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Figure 29. Comparison of Diet Scenarios 2 and 4.

When comparing Diet Scenari-
os Two and Three, it can be conclud-
ed that a reduction in meat intake
of at least 60% will compensate for
the crop yield gap between organ-
ic and conventional agriculture.
Hence, less agricultural land will be
required to produce an organic diet
following the outlined consumption
quantities in Diet Scenario Three
versus Diet Scenario Two.

The situation changes, how-
ever, when it is imagined that the
population maintains current con-
sumption quantities, but food is
produced according to organic
standards. This is illustrated in fig-
ure 29.

Land requirement to pro-
duce 100.3 kilograms of meat and
eggs equaled 1100 m? convention-
ally and 1408 m? organically, cor-
responding to an increase of 28%

(figure 29). For plant products, the agricultural land requirement increased from 689 m? by con-
ventional standards to 832 m? by organic standards, equaling an increase of 24%. Although the
percentage of increase is roughly comparable for plant and animal products, the increase in actual
land required to produce animal products is more than double the increase for plant products.
While organic plant products required 143 m2 more per person, per year compared to convention-
al products, organic animal products required 308 m? more per person, per year. Therefore, it can
be concluded that producing animal products organically has a larger effect on land footprint for
food production than a switch from conventionally to organically produced plant products. This
point is further corroborated when Diet Scenarios Six and Seven are compared to Diet Scenario

Four, as illustrated in figure 30.
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Figure 30. Comparison of Diet Scenarios 4 ,6 and 7.
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Diet Scenario Four represents the agricultural land footprint for current consumption quanti-
ties produced to organic standards, with meat consumption equaling 100.3 kilograms per person,
per year. Scenario Six represents a reduction in meat consumption quantities by 30%, equal to a
consumption quantity of 70.2 kilograms per person, pear year, with the addition of 30 kilograms of
legumes per person, per year as a meat substitute. Scenario Seven represents a reduction in meat
consumption quantities by 60%, equal to a consumption quantity of 40.1 kilograms per person,
pear year, with an additional 60 kilograms of legumes per person, per year as a meat substitute.

The resultant reduction of the agricultural land footprint for meat and egg production com-
pared to Diet Scenario Four is 341 m?in Diet Scenario Six, and 798 m? in Diet Scenario Seven. This
corresponds to an overall reduction of total land footprint of roughly 11% and 26%, respectively.

Legume intake for Diet Scenario Three equaled 0.5 kilograms per person, per year, corre-
sponding to an agricultural land requirement of 0.6 m2. An increase to 30 kilograms per person,
per year, illustrated in Scenario Six corresponds to 42 m? per person, per year and an increase to
60 kilograms for Diet Scenario Seven required 84 m2. This corresponds to an overall increase of
total land footprint of roughly 2.4% and 3.8%, respectively.
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Figure 31. Comparison of all Diet Scenarios 1-8.

A complete removal of meat from the human diet, represented by diet scenario eight, results
in the lowest overall land footprint for food production of all diets analyzed, with the exception of
the potato diet as represented in figure 31.

While the vegetarian diet may appear to represent the most ecological choice in terms of land
footprint, it may present sustainability challenges when considering the holistic cycle of the farm.
As mentioned in Chapter Two, a significant challenge of the current food system is the separation
of crops and livestock. The waste of one group can no longer be used as a resource for the other,
causing challenges of pollution in the case of CAFOs and the artificial fertilizers required to replace
nutrients for crops. In this scenario, eggs and dairy products are still considered to be part of the
vegetarian diet, which would allow for the creation of some fertilizer from dairy cows; however, the
question of what to do with the animal that is no longer producing eggs or milk arises.

According to the results, the “best choice” option of the diets presented may be Diet Scenario
Five (highlighted in figure 31). This scenario represents not only the lowest land footprint for food
production next to the vegetarian and potato diet, but also is aligned with nutrition recommenda-
tions according to the DGE. This diet, however, would require a significant change in consumption
patterns, as indicated in the previous section. Meat and sugar intake would have to decrease by
70%, while vegetable consumption, which includes legumes, should nearly double.
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Perhaps the most realistic scenario would be Diet Scenario Six, which reduces meat intake by
just 30%, corresponding to two “meat-free” days per week. If all citizens followed this diet, and food
was produced organically, 300 m? of agricultural land per person, per year could be freed up to
produce other food items. This corresponds to a total of 24,186 km? of available land if all German
citizens implemented these changes, nearly equivalent to the total agricultural area (21,475 km?) of

(1) Diet Scenario One
(2) Diet Scenario Two
(3) Diet Scenario Three
(4) Diet Scenario Four
(5) Diet Scenario Five
(6) Diet Scenario Six
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Region Three, discussed in the previous chapter. If all citizens
with Region Three, roughly 6.8 million people, ate according
to this diet, an additional 918,559 people could be fed accord-
ing to consumption quantities of Diet Scenario Six.

Regional Self-Sufficiency with 75% of
Agricultural Land Use

Results from the analysis of the potential for regional
self-sufficiency illustrate several deductions. As mentioned
previously, the middle bound of 75% of agricultural land used
for food production will be utilized as it was considered the
most realistic situation.

Region One has the lowest potential for self-sufficiency,
with at most 4% of the population able to be fed with diet
scenarios two through eight for all cases. We can assume
here that it is not realistic that all citizens would switch to diet
scenario one, consisting only of potatoes, unless there was
a serious break in the food supply chain such as a natural
disaster or national crisis. However, even if all citizens did eat
potatoes, at most 56% of the population could be fed with this
diet if all land was used.

