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By design, the Colorado River Compact (Law of the River) of 1922 commodified the waters within the 
Colorado Basin to provide colonial settlers with the water needed for industrialization and agriculture. 
The law determined who has the right to access this finite resource, and it empowered states to 
weaponize infrastructure to ensure their water allocations, altering the Colorado River and its tributary 
rivers and streams with total disregard for Indigenous bodies, knowledge, forms of stewardship, and 
nature itself.

In 2022 the Ute Mountain Ute Tribe of Colorado saw its water allocation reduced to ten percent, 
leaving 6,000 of 7,500 acres of farmland unusable, highlighting the severe socio-economic impacts of 
these policies. Unprecedented drought and overuse, due in large part to the miscalculations of the 
river’s stocks and flows (made during the wet years leading to the time the compact was drafted), has 
led to a loss of biodiversity, land degradation, and even further displacement and economic losses, 
placing the bulk of the burden on the shoulders of already disadvantaged Indigenous populations.

But nature has provided an atmospheric loophole embodied in water vapor and relative humidity: 
atmospheric rivers present an emerging ecological opportunity to address water scarcity, restore local 
ecosystems, and support the upward mobility of impacted communities. A reconceptualization of 
how we manage water resources is imperative to safeguard the future of both environments and the 
communities that rely on them.
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While the compact was signed in 1922, it was not ratified by 
all the states until 1944, due to ongoing disputes about water 
allocations, particularly involving Arizona. The compact also 
did not account for the rights of numerous Native American 

tribes in the river basin, leading to continued legal and political 
challenges.
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Indigenous peoples have long held deep 
connections with nature, often incorporating 

a holistic approach to environmental 
stewardship in their practices. Their 

understanding and usage of water, in 
particular, were deeply integrated with their 

knowledge of trees and the surrounding 
ecosystems. Later, this knowledged would be 

recognized through science. 

El Niño and La Niña, components of the El Niño-Southern Oscillation (ENSO) climate 
phenomenon, significantly affect global weather patterns, presenting unique opportunities 
for harvesting atmospheric water. During El Niño events, warmer ocean temperatures in 
the Pacific can increase evaporation, leading to higher humidity and more frequent rainfall 
in certain regions. This excess moisture in the air can be captured using technologies like 
atmospheric water generators, which condense humidity back into water. Conversely, La 
Niña typically cools ocean temperatures and shifts rainfall patterns, which can also be 
anticipated and strategically utilized for water capture, especially in areas that experience 
increased rainfall. Both phenomena highlight the importance of understanding and 
adapting to climatic cycles to enhance water sustainability, particularly in water-scarce 
regions.
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Biophilic designs can create 
buildings that not only reduce their 
impact on the local environment 
but also actively contribute to 
water sustainability by harvesting 
atmospheric moisture, mimicking 
the resilience and efficiency seen in 
nature.

The Namib Desert beetle has an ingenious method of collecting water; it 
captures fog from the air using its bumpy back surface, where the bumps 
attract water droplets which then roll down into its mouth due to a gradient 
between hydrophilic (water-attracting) peaks and hydrophobic (water-
repelling) valleys. Structures could incorporate roofing or surface materials 
designed similarly to capture and funnel dew or fog directly to water 
storage systems, maximizing atmospheric water collection especially in arid 
environments.

Cactus are masters of water 
conservation, utilizing their surface 
structures to reduce water loss and 
collect moisture. Their spines help to 
catch fog or dew, which then drips down 
into the soil around them, effectively 
capturing atmospheric moisture. 
Buildings that mimic this structure could 
use exterior surfaces or “skins” that have 
spine-like features to gather water from 
the air, funneling it into storage tanks for 
use in irrigation and other purposes.

Grass species utilize deep root systems 
to access underground water, and their 
narrow, vertical leaves minimize water 
loss while maximizing dew collection 
along the blade surfaces. Architectural 
designs could take inspiration from grass 
by developing deep, water-permeable 
foundation systems that enhance 
groundwater recharge and manage 
stormwater runoff. Roofs and walls could 
also be designed to maximize surface 
area for dew collection and direct 
water flow towards storage or filtration 
systems.
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Heliotropic Skin
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Demystifying Food Origins
Visit Project Site

Correcting Historical Misconceptions: Colonial narratives often distort the origins and 

significance of certain foods by erasing or downplaying the contributions of indigenous and 

local communities. By challenging these narratives, we can restore the rightful recognition 

of these communities as original cultivators and innovators, which is essential for historical 

accuracy and honoring cultural heritage.

