spinach/Chard, Becoli, Radish, cauliflowerhickpea, chickpea, chic  fava, fava, fava

sunflower, 0, s. potatc  com, com, okra  ans, beans, mulukhiyah

tomato, 0, eggplant  potato, 0,, Basil

0, bell pepper, 0  tomato, 0, eggplant  potato, 0,, Basil

Brassicas + Beta vulgaris Pulses

Boccoli, Radish, cauliflobbage, Tumip, Kohinst, Spinach/Chard, Beetroot  peas, peas, peas <pea, chickpea, chic fava, fava, fava

Cucurbita

watermelon, 0, melon squash, 0, zucchini cucumber, armenian

Apiaceae + Allium

Solanum
0, bell pepper, 0
Pulses

peas, peas, peas <pea, chickpea, chic fava, fava, fava ‘arsley, Cellery/Fennel, Com: Onion, Leek, Garlic Carrot, carmot, carot

Cucurbita Seeds +

watemmelon, 0, melon squash, 0, zucchini cucumber, amenian cucum com, com, okra ins, beans, mulukhiyunflower, 0, s. potato

Apiaceae + Allium Brassicas + Beta vulgaris
Boccoli, Radish, caulifloibbage, Tumip, Kohlr:t, Spinach/Chard, Be
Seeds + Solanum

com, com, okra  ans, beans, mulukhiy;unflower, 0, s. potato tomato, 0, eggplant  potato, 0,, Basil 0, bell pepper, 0

Brassicas + Beta vulgaris Pulses

peas, peas, peas



CEREALS, PULSES
(WHEAT, FAVA) AND
OLIVE OIL




VEGETABLES
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INPUTS

Vegetables Olive oil Pulses Wheat Honey Carob  Misc Total
Harvest
(kg/year) 535.7 40 84 48 15 5
Plot size
(m2) 140 45 350 200 1 5 741
Irrigation
(m3) 50 - - : - - 50
Labor 12.5
(days/year) 4 2 2.5 1.5 1 0.5 1 days
Petrol
(liters/year) 10 14 Q 33
Compost
(m3) 3 1 - - 4

48




RESULTS




PELMAN ET AL (2024) ‘A LIFE-CYCLE APPROACH HIGHLIGHTS THE
UTRITIONAL AND ENVIRONMENTAL SUPERIORITY OF AGROECOLOGY OVER
ONVENTIONAL FARMING: A CASE STUDY OF A MEDITERRANEAN FARM’
LOS SUSTAINABILITY AND TRANSFORMATION 3(6)

Prof. Gidon Eshel
Physics Department, Bard

College, Annandale-on-
Hudson, NY

Dr. Alik Pelman
Department of Humanities and
Arts, Technion

Prof. Jerke de Vries
Applied Research Centre, VHL
University of Applied Sciences,
Netherlands

Prof. Yohay Carmel
Faculty of Civil and
Environmental Engineering, The
Technion

Dr. Alon Shepon
The Porter School of the
Environment and Earth
Sciences, Tel Aviv University

b Dr. Sigal Tepper
' Department of nutritional
studies, Tel Hai College
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METHOD

Goal of research: comparison

Env.
Impacts

Nutrition

BAU

AGRO
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METHOD

Goal of research: comparison

Env.
Impacts

Nutrition

BAU

AGRO

MIX
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METHOD

Goal of research: comparison

Per unit mass Per unit area
Env. Nutrition Env. Nutrition
Impacts Impacts
BAU
AGRO

MIX




RESULTS: FOOD SECURITY IN AGRO

150
*RDA: meets or exceeds. 3w 2 g 2

*Calcium: 60%-130%. e } 3 2 s
e T
*Macronutrients 53 7rE R nrs FEEIFTz e T s it e oo
distribution: 49% carbs,

37% fats, 14% protein. 200

100

o
S

meets AMDR ( 55%-70%,
20%-35%, and 10%-35%
of total calories

150

iron {% of AI]