Therefore, we cannot consider the city-state of Hamburg
to have the potential for regional self-sufficiency even when
a lowest bound diet scenario is imagined. These results are a
reflection of Hamburg's high population density compared to
the other counties within the region. Of all the regions, Region
One reflects the highest ratio of population to agricultural area
available: roughly 9,500 people to every one square kilome-
ter of agricultural area. For comparison purposes, the ratio of
Region Two is roughly 650 people to one square kilometer of
agricultural area and Region Three; roughly 293 people to one
square kilometer of agricultural area.

Region Two produces better results in terms of potential
for regional self sufficiency than region one. In the case of a
break in the food supply chain, 100% of citizens could be fed
on Diet Scenario One, consisting solely of potatoes. Diet Sce-
nario Eight, consisting of a purely vegetarian diet with an above
average egg and legume consumption compared to the other
diet scenarios produces the second best result, with 60% of the
population able to be fed. When comparing the current con-
sumption quantities of Diet Scenarios Two and Four as well as
Scenarios Six and Seven, with reduced meat intake, a few con-
clusions can be drawn. First, the yield comparison of conven-
tional versus organic agriculture is illustrated by the fact that
even when meat consumption is decreased by 60% compared
to Diet Scenarios Two and Four, in Diet Scenario Seven, there is
still less potential to feed all citizens with organically produced
food than conventional at full meat intake. Secondly, compar-



ing Diet Scenarios Four, Six and Seven, it is clear that as meat
intake is decreased, more citizens can be fed on a strictly re-
(1) Diet Scenario One gionally produced diet.

100% Diet Scenario Five has the third best potential behind
(2) Diet Scenario Two Diet Scenarios One and Eight, with just over half of the pop-

97% ulation able to be fed. This diet also represents the highest
diversity of the top three diets, further confirming an earlier
conclusion that this diet scenario may produce the “best re-
sults” in terms of persons fed on a diversified diet.

(3) Diet Scenario Three
99%
(4) Diet Scenario Four
7504 Region Three produces the best results, with the poten-
tial to feed most amounts of people with regionally produced
food. Three out of ten diet scenarios, One, Five and Eight can
100%  feed 100% of the population. Nearly all of the population can
(6) Diet Scenario Six be fed with Diet Scenarios Two, Three, Six and Seven. Diet
92% Scenario Four has the lowest potential to feed all citizens, with
just 75% of the community able to be fed with this diet. Com-
96% paring Diet Scenarios Four, Six and Seven it becomes further
] o apparent of the effect of the reduction of meat intake. Nearly
(8) Diet Scenario Eight all citizens could be fed with regional organic foods if meat
100%  consumption as reduced just 30%.

(5) Diet Scenario Five

(7) Diet Scenario Seven

Figure 34. Percentage of regional With all results for regional self-sufficiency, it should
population fed in Region Three with also be noted that Hamburg is the only large city (more than
Diet Scenarios 1-8. 300,000 residents) within the radius of all three regions.

Therefore, there is no significant competition for food supply.
We can assume that if another comparable city would be included, the potential to feed citizens
would decrease. From these results the conclusion can be drawn, however, that as the region is
expanded, considering a large city such as Hamburg as the center point, potential to feed more
people will increase. As well, diet options become more diversified as the region becomes larger.

AFNs Potential to Increase Gonsumers’ WTP for Organic and
Regionally Produced Food

Chapter Five presented factors associated with AFNs that can affect the consumers’ WTP the
price premium associated with organic products. As it is difficult to quantify these results, the
relevancy of these factors to the corresponding distribution channel was based on the perceived
judgment of the author of this thesis from research conducted throughout the process, interviews
with members of these food networks as well as studies associated with these topics.

The CSA program was determined to have the highest relevancy in terms of possessing char-
acteristics to increase consumers’ WTP more for organically produced products compared to the
other distribution channels. The regional network was identified as possessing the second highest
potential of promoting organic regional agriculture, especially due to the health, nutrition and
transparency factors as well as the environmental and animal welfare concerns and support of the
local community and social and knowledge sharing. As the model is still in its infancy, however, it is
yet difficult to assess how successful it will be in gaining participation. In general all of the first five
distribution channels gives an indication that they all possess qualities that could help to overcome
the price barrier, but to varying degrees.

The large retail chain was identified as having the lowest relevancy, indicating that it has the
least amount of qualities that would overcome high price points for products. However, this is
more to illustrate the effect of price on consumer purchasing decisions. Although this option rep-
resents the lowest relevancy to health, nutrition, transparency, environment concern, animal wel-
fare concern, social capita building, knowledge sharing and trend compared to the other channels,
the low prices make it the continued point of sale for most consumers.
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While the industrialized food system has theoretically accomplished its main goal— to pro-
duce enough food to feed the global population and maximize crop yields at minimal financial
costs— in many cases it has failed to recognize the significant negative impacts on our environ-
ment, human and animal health and social equity. The system has become so skewed in terms
of distribution that food regularly travels around the globe, and while many developed countries
face the challenge of surpluses or excess food, there are nearly as many obese people in the
world as there are starving.

Technologies and policy developments of the 20th century have shaped the global food sys-
tem into one that is highly complex, lacking transparency and separating the spheres of produc-
tion and consumption. Globalization, specialization and concentration of the chain of production
and consumption are common themes. In addition to this, a changing shift in the human diet on
a global scale towards increased consumption of more resource intensive foods, especially meat
and animal products, is stressing precious natural resources such as land, water, energy and soil.

