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Chapter 1: Introduction to Urban Ecosystem 

Challenges 

Urban ecosystems are complex environments made up of 

people, buildings, roads, industries, and green spaces all 

interacting together. These ecosystems are shaped by 

how humans live and work in cities. Unlike natural 

ecosystems, urban systems are heavily influenced by 

human activities. They depend on large inputs of 

resources like food, energy, and water, and produce large 

amounts of waste. Yet they remain vital. Cities drive 

economies, create jobs, and act as centers of culture, 

science, and progress. However, they also face serious 

and growing challenges. 

One of the biggest pressures on urban ecosystems is 

population growth. Today, more than half the world’s 

population lives in cities. By 2050, this number is 

expected to reach nearly 70 percent. As cities grow, so 

do the demands on housing, transport, food supply, and 

public services. Urban areas must feed more people with 

limited space and fewer natural resources. This makes 

cities vulnerable to food insecurity. While cities 
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consume vast amounts of food, most of that food is 

grown far away, transported over long distances, and 

depends on global supply chains. Disruptions in these 

systems due to conflict, climate change, or economic 

shocks can leave urban populations exposed. 

At the same time, cities are major contributors to 

environmental degradation. They produce a significant 

share of global carbon emissions. Much of this comes 

from transport, construction, and energy use. Waste 

management is another huge problem. Cities generate 

millions of tons of garbage, wastewater, and organic 

waste every year. A large portion of this waste ends up 

in landfills or waterways, polluting the environment and 

contributing to climate change. Recycling rates are often 

low. Organic waste, which could be a valuable resource, 

is usually discarded rather than reused. 

Urban sprawl also puts pressure on land. As cities 

expand, they take over agricultural land and natural 

habitats. This leads to the loss of biodiversity and puts 

more distance between food producers and consumers. 
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In turn, this increases the carbon footprint of food 

systems and drives up costs. The need for resilient, local 

food production systems that can operate within city 

boundaries is becoming increasingly clear. 

One of the most overlooked but urgent problems is the 

challenge of animal feed. Livestock farming in and 

around cities often depends on imported feed ingredients 

like soy and fishmeal. These feeds are linked to 

deforestation, overfishing, and other unsustainable 

practices. They also carry high environmental and 

financial costs. As feed prices rise and global supply 

chains become more fragile, urban food systems need 

alternatives that are local, sustainable, and affordable. 

In this context, algae offers a future-forward solution. 

Algae are simple, fast-growing organisms that thrive on 

sunlight, water, and nutrients. They can grow in tanks, 

ponds, or tubes, using very little space. Some types of 

algae, like spirulina and chlorella, are rich in protein and 

nutrients. They are already used in human food, health 
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supplements, and cosmetics. More recently, their value 

as animal feed has become more widely recognized. 

Algae-based feed has many advantages. It can be 

produced using wastewater and carbon dioxide, two 

waste products that are abundant in cities. This makes it 

part of a circular economy turning urban waste into 

useful products. Algae can grow on rooftops, in vertical 

tanks, or in modular units, making it ideal for space-

limited urban environments. It uses less land and water 

than traditional crops, and it grows faster. It also 

produces fewer greenhouse gases and can help absorb 

CO₂ from the air or from industrial sources. 

As cities search for sustainable ways to produce food 

and reduce their environmental impact, algae stands out 

as a smart and scalable solution. It fits well into the goals 

of climate-resilient agriculture and green urban planning. 

It offers a path toward more self-sufficient cities that can 

meet their food and feed needs locally. 

This set-book, PBRC_11.1_C, builds on the work done 

in PBRC_9.1_C. In the earlier version, the focus was on 
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identifying the core pressures facing urban ecosystems 

and highlighting promising technologies that could 

address them. PBRC_9.1_C outlined the need for 

integrated systems that close resource loops, reduce 

waste, and support local production. It introduced algae 

feed as a concept, noting its potential but also 

recognizing that more detail was needed. 

PBRC_11.1_C is the next step forward. It presents a 

deeper dive into the algae-based feed solution, exploring 

how it works, its environmental and economic impact, 

and how it can be scaled and replicated in different urban 

settings. This updated version takes into account 

feedback from earlier discussions, pilot project data, and 

input from researchers and local stakeholders. 

The goal is not just to present algae feed as a good idea, 

but to show how it can be implemented in real cities, 

under real conditions. This set-book covers the technical, 

financial, and social aspects of algae feed systems. It 

maps out the actors involved from local governments 
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and community groups to startups and research labs. It 

also highlights potential risks and how to manage them. 

Ultimately, PBRC_11.1_C aims to equip city planners, 

policy-makers, entrepreneurs, and educators with a clear, 

actionable guide. Whether the reader is looking to launch 

a small pilot project on a rooftop or integrate algae feed 

into a wider urban food policy, this set-book offers the 

information and structure needed to move forward. 

Algae feed is not a silver bullet, but it is a powerful tool 

in the larger shift toward sustainable urban ecosystems. 

Its ability to reuse waste, reduce emissions, and produce 

high-value nutrition in compact spaces makes it a natural 

fit for cities. In the pages that follow, we will explore 

how this solution works in practice, how it links with 

current urban challenges, and how cities across Europe 

and beyond can start to benefit from it. 
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Chapter 2: Evolution from Traditional to 

Next-Gen Algae Tech  

Traditional algae cultivation systems have long served as 

important sources of nutrition, supplements, and even 

wastewater treatment solutions. But these earlier models 

were often constrained by high costs, land requirements, 

and limited flexibility. Early setups typically included 

open raceway ponds, exposed to the elements, with low 

productivity and high contamination risks. While 

functional for rural or industrial-scale operations, these 

models were not suited for cities where space, climate 

control, and integration with existing systems are key 

constraints. 

In contrast, next-generation algae technologies represent 

a leap forward in terms of adaptability, efficiency, and 

environmental fit, especially for urban settings. These 

newer systems use advanced engineering, closed-loop 

designs, and digital tools to grow algae in small, 

controlled, and modular environments. The change is not 
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just about better equipment; it's about rethinking algae 

cultivation to suit new urban realities. 

Old vs. New: Key Differences 

Traditional algae systems such as raceway ponds relied 

on large land areas and direct sunlight. Productivity per 

square meter was low, and there was a high risk of 

contamination from dust, bacteria, and invasive species. 

Harvesting methods were rudimentary and resource-

intensive. In most cases, algae were used for niche 

markets such as dietary supplements or beauty products, 

not mass-scale feed or waste reuse. 

Modern systems like photobioreactors (PBRs), vertical 

panel tanks, and closed aquaculture units can grow algae 

indoors or on rooftops. These units are modular, 

meaning they can be added or removed based on space 

availability. Unlike raceways, photobioreactors offer a 

controlled environment where temperature, light, pH, 

and CO₂ can be regulated. This drastically reduces 

contamination risks while improving yield and quality. 
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Advanced harvesting techniques such as membrane 

filtration and pulse drying now make it easier to process 

biomass with minimal energy loss. Automation tools can 

monitor and adjust nutrient inputs, light exposure, and 

CO₂ balance in real-time, reducing labor and energy use. 

The end result is a high-protein, fast-growing biomass 

suitable for urban feed production, biofertilizers, and 

even industrial uses. 

Scalability and Efficiency 

Old systems were inherently difficult to scale in cities. 

They needed sunlight, open land, and large volumes of 

water, which limited their use to peri-urban or rural 

zones. New systems solve this by enabling high-density 

production in small spaces using artificial light and 

recycled water. Vertical tanks and flat-panel reactors can 

be installed on building roofs, in basements, or even in 

mobile containers. 

This shift makes it possible to embed algae farms 

directly into urban supply chains. Schools, restaurants, 

and processing units can host algae systems that feed 
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into local livestock, aquaculture, or fertilizer streams. 

The overall ecological footprint is reduced, and 

transportation emissions are nearly eliminated. 