Enhancing Nutrition and Food Security: Understanding the diverse origins of food can also diversify diets, improving nutrition. Many traditional foods that have been overshadowed by global staples might offer better nutritional benefits and adaptability to local environments, contributing to food security.

https://eddy1804.github.io/generalist-architect/
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Promoting Cultural Appreciation and Diversity: Understanding the true origins of foods encourages a deeper appreciation of the cultures from which these foods originate. This can lead to greater respect and interest in preserving these cultures, along with their culinary traditions and practices, which are often intertwined with language, rituals, and community life.

Challenging Power Dynamics in Food Production: Colonial narratives often reinforce power 

imbalances by valuing certain foods and agricultural practices over others. Revisiting these 

narratives can help challenge these imbalances and promote a more equitable global food 

system where diverse food practices are respected and valued.
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Urban Metabolism
Urban metabolism is a crucial 
concept for designers to 
incorporate into architectural 
practices as it frames cities as 
living systems that consume 
resources, process them, 
and produce waste, much 
like a biological organism. By 
understanding and optimizing 
these flows of energy, water, 
and materials within urban 
environments, architects and 
urban planners can design 
buildings and infrastructures 
that minimize resource 
extraction, reduce carbon 
emissions, and enhance 
sustainability. This approach is 
particularly relevant in light of 
climate change, as it promotes 
the development of cities that 
are not only energy efficient but 
also resilient to environmental 
stresses and capable of 
supporting circular economies. 
By integrating principles of 
urban metabolism, architects 
can contribute to the creation of 
adaptive, self-sustaining urban 
spaces that mitigate the impacts 
of climate change while fostering 
healthier, more sustainable 
communities.

HEMP
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Building with hemp is highly viable for concepts of urban metabolism and 
circular economies due to its sustainable and regenerative properties. 
Hemp cultivation requires minimal pesticides and water, absorbs significant 
amounts of CO2 during growth, and regenerates the soil with nutrients, 
supporting sustainable agricultural practices. As a building material, 
hemp can be used to create hempcrete, which is lightweight, insulating, 
and carbon-negative, effectively reducing the energy consumption of 
buildings and their carbon footprint. Additionally, hemp-based materials 
are biodegradable and can be recycled or repurposed at the end of their 
lifecycle, contributing to a circular economy by minimizing waste and 
reducing the demand for non-renewable resources. This makes hemp an 
exemplary material choice for promoting sustainable urban development 
and efficient resource utilization in line with urban metabolism principles.
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Sections
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Amplyified Extraction

This project delves into the profound essence of sound and language, investigating their transformative 
power as mediums that transcend time, geography, and space to deliver messages of liberation. Music 
drawn from ancestorial knowledge, forged in the knowledge born of struggle, harnessing the spirit to 
inspire and unite oppressed populations worldwide, motivating them to rise against tyrannical forces. 
Through the evocative works of Abdullah Ibrahim, a legendary South African jazz musician, whose
works serve as a conduit for conveying a spirit of freedom.
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Project Video Link:
With 1:15 Intro | Without 1:15 Intro

https://drive.google.com/file/d/1MVSUB8b6RWPejMlYcyB2kIqMfMls9OSV/view?usp=drive_link
https://drive.google.com/file/d/1FYgR4BhEtgGOGdOeD8fwh5YHBs8s-9f5/view?usp=drive_link
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Follow the Money | Subsidies
By critically examining the evolution of subsidies in the United States and assessing their effectiveness and impact from their origins to their signif-

icant role in modern housing and infrastructure politics and policies, we can gain foundational understanding of subsidies as a crucial component which 
can hinder or aid in the re-scaling of housing. Initially designed to bolster agriculture and transportation, subsidies have expanded into a sprawling system 
of governmental spending that often faces scrutiny for economic inefficiency and negligence. Despite such criticisms, there is a pressing need to reevalu-
ate and adapt subsidy strategies to address modern challenges in urban development, economic inequality, and especially in advancing key green energy 
infrastructure. 

The history of subsidies, originating from the Latin root “subsidium,” which means “support” and/or “assistance,” traces back to ancient Rome. The 
concept was initially associated with providing support or relief, often in military contexts referring to a reserve or auxiliary body of troops called upon in 
times of battle, during the Roman Empire, which spanned from 27 BC to around 476 AD. This financial or material aid was crucial for reinforcing military 
campaigns and ensuring empire’s stability and expansion, a common thread in today’s governmental use of subsidies today. Over time, the use of subsi-
dies evolved significantly, broadening to encompass a wide range of public funding mechanisms designed to support various sectors and activities.1

Subsidies in the U.S. originated as part of the government’s effort to support essential industries and foster economic development. Starting with 
agricultural support, subsidies expanded under the New Deal in 1933 to include broader economic and social welfare programs, reflecting a shift towards 
government-led intervention in various sectors. Post-World War II, the United States emerged as a superpower around 1945. The U.S. played a leading role 
in the establishment of the United Nations and the framework for the global financial system at the Bretton Woods Conference, leading to a significant 
increase in defense spending, which included subsidies for military production and research. This period saw substantial investments in nuclear weapons, 
missile technology, and other areas of advanced military technology, cementing militarization as the primary recipient of US subsidies. Subsidies simulta-
neously also became integral in promoting homeownership and urban development through instruments like mortgage assistance and public housing 
funding. 