In the past 40 years, 33% of the world's arable land, necessary for growing crops, has been
lost to erosion or pollution (Grantham Centre, 2015). Soil erosion, water pollution, contributions
to climate change, decrease in biodiversity, deforestation, food scares, intense antibiotic use in
CAFOs, food shortages and obesity, lack of financial security for farmers, worker exploitation and
animal welfare are just some of the main challenges attributed to our current global food system.
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A growing number of voices are calling for a turn back, however, on both a local scale— such
as the “Wir Haben Es Satt” march in Berlin— and a global one, where numerous studies and organi-
zations such as the FAO and BMEL have identified a need for change. Redesigning the food system
is an incredibly complex task, however, dependent on numerous factors, i.e. socioeconomic situ-
ation, geographic location, available technologies, etc. and one solution will not be applicable for
each situation. In the end, we must uncover a way to feed the world’s ever increasing population
while simultaneously minimizing global environmental impacts, ensuring food safety and security
and safeguarding fair conditions for workers and animals.

Potential solutions towards a more sustainable food system could include: stewardship of
natural and human resources, including internalizing the costs— to the environment, human and
animal health and social equity— that are many times externalized by conventional, industrial sys-
tems; view the entire food system as a holistic, closed-cycle structure in which we also pay closer
attention to the long-term consequences of our actions; reduce incentives for monocultures and
instead promote biodiversity and resilience; promote research, development and knowledge shar-
ing for producers, consumers and all actors of the supply chain; support local communities and
farmers, increasing transparency and fostering a deeper connection between the consumer and
producer; and, on the consumer level, shift our diets towards more environmentally friends foods,
such as increased plant product consumption, substituting animal products.

One alternative to contribute to a more sustainable food system is to put an increased em-
phasis and attention towards the development of organic agriculture on a global scale. While or-
ganic agriculture remains a relatively niche production system— comprising approximately 1% of
global agricultural land— the number of organic farms, extent of organically farmed land, amount
of research funding devoted to organic farming and the market for organic products has been
steadily increasing globally (Reganold & Wachter, 2016). Also, it is increasingly being recognized as
an innovating farming system that can balance multiple sustainability goals and will be increasingly
important in future global food and ecosystem security (Reganold & Wachter, 2016).
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At the same time, the system of organic farming is many times criticized as being an ineffi-
cient approach to food production and food security. To be recognized as a sustainable alternative
to conventional farming, organic farming must illustrate that it can produce sufficient amounts
of high-quality food, enhance the natural resources and environment, be financially realistic, and
contribute to well-being of farmers and the community (Reganold & Wachter, 2016).

To begin at a local level, this thesis examined the potential to feed the regional community of
Hamburg sections of the bordering federal states of Mecklenburg-Vorpommern, Niedersachsen
and Schleswig-Holstein with organically produced, regional food. Results indicated that the city-
state of Hamburg alone (Region One) had very limited potential to feed the citizens within. While
Region Two, encompassing a fifty kilometer radius around Hamburg provided better results, still
roughly half of citizens could be fed with the presented diets, if we imagine a scenario where 75%
of agricultural land is used solely for food production. Region Three, comprising a 100-kilometer
radius surrounding the city of Hamburg provided the best results, with potential to feed the most
citizens, especially in the case of diets with the lowest per capita land footprint for annual food
production.

From the results, it can be concluded that the largest factor in determining amount of per-
sons that could be feed with regionally, organically produced food is the consumption quantities
of the human diet— specifically, how much meat the average person consumes. Meat and animal
products have the largest impact on determining how much land is required for food production,
especially when considering a large proportion of cereals, legumes, etc. go towards animal feed,
competing with direct human consumption.

In terms of a complete diet scenario, Diet Scenario Five, according to DGE recommendations,
a reduction in meat consumption by 70%, may be the best option in terms of diversity of food
options, including animal and plant products, nutrition and reduced agricultural land use for food
production and the consequential quantity of persons fed within the selected regions. On the oth-
er hand, perhaps the most realistic diet scenario, which would still have an impact on the reduction
of agricultural land use for food production is Diet Scenario Six, which represents a reduction of
individual average meat consumption of just 30%— equal to going “meat free” two days per week.
If all citizens with Region Three, roughly 6.8 million people, ate according to this diet, an addition-
al 918,559 people could be fed according to consumption quantities of Diet Scenario Six. Also,
consumption of regionally produced foods supports the local community, gives access to fresh,
seasonal foods and increases transparency in the production.

In addition to diet choices, organic, regional agriculture can be promoted through bottom up
approaches such as CSA, food co-ops, regional networks, delivery boxes and online marketplac-
es, which may provide the right balance of factors to increase consumers’ WTP more for organic
products.

In the end, each of us can make a difference. Collective small changes at the individual scale,
such as eating “meat free” just one or two days per week, would have big effects on a communi-
ty, regional, national and international scale. Increased demand for products produced in a sus-
tainable manner can contribute to providing healthy, fresh food to consumers, minimize global
sustainability challenges and nurture the environment that has been here for thousands of years
before us and must remain for thousands of years to come.
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Diet Scenario 1 Diet Scenario 2
(1) Potato Diet (2) Status Quo Conventional Diet
Food Group Quantity | Land Footprint| o of Land Calories Per Quantity | Land Footprint| o of Land Calories Per
(kg(l)/cap/yr) (m?/yr) Footprint | Capita (kcal/yr)| (kg(l)/cap/yr) (m?/yr) Footprint | Capita (kcal/yr)

