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AFFIRMATIVE
U---China High
U---China Innovation High
Chinese innovation threatens to overtake the US.
Mark Kennedy 24 (Director of the Wilson Center’s Wahba Institute for Strategic Competition, 3/5/24, “America Must Awaken from Complacency to Win the Tech Race,” https://www.wilsoncenter.org/article/america-must-awaken-complacency-win-tech-race, dhiya)
Naïve arrogance keeps too many Americans from seeing that China has become a tech powerhouse. China has a credible path to gaining technological parity (and in some cases, superiority) in military applications. 
Yet too many believe all the US needs to do is to keep the CCP from stealing American technologies (essential – yes, sufficient – no). They have not accepted the fact that the US trails in key technologies and risks falling behind in others. They don’t fully appreciate how harmful America losing its innovative edge would be to its prosperity and security, now and in the future.
America must awaken from complacency and dedicate itself to winning the race for tech leadership.
China is Competing for Tech Leadership
Ever since JFK’s call to win the space race accelerated investment in talent and discovery, America has enjoyed the advantage of being home to much of the most innovative technologies. This has propelled its prosperity by making its products in high demand and advanced its security by giving its military an advantage over any foe. Yet the CCP’s multi-decade focus on achieving leadership in key technologies has undercut America’s advantage.
A recent study found China leading in 37 out of 44 crucial technologies based on the proportion each nation had of the most highly cited research reports. For those frustrated that open-source publication accelerates the dissemination of dual-use technologies, the good news is China is publishing even more than America. Neither the classified insights the US gains nor the People’s Liberation Army’s (PLA) network of military science academies are included in the comparison. The picture may change if they were. Yet dominant Chinese market shares in critical minerals, batteries, EVs, solar cells, telecommunications, and more lend credence to China’s technological advances. 
A report by the Australian Strategic Policy Institute (ASPI) suggests...
...no one should have been surprised when China tested a nuclear-capable hypersonic glide vehicle. China publishes four times the most cited papers as the US on hypersonic and advanced aircraft engines. It also leads in other sciences vital to hypersonic flight. 
Achieving speeds above Mach 5 requires advances in low-friction surfaces to reduce and dissipate heat produced by air friction. It also demands the development of novel materials able to handle high temperatures and high forces on control surfaces. China publishes three times as many highly cited papers as the second-place country (often, but not always the US) on novel metamaterials, eight times as many on coatings and three times as many on high-specification machining processes. These are areas where China manufacturing producing nearly twice as much output as the US, gives the PRC an advantage. 
The CCP’s penchant for secrecy is reflected in its research focus. Their research leadership in photonic sensors, quantum communications, advanced optical communications, and post-quantum cryptography could allow the CCP to make their communications impenetrable by the West and make the West’s classified communications vulnerable. 
The ASPI study shows the US leading in research publications in high-performance computing, integrated circuits design and fabrication, and natural language processing. But it trails China in machine learning, advanced analytics, and protective cybersecurity technologies.
It shows the US leading in terms of research in small satellites and space launches, but trailing China in drones, autonomous systems, and advanced robotics. 
Finally, it shows the US leading in quantum computing research, but trailing China in post-quantum cryptography, quantum communications, and quantum sensors. 
China Contesting Military Leadership
How does this translate into military applications? During the decades America spent fighting terrorism, the CCP rapidly built its military capabilities. The US military is sprinting to retool to deter great power conflict. At the time of JFK’s address, defense spending represented 9% of GDP. Today it is at a post-World War II low of 3.5%. 
Since the time of JFK’s inauguration, the Department of Defense’s (DoD) research funding has declined from 36% of global R&D to a mere 3% now. Today’s America’s military is more a consumer than a provider of technology. The CCP has fused its quest for technological and military leadership. It is no different in the US. The contest for technological military superiority is in great part determined by which side can more quickly adapt commercially developed technologies. 
The CCP has the advantage of building anew while the US is handicapped by needing to replace an installed base of aging technology and bloated base structure that is aggressively defended by elected representatives in Congress prioritizing keeping federal jobs in their districts. 
The CCP has aggressively steered its industry to focus on technologies that give its military a technological edge, while US industry remains focused on gaining the greater payback from consumer markets. 
Captains of American industry gave Xi Jinping a standing ovation during his US visit last year, even as the US military is increasingly reliant on industry for its innovative edge.

Chinese R&D spending is skyrocketing.