1  Early Use of Subsidies
•	 Military and Royal Support:

In medieval Europe, subsidies began as forms of taxation granted by parliaments to monarchs for specific military campaigns or royal needs. This financial assistance was crucial for maintaining the 
state’s security and performing royal duties, reflecting the Latin root of providing support in times of need.

•	 Colonial Expansion:
During the age of exploration and colonial expansion, European powers used subsidies to fund voyages and colonial establishments overseas. These subsidies supported the global expansion of em-
pires, providing the necessary resources to explore, conquer, and settle new lands.

Evolution of Subsidies in the Industrial Age
•	 Agricultural Subsidies:

With the advent of the Industrial Revolution and the subsequent changes in economic structures, governments began to use subsidies to support agriculture. They were designed to stabilize prices, 
ensure food security, and maintain rural economies against the backdrop of rapid industrialization and urbanization.

•	 Railroad and Infrastructure Development:
In the 19th and early 20th centuries, subsidies played a pivotal role in infrastructure development, particularly in the United States and Europe. Governments provided substantial financial support for 
the construction of railroads, ports, and later highways, which were critical for national development and integration.

Modern Economic Subsidies Policy Tools
•	 Social Welfare and Public Services:

During the 20th century, particularly after the Great Depression and World War II, subsidies became integral to social welfare policies. Governments used them to provide public services like healthcare, 
education, and housing, aiming to improve the quality of life and reduce economic inequalities.

•	 Industrial and Technological Advancements:
Subsidies were used to foster industry growth and technological innovation during the post-war period. This included support for emerging technologies, manufacturing industries, and in recent de-
cades, the information technology and renewable energy sectors.

Despite their intended benefits, misuse of subsidies is often criticized for creating market distortions and dependencies. Economically, subsidies 
can lead to inefficient resource allocation by promoting overproduction or reducing incentives for innovation and cost reduction. Socially, while aimed 
at reducing inequality, they can inadvertently create entitlements that are difficult to roll back without causing disruption, as we see with oil subsidies, 
which continue to increase though attempts have been made by sitting US Presidents to scale them back, suggesting that a complete rollback may not 
be feasible or desirable, politically, placing sustainable energy development in direct conflict with oil subsidies as well as military subsidies within the US 
budget for funding.

Subsidies and the U.S. government budget are distinctive yet interconnected concepts within federal fiscal policy. Understanding their differ-
ences and how they interact is necessary for comprehending how government financial mechanisms operate. The U.S. government budget is a compre-
hensive financial statement presented annually by the President’s administration, detailing the government’s expected revenue and expenditures for 
the upcoming fiscal year, outlining the financial allocations across various federal agencies and programs. Subsidies are a part of the overall government 
budget; and are included within the expenditures detailed in the budget, designated for specific purposes under discretionary or mandatory spending 
categories.2 These funds are primarily collected through various taxes.3 When tax revenues are not sufficient to cover government spending, the federal 
government borrows money to finance the deficit, through the issuance of various securities, such as treasury bonds, notes, and bills, which are sold 
to domestic and international investors, financial institutions, and other governmental entities. This may seem like a viable solution but, government 
borrowing in this manner will only have broader economic effects leading to higher interest rates, which might push out private investment. It can also 
influence monetary policy decisions, such as those related to inflation controls, further slowing economic growth.

This makes the distribution and regulation of federal subsidies to states crucial in its structure and complexity of processes governed by a variety 
of mechanisms and legal frameworks to hit targets successfully and repeatedly. The process begins with the federal budget, where Congress both autho-
rizes and appropriates funds for different programs; authorization allows legal operation of federal programs or agencies, while appropriation allocates 
specific financial resources. This framework aims to ensure that federal subsidies are distributed and used effectively, supporting various state and local 
government initiatives in alignment with national objectives. 4 

2 U.S. Government Budget Components:
•	 Revenues: Total expected income from sources such as taxes (income, corporate, and excise taxes), fees, and other sources.
•	 Expenditures: These include all government spending on public services and programs, defense, social security, Medicare, and other mandatory and discretionary spending areas.
•	 Discretionary Spending: This part of the budget is determined through the annual appropriations process by Congress. It includes funding for government agencies and programs, which may be used 

for subsidies in various sectors such as energy, agriculture, and education.
•	 Mandatory Spending: Some subsidies are part of mandatory spending, which is authorized by laws other than appropriations acts and is not normally determined through the annual budget process. 

