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Chapter 1: Introduction  

As cities continue to grow and urban populations rise, 

the demand for locally sourced and sustainable food, 

including animal products, becomes increasingly urgent. 

Livestock production in urban and peri-urban areas plays 

a vital role in food security, income generation, and 

waste recycling. However, one of the biggest challenges 

faced by urban livestock keepers is accessing affordable, 

high-quality feed. Feed often accounts for more than 

60% of total production costs. With limited space, high 

input costs, and increasing competition for grains and 

land, urban livestock systems are under pressure to find 

new feed alternatives. 

Algae-based livestock feed offers a practical and 

innovative solution. Algae simple aquatic organisms that 

grow rapidly have long been studied for their nutritional 

potential. While most people associate algae with human 

food supplements like Spirulina or Chlorella, recent 

advances in production technology have opened new 

doors for algae to be used as a valuable livestock feed 
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ingredient. Algae are rich in protein, vitamins, minerals, 

and fatty acids, making them a strong contender to 

replace or supplement traditional feed ingredients like 

soy, maize, and fishmeal. 

In urban settings, where land is scarce and waste 

management is a challenge, algae production offers 

multiple benefits. It requires minimal space, uses very 

little freshwater, and can even be cultivated using 

nutrient-rich wastewater. This makes it an ideal fit for 

integration into city farming systems, especially those 

using vertical farms, rooftop tanks, or modular 

bioreactors. Algae cultivation can even contribute to a 

circular urban economy by recycling nutrients from 

organic waste streams into animal feed. 

The problem of feed sustainability in cities is closely tied 

to larger environmental and economic concerns. 

Conventional feed crops like soy and maize are 

associated with deforestation, high carbon footprints, and 

vulnerability to global market shocks. For urban 

livestock systems that rely on imported or commercially 
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produced feed, this adds uncertainty and cost. In 

contrast, locally grown algae offer a stable, climate-

resilient source of feed that cities can control and scale 

based on demand. 

Urban livestock systems are also under growing scrutiny 

for their environmental impact. Waste, odors, and 

emissions can pose public health risks and contribute to 

climate change if not properly managed. By introducing 

algae into livestock diets, it is possible to reduce 

methane emissions from animals, improve their 

digestion, and enhance the nutritional profile of the meat, 

milk, or eggs they produce. Several studies have shown 

that certain algae species, like Asparagopsis, can 

significantly reduce methane emissions from ruminants, 

which could make a big difference in urban and peri-

urban dairy or goat farms. 

Another important factor is cost. While algae-based 

feeds are still emerging, local production can reduce 

reliance on expensive commercial feed, especially in 

times of inflation or supply chain disruptions. As 
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production methods improve and demand increases, the 

cost of algae feed is expected to become more 

competitive. Cities that invest in this early can become 

leaders in sustainable livestock systems and benefit from 

long-term economic and food security gains. 

Public interest in sustainable and ethical food production 

is also rising. Consumers are more aware of what goes 

into their food, and there is growing demand for animal 

products that are not only organic but also 

environmentally responsible. Algae-fed livestock fits this 

trend and can help urban farmers build trust with their 

customers, especially in local markets and community-

supported agriculture programs. 

In short, algae-based livestock feed presents a timely and 

adaptable solution to several issues faced by urban 

livestock producers. It addresses feed availability, 

affordability, and environmental impact, while fitting 

within the space and resource limitations of cities. As 

urban agriculture evolves, algae offers a new way to 
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boost productivity and resilience without compromising 

the sustainability of food systems. 

This report explores the full scope of algae’s potential in 

urban livestock feed, starting with its scientific and 

nutritional basis, followed by real-world production 

methods, economic potential, policy support, and 

practical examples. Together, these insights show how 

cities can harness the power of algae to create a more 

secure and sustainable future for urban food production. 
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Chapter 2: Background and Urban Context  

Urban livestock systems are an essential but often 

overlooked part of city food ecosystems. As cities 

expand and populations increase, more households and 

communities are turning to small-scale livestock 

production to meet local demand for fresh, affordable 

animal products such as milk, eggs, and meat. In many 

parts of the world, especially in low- and middle-income 

countries, urban and peri-urban livestock farming helps 

fill gaps left by commercial supply chains. Chickens, 

goats, rabbits, pigs, and even cows are raised in 

backyards, rooftops, and small community spaces across 

cities. 

This trend is driven by multiple factors: food insecurity, 

rising food prices, unemployment, and a growing interest 

in local and sustainable food systems. However, urban 

livestock systems face serious challenges, especially 

when it comes to feeding animals in a way that is both 

affordable and environmentally sustainable. One of the 

biggest issues is access to consistent, nutritious, and low-
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cost feed. Feed often takes up the largest portion of 

production costs, and in cities, traditional feed options 

like maize, soy, and commercial pellets are often 

expensive or difficult to obtain. 

Another barrier is space. Unlike rural farms that may 

grow their own feed or have pasture access, urban 

livestock producers often operate in confined areas. They 

don’t have the land needed to grow fodder crops or store 

large amounts of feed. As a result, many rely on kitchen 

scraps, leftover market greens, or scavenged materials 

feeds that may be low in nutrients or inconsistent in 

supply. This can lead to poor animal health, lower 

productivity, and food safety concerns. 

There’s also the issue of pollution. Livestock in cities 

can generate waste that, if not managed properly, creates 

sanitation problems, odors, and environmental harm. In 

some cities, over-reliance on poor-quality feed sources 

leads to more waste and more greenhouse gas emissions, 

especially methane from ruminants. This puts pressure 

on city governments to regulate or even restrict livestock 
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keeping, especially in dense areas. Balancing food 

security and environmental protection is a growing 

concern in urban planning. 

Given these challenges, the need for alternative feed 

sources that are compact, efficient, affordable, and 

environmentally friendly has never been greater. That’s 

where algae enters the picture. 

Algae, particularly microalgae, are simple aquatic 

organisms that can be grown quickly with minimal land 

and water. While the use of algae in animal nutrition 

may seem new, it actually has a long history. Certain 

algae species have been used for centuries in traditional 

farming practices. In Mexico, the Aztecs harvested 

Spirulina from lakes to feed animals and humans alike. 

In Africa, dried algae cakes were used as supplemental 

feed during dry seasons. However, only in recent 

decades has science begun to unlock the full nutritional 

potential of algae and its practical applications in modern 

livestock diets. 
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Starting in the 1960s and 70s, researchers began 

studying microalgae like Spirulina platensis, Chlorella 

vulgaris, and Dunaliella salina for their protein content, 

essential fatty acids, and micronutrients. Studies showed 

that these algae were not only rich in nutrients but also 

digestible and beneficial for animal growth. Algae could 

be used as a protein supplement, a feed additive, or even 

a full feed ingredient, depending on the animal and the 

production system. 

In recent years, algae-based feed research has expanded 

rapidly. New strains have been developed, production 

methods have improved, and algae are now being tested 

and used in poultry, pig, fish, and dairy feed. Certain red 

algae, like Asparagopsis taxiformis, have gained 

attention for their ability to reduce methane emissions in 

cattle by disrupting gut fermentation processes. This 

adds a climate benefit to the already strong nutritional 

profile. 