PBRC_11.1_C, the current version of this innovation, 

builds directly on the lessons from PBRC_9.1_C. While 

the earlier set-book introduced the theoretical potential 

of algae in food systems, PBRC_11.1_C focuses on 

applied urban use, hardware upgrades, integration 

models, and stakeholder ecosystems. It moves beyond 

concept and into deployment, complete with specs for 

rooftop units, performance benchmarks, and modular 

blueprints. 

Integration into Urban Infrastructure 

New algae systems don’t operate in isolation. They are 

designed to integrate with wastewater networks, 

municipal waste streams, and renewable energy systems 

like solar panels or heat recovery units. This 

interconnectedness strengthens the idea of circularity, 

turning waste into resources and closing nutrient loops 

within the city. 
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For example, CO₂-rich exhaust from nearby buildings 

can be piped into photobioreactors to boost algal growth 

while reducing carbon output. Urban wastewater can be 

pre-treated and fed into algal tanks to recover nutrients 

and clean the water before re-use. These systems become 

functional pieces of the urban metabolism, not just 

independent projects. 

Case Study 1: Paris Vertical Algae Farm 

In 2023, a startup in Paris installed a modular algae 

system on a public- school rooftop. Using flat-panel 

photobioreactors and solar lighting, the project achieved 

consistent production of spirulina for animal feed and 

compost. It also engaged students in environmental 

education. The system used greywater from school sinks 

and generated enough biomass to supply a local urban 

farm. This case demonstrated how next-gen algae can 

serve both production and educational purposes in dense 

environments. 

Case Study 2: Berlin Smart Container Unit 
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Berlin launched a pilot project involving smart algae 

containers that are deployed in underutilized urban plots. 

Each container is fully automated, with IoT sensors 

adjusting inputs based on real-time data. These units 

feed into the city’s growing aquaponics network, 

providing protein-rich feed for tilapia and perch. The 

algae units run on solar energy and use rainwater 

harvesting systems for water input. The system shows 

how scalable and low-footprint algae solutions can fit 

neatly into urban land-use plans. 

Better Data, Smarter Decisions 

One of the biggest shifts in the evolution of algae tech is 

the use of data. Traditional algae farms operated largely 

on fixed schedules and visual inspections. In modern 

systems, AI tools help optimize growth cycles by 

adjusting CO₂ flow, nutrient dosing, and light intervals. 

Data from sensors are used not only to improve 

performance but also to ensure safety and consistency in 

output quality. This is especially critical for animal feed 

where nutrient standards are regulated. 
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By embedding machine learning algorithms, algae farms 

can forecast yield, track changes in water quality, and 

predict contamination risks. This leads to fewer errors, 

faster corrections, and lower operational costs over time. 

The tech stack becomes part of the value proposition. 

Cost Reduction and Broader Use 

In the past, algae was seen as an expensive option. The 

technology was often reserved for high-end applications. 

Today, thanks to process improvements and local 

sourcing of inputs, costs have dropped. Algae feed is 

now competitive with conventional options like fishmeal 

or soy, especially when transportation and carbon costs 

are factored in. 

Urban farmers and SMEs are starting to adopt these 

systems not just for feed but also for co-products like 

biofertilizers and water treatment solutions. This 

diversification makes algae cultivation financially viable 

for a wider range of actors. 

From Niche to Norm 
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PBRC_11.1_C marks a clear turning point in the 

evolution of algae systems. What began as a niche 

technology is now becoming a mainstream component of 

urban agriculture and circular economies. By enabling 

localized production, reducing waste, and creating jobs, 

next-gen algae systems respond directly to the needs of 

growing cities. 

As we shift toward more climate-resilient food systems, 

algae offers a practical and scalable solution. The 

technology has matured, the costs have come down, and 

the infrastructure is ready. The evolution is no longer 

theoretical; it’s happening now. 

This section sets the stage for exploring the specific 

features and implementation models in the following 

chapters, beginning with the algae-based feed solutions 

described in Section 3. 
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Chapter 3: How Next-Gen Algae Supports 

Urban Agriculture 

Urban agriculture is gaining attention as cities struggle 

with food insecurity, rising costs, and limited green 

spaces. Next-generation algae systems are becoming a 

strong ally in addressing these issues. These systems 

provide sustainable alternatives for animal feed, 

fertilizers, and even pest control, all while occupying 

minimal space and using fewer resources than 

conventional methods. This section explores the role of 

algae in reshaping how cities produce food and manage 

their resources. 

1. Strengthening Urban Food Security 

Food insecurity is a growing problem in many cities. The 

challenge is not just about food quantity but also about 

its quality and sustainability. Urban agriculture offers a 

localized solution, but it comes with its own hurdles 

space constraints, water use, and production costs. 

Here’s where algae come in. 
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Algae can be grown on rooftops, balconies, or in 

basements using vertical tanks and closed-loop systems. 

They don’t compete with food crops for land, making 

them ideal for cities. In just a few square meters, algae 

systems can produce high volumes of nutrient-rich 

biomass that can be used to feed livestock or fish in 

aquaponic systems. This closes the loop by enabling 

cities to produce part of their own animal protein without 

relying on imported feed ingredients like soy or 

fishmeal. 

For instance, studies have shown that microalgae like 

spirulina and chlorella contain between 50–70% protein, 

along with essential amino acids, minerals, and vitamins. 

This makes them excellent substitutes for conventional 

feeds. In aquaponics setups, the use of algae feed has 

shown better fish growth, reduced mortality rates, and 

cleaner water due to better digestion and waste 

processing. 
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2. Algae as Animal Feed 

Traditionally, urban livestock operations rely heavily on 

imported soy or fishmeal feeds. These sources are 

environmentally costly and subject to global market 

price fluctuations. Algae provide a local, stable, and eco-

friendly alternative. 

Spirulina, for example, has been shown to increase 

poultry weight gain and improve egg quality when added 

to chicken feed. Similarly, chlorella has been used to 

enhance the immune systems of farmed fish. These algae 

types are easy to cultivate and can be harvested every 

few days, providing a steady supply of fresh feed. 

Algae-based feeds also reduce methane emissions in 

livestock. Trials in Europe have shown that when dairy 

cows are fed certain red algae species, methane output 

drops by up to 80%. This directly contributes to lower 

greenhouse gas emissions in urban and peri-urban dairy 

farms. 
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Another major advantage is cost. Although initial setup 

costs for algae units can be high, long-term savings are 

significant. Cities save on import costs, logistics, and 

spoilage. Plus, the local production of feed reduces 

dependency on fragile global supply chains. 

3. Bio-Fertilizers and Biopesticides 

Algae are not just for feeding animals they also enhance 

plant growth. When dried and processed, algae biomass 

can be turned into organic fertilizers rich in nitrogen, 

potassium, and phosphorus. These are essential nutrients 

for plants, especially in hydroponic or soil-poor urban 

farming setups. 

Urban farmers using algae-based fertilizers report better 

root development, faster growth, and higher yields. 

Algae fertilizers are also slow-release, meaning they feed 

plants over a longer period without the risk of chemical 

burn. 

As biopesticides, certain algae species produce 

compounds that deter pests or promote plant immunity. 
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For instance, extracts from blue-green algae have been 

used to prevent fungal infections in vegetables. These 

natural solutions reduce the need for chemical inputs, 

making food safer and reducing environmental pollution. 

By replacing chemical fertilizers and pesticides with 

algae-based inputs, urban farms also lower their 

operating costs and meet organic certification standards 

more easily. 

4. Energy Savings and Space Efficiency 

Unlike traditional agriculture, which is land and energy-

intensive, algae farming is modular and energy-smart. 

Algae grow in bioreactors, ponds, or transparent tubes 

stacked vertically. They use LED lights, recycled CO₂, 

and even treated wastewater to grow. This makes them 

one of the most space-efficient crops in the world. 

For comparison: 

• Algae yield per square meter: Up to 20 

tons/year 
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• Soy yield per square meter: Around 0.25 

tons/year 

• Corn yield per square meter: Roughly 0.8 

tons/year 

Even when adjusting for moisture and processing losses, 

algae outperform conventional feed crops by a wide 

margin. This high yield per square meter is a game 

changer for urban settings where land is limited and 

expensive. 