50

inin

zinc (% of Al)
=
calcium (% of Al)

o
(=]
magnesium (% of Al)

(=1

10
5
0

respecnvely) 123456?89101112 1234567 89101112 123456?89101112 {ééiéé'}ééfmlnlz

. cereal . fruits . legumes . oil . sugar tuber vegetable
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COMPARATIVE STUDY

AGROECOLOGY VS. CONVENTIONAL FARMING




LCA — CRADLE TO FARM GATE

Emissions to
air

Production of inputs

- Fuel
Energy/ . | Water
materials > TRGAULES

(compost/ mineral)
- Materials
- Herbicides/ pesticides

Emissions to
soil/ water

v

Background systems

Emissions to
I _—— = air — — —I
Production of produce Prod_uce.
(AGRO, MIX or BAU) grains,
- Soil tillage & planting pulses,
- Fertilization & irrigation vegetables,
l Materials - Crop protection honey,
Herbicides/ E e e
pesticides 1 ’
I carob syrup
& olive oil

| Farming system Emissions to

v

56




COMPARISON: ENVIRONMENTAL IMPACTS
(LCA)

Per unit mass Per unit farmed area
AGRO’s av. Impact: AGRQO’s av. impact:
37% of BAU 21% of BAU
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COMPARISON: ENVIRONMENTAL IMPACTS
(LCA)

Per unit mass Per unit farmed area
AGRO’s av. Impact: AGRQO’s av. impact:
37% of BAU 21% of BAU
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Note: ‘land use’ includes all land used for crop production:
farmland + land transformations and changes and land
needs of producing fuel, materials, fertilizer and their
related infrastructure and activities.

Hence, total land use for conventional farming is 290%
that of agroecology, per the same farmland area.



COMPARISON: NUTRITIONAL OUTPUT

Per unit mass Per unit farmed area
AGRQO'’s av. output: AGRQO’s av. output:
166% of BAU 97 % of BAU

500 -A _ - _ - | ! | ] 500 -B - | | -

450 450 |
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[95]
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300 -
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200 -
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150 -

sufficiency per produce (% RDA or Al)

E}
sufficiency per area (% RDA or Al)

100

%3]
(=]

50

0- 0

energy protein fats carb. zinc  iron magn. calcium energy protein fats carb. zinc iron magn. calcium
nutrient nutrient

W Acro . Bau [ mix
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NUTRITIONAL COMPARISON - ANALYSIS

@
1=}
S
>
w
=]
=}
w

Per unit mass: AGRO crops more
(66%) nutritionally dense. Due to
crops mixture.

Per unit farmed area: Although AGRO
more nutritionally dense, it produces
a slightly lower (3%) nutritional yield
(i.e., less nutrients per m2).

sufficiency per produce (% RDA or Al)

0
energy protein fats carb. zinc  iron  magn. calcium energy protein  fats  carb.  zine  ron  magn. calcium

Cause: total yield (i.e., mass per area) RS bl

of BAU is greater B ~cro [l o [l v

However, the larger yields are achieved
via larger inputs and greater
environmental negative impact.

61



NUTRITIONAL COMPARISON - ANALYSIS

As mentioned, per unit farmed
area, nutritional yield of AGRO is
97% that of BAU.

But AGRO's yields are only
about 50% that of BAU.

How is it possible? 3 reasons:

1. Intercropping

2. Mixture of crops (with higher
nutritional yield)

3. Zero onsite waste

62



COMPARISON:
COMBINED NUTRITIONAL-ENVIRONMENTAL

200 | A B
' impact

B Acidification

gé“ H <Gl y 4 @ Eutrophication

® A GcHe

5 150

o ¢ Land

w

< N Total

o

E ® Water

=] _

o

(O]

2 100 : @A B farm

©

5 @ AGRO
@ BAU

.. m ’ . MIX
50
0 100 200 300 400 0 100 200
relative enviromental impacts (%) relative enviromental impacts (%)

Nutritional quality (y axis) is presented using a relative nutritional score compared to BAU.
63