Algae can be grown on wastewater, using nutrients from 

organic waste, making them a sustainable part of circular 
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urban farming systems. They can be produced in 

bioreactors, open ponds, or vertical modules that fit well 

into city environments. This flexibility allows cities to 

turn unused or underused spaces like rooftops, building 

sides, or waste treatment areas into algae farms that feed 

livestock and reduce environmental impact. 

In summary, urban livestock systems are growing but 

face serious feed-related challenges linked to cost, space, 

and pollution. Algae offer a compelling alternative: they 

are compact, high in nutrients, environmentally efficient, 

and suitable for integration into urban agriculture. While 

algae in animal nutrition is not a new idea, recent 

innovations are making it more practical and scalable for 

today’s cities. This sets the stage for algae to play a key 

role in shaping the future of sustainable urban livestock 

production. 
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Chapter 3: Nutritional Science of Algae Feed  

Algae-based feed is gaining attention in urban livestock 

systems for its strong nutritional profile and potential to 

transform animal health and productivity. This section 

explores the nutritional science behind algae as a feed 

ingredient, covering protein content, digestibility, animal 

performance, and its role in reducing dependence on 

antibiotics and synthetic additives. 

1. Protein Profiles in Algae 

One of the key reasons algae is an effective livestock 

feed is its high protein content. Many microalgae species 

contain protein levels comparable to soy and fishmeal  

two common feed ingredients. Species like Spirulina and 

Chlorella can have protein content ranging from 50% to 

70% of their dry weight. 

Unlike some plant-based protein sources, algae provides 

all essential amino acids required for animal growth and 

metabolism. This includes lysine, methionine, and 



15 
 

threonine, which are often limiting in traditional feed 

grains like corn. 

Additionally, algae contains bioavailable peptides and 

enzymes that can help boost animal metabolism. These 

natural proteins support tissue development, immune 

function, and reproductive health in animals like poultry, 

pigs, and fish. 

2. Digestibility and Absorption 

Digestibility refers to how well animals can break down 

and absorb nutrients from their feed. Algae scores well 

in this area too. Many microalgae species have cell walls 

that are more easily digested than plant fibers. This 

means animals can absorb more nutrients without 

needing complex digestive processing. 

For example, poultry studies have shown improved feed 

conversion ratios when a portion of traditional feed was 

replaced with algae. This means birds needed less feed 

per unit of weight gain, making production more 

efficient. 
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Fish species like tilapia and catfish have also responded 

well to algae-based feeds. Their digestive systems are 

particularly suited for aquatic plant material, and trials 

show good absorption of protein and essential fatty 

acids. 

In pigs, processed algae powders or pellets have been 

used to supplement traditional diets, improving gut 

health and feed efficiency. The prebiotic effects of 

certain algae components, like polysaccharides, also 

support beneficial gut bacteria. 

3. Performance in Poultry, Fish, and Pigs 

Algae has been trialed across several livestock sectors, 

with promising results. 

Poultry: When broiler chickens and layers are fed algae-

enriched diets, they often exhibit better growth rates and 

egg production. Some studies have reported enhanced 

yolk color and nutrient density in eggs due to natural 

pigments like carotenoids present in algae. These 
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pigments also act as antioxidants, reducing cell damage 

and improving overall health. 

Fish: Algae is especially valuable in aquaculture. It 

serves both as a direct feed and as a base for cultivating 

zooplankton and other aquatic feed organisms. Omega-3 

rich algae species help boost immune responses in fish, 

enhance fillet quality, and reduce the need for fish oil — 

a costly and overfished resource. 

Pigs: Trials using algae meal in pig feed have shown 

improvements in weight gain, reduced diarrhea, and 

better skin and coat quality. In sows, algae 

supplementation has been linked to increased litter sizes 

and healthier piglets. These results are especially 

relevant for small-scale urban pig farms where space and 

inputs are limited. 

4. Reduction of Antibiotics and Additives 

One of the biggest concerns in livestock farming today is 

the overuse of antibiotics and synthetic additives, which 
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can lead to antimicrobial resistance and health concerns 

in humans. 

Algae offers a natural alternative. 

Certain species of algae contain compounds with 

antimicrobial properties. For example, phycocyanin 

(found in Spirulina) and chlorophyll derivatives help 

suppress harmful gut bacteria, reducing the need for 

antibiotic growth promoters. 

Beta-glucans and other polysaccharides found in algae 

also stimulate the animal’s immune system, helping 

them resist infections naturally. This makes algae-fed 

animals less prone to illness and reduces the need for 

regular antibiotic dosing. 

Additionally, algae can replace synthetic colorants, 

binders, and vitamin supplements commonly used in 

animal feed. The presence of naturally occurring 

vitamins A, D, E, and K, along with minerals like iron 

and magnesium, allows for a more organic and 

simplified feed formulation. 
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5. Environmental and Urban Advantages 

Besides direct nutritional value, algae-based feed 

contributes to more sustainable urban livestock systems. 

• Less Land and Water Use: Algae can be 

cultivated in compact systems using non-arable 

land and minimal water. This suits dense urban 

settings where land is expensive and scarce. 

• Local Production: Urban farms can grow algae 

near or within the city, reducing transport costs 

and emissions linked to importing feed. 

• Waste Recovery: Some algae systems are 

designed to grow on wastewater or nutrient 

runoff, turning pollutants into usable biomass. 

This closes nutrient loops and minimizes urban 

farm waste. 

6. Future Potential and Ongoing Research 

Research is ongoing into optimizing algae feed blends 

for different animals. Some efforts focus on enhancing 
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specific traits, such as increasing the DHA content for 

fish or boosting iron availability for pigs. 

Breeding programs and genetic modifications are also 

being tested to produce algae strains with higher protein 

or faster growth rates. 

Lab studies are also examining how algae affects gut 

microbiota composition, stress resilience, and meat or 

egg quality. Early data shows that algae-fed animals may 

have reduced stress markers and lower fat content, 

potentially leading to healthier products for human 

consumers. 

Conclusion 

Algae-based livestock feed represents a promising leap 

forward in sustainable urban agriculture. Its strong 

protein content, digestibility, and immune-boosting 

properties make it suitable for poultry, fish, and pigs. 

Beyond animal performance, it reduces reliance on 

synthetic additives and antibiotics, making food 

production cleaner and safer. 
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As urban populations grow and pressure mounts on food 

systems, integrating algae feed can help cities meet 

nutritional needs with fewer environmental impacts. 

Whether it's for rooftop aquaculture or inner-city poultry 

farms, algae stands out as a smart, science-backed feed 

solution for the future. 
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Chapter 4: Production and Technology 

Algae cultivation has advanced significantly in recent 

years, especially for its use in sustainable animal feed. 

The focus has shifted from large-scale open pond 

systems to more compact, urban-friendly production 

models. These models are not only space-efficient but 

also resource-smart, using systems that can fit into city 

environments without competing for land or clean water. 

For urban livestock systems, this shift opens new doors 

for localized feed production. 

