Climate-smart approach to affordable, nutrient-dense foods: the SoyaKit and SoyCow

Malnutrition Matters has been deploying woman-empowering and rural-appropriate food
technology solutions since 2000. These micro-enterprise-based approaches enable hyper-local
processing of soy foods with a financially self-sufficient approach; the result is affordable and
sustainable protein-rich foods accessible to communities with higher rates of malnutrition.

The SoyaKit (Malnutrition Matters copyrighted term for the appropriate technology that it has
designed and distributes) has been documented in the journal Food and Nutrition as an
appropriate technology for rural settings that enables women entrepreneurs to earn a
reasonable profit, such that they can repay the cost of the equipment and operate a long-term
sustainable business'. Overview information here for the SoyaKit and the SoyCow, and a SoyaKit
Concept Note and a SoyaKit Video. Retail prices of the soy foods produced, on a per-gram-of-
protein basis, are typically 50% less than those of dairy foods, eggs or other animal-based
proteins. Cultivation of soy produces twice as much protein per acre than any other major
vegetable or grain crop, and 5 to 15 times more protein per acre than land set aside for dairy or
meat production’. The World Health Organization states that soy protein is the only plant-
based protein that has an amino-acid profile equivalent to that of dairy, meat and eggs''; the US
FDA endorses the quality of soy protein.

The hyper-local soya processing approaches are also climate-smart in that they use 5% to 7% of
the fossil fuel energy compared to dairy milk production for example¥, and 12% of the water
required for meat production", before even accounting for the methane emissions of dairy
cows or beef cattle. This means that dairy milk or meat production can result in 15 or more
times the GHG emissions required for production of soyfoods, before accounting for ruminants’
methane production. The studies quoted compare production in industrialized countries — they
do not account for additional GHG reductions associated with the SoyaKit. The SoyaKit uses a
heat-retention cooking bag, reducing fuel required for cooking by 50%, further reducing GHG
emissions from these comparatively low levels'!. Similarly, when compared to eggs, soymilk
production results in only 25% of GHG emissions"'.

Production of soyfoods, compared to production of animal-based proteins including dairy
products, eggs and meat, results in these significant savings, which directly and indirectly
mitigate climate change:

- Energy savings, directly reducing GHG emissions

- Water saving

- Land saving

- Zero waste

- Saving of methane emissions from ruminants, pigs and poultry

- Reduced use of fertilizer due to nitrogen-fixing property of soybean cultivation.

The figure on the next page illustrates the substantial difference in resources required for
soyfood production vs animal protein™.



Cultivation of soybeans, as part of a crop rotation, also facilitates regenerative agriculture by
naturally improving soil health, enabling production of high quality, nutrient dense food, and
ultimately leading to productive farms and healthy communities and economies. By saving land
otherwise used in the inefficient production of animal-based proteins, the further deforestation
required to support animal protein production can be prevented. When used as a rotation crop,
soybean can lower the fertilizer requirement for a complementary crop such as maize.
Soybean, as is true for other legumes, fixes nitrogen in the soil, which is available to be
absorbed by a rotation crop in the next season.

Meat and soy products: Comparison of environmental effects
With the same protein content, much more land, water and fossil energy is consumed for the
production of meat than for the production of soy-based vegetable products.
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Data: Reijnders, Soret 2003 (Production in industrialized countries as a reference] CC BY-ND 4.0 Ecologic Institute 2019

Production of soyfoods using the SoyaKit or SoyCow results in output of various foods (soymilk,
yoghurt, tofu, sour milk, puddings, ice cream etc) and a fibrous by-product, okara. The okara is
cooked, and contains some protein and is usable for human consumption or for animal feed. It
can be used in soups, bread, deep-fried snacks or biscuits. It can also be sold directly for animal
feed for cows, goats, chickens or pigs. Therefore, the entire soybean is consumed — no waste
remains, as opposed to meat production where up to 1/3 of the animal weight is not
consumable.

The energy savings associated with soybean cultivation and direct human consumption of
soyfoods is quite substantial; these energy savings are directly associated with a reduction in
GHG emissions. When measured on a ‘global biomass’ basis, direct human consumption of
soyfoods is 30x more energy efficient than animal protein production*.



One of the main reasons for the vastly greater amounts of GHG emissions in animal-based
protein production is the Feed Conversion Ratio*. This measures the ratio of calories and
protein fed to animals to the live weight or edible weight produced. The ratio of protein
production for various edible weights is shown here:

Feed Conversion Inefficiencies
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Source: Vaclav S, 2008. Eating meat: Evolution, Patterns and Consequences

This shows us that the protein conversion ratio for chickens per unit of feed is 20 (i.e., 100 units
of feed produces 20 units of edible protein), and is worse for pork (ratio of 10) and even worse
for beef (ratio of 4).

Currently 62% of land under cultivation is used to support animal protein production*; using a
feed conversion ratio of about 12 (between 4 and 20), these lands produce only 5% of calories
and 10% of protein than the same amount of land used for plant-based food.

The USAID-funded AgDiv project in Malawi, with assistance from Malnutrition Matters,
currently has over 5,000 women entrepreneurs locally producing and selling soymilk and
yoghurt in their neighbourhoods. Current production is over 600,000 liters per month, or about
3.5M servings (protein equivalent to one egg, i.e., 5 grams), serving about 170,000 consumers
daily. Estimated GHG savings using figures in the above references are 120 metric tons of CO»
equivalent per month. This estimate assumes:

- Average family income in rural communities in Malawi is $45 /month; estimated money
available for protein-rich food is $S0.15 per day (3 servings of soy milk or 1.5 eggs)

- Most affordable local protein is eggs, as dairy is rarely available/accessible

- Twice as much soymilk equivalent would be consumed as eggs, given the limited household
budget for protein in most diets (and therefore losing half of the potential GHG savings)

- GHG emissions of 150g per egg vs 37g per serving of soymilk (x2 as shown above =74g),
means 76g of GHGs saved per two servings of soymilk (about 30 servings / kg of GHGs
saved)

- Savings may be higher as the 50% fuel savings realized by the use of the heat-retention
cooking bag are not included.
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FCR Mainstream Examples
Live Weight

e 6:1— beef cows — Beef Magazine (industry)
e 6:1-—beef cows, 3.4:1 — pigs, 2:1 — poultry — Noble Foundation (industry)

e 7:1—beef cows, 4:1 — pigs, 2-1 — chickens — Brown (advocate)
e 8-12:1 — beef cows, 5-6.5:1 — pigs, 2-2.5:1 — chickens — Smil (p.157) via Cassidy (p.6)
Edible Weight (more accurate)

16:1 — beef cows — Lappe (Diet for a Small Planet, 1991, p.69) — (frequently-cited
advocate)

25:1 — beef cows,

9.4:1 — pigs,
4.5:1 — chickens
e — Smil (EM/2008 via UKY) (researcher)

More Comprehensive FCRs

Percent/Units of Edible Output per 100 Units of Feed

e Poultry — Calories — 11% — Protein 20%
o Pigs — Calories — 10% — Protein 15%
e Cows/Beef — Calories — 1% — Protein — 4%
Source: World Resources Institute (w/UN & WB): Creating a Sustainable Food Future, p.37

New, more comprehensive methods show that even the high-end of commonly cited FCRs are
highly conservative.
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Page 19 shows that (footnotes 7 and 8) many more times of water and energy are
required for animal-based foods. 62% of land use is for animals... using a feed
conversion ratio of about 12 (between 5 and 20), this 62% of land produces about 5% of
calories and 10% of protein than the same amount of land used for plant-based food.