This includes subsidies embedded in larger programs like Medicare, Social Security, or farm support programs that have specific funding formulas set by law.
Subsidy Types:

•	 Direct Subsidies: These involve direct payments to firms or individuals to support their activities, such as farmers receiving payments to stabilize income.
•	 Indirect Subsidies: These can take the form of tax breaks, loans at below-market rates, or other financial incentives that indirectly support economic activities.

Subsidy Administration: 
•	 Targeted Distribution: Subsidies are typically targeted towards specific sectors or initiatives, such as renewable energy, agriculture, or healthcare.
•	 Regulated by Specific Legislation: The allocation and regulation of subsidies are often outlined in specific legislative acts, which set the parameters for how they should be used and monitored.

3  Taxes | Main Sources of Revenue for the U.S. Government:
•	 Individual Income Taxes: The largest source of federal revenue, these taxes are collected on the income of individuals and are progressive, meaning the tax rate increases as the taxable amount 

increases.
•	 Corporate Income Taxes: Are taxes on the profits of corporations, contributing significantly to the federal revenue, though to a lesser extent than individual income taxes.
•	 Payroll Taxes: These taxes are used to fund specific social insurance programs, primarily Social Security and Medicare. They are collected from both employers and employees.
•	 Excise Taxes: These are taxes on the sale or use of specific products or activities, such as tobacco, alcohol, and gasoline.

4  Federal Budget Process:
Authorization and Appropriation: The process begins with the federal budget, where Congress authorizes and appropriates funds for various programs. Authorization establishes the legal operation of a federal 
program or agency, while appropriation assigns specific funds to it.

•	 Block Grants and Categorical Grants:
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The primary federal agency responsible for the distribution of federal subsidies for sustainable energy, including solar energy, is the U.S. Depart-
ment of Energy (DOE). Specifically, within the DOE, the Office of Energy Efficiency and Renewable Energy (EERE) which plays a crucial role in administering 
programs related to solar and other renewable energy sources. The specific dollar amount allocated for these subsidies can vary significantly from year to 
year, depending on legislative priorities, government budget allocations, and specific initiatives underway from administration to administration. Re-
sources for renewable energy often include a mix of direct subsidies, tax incentives, grants, and research and development funding. In recent years, under 
various administrations, the budget for the DOE’s EERE has ranged from about $2 billion to over $3 billion annually, with solar energy programs often 
receiving a sizable portion of this budget. However, these figures can fluctuate with changes in administration, economic conditions, and shifts in policy 
focus. To put this in perspective, the overall discretionary spending of the U.S. federal budget is in the trillions of dollars, with renewable energy subsidies 
typically making up a small fraction of that total, often less than 1% of total federal subsidies!

As the U.S. faces environmental challenges and technological shifts, the strategic use of subsidies in promoting green energy and sustainable 
infrastructure is increasingly important. Current green energy subsidies, while beneficial, require greater efficiency and alignment with long-term envi-
ronmental goals, which will require difficult restructuring and reallocation of subsidies. To re-scale we must rethink and mobilize financial tools and assets 
in emerging markets that offer financial stimulation at a human scale. With the current allocation of subsidies set aside for renewables in contrast with 
the exponential effects of climate changes, and increasing military spending, accompanied by an ironclad setup that does not allow for disinvestment in 
oil and other non-renewables, we are not likely to meet decarbonization goals. Reevaluation of subsidy policies and advocating for a framework that is 
responsive to both historical lessons and future imperatives, can work towards ensuring that subsidies effectively support critical areas like housing and 
green energy without undue economic distortion. 