Science & Technology Action Committee 24 (A group of 25 non-profit, academic, foundation, and corporate leaders working to dramatically strengthen U.S. science and technology. The Committee is co-chaired by: Bill Novelli, Professor Emeritus and founder of Business for Impact at Georgetown University and former CEO of AARP, Sudip Parikh, CEO, American Association for the Advancement of Science (AAAS) and Executive Publisher of the Science Family of Journals, Mary Woolley, President & CEO of Research!America, and Keith Yamamoto, Vice Chancellor for Science Policy and Strategy at UCSF and President of the American Association for the Advancement of Science (AAAS), 5/1/24, “China is investing more in science and technology than ever before. Here’s why that’s a problem,” https://sciencetechaction.org/news-item/china-is-investing-more-in-science-and-technology-than-ever-before-heres-why-thats-a-problem/, dhiya)
As China boldly charges forward with massive funding increases for research and development, the United States is retreating on its commitment to science and technology and risks falling behind in the global competitiveness race.
The Chinese government recently announced a massive $52 billion investment in research and development for 2024 — a 10% surge over the previous year that represents the largest percentage increase of any major funding area, including military spending.
In contrast, the U.S. cut total investment in research and development for fiscal 2024 by 2.7%, including a sharp 11.3% cut in non-defense R&D spending. The budget of the National Science Foundation, the nation’s leading science agency, was cut by 8%, far short of President Biden’s request for a 19% boost.
“We are sacrificing our own competitiveness, unilaterally. We’re not even in the race,” Science & Technology Action Committee (STAC) Co-Chair Sudip Parikh said at a recent Center for Strategic & International Studies (CSIS) event. “We’ve got to make sure we’re putting the heat and that pressure on our elected officials to ensure we maintain the scientific investment required for economic vitality and national security.”
The U.S. was once perceived as the undisputed global leader in science and technology. As China ramps up its investment in innovation, it’s clear that many Americans believe U.S. leadership is now in jeopardy. In fact, a poll in the STAC’s State of Science in America report found 75% of respondents in five workforce sectors believe the U.S. is losing or has already lost global leadership in science and technology. The report also found 60% of respondents believe China will be the leader within just five years.
It’s a trend the country can no longer ignore. As the global competitiveness race continues unabated, it’s clear that the U.S. must develop a national science and technology strategy and ramp up federal investment in the cutting-edge technologies that will shape the future — from artificial intelligence to quantum computing to advanced bioscience — to ensure the new era of innovation happens right here in the U.S.
“Anything that deteriorates the innovation culture in America is a direct threat to our national security,” Dr. John Hamre, president and CEO of CSIS, said at a recent Research!America event.
Over the past several decades, the United States has failed to keep pace with science and technology spending relative to China. Federal R&D spending has decreased to just under 0.7% of our GDP today compared to 1.9% in 1964 at the height of the space race. Between 2010 and 2019, the U.S. share of global research and development spending declined from 29% of global R&D to 27%, while China’s share increased from 15% to 22%.
“China has steadily increased their investments in research and development. And these investments have a clearly stated purpose: unseating the United States as the world’s leader in science and technology,” Rep. Zoe Lofgren (D-Calif.), ranking member of the House Science, Space, and Technology Committee, recently wrote in an op-ed for The Hill. “China’s Communist Party understands that winning the technological race will result in China winning the economic and national security race.”
We can’t let that happen. In order for the U.S. to remain a global leader, lawmakers must step up to provide the vital science and technology funding the nation needs — before it’s too late.
“Throughout our nation’s history, federal support for science and technology has fueled many of the most transformative innovations that have helped the United States overcome its biggest challenges,” said Parikh, CEO of American Association for the Advancement of Science (AAAS) and Executive Publisher of the Science Family of Journals who served as science advisor and professional staff to Senate Appropriations Republicans from 2001-2009. “As new threats to our national security and economy arise, strong federal leadership on science and technology is essential.”

U---China Innovation High---AT: Sanctions
Sanctions put the US behind.
Miles M. Evers 24 (Assistant professor of political science at the University of Connecticut, 1/14/24, “Why the United States Is Losing the Tech War With China,” https://www.lawfaremedia.org/article/why-the-united-states-is-losing-the-tech-war-with-china, dhiya)
Semiconductors—or “computer chips”—lie at the heart of the competition between the United States and China. They are one of the most critical sectors of the modern economy and an irreplaceable input in almost every modern technology, from washing machines to missile guidance systems. For this reason, having reliable and affordable access to semiconductors can shape a country’s economic and military power. China is a prime example. Its meteoric rise over the past 20 years is due mainly to the country’s high concentration of global electronics production. Chinese firms like Huawei and ZTE have led the way in quantum computing, artificial intelligence, and 5G technologies.