Wastewater Reuse in Algae Cultivation 

One of the most promising innovations in algae feed 

production is the use of treated wastewater. Algae can 

thrive on nutrients found in municipal or agricultural 

wastewater, which makes it a natural fit for integrated 

urban waste management systems. When properly 

treated, wastewater provides essential inputs such as 

nitrogen and phosphorus. These are key nutrients for 

algae growth and are often present in abundance in city 

waste streams. 
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Using wastewater not only reduces the need for chemical 

fertilizers but also helps cities manage nutrient pollution. 

This dual-purpose function makes algae production a 

clean and circular solution. It recycles water and 

nutrients while producing high-value biomass for animal 

feed. 

Several small-scale pilot projects have already shown 

that using wastewater does not compromise the safety or 

quality of algae feed when standards are maintained. It 

also lowers operational costs, making feed production 

more affordable for small urban farmers and 

cooperatives. 

Modular Tank Systems 

In urban areas, land is limited. This has led to the 

development of modular algae cultivation systems. 

These systems are made up of stacked or side-by-side 

units that can be deployed on rooftops, basements, or 

vacant lots. Modular tanks can be designed to fit various 

spaces and scales, from a few square meters in a school 
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garden to several hundred square meters in a commercial 

vertical farm. 

These systems are often closed-loop, meaning they 

minimize water loss and contamination. They rely on 

LED lighting and controlled environments to ensure 

optimal growth conditions year-round, regardless of 

outdoor climate. Because they are self-contained, 

modular tanks are ideal for cities where weather 

conditions, air pollution, or limited sunlight can affect 

open-air systems. 

For feed producers, modular systems offer flexibility. 

Units can be expanded as demand increases or relocated 

to other parts of the city if needed. Maintenance is 

simple and can be managed by local technicians, 

reducing dependence on highly specialized labor. 

Urban Production Models 

Urban production of algae feed is still an emerging field, 

but several models are beginning to take shape: 
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1. Community-Based Co-ops: These small 

operations are set up in neighborhoods where 

residents or small-scale farmers collectively 

manage algae tanks. Feed is shared or sold at 

affordable rates to members. These systems 

promote local ownership and economic 

resilience. 

2. Institutional Partnerships: Schools, 

universities, and research centers often host algae 

farms as part of education or innovation hubs. In 

some cases, the algae feed produced is donated to 

nearby urban farms or integrated into vocational 

training programs. 

3. Commercial Micro-Farms: Urban 

entrepreneurs are starting to build compact algae 

farms near markets or processing centers. These 

operations focus on high-yield, high-efficiency 

production for commercial distribution to 

poultry, fish, or pig farmers in the city. 
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Each of these models aligns with different needs and 

capacities. Together, they create a more diverse and 

resilient urban feed economy. 

Scaling Possibilities 

Algae feed systems are highly scalable. Starting with just 

a few tanks, operations can expand as funding or demand 

grows. Modular units make scaling easy, allowing 

producers to gradually increase output without large 

upfront investment. 

Urban planning departments can support scaling by 

offering incentives or zoning allowances for algae 

production. Vacant land or underutilized spaces can be 

repurposed for modular units. City-owned buildings can 

host rooftop systems. Public-private partnerships can 

provide start-up capital, technical support, or access to 

municipal waste streams. 

Technology also supports scaling. Automation tools such 

as sensors for pH, temperature, and light levels help 

monitor growth conditions. Cloud-based dashboards let 
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managers track performance remotely. These tools 

improve efficiency and reduce the learning curve for 

new operators. 

Challenges in Scaling 

Despite its potential, urban algae feed production faces 

several challenges: 

• Regulatory Uncertainty: In many places, algae 

is not yet fully recognized in animal feed 

regulations. Clear safety guidelines, especially 

for wastewater-based systems, are needed. 

• Public Perception: Some people are still 

skeptical about feeding animals with algae, 

especially when wastewater is involved. Public 

awareness campaigns and transparency in safety 

standards can help shift these views. 

• Initial Costs: Although long-term costs are low, 

the initial setup for tanks, lighting, and 

automation tools can be expensive. Microloans, 
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grants, and shared infrastructure can lower the 

barrier for entry. 

• Skilled Labor: While systems are designed to be 

low-maintenance, initial training is needed to 

manage algae cultivation, harvesting, and quality 

control. Partnerships with local schools or 

technical programs can help build this capacity. 

Conclusion 

Urban algae feed production is both possible and 

practical. Through wastewater reuse, modular systems, 

and flexible production models, cities can reduce 

dependence on imported feed and improve the 

sustainability of urban livestock systems. With proper 

planning, investment, and community engagement, algae 

can become a key component of the circular urban 

economy, providing clean, local feed while also 

addressing water and nutrient management. The tools 

and systems exist. The next step is broader adoption and 

integration into urban policy and infrastructure planning. 
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Chapter 5: Environmental and Climate 

Benefits  

Algae-based livestock feed offers significant 

environmental and climate advantages, particularly when 

adopted within urban food systems. Unlike conventional 

feed sources such as soy and fishmeal, algae require far 

fewer natural resources to produce. This positions algae 

as a critical tool in reducing agriculture’s environmental 

footprint, particularly in cities where land, water, and 

clean air are limited and under pressure. 

1. Reduced Land and Water Use 

Traditional livestock feeds especially soy demand large 

expanses of arable land and intensive irrigation. These 

requirements make them incompatible with urban 

farming, where space is at a premium and water needs to 

be conserved. Algae cultivation, by contrast, can be done 

vertically in compact tanks that can fit on rooftops, in 

basements, or as part of modular systems along building 

facades. These systems require minimal land and can 

reuse water through closed-loop setups. 
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Algae can be grown using non-arable land and even 

brackish or recycled water, making it an attractive option 

for cities facing land and water scarcity. For instance, 

one square meter of algae production space can yield 

several times the protein output compared to the same 

area of soybean farming. Some systems have 

demonstrated up to 90% water reuse efficiency through 

condensation and nutrient recycling. This makes algae 

highly adaptable and sustainable in dense urban zones. 

2. GHG Emissions Comparison with Soy or Fishmeal 

One of the biggest climate impacts of livestock feed lies 

in its greenhouse gas (GHG) emissions. Soy production 

is linked to deforestation, fertilizer emissions, and long 

transportation routes from rural areas or overseas farms. 

Fishmeal contributes to overfishing, ocean degradation, 

and high processing emissions. 

Algae-based feed sidesteps most of these issues. Algae 

can be cultivated locally in cities, eliminating the need 

for long-haul transport. The closed-loop systems often 

rely on waste carbon dioxide (from nearby industries) 
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and wastewater (from buildings or greywater systems), 

reducing methane and nitrous oxide emissions. Some 

algae species actively absorb CO₂ as part of their growth 

cycle, offering net carbon benefits when grown under 

controlled conditions. 

Life-cycle analysis of Spirulina-based feed vs. fishmeal 

shows up to 80% lower CO₂ emissions per kilogram of 

protein produced. When scaled, this could significantly 

cut the livestock sector’s contribution to urban GHG 

emissions. This positions algae as a dual-benefit solution 

both a low-emission feed and a carbon mitigation tool. 