Cereal & products 0| 0| 0% 0| 95.6! 231.0 10% 272,460
Potato & products 1095.0 189.1 100%) 744,600 70.7] 21.0 1% 48,076
Rice 0 0 0% 0) 5.3 11.0 0% 19,981
Legumes 0 0 0% 0) 0.4 0.5 0% 1,392
Sugar products (including
honey) 0 0 0% 0) 48.0 30.0 1% 170,400

egetables 0 0 0% 0) 95.4 30.0 1% 24,804
Fruits 0 0 0% 0) 110.5 99.0 4% 60,775
Oils & fats 0 0 0% 0) 19.9 119.0 5% 68,655
Beef 0 0 0% 0) 13.0 351.0 15% 13,780
Pork 0 0 0% 0) 52.6/ 468.0 20% 88,894
Poultry 0 0 0% 0) 18.5 150.0 6% 24,420
Sheep/goat 0 0 0% 0) 0.9 24.0 1% 2,187
Eggs 0 0 0% 0) 13.3 84.0 4% 18,620
Other Meat 0 0 0% 0) 2.0 23.0 1% 2,320
Fish & products 0 0 0% 0) 14.1 18.0 1% 14,523
Milk & products 0 0 0% 0) 118.8 602.0 25% 57,024
Coffee/cocoa/tea 0| 0| 0%, 0f 0.0 127.0 5%

Nature conservation 0| 0| 0% 0] 0.0 0.0 0% -
Eotal: 1095.0 189.10 100% 744,600 679 ESB 100% SSﬂ

Source: (WWF(h), 2015)
Diet Scenario 5 Diet Scenario 6
(5) DGE Food Guide Plan (6) Status Quo + Reducing Meat & Egg intake by 30% (two
"meat free" days per week)
Land Footprint | Land Footprint Land Footprint | Land Footprint
Food Group Quantity produced produced by | Calories Per Quantity produced produced by | Calories Per
(kg(l)/cap/yr) | conventionally Demeter Capita (kcal/yr)| (kg(l)/cap/yr) |conventionally Demeter Capita (kcal/yr)
(m2) standards (m2) (m2) standards (m2)

Cereal & products 91.3 220.5 266.8| 260,062.5 95.6 231.0 279.5] 272,460
JPotato & products 82.1 24.4 35.1 55,845.0 70.7 21.0 30.2 48,076
IRice 0.0 0.0 0.0 - 5.3 11.0] 11.7] 19,981
ILegumes 40.0 47.0 56.0) 139,200.0 30 35.3 42.0 104,400
ISugar products (including

honey) 14.4] 9.0 11.3 - 48.0 30.0 37.8 170,400
IVegetabIes 182.5 57.4 76.9 47,450.0 95.4 30.0 40.2 24,804
IFruits 109.5 98.1 120.7| 60,225.0 110.5 99.0 121.8| 60,775

Oils & fats 12.8] 76.4 96.3 44,073.8 19.9 119.0 149.9 68,655
| Vieat & products 321 353.1 487.9 52,1625 702 772.2 1067.0 74,412

(including eggs)

JFish & products 8.9 11.3] 14.5 9,146.4 14.1 18.0! 23.0 14,523
IMiIk & products 102.2 517.9 678.4] 49,056.0 118.8 602.0 788.6| 57,024
ICoffee/cocoa/tea n.a. 127.0 160.2 - |na. 127.0 160.2 -
INature conservation n.a. 0.0 50.0 - In.a. 0.0 50.0 -

Total: 67_5.73 %1 2_054.1 717& 6_79 2‘095.5 ZIBOZ.O 915|510

Source: (DGE, 2016).