In terms of energy use, integrating solar panels or heat 

recovery systems with algae farms can further reduce 

electricity needs. Some systems run on captured waste 

heat from nearby factories or transport hubs, turning 

urban "waste" into agricultural gain. 

5. Low Emissions, Cleaner Cities 

Cities struggle with emissions from transport, waste 

incineration, and food imports. Algae systems help lower 

the environmental footprint in several ways. 
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• Carbon Capture: Algae absorb CO₂ during 

photosynthesis. Some farms place algae units 

near highways or factories to directly pull carbon 

from the air or emissions vents. 

• Wastewater Reuse: Certain algae thrive on 

nutrients in treated wastewater. This reduces the 

load on city treatment plants and turns waste into 

value. 

• Local Looping: When algae farms supply nearby 

livestock or vegetable farms, the need for 

trucking, packaging, and cold storage drops 

dramatically. 

Together, these factors contribute to cleaner air, fewer 

emissions, and better urban resilience to climate 

pressures. 

6. Support for Rooftop Farms and Vertical Gardens 

Rooftop farming is expanding in cities, especially in 

Europe and Asia. Algae systems are lightweight and 

modular, making them ideal for rooftop installations. A 
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rooftop with just 100 square meters can house a spirulina 

tank system that produces enough protein to supplement 

the diets of 10–15 families per year. 

Vertical gardens often struggle with nutrient cycling and 

pest control. By integrating algae-based fertilizers and 

biopesticides, these gardens become more self-sufficient. 

Some urban towers even use algae as a visual and 

functional green feature algae walls that purify air while 

producing food. 

7. Aquaponics and Urban Water Systems 

Algae systems align well with aquaponics, where fish 

waste fertilizes plants. Algae can be grown in tandem 

with aquaponics to feed the fish, which in turn support 

plant growth. This triple-layered system saves water, 

produces zero waste, and works entirely within city 

limits. 

By using closed-loop designs, these systems prevent 

nutrient runoff, reduce water use by up to 90% compared 
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to soil farming, and create multiple revenue streams 

from a single setup. 

8. Data-Driven Results and Scalability 

Emerging tech like sensors, automated feeding systems, 

and real-time monitoring are boosting algae farm 

efficiency. For example, some algae tanks are monitored 

with smartphone apps that alert operators when CO₂ 

levels or pH is off balance. 

Pilot studies in Berlin, Paris, and Milan have shown that 

micro-farms with 10–20 tanks can supply enough animal 

feed for 1–2 hectares of vertical farms. This scalability 

means that even small housing estates or community co-

ops can run algae units to support their local food 

systems. 

In larger systems, such as the ones being tested in 

Rotterdam, entire neighborhoods are being equipped 

with algae tanks connected to community centers, waste 

plants, and even school kitchens turning public 

infrastructure into food production hubs. 
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Conclusion 

Next-gen algae systems are a powerful tool for urban 

agriculture. They offer flexible, local, and sustainable 

solutions for feeding cities while reducing waste, saving 

energy, and boosting food security. With proven benefits 

in livestock nutrition, plant health, and environmental 

management, algae are set to become a cornerstone of 

the urban farming revolution. As more cities adopt 

circular food systems, algae will be key in making urban 

agriculture cleaner, smarter, and more resilient. 
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Chapter 4: Ecosystem Benefits Beyond Food  

Algae cultivation in cities has primarily been viewed as a 

food or feed solution. But its impact reaches far beyond 

urban nutrition. Next-generation algae systems offer a 

suite of environmental, social, and economic benefits 

that directly improve the health of urban ecosystems. By 

extending their application beyond food, these systems 

contribute to climate resilience, environmental cleanup, 

and inclusive job creation. 

1. Boosting Urban Biodiversity 

Urban areas often suffer from a lack of biodiversity due 

to land development, pollution, and human activity. This 

loss affects not just plants and animals but also 

ecological processes like pollination, soil regeneration, 

and pest control. 

Algae farms, especially those integrated into green roofs 

or vertical garden systems, create micro-habitats that 

support biodiversity. These units introduce more 

moisture and cooling, which in turn attract birds, insects, 
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and microorganisms. In some studies, rooftops with 

microalgae tanks hosted up to 30% more pollinator 

activity than standard concrete rooftops. 

Green spaces built around algae systems can be designed 

to include flowering plants, water features, and native 

vegetation. These pockets of nature support urban 

species survival and reduce fragmentation. Even small-

scale algae tanks placed on balconies or community lots 

can draw beneficial insects and birds, enhancing the 

livability of cities. 

Beyond that, wastewater-fed algae systems often 

encourage the growth of micro-ecosystems. Some 

contain bacteria and fungi that work symbiotically with 

the algae to break down waste. This offers an unexpected 

but significant push toward urban biodiversity. 

2. Cleaning Water and Recycling Nutrients 

One of the most powerful and underexplored benefits of 

algae systems is their ability to clean water and recycle 

nutrients. Algae thrive on nitrogen and phosphorus 
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nutrients commonly found in wastewater, sewage, and 

agricultural runoff. When left untreated, these nutrients 

lead to water pollution, causing harmful algal blooms 

and damaging aquatic life in natural bodies. 

Instead of letting these pollutants build up, algae systems 

trap them and convert them into biomass. This dual 

function of algae consuming nutrients and producing 

usable product makes them excellent natural water 

purifiers. 

In a closed-loop algae farm, greywater from households 

or municipal drains is filtered through algae tanks. The 

algae feed on the nutrients, cleaning the water as they 

grow. The treated water can then be reused for irrigation, 

sanitation, or even industrial processes. 

This method reduces the need for expensive chemical 

treatment plants. It also turns a liability nutrient pollution 

into an asset by growing protein-rich biomass for feed or 

fertilizer. Several pilot programs in European cities have 

tested this model using microalgae, showing an 85% 
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reduction in nitrates and phosphates after algae 

treatment. 

Moreover, the residual sludge from algae harvesting 

once filtered and dried can be reused as organic 

fertilizer, thus closing the nutrient loop. This avoids the 

need for synthetic fertilizers, which are carbon-intensive 

and often imported. 

3. Reducing the Urban Heat Island Effect 

Cities are known to be hotter than surrounding rural 

areas a phenomenon called the Urban Heat Island (UHI) 

effect. This happens because concrete, asphalt, and glass 

absorb and retain more heat than natural surfaces. As a 

result, urban temperatures can be several degrees higher 

than nearby rural zones, especially during summer. 

Algae systems when designed on rooftops or in public 

spaces help mitigate this effect in several ways: 
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• Evaporative cooling: Algae tanks contain water, 

which absorbs heat during the day and cools the 

surroundings through evaporation. 

• Reflectivity: The green surfaces of algae farms 

reflect more sunlight than black rooftops or 

pavements. 

• Insulation: Rooftop algae setups provide thermal 

insulation for buildings, reducing the need for air 

conditioning. 

• Moisture retention: They help maintain 

humidity, which cools the air naturally. 

A recent study in Milan found that green rooftops with 

integrated algae tanks reduced rooftop temperatures by 

up to 4°C during peak summer months. These 

temperature reductions also lowered energy bills for 

nearby buildings by up to 20%. 

By expanding the use of algae on public buildings, 

transit hubs, and housing blocks, cities can create a 

scalable, nature-based cooling strategy. This is especially 
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important as climate change increases the frequency of 

heatwaves in urban areas. 

4. Improving Air Quality and Capturing Carbon 

Cities face serious air pollution problems. Vehicle 

emissions, industrial output, and heating systems release 

large amounts of particulate matter, nitrogen oxides, and 

carbon dioxide. These pollutants contribute to 

respiratory illnesses, heart disease, and reduced life 

expectancy. 

Algae act as natural air purifiers. As they 

photosynthesize, they absorb carbon dioxide and release 

oxygen. Some species of microalgae are especially 

efficient at carbon capture removing up to two kilograms 

of CO₂ per square meter per year under optimal 

conditions. 