3. Role in Circular Urban Agriculture 

Algae fits neatly into the emerging model of circular 

urban agriculture. Cities generate large amounts of 

organic waste, nutrient-rich wastewater, and carbon 

dioxide. Instead of treating these as pollution, algae 

systems can capture and reuse them for biomass 

production. Nutrients like nitrogen and phosphorus, 

often a burden on municipal water treatment plants, can 

instead feed algae tanks. Similarly, CO₂ emissions from 
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buildings or factories can be piped into photobioreactors, 

accelerating algae growth. 

This integration turns waste into a valuable input. The 

result is a more circular and resilient food system. For 

example, wastewater from a fish farm can be routed into 

an algae tank, which cleans the water and produces new 

feedstock creating a sustainable loop. Algae production 

doesn’t just reduce waste; it helps cities process and 

convert it into food. 

4. Supporting Biodiversity and Reducing Land 

Conflict 

Conventional feed systems rely on monocultures and 

land clearance, both of which reduce biodiversity and 

strain ecosystems. By contrast, algae can be grown in 

controlled environments that don’t compete with natural 

ecosystems or local food crops. This avoids 

displacement of indigenous communities and wildlife 

habitats common problems in soy-growing regions. 

Urban algae farming also helps reduce pressure on 

marine ecosystems. Fishmeal production is a major 
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cause of biodiversity loss in coastal areas. Replacing it 

with algae, especially species like Nannochloropsis and 

Schizochytrium that are rich in omega-3s, can ease 

overfishing and protect ocean health. 

5. Reduced Dependence on Chemical Inputs 

Because algae feed is naturally rich in essential amino 

acids, vitamins, and minerals, it often reduces the need 

for synthetic supplements or antibiotics in livestock. For 

example, some studies show improved immunity in 

poultry fed with Spirulina, lowering disease risk and 

drug dependence. This contributes to both healthier 

animals and less chemical runoff into urban soil and 

waterways. 

Conclusion 

Algae feed systems bring strong environmental benefits 

to urban agriculture. They minimize land and water 

usage, reduce GHG emissions, recycle urban waste, and 

decrease dependence on synthetic inputs. Most 

importantly, they support circularity, an approach 

essential to future-proofing food systems against climate 
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change and resource depletion. Integrating algae into 

urban feed chains is not just about food security, but 

about transforming the ecological footprint of cities for 

the better. 
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Chapter 6: Cost, Economics, and Market 

Trends  

Algae Feed Costs vs Traditional Feed 

One of the main barriers to adopting any new livestock 

feed is cost. Conventional feeds such as soy, maize, and 

fishmeal are widely available and benefit from decades 

of scale and infrastructure. However, they also face 

growing issues such as price volatility, environmental 

concerns, and geopolitical pressures. 

Algae-based feed, while still emerging, has shown 

competitive pricing under certain production models. 

Using wastewater streams and closed-loop systems can 

dramatically reduce input costs. For instance, spirulina 

or chlorella grown on reclaimed water in modular urban 

tanks can achieve cost parity with premium fishmeal in 

pilot studies. 

In Kenya, a small-scale urban algae farm reported 

producing algae meal at $0.40 per kg, while fishmeal 

fluctuated between $0.70–$1.20 per kg due to regional 

supply shortages. The ability to localize production in 
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urban centers helps shield algae feed from transport, 

storage, and import duties key factors that inflate 

traditional feed costs. 

Over time, costs are expected to decline further. As algae 

cultivation becomes more common in urban settings, 

economies of scale, improved strains, and better 

bioreactor designs will lower operating expenses. 

Government incentives or subsidies for sustainable 

agriculture could also accelerate this shift. 

Return on Investment for Urban Farmers 

Urban livestock farmers operate in tight spaces and need 

maximum efficiency from every input. Feed costs make 

up 60–70% of operating expenses in poultry and 

aquaculture. Algae feed offers multiple benefits that 

enhance return on investment (ROI). 

First, animals fed on algae often show improved feed 

conversion ratios (FCRs). For example, studies have 

shown spirulina-supplemented poultry diets lead to 5–

15% higher weight gain with lower feed intake. 
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Similarly, tilapia fed on algae blend diets grow faster and 

have firmer, more marketable flesh. 

Second, algae feeds can reduce health-related losses. 

Natural antimicrobial properties in some algae reduce 

the need for antibiotics. In Nairobi, an urban aquaponics 

farm using algae-based pellets reported a 30% drop in 

disease outbreaks in tilapia, leading to higher survival 

rates and fewer treatment costs. 

Third, producing feed locally using algae cuts transport 

expenses and lowers dependence on external suppliers. 

This makes the business more resilient to supply shocks, 

especially important in rapidly urbanizing regions. 

ROI studies from early adopters show promising 

margins. A vertical farm raising 500 chickens on partial 

algae diets reported 20% lower feed costs and an 18% 

higher net profit over 12 months. The higher price 

premium for “eco-fed” or “antibiotic-free” meat in urban 

markets further supports profitability. 
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Private Sector Interest and Agri-Tech Startups 

Agri-tech startups are increasingly looking to algae as a 

high-impact, scalable feed innovation. Across Africa, 

Asia, and Latin America, new ventures are creating 

closed-loop algae feed systems that target both 

commercial livestock operations and micro-farmers in 

urban slums. 

In South Africa, GreenFeast Biotech builds small-

footprint algae tanks for inner-city poultry producers. In 

India, AquaNutra partners with fish farms to replace 

50% of fishmeal with algae concentrates. These 

companies not only provide the technology but often 

help with training, feed formulation, and market access. 

Venture capital funding is also flowing into this space. In 

2024, over $90 million was invested globally in algae-

based feed technologies, with several urban-focused 

startups receiving seed and Series A funding. 

Governments and incubators are beginning to support 

these initiatives, seeing them as both climate solutions 

and food security tools. 
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Multinational agribusinesses are also starting to enter the 

algae feed market. Firms like Cargill and ADM have 

launched pilot algae-blended feeds for poultry and 

shrimp. Their involvement signals commercial viability 

and brings larger distribution and R&D networks into 

play. 

Market Readiness and Consumer Trends 

Urban consumers increasingly demand ethically raised, 

sustainable animal products. This trend creates a 

growing market for livestock raised on climate-friendly 

feeds. Algae-fed labels, much like grass-fed or organic, 

are likely to gain traction, especially among health-

conscious and environmentally aware buyers. 

Governments are taking note. Some cities are including 

sustainable feed options in urban farming policies, 

particularly where food security and climate adaptation 

intersect. Public procurement programs (e.g., school 

meals) may soon mandate lower-carbon animal products, 

creating new demand for algae-fed livestock. 
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The key for algae feed to grow its market share will be 

communication, demonstration, and affordability. As 

pilot projects prove their value and public awareness 

grows, the cost-benefit case for algae-based feed 

becomes more compelling for urban farmers and 

entrepreneurs alike. 
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Chapter 7: Pilot Projects and Urban Models  

Across the world, cities are beginning to experiment 

with algae-based livestock feed in small but meaningful 

ways. These pilot projects provide insights into how the 

technology functions in real-life settings, how local 

communities respond, and what measurable outcomes 

are possible when algae is used as a feed source in urban 

environments. 