Over the past several years, the United States has sought to restrict China’s access to semiconductor technologies. Traditionally, Washington only ever limited the export of cutting-edge chips that might have military applications, believing that the United States could “run faster” than China through innovation and free trade. However, after China released its “Made in China” strategy in 2015, concern spread that China’s military and economic power was growing faster than expected and that it was using U.S. commercial technologies to do so. Consequently, the United States needed to “maintain as large of a lead as possible” in semiconductor technologies. This meant restricting sales of advanced semiconductor technologies to Chinese businesses, regardless of their civilian or military applications, and bolstering the domestic semiconductor industry through the $280 billion CHIPS and Science Act.
In a recent article, “Wars without Gun Smoke,” Ling Chen and I explore the strategic logic behind U.S. technology policy toward China and its likelihood for success. We show that, like in past power transitions between rising and declining powers, the United States is waging a preventive economic war to stop China from becoming a peer competitor. However, the position of American businesses in the global value chains (GVCs) for semiconductors puts the United States at a disadvantage in this war. Ultimately, we find the United States has started a fight that it seems destined to lose. 
The Global Value Chain for Semiconductors
Like most commodities, semiconductors are produced through global value chains, in which the stages of the production process are spread among firms in different countries. For semiconductors, the chain typically begins with “fabless” chipmakers in the United States who design the chip’s architecture using electronic automation software. These designers then outsource manufacturing to “foundries” in Taiwan, Japan, or South Korea that fabricate the semiconductor from silicon wafers and other raw materials. The chips are sent to Chinese firms for assembly, testing, and packing into a final product like a cellphone or laptop. Chains like this are generally of net benefit to the world. They promote specialization, reduce costs, and ultimately increase profits.
Each firm that participates in a GVC contributes some “value” to the final price of an item, albeit to varying degrees. High-value businesses specialize in knowledge-intensive activities that involve steep barriers to entry (e.g., research and development, branding, marketing, logistics, and financing). As such, they tend to govern the GVC and reap the most profits. In contrast, low-value businesses specialize in labor-intensive activities that involve fewer barriers to entry and thin profit margins (e.g., raw material extraction, manufacturing, and assembly). In the case of semiconductors, for instance, American “fabless” designers capture 54 percent of the value added in the production process and make almost five times as much in revenue compared to Chinese businesses specializing in packaging, assembly, and testing.
Notably, the structure of GVCs tends to reinforce the distribution of power between states. For development reasons, dominant states like the United States typically have jurisdiction over high-value firms, whereas rising powers like China usually have jurisdiction over low-value firms. For instance, a handful of American chip designers—especially Intel, Nvidia, and Qualcomm—sell almost 50 percent of the world’s semiconductors. Chinese manufacturers buy nearly 60 percent of the global supply of semiconductors. As such, the United States has more regulatory opportunities than China to influence prices and product standards.
For this reason, dominant states can “weaponize” GVCs against rising powers by using export controls preventively to choke off their access to GVCs and slow their rise. The Trump administration realized this in 2019 when it added China’s most prominent electronics manufacturer, Huawei, as well as hundreds of its affiliates, to its “Entity List” of companies barred from purchasing semiconductors that rely on U.S. designs, software, equipment, and components, even if the products were manufactured outside the United States. The Biden administration has since expanded this policy to cover the sale of advanced semiconductors to the entire Chinese tech industry. The measures effectively cut China off from the GVC for semiconductors and the inputs necessary to develop its own advanced semiconductors. 
Will the United States Succeed?
The United States is unlikely to win the tech war. There are two reasons for this conclusion.
First, the empirical record consistently shows that rising powers don’t sit idly by when dominant states disrupt their access to critical resources. Typically, they respond by subsidizing industrial development, pushing their businesses to upgrade into high-value positions to become self-sufficient. Chinese President Xi Jinping has urged the country to prioritize “self-reliance in science and technology” and described innovation in core technologies as the key to surviving “intense international competition.” To that end, the Chinese government has supported the development of an indigenous chipmaking industry: Guangzhou City invested $30 billion in initial funding, and Beijing has readied an additional $143 billion in subsidies and tax credits.
Second, the structure of GVCs makes it difficult for the dominant power to coerce the rising power without igniting business resistance at home and easier for the rising power to upgrade its industrial base in response. At the end of the day, businesses will prioritize their profits over national security. However, whether business incentives align with national security depends on a firm’s location in a GVC. In past instances of economic competition, high-value businesses typically resisted the dominant state’s policies to mitigate disruptions and recover lost profits. Low-value companies, by contrast, often collaborated with the rising state’s policies to reap the potential gains from industrial development.