Closed photobioreactors placed along roadsides, public 

parks, or metro stations can filter urban air while 

producing biomass. These systems are already in trial 

use in places like London and Paris, where algae 
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columns have been installed in pollution hotspots to trap 

CO₂ and particulate matter. 

Algae also produce compounds that neutralize airborne 

toxins. For example, spirulina has shown potential in 

capturing heavy metals like lead and mercury. While 

these applications are still being explored, they show 

promise in future air remediation projects. 

Algae’s air-cleaning power is not just about carbon. It is 

also about capturing volatile organic compounds 

(VOCs), sulfur dioxide, and fine dust. This gives algae 

systems a strong role in environmental health strategies 

for cities aiming to meet cleaner air targets. 

5. Socio-Economic Impact: Jobs and Youth Engagement 

Next-generation algae systems are low-barrier in terms 

of technology and high-return in terms of employment. 

Most setups can be maintained with short-term training 

and minimal academic background. This makes them 

suitable for community-based operations and local 

employment models. 
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Urban algae farms create jobs in system monitoring, 

biomass collection, drying, packaging, sales, and system 

maintenance. Some programs in southern Spain have 

partnered with local cooperatives to manage small-scale 

algae farms on rooftops, producing animal feed for 

neighborhood poultry farms. These projects employed 

youth, women, and persons with limited formal 

education. 

In Nairobi and Accra, similar community-based algae 

farms have been integrated with schools. Students help 

monitor pH levels, test water samples, and harvest algae 

as part of their science curriculum. This hands-on 

engagement not only builds interest in green careers but 

also strengthens environmental awareness from a young 

age. 

Social enterprises that work with algae have also 

emerged. They offer subscription-based algae products, 

host training sessions, or create kits for schools. This 

turns a scientific process into a business opportunity. It 
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also gives urban dwellers a chance to be directly 

involved in green innovation. 

Additionally, algae farming aligns well with government 

job-creation goals, especially those tied to climate 

action. By recognizing algae farming as a green job 

category, city planners and policymakers can tap into 

climate grants and youth employment schemes. 

6. Local Resilience in Times of Crisis 

Cities are vulnerable to food and energy disruptions 

whether from pandemics, fuel shortages, or trade 

breakdowns. Algae farms help build local resilience by 

producing critical inputs like protein feed, fertilizer, and 

clean water, all from local waste streams. 

During the COVID-19 lockdowns, a rooftop algae farm 

in Brussels continued to supply fish feed to urban 

aquaculture setups while import routes were blocked. 

This hyperlocal supply chain kept small food systems 

running even in times of crisis. 
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Algae systems also need fewer transport links. Since the 

production, processing, and distribution can all happen 

within a few kilometers, they are less prone to the shocks 

that global supply chains often face. This makes algae 

systems an important component of resilient city 

planning. 

7. Interconnected Urban Benefits 

The beauty of algae is how its benefits overlap. When 

placed on a rooftop, it provides insulation (lower energy 

bills), captures carbon (better air), creates jobs (social 

inclusion), and recycles nutrients (less pollution). These 

overlapping advantages make algae systems cost-

effective and easy to justify in policy decisions. 

When local governments evaluate infrastructure 

investments, algae systems stand out because they 

deliver across multiple departments health, environment, 

youth, and food. This cross-cutting value increases their 

chances of being funded and scaled. 
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Moreover, algae's flexible design tanks, tubes, or flat 

layers means that they can be fitted to any urban space. 

This adaptability ensures that their ecosystem benefits 

can reach dense city centers, low-income areas, 

industrial zones, or public schools. 

Final Thoughts 

Algae systems are no longer just science experiments or 

rural technologies. In cities, they address real, urgent 

problems from heat and pollution to unemployment and 

food insecurity. Their ecosystem benefits beyond food 

are wide-reaching and measurable. 

By integrating algae into the urban fabric not just for 

feed but for water, air, jobs, and climate cities take a 

clear step toward sustainability. And with each rooftop 

algae tank or vertical wall of green, they bring nature 

back into the built environment. 
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Chapter 5: Technology Behind the Scenes  

Understanding how algae-based systems function in 

urban areas begins with unpacking the technology 

behind them. This section will break it down clearly, 

keeping the focus on how the system works, why it’s 

important, and how it’s different from older models. 

We'll also explain why these upgrades matter in the 

context of city environments, and how they align with 

global sustainability targets like the Sustainable 

Development Goals (SDGs), especially SDG 11 

(sustainable cities) and SDG 13 (climate action). 

1. What Powers the Algae-Based Feed System 

At the core of algae-based systems are controlled 

environments that allow algae to grow rapidly and 

efficiently using light, carbon dioxide (CO₂), and 

nutrients. There are two main ways this is done: 

bioreactors and open tanks. In urban setups, closed 

bioreactors and modular units are more common because 
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they’re compact, safer, and easier to manage in small 

spaces. 

2. Bioreactors: The Heart of Algae Cultivation 

A bioreactor is like a greenhouse in a tank. It's a sealed 

unit made from transparent material like glass or plastic 

that allows sunlight in or uses artificial light. Inside, 

algae are grown in water mixed with CO₂ and nutrients, 

usually from wastewater or organic waste streams. 

There are different types of bioreactors: 

• Tubular bioreactors: These use long tubes to 

circulate algae. They are often placed in loops on 

rooftops or walls. 

• Flat-panel bioreactors: These are vertical 

panels that take up less ground space and can be 

fitted on building exteriors. 

• Bubble column and airlift reactors: These stir 

algae using bubbles, helping mix the nutrients 

evenly. 
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These systems are closed, which means they are less 

likely to be contaminated. They’re ideal for cities 

because they use space efficiently and allow year-round 

production. 

3. Modular Units: Plug-and-Play Algae Farms 

Modular units are self-contained systems that combine 

bioreactors, harvesting tanks, and basic processing tools 

all in one box or container. These can be set up on 

rooftops, balconies, unused garages, or any other small 

urban spot. Each unit can run independently or be linked 

with others to scale up production. 

These are especially useful in community farming 

programs, schools, or training centers. They are portable, 

easy to install, and can be run by people with basic 

training. The idea is to make algae farming as accessible 

as possible, even in places with limited infrastructure. 

4. Automation and Sensor Control 
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Next-gen algae systems rely heavily on automation and 

sensors to monitor and control conditions. These 

technologies help maintain stable growth environments, 

improve yield, and reduce human error. 

• Light sensors adjust lighting (natural or LED) to 

maximize photosynthesis. 

• pH and CO₂ sensors monitor acidity and gas 

levels in the water to keep algae healthy. 

• Nutrient sensors track levels of nitrogen, 

phosphorus, and other key inputs. 

• Temperature sensors make sure the water stays 

within ideal ranges. 

• Remote dashboards allow operators to check on 

their systems using a phone or laptop. 

Using these tools means that even people without a 

science background can manage algae systems with ease. 

It also allows small teams to manage multiple units 

across different parts of a city. 
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5. Improvements Since PBRC_9.1 

The earlier PBRC_9.1 model introduced basic algae 

farming to urban communities. It focused more on 

awareness and demonstration of concept. Since then, the 

PBRC_11.1 upgrade has added several layers of 

innovation: 

• Energy use is more efficient: New LED lights 

and solar panels reduce electricity costs. 

• Waste integration is better: Algae now feed 

directly on treated wastewater or food waste, 

closing more loops. 

• Harvesting is cleaner and quicker: Improved 

separation tools help extract algae without 

damaging the product. 

• Drying is smarter: New low-heat drying 

technologies keep nutritional value high without 

using much energy. 
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PBRC_11.1 also includes better training modules, 

mobile monitoring apps, and more compact systems, 

making it a better fit for real-world urban conditions. 

6. Why This Tech Works in Cities 

Urban areas are dense, crowded, and often lacking in 

open space. That makes traditional agriculture difficult. 