An additional measure which seems promising is in emerging digital assets. The classification of cryptocurrencies as property by the IRS rep-
resents a significant development in subsidy and tax policy. This classification subjects’ cryptocurrencies to capital gains taxes, like real estate, which has 
implications for revenue generation and regulatory compliance.5 The comparison between these asset classes reveals disparities in tax treatment that 
could influence investment decisions and market stability. This emerging scenario underscores the need for policies that adapt to technological advance-
ments while creating opportunities to utilize decentralized markets as funding sources leveraged against cryptocurrencies due to this tax treatment, 
digital assets can potentially be the new “housing” investment vehicle. This scenario is well underway today, as you can now mint your deed as a digital 
asset, allowing owners of this digital asset to borrow against it, without having to extract equity from the real property attached to the digital asset, plac-
ing only the associated cryptocurrency holdings in jeopardy in the event of a defaulted loan. Homeowners, if policies are in place, can move forward with 
electrification and seek tax credits from the federal government and their respective state. This can exponentially increase the use of much needed solar 
energy, while removing market distortion associated with subsidy distribution. There is a new world underway, and navigating this old and new complex 
economic landscape of subsidies will be crucial in achieving sustainable and equitable growth.

In this exploration of the evolution of subsidies, from ancient Rome to their extensive use in today’s governmental strategies, reveals their per-
o Block Grants: These are large sums of money given to state or local governments for general purposes. States have broad discretion over how to use block grant funds, which allows for flexi-

bility but less federal control. Examples include the Community Development Block Grant (CDBG).
o Categorical Grants: These grants are provided for specific purposes defined by federal law. Categorical grants often have strict requirements and are tied to certain conditions that states must 

meet to receive the funds. An example is the Medicaid program.
•	 Formula Grants: These are distributed based on formulas defined by legislation or administrative regulations. The formulas may consider population, per capita income, poverty level, or other specific 

factors relevant to the program. For example, the Federal Transit Administration provides funds to states for mass transit projects based on a formula that considers the state’s population and transit 
needs.

•	 Project Grants: These are grants given to state or local governments for specific projects. Recipients must apply for these grants and compete with other applicants. The federal government selects the 
recipients based on the project’s merits and alignment with federal objectives.

5  The Internal Revenue Service (IRS) in the United States classifies cryptocurrencies as property for tax purposes based on guidance first issued in 2014. The key document outlining this classification is 
IRS Notice 2014-21. This classification means that cryptocurrencies are treated like other forms of property such as real estate when it comes to federal taxes. Furthermore, because the IRS treats Crypto as property, 
not a security, the wash sale rule currently does not apply to crypto in the US. So, there is an opportunity for Crypto holders to benefit.

The Wash Sale Rule: is a regulation set forth by the Internal Revenue Service (IRS) to prevent taxpayers from claiming a tax deduction for a security sold in a loss if they repurchase the same or a “substantially iden-
tical” security within 30 days before or after the sale.

sistent necessity and the complexities involved in their application. Subsidies have been both beneficial for economic development and problematic due to 
their politicization and potential for causing market distortions and dependencies, particularly in the context of sustainable energy. The evolving landscape 
of digital assets has introduced a novel dimension to subsidy and tax policy. This development could potentially revolutionize funding mechanisms and in-
vestment strategies, making it imperative to adapt policies that can leverage these technologies for public benefit. As we navigate these changes, subsidies 
to better support emerging markets and green initiatives become crucial for fostering sustainable development and ensuring equitable growth in the face 
of global economic and environmental challenges.
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Chair

3D printing with earth and hemp has emerged as 
a groundbreaking approach in sustainable design, 
particularly in the creation of furniture like chairs. By 
combining the natural durability and biodegradability of 
hemp with earth-based materials, this method allows for 
the production of eco-friendly chairs that are both sturdy 
and environmentally conscious. Hemp fibers reinforce 
the earth material, providing enhanced structural 
integrity and resistance to wear, while maintaining 
the ability to decompose naturally at the end of the 
product’s life cycle. This technique not only minimizes 
waste by using organic, locally-sourced materials but 
also significantly reduces the carbon footprint compared 
to traditional manufacturing processes. The 3D printing 
aspect offers immense flexibility in design, enabling 
the creation of chairs that are customized to specific 
ergonomic and aesthetic preferences, showcasing a 
perfect blend of innovation, sustainability, and comfort.
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Creating a pumpable mix for 3D printing with earth 
involves balancing the proportions of clay, sand, silt, and 
hemp fibers to ensure the material is cohesive, structurally 
sound, and maintains shape when extruded. Organic fibers 
like hemp enhance tensile strength and crack resistance, 
while the correct water content is critical for achieving 
optimal viscosity, activating the clay’s binding properties 
without compromising flowability. Additives such as 
natural polymers can be incorporated to stabilize the mix, 
improving its printability and durability. Thorough mixing 
is essential to distribute components evenly and prevent 
nozzle clogging. Testing the mix on a smaller scale is 
crucial to refine proportions and ensure compatibility with 
3D printer specifications, making adjustments based on 
structural integrity and drying results. This approach allows 
for the production of sustainable and durable printed 
structures using earth materials.