1. Rooftop Algae Feed in Jakarta, Indonesia 

In the dense neighborhoods of Jakarta, a local urban 

agriculture cooperative installed modular algae tanks on 

community rooftops. Using wastewater and rainwater, 

they grew Spirulina and Chlorella in small, controlled 

units. The algae was harvested and mixed into poultry 

feed for chickens raised in backyard coops. Within three 

months, the chickens showed healthier weight gain, 

lower mortality rates, and fewer cases of digestive 

disease. Farmers reported reduced reliance on 

commercial feeds by up to 30%. This model showed that 

even in crowded cities with limited resources, rooftop 
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algae systems can provide valuable nutritional support to 

micro-livestock operations. 

2. Community Tanks in Nairobi, Kenya 

In a low-income estate in Nairobi, a youth-led group 

partnered with a local NGO to test algae as a protein 

replacement for traditional fishmeal in tilapia 

aquaculture. Using open tanks placed on unused plots 

between buildings, they grew Spirulina using greywater 

and organic waste. The fish fed on algae-based pellets 

grew at a similar rate as those fed on traditional feed, 

while feed costs dropped by nearly 40%. The project 

also provided employment and training for local youth, 

and it is now being scaled to include other forms of 

animal feed, such as for rabbits and poultry. 

3. Container Farming in São Paulo, Brazil 

In São Paulo, an agri-tech startup launched a container-

based algae farm project near a public housing estate. 

These shipping containers were retrofitted to serve as 

closed-loop photobioreactors, producing high-protein 

algae strains suitable for pigs and poultry. The initiative 
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supplied feed to nearby small-scale livestock farmers 

while running a profit-sharing model. Local farmers 

reported increased egg production and improved animal 

health within a short period of time. The model 

demonstrated how compact, mobile systems could be 

used in urban settings to deliver a steady supply of 

sustainable feed. 

4. School Farm Integration in Mumbai, India 

In Mumbai, a pilot program installed algae tanks in a 

school compound where poultry was raised for 

educational and small-scale food programs. Students 

participated in the cultivation and harvesting of algae, 

integrating agriculture, biology, and sustainability 

education. The poultry was fed algae-blended mash, 

resulting in healthier birds and a noticeable drop in feed 

costs. The program gained attention from other schools 

and local authorities and is now being considered for 

expansion across the district. 

Key Takeaways from Pilots 
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• Algae systems are versatile and can be scaled to 

different urban conditions, from rooftops to open 

land and containers. 

• The integration of algae feed supports both food 

production and youth employment. 

• Measurable benefits include lower feed costs, 

improved animal health, and reduced waste. 

• Community buy-in is stronger when the projects 

include training and shared economic incentives. 

These pilots underline the real-world potential of algae 

feed in urban areas. They show that with minimal space 

and resources, cities can support livestock farming that’s 

healthier, cheaper, and more sustainable. As more data 

emerges from these models, the foundation for larger-

scale adoption continues to grow. 
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Chapter 8: Regulatory and Institutional 

Frameworks  

For algae-based livestock feed to scale in urban and peri-

urban settings, supportive regulatory and institutional 

frameworks are essential. These include clear food safety 

standards, government policies that encourage 

sustainable practices, and partnerships that help secure 

funding and technical support. While interest in 

alternative feeds is growing, many countries are still 

developing guidelines that govern their production and 

use. 

Food Safety Regulations for Feed 

One of the most important considerations in introducing 

algae feed into the mainstream is food safety. Animal 

feed must meet standards that ensure it does not 

introduce toxins, pathogens, or harmful residues into the 

human food chain. Regulatory bodies like the European 

Food Safety Authority (EFSA), the U.S. Food and Drug 

Administration (FDA), and various national agencies 

across Asia and Africa are beginning to recognize algae 
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as a feed ingredient. However, the approval process 

varies widely by country. 

For example, Spirulina and Chlorella have been 

approved as safe in many regions due to their long 

history of use in human nutrition. But newer strains, or 

those grown on waste or wastewater, often face 

additional scrutiny. Ensuring transparency in the 

cultivation process particularly when city waste is used 

as a nutrient source is critical to gaining regulatory 

approval. Governments may require third-party lab tests 

to confirm heavy metal levels, microbial counts, and 

digestibility profiles before algae-based feeds can enter 

commercial circulation. 

Policy Incentives for Eco-Feed 

Despite its benefits, algae feed adoption is still slow 

without targeted policy support. Eco-feed policies can 

play a significant role in accelerating the shift. These 

may include: 

• Subsidies or tax breaks for producers who 

integrate algae into livestock feed formulations. 
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• Procurement preferences for public institutions 

that use sustainable feed inputs. 

• Research grants and pilot program funding for 

universities and startups working on algae feed 

systems. 

Some urban governments are also exploring algae feed 

as part of circular economy policies. By linking algae 

cultivation to waste recycling or water purification goals, 

they create multiple incentives for citywide adoption. 

Partnerships and Funding Opportunities 

Given the technical expertise and upfront investment 

needed to set up algae cultivation and processing 

systems, partnerships are key. Urban algae feed projects 

often rely on collaborations between city governments, 

universities, NGOs, agri-tech firms, and farmer 

cooperatives. 

In recent years, international development agencies such 

as USAID, GIZ (Germany), and the World Bank have 

shown growing interest in supporting circular food 
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systems. Several agri-tech accelerators now include 

algae feed startups in their programs, offering seed 

funding, mentorship, and access to global markets. 

Public-private partnerships (PPPs) are emerging as one 

of the most effective models for scaling algae feed in 

cities. A city might provide land or infrastructure, while 

a private partner sets up and operates the algae tanks, 

and a local university helps monitor quality and 

performance. 

Conclusion 

The success of algae feed in urban agriculture will 

depend not only on the science but also on the rules and 

institutions shaping its path. Clear safety standards, 

smart policy incentives, and strong partnerships can help 

bridge the gap between innovation and implementation. 

With the right frameworks in place, algae-based feeds 

can become a viable, safe, and sustainable solution for 

urban livestock farming. 
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Chapter 9: Conclusion and Way Forward  

Algae-based livestock feed offers a timely, practical 

solution to some of the biggest challenges in urban 

agriculture. As cities grow and food systems strain under 

pressure from climate change, land scarcity, and rising 

input costs, the relevance of algae becomes clearer. It fits 

naturally into the urban context compact, modular, and 

resource-efficient making it a strong candidate for 

inclusion in resilient food strategies. 