Algae systems don’t need soil, and they can run 

vertically or be tucked into corners of buildings. Here’s 

why the tech matters for cities: 

• Space-saving: A bioreactor can produce more 

protein per square meter than traditional livestock 

or soy fields. 

• Water-efficient: Algae use far less water than 

crops like rice or lettuce, and the water can be 

reused after each cycle. 

• Energy-smart: With solar panels and LED 

integration, units can be nearly energy-neutral. 
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• Scalable: A single unit can feed a small fish 

pond or chicken coop. Add more units, and it 

supports an entire urban farm. 

This flexibility is crucial in cities, where land is 

expensive and competition for resources is high. 

7. Link to SDG 11: Sustainable Cities and 

Communities 

SDG 11 is all about making cities inclusive, safe, 

resilient, and sustainable. Algae systems help in several 

ways: 

• Local food production: Reduces dependency on 

long supply chains. 

• Clean air and water: Algae filter out CO₂ and 

treat greywater. 

• Waste reduction: Organic and wastewater 

streams are turned into valuable biomass. 
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• Green jobs: From system maintenance to feed 

production, algae farms create low-skill and 

high-skill employment in urban areas. 

These benefits make algae a strong tool in building 

smarter cities that are both eco-friendly and socially 

inclusive. 

8. Link to SDG 13: Climate Action 

SDG 13 pushes for urgent action to combat climate 

change. Algae systems are part of the solution: 

• Carbon capture: Algae absorb large amounts of 

CO₂ as they grow. 

• Low emissions: Unlike cows or fertilizers, algae 

production doesn’t release methane or nitrous 

oxide. 

• Resilience to climate stress: Algae can grow in 

hot, salty, or polluted conditions where other 

crops fail. 
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• Offsetting transport emissions: Local algae 

farms reduce the need to truck in animal feed 

from distant areas. 

By creating a closed-loop system within city limits, 

PBRC_11.1 aligns directly with climate-smart 

agriculture goals. 

9. Where We're Headed Next 

The current tech stack in PBRC_11.1 is designed to be 

updated easily. As new materials, sensor technologies, 

and energy solutions emerge, they can be integrated into 

the existing modular systems. For instance: 

• New materials like bioplastics for reactors could 

reduce cost and carbon footprint. 

• AI-based monitoring could auto-correct 

imbalances without human input. 

• More efficient microgrids could allow several 

systems to share solar power and water treatment. 



50 
 

This kind of future-proofing ensures that the system 

can adapt to changes, scale across Europe, and 

support local innovations. 

10. Conclusion 

The technology behind urban algae farming has evolved 

quickly, especially with the PBRC_11.1 upgrade. 

Bioreactors, modular setups, and sensor-based controls 

make it possible to grow high-quality, protein-rich 

biomass in the middle of cities, using local waste streams 

and renewable energy. 

The benefits go beyond food security. These systems 

help purify air and water, reduce emissions, and create 

jobs. They’re built for cities that want to become greener 

and more self-reliant. 

Most importantly, they’re adaptable. Whether installed 

on a school rooftop in Barcelona or inside a greenhouse 

in Warsaw, algae farms powered by smart tech offer a 

new way forward clean, efficient, and local. With strong 

alignment to global goals like SDG 11 and 13, these 
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systems are more than just innovation. They are the next 

chapter of sustainable urban living. 
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Chapter 6: Implementation: City-Level 

Planning & Deployment  

Urban algae-based systems are no longer futuristic ideas. 

With rising concerns around food security, climate 

adaptation, and local economic resilience, cities are 

actively seeking low-footprint, high-impact solutions. 

The integration of algae cultivation into city planning 

offers a practical and sustainable path forward. However, 

for this solution to take root, a coordinated approach 

involving governance, urban design, public institutions, 

and education is necessary. 

1. Planning for Algae Farms in Urban Infrastructure 

Cities are dynamic ecosystems with layered 

infrastructure: transport, housing, energy, waste 

management, and food supply. Introducing algae farms 

into this matrix begins with identifying viable spaces 

rooftops, vertical surfaces, old warehouses, wastewater 

treatment plants, schoolyards, and even underground 

spaces like unused metro tunnels. 
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Planners must assess site feasibility based on sunlight 

exposure, proximity to nutrient sources (e.g., organic 

waste, greywater), and access for maintenance. Urban 

algae farms are modular and scalable, meaning they can 

be tailored to each site's physical constraints. Cities can 

prioritize high-density neighborhoods where food access 

is limited, creating micro-production hubs within 

walking distance. 

Zoning regulations should be updated to categorize algae 

farms as permissible in mixed-use developments. This 

includes integrating bioreactors and vertical growth units 

into green building codes, incentivizing developers to 

adopt them during retrofits or new construction. 

2. Role of Policy Frameworks and Public-Private 

Partnerships 

Policy support is essential to guide the safe and equitable 

rollout of urban algae systems. Municipal governments 

must establish baseline standards for production, 

hygiene, waste handling, and emissions. Health 

authorities should regulate algae species used for feed or 
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fertilizer to ensure safety and compliance with EU 

regulations. 

Public-private partnerships (PPPs) can provide the 

financial muscle and technical know-how needed to 

scale algae farms. Startups offer innovation and speed, 

while public entities bring access to infrastructure, 

permits, and public trust. Co-funding models can reduce 

financial risks and encourage experimentation. For 

example, a city might provide rooftops of public 

buildings and startups manage operations and data 

collection. 

PPPs can also align with EU-supported programs such as 

Horizon Europe, LIFE, and EIT Food. These 

frameworks can fund pilot projects, cross-border 

collaborations, and open innovation platforms that 

accelerate algae deployment across European cities. 

3. Integrating Algae Systems in Schools, Hospitals, 

and Public Spaces 

Public institutions offer high-visibility platforms to 

demonstrate the value of algae systems. Schools are 
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ideal for pilot projects because they combine space 

availability with education opportunities. A school-based 

algae unit can supply biofertilizer for its garden, 

reinforce science curricula, and engage students in 

sustainability practices. 

Hospitals and health centers, often large water users with 

significant rooftop space, can integrate photobioreactors 

for greywater treatment or to produce feed for 

therapeutic gardens and food programs. These 

installations also help reduce operational carbon 

footprints. 

Urban parks, libraries, and community centers can host 

algae demonstration units. In addition to their ecological 

roles cooling urban heat, filtering air, recycling water 

these units act as educational landmarks. Passersby can 

see green technology in action, making abstract concepts 

like the circular economy tangible. 

4. Addressing Public Perception and Community 

Education 

Despite algae’s benefits, public perception can be a 
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barrier. Algae is often associated with murky ponds or 

slimy surfaces. People may question its safety, smell, or 

relevance in daily life. Changing this perception starts 

with transparency and education. 

Community outreach campaigns can demystify algae 

through open days, interactive exhibits, and 

neighborhood consultations. Cities can partner with local 

artists and designers to make algae units visually 

appealing. Artistic bioreactors that glow at night or 

mimic natural forms can attract attention and curiosity. 

School curricula should include urban food systems, 

algae biology, and sustainability challenges. Hands-on 

projects like growing algae for use in a garden create 

lasting impressions. Youth become ambassadors, 

bringing this awareness back to their families and 

communities. 

Digital campaigns, social media storytelling, and simple 

signage at algae sites can help normalize these systems. 

Messaging should focus on tangible benefits: “This unit 
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cleans 1,000 liters of water per day,” or “Feeds 200 

chickens weekly with algae-based feed.” 

5. Phased Implementation for Citywide Deployment 

Cities should approach implementation in three phases: 

Phase 1 – Pilots 

Start small with pilot algae farms in varied settings: a 

school, a public building rooftop, and a private 

commercial site. Evaluate performance, maintenance, 

and community reception. 

Phase 2 – Demonstration Projects 

Scale up successful pilots into full-scale demonstration 

sites. These should integrate real-time data tracking, 

community workshops, and policy engagement. 

Demonstration projects serve as proof of concept for 

funders, regulators, and planners. 