Diet Scenario 3

APPENDIX

Diet Scenario 4

(3) Kattendorfer Hof Demeter Diet

(4) Status Quo Demeter Diet

Food Group Quantity | Land Footprint| o of Land Calories Per Quantity | Land Footprint| o of Land Calories Per
(kg(l)/cap/yr) (mzlyr) Footprint Capita (kcal/yr)| (kg(l)/cap/yr) (mzlyr) Footprint Capita (kcal/yr)
Cereal & products 120.0 350.0 15% 342,000 95.6 279.5 9% 272,460
Potato & products 70.0 50.0 2% 47,600 70.7 30.2 1% 48,076
Rice 0.0 0.0 0% - 5.3 11.7 0% 19,981
Legumes 40.0 56.0 2% 139,200 0.4 0.6 0% 1,392
Sugar products (including 5.0 0.0
honey) 0% 17,750 48.0 37.8 1% 170,400
egetables 165.0 99.0 4% 42,900 95.4 40.2 1% 24,804
Fruits 91.3 100.4 4% 50,215 110.5 121.8 4% 60,775
Oils & fats 5.0 50.0 2% 17,250 19.9 149.9 5% 68,655
Beef 39,220 13.0 449.3 14% 13,780
Pork 37.0 62,530 52.6 599.0 19% 88,894
Poultry ’ 700.0 30% 48,840 18.5 192.0 6% 24,420
Sheep/goat 89,910 0.9 30.7 1% 2,187
Eggs 9.0 12,600 13.3 107.5 3% 18,620
Other Meat 0.0{0.0 0% - 2.0 29.4 1% 2,320
Fish & products 0.0{0.0 0% - 14.1 23.0 1% 14,523
Milk & products 99.4 730.0 31% 47,712 118.8 788.6 25% 57,024
Coffee/cocoa/tea 0.0 160.2 7% 0.0 160.2 5%
Nature conservation 0.0 50.0 2% 0.0 50.0 2%
Iotak 42 2346 L00%, 220727 CTE] 2,102 200, 588,311
Source: (Dungworth, 2015)
Diet Scenario 7 Diet Scenario 8
(7) Status Quo + Reducing Meat & Egg intake by 60% (four | (8) DGE, Except Vegetarian Diet + Increasing Legume and
"meat free" days per week) Egg Intake
Land Footprint | Land Footprint Land Footprint | Land Footprint
Food Group Quantity produced produced by | Calories Per Quantity produced produced by | Calories Per
(kg(l)/cap/yr) |conventionally Demeter Capita (kcal/yr)| (kg(l)/cap/yr) |conventionally Demeter Capita (kcal/yr,
(m2) standards (m2) (m2) standards (m2)
[Cereal & products 95.6 231.0] 279.5 272,460 95.6 231.0 279.5 272,460
Potato & products 70.7 21.0 30.2 48,076 70.7 21.0 30.2 48,076
Rice 5.3 11.0] 0.0 19,981 5.3 11.0 0.0 19,981
L egumes 60 70.5 84.0 208,800 70 82.3 98.0 243,600
bugar products (including
honey) 48.0 30.0 37.8 170,400 48.0 30.0 37.8 170,400
egetables 95.4 30.0 40.2 24,804 95.4 30.0 40.2 24,804
Fruits 110.5 99.0 121.8 60,775 110.5 99.0 121.8 60,775
Dils & fats 19.9 119.0) 149.9 68,655 19.9 119.0 149.9 68,655
eat & products 00 0.0 00
X X 40.1 441.3] 609.8 42,527
flincluding eggs)
12.0 132.0 182.4 16,800
0.0 0.0 0.0 -
Fish & products 14.1 18.0] 14.5 14,523 0.0 0.0 0.0 -
ilk & products 118.8 602.0] 788.6 57,024 118.8 602.0 788.6 57,024
Coffee/cocoa/tea n.a. 127.0 160.2 - |na. 127.0 160.2 -
ature conservation n.a. 0.0] 50.0 - |na. 0.0 50.0 -
I otal: 6_78 1,799_.8 2|366.6 988|025 64_6 14&.3 &87 982|575




HCU | REAP | Joseph, Sarah

Appendix lI: Galculation of Efficiencies

Case Study Comparable Studies Current Data| Ave. Used (2) Status Quo Conventional Diet

Cereal & products .a. 231.0

Potato & products 42%|n.a. 70%]|n.a. 56%! 21.0] 0.3 70.7
Rice n.a. n.a. 94%]|n.a. 94% 11.0 2.1 5.3
Legumes n.a. 90% 89% 66% 82% 0.5 1.2 0.4
Sugar products (including honey) n.a. n.a. n.a. n.a. 74%| 30.0 0.6 48.0)
Vegetables 52% 67% 80% 73%)| 68% 30.0; 0.3 95.4
Fruits n.a. 97% 72% 61% 77%! 99.0] 0.9 110.5
Oils & fats 60% 89% 74%]n.a. 74% 119.0 6.0 19.9
Beef n.a. n.a. n.a. 351.0 27.0, 13.0
Pork n.a. n.a. n.a. 468.0 8.9 52.64
Poultry 72%]|n.a. n.a. n.a. 150.0 8.1 18.5]
Sheep/goat n.a. n.a. n.a. 72%)| 24.0 26.7 0.9
Eggs n.a. n.a. n.a. 84.0] 6.3 13.3
Other Meat n.a. n.a. n.a. n.a. 23.0, 11.5 2.0
Fish & products n.a. n.a. n.a. n.a. 18.0; 13 14.1
Milk & products 69%]n.a. n.a. n.a. 69% 602.0 5.1 118.8

Sources : (de Ponti, Rijk, & van Ittersum, 2012)
(Seufert, Ramankutty, & Foley, 2012)
(Destatis(e), 2015)

Percentage of population fed with 75%
of agricultural land used for food
production: - LS, 0.3
gion Populatiopfed: 0.1 7 7758052 | 5 4( 1485007 1] 1
Jenkm radius): _|Percentage: 3 0.0082191786%| _8.2191780825%| 323%] 3.P8%] | 0.86%] 373%|

Beans 0.1 0.000273973 0.273972603 1 0.1 0.00
Legumes Peas 0.7 0.001917808 1917808219 6) 3.48 0.4 0.31 0.00 0.00

Pulses, Other and products 0.2 0.000547945| 0.547945205 2] 0.2 0.00:

Sugar & Sweeteners + (Total) 47.8 0.130958904 130.9589041 464 0.0 0.00:
Sugars Sugar (Raw Equivalent) 36.9 0.10109589) 101.0958904 358 3.55 0.0 0.00) 0.00 0.00

s, Other 9.9 0.027123288 27.12328767 97| 0.0 0.00
Ve 94.3 0.258356164 258.3561644 68| 0.26. 3.2 0.01 0.60 0.00

I Fruits 80.4] 0.220273973 220.2739726 102 . 1.1 " 0.60
FISWREMEIRENNS) | N e 6.4 0.017534247] 1753424658 26 4] 2 QO 230 LR
Oils and fats Oil crops 3.7 0.010136986 10.1369863 35 3.45 1.8 0.15] 2.70 0.27
Bovine Meat 134 0.036712329 36.71232877 39) 1.06 48 0.13] 2.10 0.06
Pigmeat 53.5 0.146575342 146.5753425 248 1.69 147 0.10) 20.50 0.14
Meat Poultry Meat 18 0.049315068 49.31506849 65, 1.32 7.4 0.15] 3.80 0.08
Mutton & Goat Meat 0.9 0.002465753 2.465753425 6 2.43 03 0.12] 0.50 0.20
Meat, Other 2.2 0.006027397, 6.02739726 7 1.16 1.3 0.22 0.20 0.03
Fish Fish, Seafood 14.2 0.03890411 38.90410959 40 1.03 4.5 0.12] 2.30 0.06