COMPARISON:
COMBINED NUTRITIONAL-ENVIRONMENTAL

Per unit mass Per unit farmland
Env. Nutrition Env. Nutrition
Impacts Impacts
BAU 100% 100% 100% 100%
AGRO 37% 166% 21% 97%
MIX 214% 166% 115% 68%




COMPARISON:

COMBINED NUTRITIONAL-ENVIRONMENTAL

Per unit mass

Per unit farmland

Per land use

Env. Nutrition Env. Nutrition Env. Nutrition
Impacts Impacts Impacts
BAU 100% 100% 100% 100% 100% 100%
AGRO 37% 166% 21% 97% 21% 273%
MIX 214% 166% 115% 68% 115% 31%

65




OVERALL

Per same area:

Environmental impaci

Agroecology: 21% of the negative
impact of conventional farming

Nutrition

Agroecology: 97% of the nutritional
yield of conventional farming

But!

If we count all land used by industrial
farming (farmland + area for:
fertilizer, machines, fuels, irrigation...)
its nutritional yield drops 2.9 times.
Hence,

Agroecology: 273% of the
nutritional yield of conventional
farming !



In other words, if we were to replace all land
occupied by industrial farming (directly and
indirectly), with agroecology,

we would be able to feed 2.7 times more people,
with merely 21% of the environmental impact.



POST GATE: LCA

We haven’t even mentioned post-gate losses and impacts, which
would make the advantage of agroecology even greater

Production of
MNatural Resource Farm Inputs

Extraction

On Farm
Production Phase

Pesticides
Fertilizer

Disposal

"

e ——————

Post Harvest Activities
Packaging
Value added production

Consumer



POST GATE: NUTRITION

Post-gate food waste in conventional farming: about 40%

This drastically reduces produce per area of conventional farming

and consumption
distribution
b) Global food protein flow International
trading losses
Harvest losses Post-harvest 2 Invested Distribution
10 losses 5 Non-food losses
uses 4 Processing
0 losses Consumer
6 waste Net excess

| ] 8 consumption
36
Crops for Crops for

Domestic eating eating
Edible crops Ediblelcraps crops 61 61 Household
grown after han‘repst available for supply ::JOd eaten
184 174 use 88

167

Required
intake
44

Edible crops

fed to .
animals Meat, dairy
89 and fish

38

Animal
losses
Grass, pasture 101

& stover eaten
by animals
51

Grown Harvested Post-harvest Allaratinn Pre- Available for Eaten Reauirad

Berners-Lee, M, et al. 2018. Current global food production is sufficient to meet human nutritional needs in 2050

provided there is radical societal adaptation. Elem Sci Anth, 6: 52.
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DISCUSSION: UPSCALING

1. copy and paste 2. inflate
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DISCUSSION: UPSCALING

What elements of agroecology can be preserved on a
large scale?

—
°

No chemicals

No-dig

Seasonal

Local varieties

Crop-rotation

Minimum irrigation (80% of plot rainfall)
Small-scale tools

Zero waste

0 o NO Ok WD

Crops with high nutritional yield (80% of plot: cereals, pulses, oil)

10. Spatial overlap (grain/olive oil)
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DISCUSSION: UPSCALING

Finance: is agroecology financially viable?

Need to be checked.

However,

Average monthly income in Israel: NIS 11,000
Average monthly expenses on food: NIS 1000

Hence, 0.1 of employment time is spent on food, i.e., 2.2

days/month
Agroecological farm: 1 day/month + expenses.

Conclusion: AGRO’s produce is not more expensive.
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DISCUSSION: TOTAL LAND USE

Example: Wheat land occupation

Total

Crop

Construction (industrial, dump, traffic)
Natural (forest, grass etc)

Water (water bodies, rivers, seabed etc)

Mineral extraction

m2a

3,83

3,001
0,016
0,686
0,122
0,001

%
100%
78%
0,4%
18%
3,2%
0,0%
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