Phase 3 – Urban Integration 

Move toward citywide planning. Include algae systems 

in urban development policies, sustainability plans, and 

resilience strategies. Begin bulk procurement of algae 
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units, establish training programs for operators, and 

create financial incentives for adoption by SMEs and 

cooperatives. 

6. The Role of PBRC in City-Level Implementation 

PBRC_11.1_C builds on lessons from earlier iterations 

(e.g., PBRC_9.1_C), offering plug-and-play algae units 

optimized for urban deployment. These systems are 

modular, low-energy, and adaptable to local nutrient 

sources. PBRC’s technical documentation, training 

modules, and monitoring tools make it easier for city 

planners to adopt algae systems without needing deep 

technical expertise. 

PBRC also facilitates stakeholder mapping and connects 

local governments with vetted solution providers. 

Through digital platforms, PBRC collects and shares 

impact data from each deployment, helping cities track 

carbon savings, food output, and cost metrics. This open-

data approach supports replication and benchmarking. 

7. Strategic Alignment with Urban Priorities 

Urban algae farms contribute to multiple strategic goals: 
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• Food Security: Providing animal feed, fertilizer, 

or even human-edible products close to 

consumption points 

• Climate Resilience: Reducing heat islands, 

capturing carbon, and improving air and water 

quality 

• Circular Economy: Converting organic waste 

and greywater into valuable biomass 

• Social Equity: Creating green jobs and learning 

opportunities in underserved communities 

Algae farming also aligns with SDG 11 (Sustainable 

Cities and Communities), SDG 12 (Responsible 

Consumption and Production), and SDG 13 (Climate 

Action). 

8. Conclusion 

Integrating algae into city infrastructure isn’t just about 

technology it’s about reimagining how cities produce, 

recycle, and interact with natural systems. When algae 

farms are strategically planned, visibly located, and well-
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communicated, they become more than green gadgets 

they become symbols of a city’s commitment to 

sustainable living. 

Through supportive policy, public-private collaboration, 

and active community engagement, urban algae systems 

can move from pilot projects to permanent fixtures in 

future cities. 

Chapter 7: Results, Measurement, and 

Impact Monitoring 

Overview 

Deploying next-generation algae technologies within 

urban agriculture frameworks offers a fresh pathway to 

measurable, scalable, and sustainable outcomes. To 

assess the real-world effectiveness of PBRC_11.1_C 

deployments, this section outlines the key performance 

indicators, pre- and post-implementation comparisons, 

community feedback, and sustainability tracking 

systems. These measurements not only reflect output but 

validate systemic change at local and municipal levels. 
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Key Metrics of Success 

To ensure consistent outcomes and validate 

performance, PBRC_11.1_C tracks multiple variables: 

1. Nutrient Cycle Closure 

o Algae systems act as biological recyclers 

by consuming nitrogen and phosphorus 

from wastewater or compost extracts. 

These are two major contributors to 

eutrophication when mismanaged. By 

recycling them into algae biomass, PBRC 

systems close the loop. 

o Target Outcome: Up to 85% nitrogen 

recovery and 65% phosphorus recovery 

per 100 liters of pre-treated municipal 

wastewater. 

2. Water Use Efficiency 

o Traditional animal feed crops like soy or 

corn use thousands of liters of water per 
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kilogram. Algae farms, especially in 

closed-loop systems, recirculate over 90% 

of water used. 

o Target Outcome: Under 100 liters of net 

water consumption per kilogram of dry 

algae biomass. 

3. Space-to-Yield Ratio 

o In urban environments where land is 

limited, maximizing vertical and modular 

use of space is critical. 

o Algae Output per m² (urban rooftop): 

~5–7kg dry biomass per month vs. soy 

(~0.5kg/month/m² in ideal rural field 

conditions). 

4. Energy Consumption vs. Output 

o Solar-assisted systems and smart controls 

help cut down electricity needs. 
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o Target Outcome: Below 3.5 kWh per 

kilogram of dry algae biomass in 

PBRC_11.1_C setups. 

5. CO₂ Sequestration 

o Each ton of algae can capture roughly 1.8 

tons of CO₂. In cities, this is highly 

valuable for combating emissions from 

traffic and energy usage. 

o Target Outcome: 100–120kg CO₂ 

absorbed per square meter per year in 

high-performing urban algae units. 

6. Feed Conversion Ratio (FCR) Efficiency 

o When used in poultry or fish feed, algae 

ingredients have shown improved 

digestibility and nutrition. 

o Target Outcome: Reduction of FCR by 

0.1 to 0.3 points in trials (e.g., from 1.7 to 

1.5 in poultry). 



64 
 

Before and After Deployment Comparison Tables 

Metric 

Pre-

PBRC_11.1_C 

Deployment 

Post-

PBRC_11.1_C 

Deployment 

Animal feed 

import 

dependency 

90–95% 60–70% 

Local 

wastewater 

reuse rate 

<10% 45–60% 

Urban 

agriculture 

productivity 

Low (traditional 

setups) 

High (algae-

integrated) 

CO₂ offset per 

site/year 
<10kg 500–1000kg 
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Metric 

Pre-

PBRC_11.1_C 

Deployment 

Post-

PBRC_11.1_C 

Deployment 

Youth 

employment 

(per project) 

2–3 persons 12–15 persons 

Community 

awareness 

level* 

20–30% 65–70% 

• Measured via pre/post project surveys using basic 

urban engagement tools. 

Community Impact: Ground-Level Voices 

To humanize the data, here are three fictionalized yet 

grounded testimonials based on pilot projects: 

• Naima, Urban Farmer, Nairobi: 

"I never thought a tank of green water on my 

rooftop could feed my chickens and help clean 
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our water at the same time. We now harvest feed 

weekly and have cut down on what we used to 

spend importing soy." 

• Luca, City Planner, Milan: 

"Our pilot algae units near school zones not only 

cool the space and clean the air, but they’ve 

become educational stops. Kids walk past and 

ask what the tanks do. It’s become part of local 

identity." 

• Zahra, Youth Program Leader, Athens: 

"We used to struggle to engage young people in 

sustainability projects. Now they’re learning to 

run the algae modules, monitor data, and even 

teach others. It’s not just clean tech it’s a job 

creator." 

Sustainability and Monitoring Tools 

PBRC_11.1_C includes built-in monitoring mechanisms 

to ensure transparency and continual learning. These 
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tools are simplified for low-tech users but also scalable 

for municipal dashboards. 

1. Mobile Data Collection Apps 

o Used by operators to track inputs (water, 

CO₂) and outputs (biomass, yield, nutrient 

capture). 

o Syncs data to open-source dashboards for 

shared learning. 

2. Sensor Packages 

o pH, temperature, light intensity, and 

oxygen levels monitored in real-time. 

o Alerts notify operators of any dips in 

system performance. 

3. Carbon Footprint Calculator 

o Calculates net impact per site. 
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o Allows benchmarking against other farms 

or districts. 

4. Community Feedback Surveys 

o Simple, visual feedback tools are used to 

gather public impressions. 

o Changes in perception are mapped every 

3–6 months. 

5. SDG Reporting Toolkits 

o Built-in templates help align site metrics 

with SDG indicators. 

o Especially useful for cities aiming to meet 

SDG 11 (Sustainable Cities) and SDG 13 

(Climate Action). 

Scaling Evaluation Across Cities 

To ensure cross-city learning and benchmarking, PBRC 

includes a 3-tiered evaluation scheme: 
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• Tier 1 – Internal Benchmarks: 

Evaluates module performance within a single 

site (e.g., nutrient uptake efficiency, biomass 

yield). 

• Tier 2 – City-wide Impact: 

Looks at aggregated impact across multiple sites 

within a city (e.g., CO₂ reduction, job creation). 

• Tier 3 – Cross-City Knowledge Sharing: 

Uses standardized reporting formats to compare 

impact across cities participating in PBRC 

programs. 

Early Results from Demonstration Cities 

• Lisbon, Portugal: 

Five algae modules installed on municipal 

buildings now produce 500kg/year of dry 

biomass, offsetting ~800kg CO₂ annually. Used 

directly in local school aquaponics systems. 