Milk Milk - Excluding Butter 255.4 0.699726027 699.7260274 335 0.48, 24.1 0.03] 17.50. 0.03
Eggs Eggs 12.8 0.035068493 35.06849315 49 1.40 4.0 0.11 3.50 0.10
Coffee Coffee and products 6.4 0.017534247 17.53424658| 8 0.46! 1.0 0.06} 0.00 0.00
Cocoa Cocoa Beans and products 2.1 0.005753425 5.753424658 35 6.08 0.5 0.09) 3.20 0.56
Tea Tea (including mate) 0.5 0.001369863 1.369863014) 0 0.00! 0.1 0.07 0.00 0.00)

Source : FAO halance sheet Germany, 2011
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(3) Kattendorfer Hof Demeter Diet (4) Status Quo Demeter Diet Nutrient Efficiencies

Cereal & products . 2 . 90.00

Potato & products 50.0 0.7 70 30.2] 0.4/ 70.7 680 10.00 0.00)
Rice n.a. n.a. n.a. 1.7 2.2 5.3 3770 70.00 10.00
Legumes 56.0 1.4 40 0.6! 1.4 0.4 3480 310.00 0.00]
Sugar products (including honey) 0.0 0.0 5| 37.8 0.8 48.0) 3550 0.00 0.00}
Vegetables 99.0 0.6 165] 4042| 0.4] 95.4 260 10.00 0.00]
Fruits 100.4 11 91.3 121.8 1.1 110.5 550 10.00 10.00]
Oils & fats 50.0 10.0 5] 149.9 7.5 19.9] 3450 150.00 270.00
Beef 449.3 34.6 13.0] 1060 130.00 60.00)
Pork 37 599.0 11.4 52.6 1690 100.00 140.00}
Poultry 700.0 15.2 192.0 10.4] 18.5] 1320 150.00 80.00
Sheep/goat 30.7] 34.1 0.9 2430] 120.00 200.00
[Eggs 9| 107.5 8.1 13.3] 1400 110.00 100.00
Other Meat n.a. n.a. n.a. 29.4 14.7 2.0 1160 220.00 30.00
Fish & products n.a. n.a. n.a. 23.0 1.6 14.1] 1030 120.00 60.00)
Milk & products 730.0 7.3 99.4] 788.6! 6.6 118.8] 480 30.00 30.00)
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Total Area P & Total Farming | Total Farming | Total Farming
Total Area ercentage 5 5
Bundesland (Landkreis) County (km?) of Agricultural Area (km?) | Area(km’) | Area(km’) Population
(krnz)(,q) Selected (Upper Bound|  (Middle |(Lower Bound

Area (8) =100%) |Bound=75%)| =50%)

Hamburg Hamburg 755.30 755.30 24.6% 185.80 13935 92.90 1,762,791
Percentage of Population Fed:

Landkreise

Hamburg

Ql ximum persons fed with diet (Upper Bound) i persons fed with diet (Middle Bound)
- (1) "Potato (2) Status Quo| (3) Kat. Hof |(4) Status Quo}
0o z (1) "Potato (5) Status Quo| (3) Kat. Hof |(4) Status Quo e Conventional | Demeter Demeter
1Ty Diet” onventional | Demeter Demeter Diet** Diet* Diet***
— Diet** Diet* Diet*#*
= 736,927 58,344 59,410 44,930
f— 982,569 77,792 79,213 59,906 a2 =] =] EL |
o 56%) 4% 4% 3-§| e
et persons fed with diet (Lower Bound)
" (2) Status Quo| (3) Kat. Hof |(4) Status Quo}
g “)DT:::t° Conventional Demeter Demeter
= Diet** Diet* Diet**
491,285 38,896 39,606 29,953
2 2 Pz |
(A) Data from 2015, Destatis
(2] .
— (B) Data from 2013, Destatis
u
by — Total Area Total Farming| Total Farming| Total Farming
B Percentage - B -
E Bundesland (Landkreis) County TotaIzArea (km®) of Agricultural Area (km®) Area (km®) Area (km®) Population
(km?)(A) Selected Area (B) (Upper Bound (Middle (Lower Bound
E Landkreise =100%) Bound = 75%) =50%)
Hamburg Hamburg 755.30 755.30 24.6% 185.80 139.35 92.90 1,762,791
x < Harburg 1,245.00 52.3% 651.14 488.35 325.57 245,199
_' Niedersachsen Lineburg 1,323.63 3,834.65 51.5% 681.67 511.25 340.83 178,122
c o Stade 1,266.02 72.7% 920.40 690.30 460.20 197,448
Iﬂ g Herzogtum Lauenburg 1,263.01 58.2% 735.07 551.30 367.54 190,703
am E Lubeck 214.21 32.5% 69.62 52.21 34.81 214,420
N Neuminster 71.63 42.2% 30.23 22.67 15.11 77,588
Schleswig-Holstein Pinneberg 664.28 5,379.98 61.9% 411.19 308.39 205.59 304,087
[ i Segeberg 1,344.39 66.3% 891.33 668.50 445.67 264,972
° Steinburg 1,056.13 72.6% 766.75 575.06 383.38 130,218
T Stormarn 766.33 66.4% 508.84 381.63 254.42 236,705
bo Total: 3,263.31 9,969.93 5,852.04 4,389.03 2,926.02 3,802,253.00
” Percentage of Population Fed:
o=
Total Area = . Total Farming| Total Farming | Total Farming
ercentage
Bundesland (Landkreis) County Totalzl-\ res (km?) of Agricultural | Area (km?) s (km?) | Area (km?) Population
(km*)(A) Selected Area (B) (Upper Bound (Middle (Lower Bound
(Y} Landkreise =100%) Bound = 75%) =50%)
= Hambur, Hamburg 755.30 755.30 24.6% 185.80 139.35 92.90 1,762,791
N — Celle 1,545.19 38.8% 599.53 449.65 299.77 176,157
by — 1 Cuxhaven 2,057.77 76.0% 1,563.91 1,172.93 781.95 196,787
(4~ Harburg 1,245.00 52.3% 651.14 488.35 325.57 245,199
- Heidekreis 1,873.70 41.9% 785.08 588.81 392.54 136,200
Luchow-Dannenberg 1,220.70 52.0% 634.76 476.07 317.38 48,728
E Niedersachsen Luneburg 1,323.63 15,495.30 51.5% 681.67 511.25 340.83 178,122
Osterholz 650.80 68.3% 444.50 333.37 222.25 111,484
x Rotenburg (Wimme) 2,070.37 70.6% 1,461.68 1,096.26 730.84 161,842
c . Stade 1,266.02 72.7% 920.40 690.30 460.20 197,448
1 Uelzen 1,454.17 53.1% 772.16 579.12 386.08 92,533
c - Verden 787.95 68.8% 542.11 406.58 271.05 133,215
— 3 Dithmarschen 1,428.13 76.4% 1,091.09 818.32 545.55 132,685
(-t} Herzogtum Lauenburg 1,263.01 58.2%! 735.07 551.30 367.54 190,703
- Kiel 118.65 29.9% 35.48 26.61 17.74 243,148
C‘Q Libeck 214.21 32.5% 69.62 52.21 34.81 214,420
= Neumdinster 71.63 42.2% 30.23 22.67 15.11 77,588
) ) Ostholstein 1,392.55 72.2% 1,005.42 754.07 502.71 198,355
(—) Schleswig-Holstein - cherg 664.28 1159165 61.9% 411.19 308.39 205.59 304,087
" an Plon 1,083.17 68.4% 740.89 555.67 370.44 126,865
Rendsburg-Ecklernférde 2,189.17 72.0% 1,576.20 1,182.15 788.10 268,628
@ Segeberg 1,344.39 66.3%) 891.33 668.50 445.67 264,972
z Steinburg 1,056.13 72.6%| 766.75 575.06 383.38 130,218
Stormarn 766.33 66.4% 508.84 381.63 254.42 236,705
Ludwigslust-Parchim 4,752.44 59.6% 2,832.45 2,124.34 1,416.23 212,631
Mecklenburg-Vorpommern|Nordwestmecklenburg 2,118.51 7,001.47 71.5% 1,514.73 1,136.05 757.37 155,424
Schwerin 130.52 17.6%: 22.97 17.23 11.49 92,138
Total: 34,843.72 34,843.72 21,475.01 16,106.26 10,737.51 6,289,073
Percentage of Population Fed:




All Regions

APPENDIX

Diet 5

Diet 6

Diets 5-8

conventional organic conventional organic
Region 1 Population fed: 90364 67840 67122 50092
(Hamburg): |Percentage: 5% 4% 4% 3%
Region 2 (50 km|Population fed: 2846138 2136717 2094552 1566381
Percentage radius): Percentage: 75% 56% 55% 41%
of Region 3 (100 |Population fed: 10444367 7841029 7758052 5789744
population | | m radius): [Percentage: 166% 125% 123% 92%
et of Diet 7 Diet 8
agricultural conventional organic conventional organic
land used Region 1 Population fed: 70500 52495 93886 71879
for food (Hamburg): |Percentage: 4% 3% 5% 4%
production: |Region 2 (50 km|Population fed: 2220506 1653411 2957069 2263927
radius): Percentage: 58% 43% 134% 60%
Region 3 (100 |Population fed: 8148507 6067461 10851446 8307848
km radius): |Percentage: 130% 96% 173% 132%

Maximum persons fed with diet (Upper Bound) Maximum persons fed with diet (Middle Bound) Maximum persons fed with diet (Lower Bound)

(1) "Potato (2) Statu? 3:? (3'2 Kat. Hof |(4) Iftatus Quo (1) "Potato (2) Statu? 3:? (3'2 Kat. Hof |(4) Iftatus Quo (1) "Potato (2) Statu? 3:? (3'2 Kat. Hof |(4) Iftatus Quo|
Diet" Diet" Diet"
Diet** Diet* Diet*** Diet** Diet* Diet*** Diet** Diet* Diet***
982,569 77,792 79,213 59,906 736,927 58,344 59,410 44,930 491,285 38,896 39,606 29,953
3,443,337 272,616 277,595 209,937 2,582,503 204,462 208,196 157,452 1,721,668 136,308 138,797 104,968
3,604,809 285,400 290,613 219,781 2,703,607 214,050 217,959 164,836 1,802,405 142,700 145,306 109,891
4,867,248 385,350 392,388 296,751 3,650,436 289,012 294,291 222,563 2,433,624 192,675 196,194 148,375
3,887,212 307,758 313,379 236,999 2,915,409 230,819 235,034 177,749 1,943,606 153,879 156,690 118,500
368,156 29,148 29,680 22,446 276,117 21,861 22,260 16,835 184,078 14,574 14,840 11,223
159,851 12,656 12,887 9,746 119,888 9,492 9,665 7,309 79,926 6,328 6,443 4,873
2,174,454 172,156 175,300 132,574 1,630,841 129,117 131,475 99,431 1,087,227 86,078 87,650 66,287
4,713,541 373,181 379,996 287,380 3,535,156 279,885 284,997 215,535 2,356,770 186,590 189,998 143,690
4,054,735 321,022 326,885 247,213 3,041,051 240,766 245,163 185,410 2,027,367 160,511 163,442 123,606
2,690,868 213,041 216,932 164,059 2,018,151 159,781 162,699 123,044 1,345,434 106,521 108,466 82,030
30,946,780 2,450,119 2,494,868 1,886,792 23,210,085 1,837,589 1,871,151 1,415,094 15,473,390 1,225,060 1,247,434 943,396
814% 64%! 66% % 610% 48%! 49% ﬂl 407% 32%! 33% w