In densely populated areas where land and water are 

limited, algae cultivation provides a way to produce 

high-protein animal feed without competing with food 

crops or requiring vast tracts of land. Its ability to grow 

in modular systems on rooftops, in basements, or on the 

sides of buildings makes it especially suitable for urban 

farming. When linked to urban waste streams such as 

wastewater or organic compost, algae feed also helps 

close the loop on waste, reducing pollution and creating 

value from discarded resources. 
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From a resilience perspective, algae strengthens cities by 

diversifying local feed options. This reduces dependency 

on external supply chains, especially for protein-rich 

feed ingredients like soy and fishmeal, which are 

increasingly vulnerable to market volatility and 

environmental concerns. In times of crisis whether 

economic, environmental, or geopolitical cities with 

integrated, local algae feed systems will be better 

positioned to maintain food production and protect 

livelihoods. 

To move algae feed from niche to mainstream, several 

steps are needed. First, awareness must increase among 

urban farmers, feed manufacturers, and local 

governments about the benefits and applications of 

algae. Pilot projects and demonstrations can help prove 

performance and build trust. 

Second, technical support and training should be made 

available to help communities design, operate, and 

manage algae systems safely and effectively. This 
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includes sharing best practices for growing, harvesting, 

drying, and mixing algae into balanced livestock diets. 

Third, governments and development partners should 

create enabling environments through research funding, 

food safety guidelines, and eco-feed incentives. Public-

private partnerships can help spread the financial risk 

and ensure both quality and scale. 

In conclusion, algae feed is more than a scientific 

breakthrough it’s a practical, sustainable tool for 

building stronger, greener cities. By integrating it into 

urban agriculture policies and systems, cities can support 

local food security, reduce environmental impact, and 

foster innovation. The next chapter for urban food 

systems could very well be written in green by the 

simple, powerful algae.



52 
 

J W T   joules water team 

 

De-Fi - Decentralized Finance takes on relevance 

whenever a unique object is discussed (a contract, a 

purchase, a transfer, an exchange, ...); this eBook has a 

own SHA256 code (with a track of the book, your email 

and purchase datetime), registered on a "public 

blockchain"; you can freely dispose of your purchase, not 

for commercial purposes; each eBook (and the SetBook 

that contains it) promises benefits to a "Territory of the 

Planet (Dream.ZONE), which you too can animate and 

promote; 

To do your "Dream.ZONE" looking your 

GOALS, visit our webs: 

Main: jwt-jwt.eu  Staff: expotv1.eu pcrr-jwt.eu 

Large Basic: iteg-jwt.eu, mbgc-jwt.eu, pbrc-jwt.eu, sdgc-

jwt.eu, sidr-jwt.eu, gsmf-jwt.eu, gfss-jwt.eu 

http://www.expotv1.com/JWT_project.pdf
http://www.expotv1.com/JWT_project.pdf
https://www.bing.com/search?q=what+mean+%22De-Fi%22&qs=n&form=QBRE&sp=-1&lq=0&pq=what+mean+%22de-fi%22&sc=0-17&sk=&cvid=A398DA0D72DE4D05A97F6F20425645D2
https://www.bing.com/search?q=what+mean+%22De-Fi%22&qs=n&form=QBRE&sp=-1&lq=0&pq=what+mean+%22de-fi%22&sc=0-17&sk=&cvid=A398DA0D72DE4D05A97F6F20425645D2
https://apps.dirittopratico.it/impronta/registri.html
https://apps.dirittopratico.it/impronta/registri.html
https://apps.dirittopratico.it/impronta/registri.html
https://apps.dirittopratico.it/impronta/registri.html
https://apps.dirittopratico.it/impronta/registri.html
http://jwt-jwt.eu/
http://jwt-jwt.eu/
http://jwt-jwt.eu/
http://jwt-jwt.eu/
http://jwt-jwt.eu/
http://expotv1.eu/
http://expotv1.eu/
http://expotv1.eu/
http://expotv1.eu/
http://pcrr-jwt.eu/
http://pcrr-jwt.eu/
http://pcrr-jwt.eu/
http://pcrr-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://pbrc-jwt.eu/
http://pbrc-jwt.eu/
http://pbrc-jwt.eu/
http://pbrc-jwt.eu/
http://pbrc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sidr-jwt.eu/
http://sidr-jwt.eu/
http://sidr-jwt.eu/
http://sidr-jwt.eu/
http://gsmf-jwt.eu/
http://gsmf-jwt.eu/
http://gsmf-jwt.eu/
http://gsmf-jwt.eu/
http://gsmf-jwt.eu/
http://gfss-jwt.eu/
http://gfss-jwt.eu/
http://gfss-jwt.eu/
http://gfss-jwt.eu/


53 
 

***Each your "Dream.ZONE" will can have 

11 smart NFT Right ; after purchase you 

have NFT-code as follow: MD5/SHA256 ; 

real title referring to you, usable freely 

(resale too); 

 

Subject to the NDA, consultancy and 

appropriate industrial property rights are 

available; 

NFT/NFW (De.Fi.) - 

http://www.expotv1.com/JWT_NFW-BB.htm 

Full Intellectual Property -  

http://www.expotv1.com/ESCP_Patent.htm 

JWTeam - 

http://www.expotv1.com/ESCP_NUT_Team.pdf 

Full JWTeam Service - 

http://www.expotv1.com/PUB/JWT_Service_EN.pd 

http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf


54 
 

INNOVATION - 

http://www.expotv1.com/LIC/BUNIT/LISTV.ASP 

*** for any other SDGs/UN point you wish 

and not yet addressed from JWTeam, please 

write to us info@expotv1.eu 

Patents & Goals from GostGreen: 

UIBM/IT - JWTeam set Industrial Proprerty  Roma 

UIBM/IT 

EPO/EU - JWTeam set Industrial Proprerty: Munich 

EPO/EU 

WIPO/UN - JWTeam set Industrial Proprerty: 

Geneva WIPO/UN  

SDGs/UN - https://sdgs.un.org/ 

Appropriate prompt for your help from AI (or your 

choise better):  

+Patent WO2016092583, PBRC 

https://www.bing.com/search?pc=MOZI&form=

http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
https://uibm.mise.gov.it/index.php/it/
https://uibm.mise.gov.it/index.php/it/
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.epo.org/en
https://www.epo.org/en
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://www.wipo.int/portal/en/
https://www.wipo.int/portal/en/
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC


55 
 

MOZLBR&q=%2BPatent+WO2016092583%2C

+PBRC 

Patent: PBRC ,    

https://patentscope.wipo.int/search/en/detail.jsf?d

ocId=WO2016092583 (algae to 

food/feed/biofuel, in urban and periurban); view1 

Italy: GRANT 

http://www.expotv1.com/LIC/MISE_0001427412

_PBRC.pdf, ...mean "INDUSTRY (useful), NEW 

(no make before), INVENTIVE (teach some 

things)" 

IASR - PBRC 

https://patentscope.wipo.int/search/docs2/iasr/WO20160

92583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyO

MscwazpgwhNM 

***Each your eBook (in each SetBook) will 

have its smart NFT-code as follow: 

MD5/SHA256 ; real title referring to you, 

https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
http://www.expotv1.com/LIC/UIBM_PBRC.pdf
http://www.expotv1.com/LIC/UIBM_PBRC.pdf
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2016092583
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2016092583
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2016092583
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2016092583
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2016092583
https://www.bing.com/images/search?q=%28algae+to+food%2ffeed%2fbiofuel%2c+in+urban+and+periurban%29&FORM=HDRSC2
http://www.expotv1.com/LIC/MISE_0001427412_PBRC.pdf
http://www.expotv1.com/LIC/MISE_0001427412_PBRC.pdf
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
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usable freely, for non-profit purposes (no 

resale); 