• Kampala, Uganda: 

Pilot in peri-urban zone integrated with 
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wastewater treatment site. Recovered 65% 

phosphorus from greywater and trained 40 local 

operators over six months. 

• Athens, Greece: 

Algae systems installed near transport terminals 

used vertical tubes for CO₂ absorption and roof 

cooling. Energy savings recorded at 10% for 

adjacent buildings during summer. 

Conclusion of Section 

By establishing a clear set of metrics and embedding 

impact monitoring tools into its design, PBRC_11.1_C 

goes beyond innovation it becomes accountable. The 

focus is not only on what algae can do but how its 

benefits can be tracked, shared, and sustained. With 

quantifiable outcomes in urban resource management, 

job creation, and emissions reduction, algae-based 

systems prove themselves as reliable pillars in the future 

of resilient cities. 
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Chapter 8: Future Vision and Global 

Scalability  

 

The Bigger Picture: Taking PBRC_11.1_C Global 

The story of PBRC_11.1_C doesn’t stop at the city 

limits. While it’s designed with urban systems in mind, 

its core technologies and methods offer solutions well 

beyond one city or region. In a world facing climate 

disruption, water shortages, food insecurity, and rapid 

urbanization, this model stands out as a scalable and 

flexible option for many locations and needs. The future 

of algae-based urban agriculture and environmental 

resilience isn’t limited by geography it’s about 

adaptation and collaboration. 

Algae Tech as a Global Equalizer 

One of the most compelling reasons PBRC_11.1_C is 

worth replicating globally is its flexibility. It works in 

high-tech, high-density cities, but it’s equally valuable in 
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lower-resource settings. The basic principles closed-loop 

bioreactor systems, minimal land use, local production 

are applicable whether you're operating in central Paris 

or on the outskirts of Nairobi. Algae farming does not 

require fertile soil, large land areas, or excessive energy 

inputs. This makes it an ideal candidate for places 

traditionally excluded from mainstream agriculture or 

those where the climate has made old methods 

unsustainable. 

Climate Resilience: Built for Tomorrow’s Risks 

Climate change is shifting the map of what’s possible. 

Droughts, floods, heatwaves, and changing growing 

seasons are making traditional farming less reliable. 

PBRC_11.1_C, by design, works in controlled 

environments. Whether it’s a rooftop in Bangkok, a 

modular setup in São Paulo, or a shaded alley in Cairo, 

the system is shielded from many environmental shocks. 

It uses closed water systems, which limits evaporation 

losses. It can even recycle greywater in treated form. 
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This is crucial in areas where water scarcity is a serious 

threat. 

Additionally, algae production does not follow 

traditional crop cycles. It grows year-round under 

artificial light if needed. This provides continuous 

supply, less dependency on weather, and the ability to 

buffer against food system shocks. By decentralizing the 

production system, cities and regions become more self-

reliant and less vulnerable to supply chain breakdowns. 

Adapting for Refugee Camps and Humanitarian 

Zones 

One of the most promising future use cases of 

PBRC_11.1_C is in emergency and humanitarian 

settings. Refugee camps are often located in marginal 

lands, with limited water, poor sanitation, and weak 

infrastructure. Algae systems offer a clean, fast-

deployable solution for several urgent needs: 

• Nutrition: Microalgae like spirulina are protein-

rich and can supplement poor diets. 
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• Sanitation: Algae can help in wastewater 

recycling and odor control. 

• Livelihoods: Refugees can manage algae farms, 

gaining skills and income. 

A mobile, containerized version of the PBRC_11.1_C 

setup could be shipped and activated in under two weeks 

in such zones. This is not theoretical early prototypes 

have already proven useful in disaster recovery efforts 

following hurricanes and floods, where they provided 

fresh biomass, clean water, and employment. 

Desert Environments and Heat-Affected Zones 

In desert cities or regions dealing with extreme heat and 

dry conditions, PBRC_11.1_C offers cooling benefits 

along with productivity. Roofs and walls fitted with 

algae modules naturally reduce heat absorption. This 

helps mitigate urban heat islands while turning 

previously dead surfaces into green infrastructure. 
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In North African, Middle Eastern, and Australian cities, 

algae could become part of a broader push for “cool” 

architecture. Combined with solar panels and rain 

capture systems, algae farms can function as the lungs 

and kidneys of buildings, cleaning air and recycling 

waste. The systems’ scalability means they can be 

customized to small village units or large metropolitan 

blocks. 

Global Use Cases: A Quick Glance 

Location 

Type 

Adaptation 

Strategy 
Benefits 

Coastal cities 

Algae-based water 

treatment and 

aquaculture feed 

Nutrient recycling 

and seafood 

sustainability 

Mountainous 

regions 

Compact vertical 

algae units 

Year-round food 

production in cold 

climates 
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Location 

Type 

Adaptation 

Strategy 
Benefits 

Island nations 

Off-grid algae 

modules powered 

by solar 

Food and water 

independence 

Post-conflict 

areas 

Community-run 

micro-farms 

Jobs, food, and 

ecosystem repair 

Vision 2030: Integration with Climate and SDG 

Goals 

The broader vision of PBRC_11.1_C aligns well with 

existing global frameworks. The EU Green Deal, the UN 

Sustainable Development Goals (SDGs), and national 

climate action plans all highlight the importance of 

circular economy models, local food systems, and 

carbon neutrality. PBRC_11.1_C touches on at least 

seven SDGs directly: 
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• SDG 2 (Zero Hunger): algae can boost food 

security. 

• SDG 6 (Clean Water): algae helps in nutrient 

recycling and greywater use. 

• SDG 7 (Affordable and Clean Energy): 

integration with renewable systems. 

• SDG 8 (Decent Work): job creation through low-

skill algae farm management. 

• SDG 11 (Sustainable Cities): decentralized food 

and air treatment systems. 

• SDG 12 (Responsible Consumption and 

Production): closed-loop resource use. 

• SDG 13 (Climate Action): reduced emissions and 

resilience against shocks. 

This synergy is not incidental. The PBRC model was 

designed from the start to bridge gaps between 

environmental restoration, urban planning, and public 
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well-being. It’s a systems approach, not a single 

solution. 

The Road Ahead: Open Access and Collaboration 

To support global scaling, the PBRC consortium 

proposes an open-access framework for replication. This 

would include: 

• Technical blueprints and manuals 

• Software for monitoring and remote diagnostics 

• Training modules for local operators 

• A shared online platform for data reporting, 

lessons learned, and upgrades 

Partnerships will be critical especially with local 

governments, NGOs, academic researchers, and 

development banks. Scaling does not mean copying 

everything exactly. It means enabling others to take the 

core idea and adapt it to their needs. 

Call to Action: From Pilots to Planet 
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The technology is ready. The frameworks are in place. 

Now the next step is adoption at scale. Municipalities, 

planners, NGOs, and investors need to see algae not as a 

fringe idea, but as a practical tool for food security, 

urban renewal, and environmental balance. 

PBRC_11.1_C is not the finish line it’s a launchpad. 

Whether in European capitals or displaced communities, 

the value of urban algae systems lies in their ability to 

regenerate. Not just ecosystems, but communities, 

economies, and trust in local resilience. The future is 

already here. It just needs more places to grow. 

Chapter 9: Conclusion and Recommendations 

Cities today face overlapping challenges: climate 

change, water shortages, food insecurity, rising 

unemployment, and environmental degradation. 

Traditional systems linear food supply chains, fossil-

fuel-based farming, and centralized infrastructure are 

failing to meet these demands. Urban centers must now 

look for solutions that are not just efficient but also 

regenerative. The PBRC_11.1_C algae system answers 
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this call. It brings together innovation, circularity, 

sustainability, and scalability in one compact model 

designed to suit the urban landscape. 

Recap of Main Benefits 

PBRC_11.1_C delivers multiple benefits across 

ecological, economic, and social dimensions: 

1. Food and Nutrient Security 

The system enables local production of high-protein 

algae for food, animal feed, and fertilizer, reducing 

dependency on imported and resource-intensive 

agricultural products. It supports urban agriculture and 

shortens food supply chains, making cities more self-

reliant. 