Maximum persons fed with diet (Upper Bound) Maximum persons fed with diet (Middle Bound) Maximum persons fed with diet (Lower Bound)
(1) "Potato (2) Status Quo| (3) Kat. Hof |(4) Status Quo (1) "Potato (2) Status Quo| (3) Kat. Hof |(4) Status Quo (1) "Potato (2) Status Quo| (3) Kat. Hof |(4) Status Quol
. jonal | D D o jonal | D D o jonal | D D
Diet Diet** Diet* Diet*** Diet Diet** Diet* Diet*** Diet Diet** Diet* Diet***
982,569 77,792 79,213 59,906 736,927 58,344 59,410 44,930 491,285 38,896 39,606 29,953
3,170,459 251,012 255,596 193,299 2,377,844 188,259 191,697 144,975 1,585,229 125,506 127,798 96,650
8,270,255 654,773 666,731 504,229 6,202,691 491,080 500,049 378,171 4,135,127 327,386 333,366 252,114
3,443,337 272,616 277,595 209,937 2,582,503 204,462 208,196 157,452 1,721,668 136,308 138,797 104,968
4,151,667 328,696 334,699 253,123 3,113,751 246,522 251,024 189,842 2,075,834 164,348 167,350 126,561
3,356,764 265,762 270,616 204,658 2,517,573 199,321 202,962 153,494 1,678,382 132,881 135,308 102,329
3,604,809 285,400 290,613 219,781 2,703,607 214,050 217,959 164,836 1,802,405 142,700 145,306 109,891
2,350,589 186,101 189,500 143,313 1,762,942 139,576 142,125 107,485 1,175,295 93,050 94,750 71,656
7,729,673 611,974 623,151 471,270 5,797,255 458,980 467,363 353,452 3,864,837 305,987 311,575 235,635
4,867,248 385,350 392,388 296,751 3,650,436 289,012 294,291 222,563 2,433,624 192,675 196,194 148,375
4,083,365 323,288 329,193 248,958 3,062,524 242,466 246,895 186,719 2,041,682 161,644 164,596 124,479
2,866,788 226,969 231,115 174,785 2,150,091 170,227 173,336 131,089 1,433,394 113,485 115,557 87,392
5,769,917 456,816 465,159 351,786 4,327,438 342,612 348,869 263,839 2,884,959 228,408 232,580 175,893
3,887,212 307,758 313,379 236,999 2,915,409 230,819 235,034 177,749 1,943,606 153,879 156,690 118,500
187,606 14,853 15,124 11,438 140,705 11,140 11,343 8,579 93,803 7,427 7,562 5719
368,156 29,148 29,680 22,446 276,117 21,861 22,260 16,835 184,078 14,574 14,840 11,223
159,851 12,656 12,887 9,746 119,888 9,492 9,665 7,309 79,926 6,328 6,443 4,873
5,316,875 420,948 428,636 324,164 3,987,656 315,711 321,477 243,123 2,658,438 210,474 214,318 162,082
2,174,454 172,156 175,300 132,574 1,630,841 129,117 131,475 99,431 1,087,227 86,078 87,650 66,287
3,917,971 310,194 315,859 238,874 2,938,478 232,645 236,894 179,156 1,958,985 155,097 157,929 119,437
8,335,285 659,921 671,974 508,193 6,251,464 494,941 503,981 381,145 4,167,643 329,961 335,987 254,097
4,713,541 373,181 379,996 287,380 3,535,156 279,885 284,997 215,535 2,356,770 186,590 189,998 143,690
4,054,735 321,022 326,885 247,213 3,041,051 240,766 245,163 185,410 2,027,367 160,511 163,442 123,606
2,690,868 213,041 216,932 164,059 2,018,151 159,781 162,699 123,044 1,345,434 106,521 108,466 82,030
14,978,605 1,185,886 1,207,545 913,229 11,233,954 889,415 905,659 684,922 7,489,303 592,943 603,773 456,615
8,010,231 634,186 645,769 488,375 6,007,673 475,640 484,327 366,281 4,005,115 317,093 322,884 244,188
121,478 9,618 9,793 7,406 91,109 7,213 7,345 5,555 60,739 4,809 4,897 3,703
113,564,308 8,991,116 9,155,327 6,923,894 85,173,231 6,743,337 6,866,496 5,192,920 56,782,154 4,495,558 4,577,664 3,461,947
1806% 143% 146% 110%) 12_30% 97% 99% 75% 1093% 87% 88% 67%j
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EU/German Organic

Farming Associations

Examples:

Vi

Source: (Echt Bio, 2013)
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