(12) 

International 

Application 

Status Report 

Received at International Bureau: 01 

February 2016 (01.02.2016) 

Information valid as of: 17 June 2016 

(17.06.2016) 

Report generated on: 20 June 2025 

(20.06.2025) 

(10) Publication number: (43) Publication date: (26) Publication language: 

WO 2016/092583 16 June 2016 (16.06.2016) English (EN) 

(21) Application number: (22) Filing date: (25) Filing language: 

PCT/IT2015/000307 14 December 2015 (14.12.2015) Italian (IT) 
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(31) Priority number(s): (32) Priority date(s): (33) Priority status: 

MI2014A002124 (IT) 12 December 2014 (12.12.2014) Priority document received 

(in compliance with PCT 

Rule 17.1) 

LAVANGA, Vito [IT/IT]; Via Terrazzano 85 

20017 Rho (Ml) (IT) (for all designated 

states) 

(71) Inventor(s): 

LAVANGA, Vito; Via Terrazzano 85 20017 

Rho (Ml) (IT) 

FARNE', Stefano; Via Trasimeno 40/14 

20128 Milano (MI) (IT) 

(54) Title (EN): METHOD FOR GROWING 

MICROALGAE, AND DEVICE FOR 

IMPLEMENTING SAID 

METHOD 
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(54) Title (FR): PROCÉDÉ DE CULTURE 

DE MICROALGUES ET DISPOSITIF DE 

MISE EN OEUVRE DE CE PROCÉDÉ 

(57) Abstract: 

(EN): This invention relates to a method and 

to a device to implement said method, to 

cultivate microalgae and to obtain the 

simultaneous separation of oleic and protein 

parts, reducing the required space and 

drawing mainly from renewable energy 

sources. 

(FR): La présente invention concerne un 

procédé, et un dispositif permettant de mettre 

en oeuvre ledit procédé, de culture de 

microalgues et d'obtention de la séparation 

simultanée des parties oléiques et protéiques, 

réduisant l'espace nécessaire et utilisant 

principalement des sources d'énergie 

renouvelable. Le procédé est caractérisé par 

le fait qu'il comprend les phases suivantes : • 
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ledit mélange aqueux, contenant ledit 

inoculum, suit un trajet (B) d'un point 

d'entrée (C) à un point de sortie (D), le long 

duquel il est irradié par un spectre de 

rayonnement approprié au développement et 

à la croissance desdites microalgues; • le 

long dudit trajet (B) des sels NPK (contenant 

de l'azote, du phosphore et du potassium) et 

du CO2 y sont ajoutés, ces ajouts, 

conjointement à la diffusion dudit spectre de 

rayonnement, provoquant une croissance 

intense desdites algues ; • ledit mélange, 

fortement enrichi de micro-algues, est inondé 

d'ultrasons qui détruisent les algues adultes, 

les séparant en composants oléiques et 

protéiques, ladite action provoquant la 

formation d'un nouveau mélange aqueux 

dans lequel une fraction oléique et une 

fraction protéique sont présentes ; • ledit 

nouveau mélange aqueux est soumis à une 

séparation gravimétrique spontanée de telle 

sorte que : • une fraction oléique, plus légère, 
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migre dans la partie supérieure dudit nouveau 

mélange ; • une fraction protéique, plus 

lourde, migre dans la partie inférieure dudit 

nouveau mélange ; • une fraction neutre 

composée presque exclusivement d'eau reste 

dans la partie intermédiaire dudit nouveau 

mélange ; · lesdites trois fractions sont prises 

individuellement. Le dispositif (A) est 

caractérisé par le fait qu'il comprend : • un 

bassin (1) adapté pour contenir ledit mélange 

aqueux ; • un ou plusieurs déflecteurs (3, 4, 

5) montés de façon à délimiter un trajet (B) 

d'un point (C) à point (D), ledit ou lesdits 

déflecteurs (3, 4, 5) étant des panneaux 

diffuseurs du spectre de rayonnement 

homogènes, appropriés à la phase de culture ; 

• un moyen adapté pour fournir, audit 

mélange fluide, des sels NPK (sels d'azote, 

de phosphore et de potassium) et du CO2, 

ledit moyen étant disposé le long dudit trajet 

(B) ; • un moyen (9) adapté pour produire des 

ultrasons, positionné au niveau du point final 
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(D) dudit trajet (B), lesdits ultrasons étant 

d'une puissance suffisante pour détruire les 

algues adultes en les séparant en composants 

oléiques et protéiques, donnant lieu à un 

nouveau mélange fluide dans lequel sont 

présentes une phase oléique, une phase 

protéique et une phase neutre ; • un moyen 

adapté pour diffuser ledit nouveau mélange 

fluide, afin de mettre en œuvre une 

séparation gravimétrique desdites phases 

oléique, protéique et neutre ; • un moyen 

adapté pour collecter séparément lesdites 

phases oléique, protéique et neutre. 

International search report: 

Received at International Bureau: 30 May 

2016 (30.05.2016) [EP] 

Intern
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JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, 

LR, LS, LU, LY, MA, MD, ME, MG, MK, 

MN, MW, MX, MY, 

MZ, NA, NG, NI, NO, NZ, OM, PA, PE, 

PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, 

SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, 

TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 

UZ, VC, VN, ZA, ZM, ZW 

European Patent Office (EPO) : AL, AT, BE, 

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 

GB, GR, HR, HU, IE, 

IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, 

PL, PT, RO, RS, SE, SI, SK, SM, TR 
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African Regional Intellectual Property 
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Eurasian Patent Organization (EAPO) : AM, 

AZ, BY, KG, KZ, RU, TJ, TM 

Declarations: 

Declaration made as applicant's entitlement, 

as at the international filing date, to apply for 

and be granted a patent 

(Rules 4.17(ii) and 51bis.1(a)(ii)), in a case 

where the declaration under Rule 4.17(iv) is 

not appropriate 

Declaration of inventorship (Rules 4.17(iv) 

and 51bis.1(a)(iv)) for the purposes of the 

designation of the United 

States of America 
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De-Fi - Decentralized Finance takes on 

relevance whenever a unique object is 

discussed (a contract, a purchase, a transfer, 

an exchange, ...); this eBook has a own 

SHA256 code (with a track of the book, 

your email and purchase datetime), 

registered on a "public blockchain"; you 

can freely dispose of your purchase, not for 

commercial purposes; each eBook (and the 

SetBook that contains it) promises benefits 

to a "Territory of the Planet (Dream.ZONE), 

which you too can animate and promote; 

To do your "Dream.ZONE" looking your 

GOALS, visit our webs: 