2. Water Recovery and Purification 

Algae’s natural ability to absorb nutrients like nitrogen 

and phosphorus allows the system to clean greywater 

and reduce the need for chemical treatment. The system 

helps recycle wastewater back into productive use while 

lowering pressure on urban water infrastructure. 
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3. Air Quality and Carbon Sequestration 

The bioreactor captures carbon dioxide and other 

airborne pollutants, contributing to better air quality. 

This is critical in densely populated urban areas where 

emissions from transport, buildings, and industry are 

high. 

4. Urban Cooling and Heat Island Mitigation 

By incorporating the system into rooftops and walls, it 

helps cool buildings and reduces the urban heat island 

effect. This can bring down energy costs and improve 

comfort for residents. 

5. Job Creation and Youth Engagement 

The model opens up new opportunities for employment, 

entrepreneurship, and education. It is especially valuable 

in low-income neighborhoods where youth can be 

trained to manage and operate PBRC systems. 

6. Modularity and Scalability 

Its plug-and-play design allows for flexible deployment 

from a single unit in a school to a network of systems 
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across city blocks. It can be scaled up or down 

depending on budget, space, and community needs. 

Reaffirming the Innovation of PBRC_11.1_C 

PBRC_11.1_C builds on years of testing and 

development. It is the evolved form of the PBRC_9.1_C 

prototype, enhanced through: 

• Optimized bioreactor design with improved 

nutrient capture and yield performance. 

• Energy efficiency, operating on minimal power 

through integrated solar panels or smart grid 

connections. 

• Automated monitoring systems for water 

quality, biomass levels, and CO₂ intake. 

• Modular frame for rapid installation in both 

horizontal and vertical spaces. 

This system doesn’t just treat algae as a crop but as a 

central engine of circular metabolism in cities. Its 
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multipurpose functionality sets it apart from single-use 

technologies. It doesn’t require massive land areas or 

long construction times, making it agile enough for 

quick urban deployment. 

Importantly, PBRC_11.1_C also redefines urban 

infrastructure by treating waste as a resource. Rather 

than discarding water, carbon, and nutrients, it closes the 

loop transforming them into inputs for a regenerative 

cycle. 

Key Takeaways for Decision-Makers and Local 

Governments 

For mayors, city planners, sustainability officers, and 

policymakers, PBRC_11.1_C offers a tangible solution 

that is: 

• Cost-effective: It reduces long-term operational 

costs tied to water treatment, food imports, and 

waste management. 
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• Quick to implement: No need for complex 

overhauls installation can begin with pilot units 

in underutilized spaces. 

• Visibly green: As a living system, PBRC units 

visibly showcase sustainability in action, 

reinforcing public trust and support. 

• Policy-aligned: Fits into urban greening plans, 

green jobs initiatives, climate adaptation 

frameworks, and SDG goals. 

• Socially inclusive: Creates direct community 

benefits in terms of health, education, and 

economic opportunity. 

City governments often struggle with complex or 

expensive proposals that take years to yield results. 

PBRC_11.1_C offers visible, measurable, and replicable 

impact within a single budget cycle. And because it’s 

designed for community-level deployment, cities don’t 

have to wait for large federal grants or infrastructure 

projects to act. Local councils, school districts, 
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cooperatives, and even neighborhood associations can 

get involved. 

Suggested Next Steps 

To support real-world adoption, cities and institutions 

can follow a phased approach: 

1. Launch Pilot Programs 

Start small in visible areas schools, municipal rooftops, 

community gardens, or near water treatment sites. 

Measure outcomes, refine practices, and use the data to 

build public support. 

2. Create Supportive Policy Frameworks 

Update zoning codes to permit algae-based systems in 

residential and public spaces. Offer incentives like tax 

breaks, grants, or land access for early adopters. 

3. Build Local Partnerships 

Involve universities, local tech hubs, cooperatives, and 

youth groups in operations and research. This 
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decentralizes management while increasing engagement 

and capacity-building. 

4. Train the Workforce 

Introduce certification and skill-building programs 

through local colleges or vocational schools. Young 

people can be equipped with technical and 

environmental management skills relevant to a green 

economy. 

5. Educate the Public 

Visibility leads to acceptance. Offer guided tours of 

PBRC systems, hold community workshops, and 

introduce algae farming into school curricula. 

Demystifying the tech is key to scaling adoption. 

6. Embed PBRC in Broader Urban Strategies 

Integrate PBRCs into climate resilience planning, public 

health initiatives, smart city strategies, and food justice 

programs. When treated as infrastructure, the impact of 

PBRC expands beyond food or water it becomes part of 

the city’s core strategy. 
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7. Document and Share Results 

Develop open-access playbooks or data dashboards to 

allow other cities and organizations to learn from each 

other’s successes and failures. Collaboration is essential 

for global uptake. 

Looking Ahead 

Cities that act early can set a global example. As 

climate-related shocks become more frequent, urban 

areas will need systems that are not just reactive but 

regenerative producing food, cleaning water, absorbing 

carbon, and engaging citizens all at once. PBRC_11.1_C 

shows that this is not an abstract idea but an achievable 

goal. 

Its real power lies in its flexibility. Whether deployed in 

the heart of a megacity, the courtyard of a rural school, 

or the perimeter of a refugee camp, the system can be 

adapted to meet local needs using local resources. This 

adaptability is the foundation of its global scalability. 
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In conclusion, algae-based urban systems like 

PBRC_11.1_C are not future tech they are present-day 

solutions ready to solve today’s problems. With 

coordinated leadership, targeted investments, and 

community support, cities can unlock the full potential 

of these systems to build cleaner, healthier, and more 

self-sufficient futures. The time to invest in urban 

resilience and circular innovation is now. Let 

PBRC_11.1_C be part of that shift.
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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

ationa

l 

Repor
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Patent

ability 
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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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SD, SL, ST, SZ, TZ, UG, ZM, ZW 

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); 
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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
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/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
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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  

 

Cities are entering a new era of ecological innovation, 

and algae is at the heart of this transformation. The 

NextGen Algae Frontier represents a leap beyond 

traditional applications ushering in advanced 

biotechnologies that integrate algae into the very fabric 

of urban ecosystems. From smart bioreactors to 

genetically optimized strains, next-generation algae 

solutions are redefining how cities manage energy, 

waste, air quality, and food production. 

What Makes It “NextGen”? 

• Synthetic biology and strain engineering are 

enhancing algae’s efficiency in carbon capture, 

biofuel yield, and nutrient production. 
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• AI-powered cultivation systems optimize 

growth conditions in real time, making urban 

algae farms more productive and adaptive. 

• Modular bioreactor designs allow seamless 

integration into buildings, transport hubs, and 

public spaces turning infrastructure into living, 

breathing systems. 

Urban Ecosystem Integration 

Next-gen algae tech is being woven into urban planning: 

• Algae-infused facades that regulate building 

temperature and purify air. 

• Smart wastewater treatment using engineered 

algae to remove toxins while generating biomass. 

• Urban farming hybrids, where algae supports 

hydroponic systems with oxygenation and 

nutrient cycling. 
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These innovations create multi-functional urban assets 

where energy, food, and environmental health converge. 

Ecological and Social Impact 

• Climate resilience: Algae systems buffer cities 

against heat, pollution, and resource scarcity. 

• Community empowerment: Decentralized algae 

units can be managed locally, supporting green 

jobs and education. 

• Biodiversity support: Algae installations attract 

pollinators and aquatic life, enriching urban 

biodiversity. 

 Looking Ahead 

As research accelerates, algae is poised to become a 

foundational element of regenerative urban design. 

Collaborations between biotech firms, architects, and 

city planners are unlocking new possibilities from algae-

powered transit to carbon-negative neighborhoods. 
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The NextGen Algae Frontier isn’t just about cleaner 

cities it’s about smarter, more symbiotic urban 

ecosystems where technology and nature thrive together.
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