Main: jwt-jwt.eu  Staff: expotv1.eu pcrr-jwt.eu 

Large Basic: iteg-jwt.eu, mbgc-jwt.eu, pbrc-jwt.eu, sdgc-

jwt.eu, sidr-jwt.eu, gsmf-jwt.eu, gfss-jwt.eu  

***Each your "Dream.ZONE" will can have 

11 smart NFT Right ; after purchase you 

https://www.bing.com/search?q=what+mean+%22De-Fi%22&qs=n&form=QBRE&sp=-1&lq=0&pq=what+mean+%22de-fi%22&sc=0-17&sk=&cvid=A398DA0D72DE4D05A97F6F20425645D2
https://www.bing.com/search?q=what+mean+%22De-Fi%22&qs=n&form=QBRE&sp=-1&lq=0&pq=what+mean+%22de-fi%22&sc=0-17&sk=&cvid=A398DA0D72DE4D05A97F6F20425645D2
https://apps.dirittopratico.it/impronta/registri.html
https://apps.dirittopratico.it/impronta/registri.html
https://apps.dirittopratico.it/impronta/registri.html
http://jwt-jwt.eu/
http://jwt-jwt.eu/
http://jwt-jwt.eu/
http://jwt-jwt.eu/
http://jwt-jwt.eu/
http://expotv1.eu/
http://expotv1.eu/
http://expotv1.eu/
http://expotv1.eu/
http://pcrr-jwt.eu/
http://pcrr-jwt.eu/
http://pcrr-jwt.eu/
http://pcrr-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://pbrc-jwt.eu/
http://pbrc-jwt.eu/
http://pbrc-jwt.eu/
http://pbrc-jwt.eu/
http://pbrc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sidr-jwt.eu/
http://sidr-jwt.eu/
http://sidr-jwt.eu/
http://sidr-jwt.eu/
http://gsmf-jwt.eu/
http://gsmf-jwt.eu/
http://gsmf-jwt.eu/
http://gsmf-jwt.eu/
http://gsmf-jwt.eu/
http://gfss-jwt.eu/
http://gfss-jwt.eu/
http://gfss-jwt.eu/
http://gfss-jwt.eu/
http://gfss-jwt.eu/
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have NFT-code as follow: MD5/SHA256 ; 

real title referring to you, usable freely 

(resale too);  

Each of our SetBooks, edited and reviewed 

by colleagues in their respective sectors, is a 

relevant asset 

(born from data distributed & pervasive on a 

planetary basis), linked to our exclusive 

GREEN Industrial Property, created to 

promote the Ecological TRANSITION, on 

water and energy, keys to our existence and 

in respect of the Environment and the entire 

Planet; 

Your eBook, in digital or printed form, in its 

entirety, you can use it freely and free of 

charge in favor of any public community, 

institution, school, district / neighborhood, 

sports or recreational club, ...; 
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NFT/NFW - Similar themes allow us to 

support the Ecological TRANSITION, on 

every "Territory of the Planet 

(Dream.ZONE)", with your contribution (if 

you wish to get involved); consider De.Fi. 

and our Industrial Properties as a 

development engine, on energy and water, 

soliciting synergies locally (in a distributed 

& pervasive perspective), made evident by 

means of their "uniqueness" NF 

(NotFungible) with T (Token/RIGHTS) or 

W (Temporary WARRANT); 

NFW - Temporary right of pre-emption to 

outline the real actors,  i.e. 

PR&Broker/Trader/Patron who dreams the 

best for that "Dream.ZONE"; 

NFT - Right for real role of actor on the 

"Dream.ZONE", in the desired mode: 

L(License), S(Sale/Buy), 

II(IncomeInvestment), JV(JoinVenture); 



68 
 

Objectives pursued are Local development 

with substantial recourse to local workers 

and labor, with great fervor and passion 

towards the necessary and urgent Ecological 

TRANSITION of the "Dream.ZONE", in 

which we commit to pouring the greatest 

effects of the activated capital; with sober 

recourse to resilience and endogenous 

capacity of the territory; 

- Dream.ZONE (>1 Million People ) of 

the desired shape and capacity, while always 

remaining withinthe limits of the Sovereign 

State from which it is pivot/center (State that 

is always hoped to be sober and constructive, 

as usually already sanctioned and recognized 

by our major communities such as 

WIPO/UN and SDGs/UN); 

- Through JWTeam and its 

projects/patents, open to anyone who wants 

to work for that "Dream.ZONE", through 
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significant and/or representative operators 

(with NFW), as well as operational ones 

(with NFT, in the 4 different declinations: L, 

S, II, JV); 

- 3 BIG transversal projects: GUPC-

RE/Lab (Sustainable real estate 

redevelopment), GUPCHousingCare (Social 

and welfare redevelopment), MasterPlan 

(group of Industrial Plans); all interventions 

with a distributed&pervasive perspective that 

makes massive use of local work and 

endogenous resilience of the territory; 

- 8 MINOR and vertical but still 

significant projects in various fields 

(Efficient pumps/generators, Urban 

MiniBiogas, Microalgae cultivation, Urban 

desalination, Agro&Sport, Separation and 

massive capture of pollutants, Effective 

dissemination and communications, 
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Selective EMG diagnostics and capture of 

micro pollutants); 

 

Subject to the NDA, consultancy and 

appropriate industrial property rights are 

available; 

NFT/NFW (De.Fi.) - 

http://www.expotv1.com/JWT_NFW-BB.htm 

Full Intellectual Property -  

http://www.expotv1.com/ESCP_Patent.htm 

JWTeam - 

http://www.expotv1.com/ESCP_NUT_Team.pdf 

Full JWTeam Service - 

http://www.expotv1.com/PUB/JWT_Service_EN.pd 

INNOVATION - 

http://www.expotv1.com/LIC/BUNIT/LISTV.ASP 

http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
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*** for any other SDGs/UN point you wish 

and not yet addressed from JWTeam, please 

write to us info@expotv1.eu 

Patents & Goals from GostGreen: 

UIBM/IT - JWTeam set Industrial Proprerty  Roma 

UIBM/IT 

EPO/EU - JWTeam set Industrial Proprerty: Munich 

EPO/EU 

WIPO/UN - JWTeam set Industrial Proprerty: 

Geneva WIPO/UN  

SDGs/UN - https://sdgs.un.org/ 

https://uibm.mise.gov.it/index.php/it/
https://uibm.mise.gov.it/index.php/it/
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.epo.org/en
https://www.epo.org/en
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://www.wipo.int/portal/en/
https://www.wipo.int/portal/en/
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://patentscope.wipo.int/search/en/result.jsf?currentNavigationRow=1&prevCurrentNavigationRow=2&query=FP:%28lavanga%20vito%29&office=&sortOption=Pub%20Date%20Desc&prevFilter=&maxRec=12&viewOption=All
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
https://sdgs.un.org/
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               Summary 

As urban agriculture expands, the need for eco-friendly 

livestock feed is growing. The Sustainable Feed Horizon 

explores algae-based feed innovations that offer high 

nutritional value, low environmental impact, and 

adaptability to compact urban farms. By recycling waste, 

reducing emissions, and supporting circular systems, 

algae feed is reshaping how cities nourish their livestock, 

paving the way for greener, more resilient urban food 

production. 
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