For instance, American businesses have largely resisted U.S. sanctions against China. They continue to sell their designs, software, and equipment to China using legal loopholes, third parties, and dummy companies not on the Entity List. For example, American chip designer Nvidia developed a new advanced chip for Chinese customers that meets U.S. export control rules. Applied Materials Inc. allegedly sent chipmaking equipment to Chinese foundry Semiconductor Manufacturing International Corporation (SMIC) via third parties in South Korea. Some U.S.-based companies, like KLA Corporation, even have contingency plans to “de-Americanize” their operations in the event of more stringent sanctions.
The situation looks different across the Pacific. Chinese businesses have turned to Beijing for support in upgrading their technologies, including stockpiling equipment, building foundries, replacing proprietary data, and recruiting talent. For instance, the Shenzhen and Guangzhou investment funds helped Huawei create a self-sufficient chip network by pouring money into optical specialists, chip equipment developers, and materials manufacturers. Cash-flush start-ups and manufacturers like SMIC are successfully recruiting talent from South Korea, Taiwan, and the United States by offering massive salaries, stock options, and research funds.
As a result, Chinese businesses have achieved significant technological breakthroughs despite U.S. sanctions. Huawei remains, and the company has become mainly self-sufficient. The company stunned Washington last fall with a new 5G smartphone made with primarily Chinese parts and an advanced 7-millimeter chip manufactured by SMIC. Industry experts anticipate SMIC will be able to mass-produce these chips in the coming months, though the Biden administration remains skeptical. Some experts even expect the company to develop more powerful semiconductors. Chinese scientists are filing patents in record numbers to secure their position in the next generation of chipmaking. 
U---China Innovation high---AI
Chinese AI innovation is surpassing American companies.
Martinez and Smith 24 (Susana, American politician and attorney 31st governor of New Mexico; Bradley A., Josiah H. Blackmore II/Shirley M. Nault Law Professor at Capital University Law School in Columbus, Ohio, 3/7/24, “Who Will Build the Tech Future—America or China?” https://www.newsweek.com/who-will-build-tech-futureamerica-china-opinion-1876266, dhiya)
We are in the midst of a generative artificial intelligence (AI) revolution, with this technology poised to add up to $4.4 trillion to the global economy annually, according to McKinsey. But the race to lead in AI is about more than economic gain; it's about which country's values will shape our future, influencing freedom and openness versus control and surveillance.
Over the last three decades, America has led the global tech revolution, driven by values like free expression and entrepreneurship. These values have not only propelled American companies to the forefront but have also spread democratic principles worldwide. As American-made technology crosses borders, it carries with it the potential to enhance global freedom and democracy, making it crucial for America to maintain its technology leadership, especially in the AI landscape.
China launched a $1.4 trillion plan to take America's place as the innovation leader, investing heavily in the technologies of tomorrow, such as AI. Those investments are paying off. One Australian study found that China leads the United States in 37 of 44 strategic technologies tracked in a year-long project that examined 2.2 million data points. A Harvard University report found that China is well ahead of the United States in high-tech manufacturing and 5G, and could soon beat the United States in quantum computing. Similarly, a study from The National Security Commission on Artificial Intelligence found that China is poised to overtake the United States as the world leader in AI by 2030. These trends are alarming, and U.S. leaders must be intentional in how we address them.
In addition, leading American tech companies are now being forced to change their products in response to Europe's Digital Markets Act (DMA), even though these changes may erode people's experiences online and are nakedly aimed at propping up the struggling European tech sector. European policymakers prioritize regulation over innovation, hindering their companies' success. Studies show that their privacy law has made it harder for startups to secure venture capital funding.
Worse, some of the restrictions aimed at the American tech sector are friendly fire. In Washington, some restrictions proposed by lawmakers and federal agencies risk harming leading American tech companies, complicating access to popular services such as widely used search engines, or expedited shipping services. While U.S. home-grown innovators in generative AI have rapidly emerged as global leaders in this field, the Federal Trade Commission (FTC) under Chair Lina Khan has used its limited, taxpayer-funded resources to investigate them.
At a time when the race for technology leadership between the United States and China has never been more important or more intense, Washington is creating headwinds that threaten to undermine the advancement of both American technology and American values. For example, a new study from the Competitive Enterprise Institute (CEI) found "the FTC's newly aggressive antitrust enforcement toward tech companies threatens the U.S. advantage in AI development and undermines the U.S. economy."
Renewables/CCS
Renewables---2AC
Renewables solve emissions, energy independence, and international climate law---but continued innovation is key.
---AT: China is an alt cause/doesn’t comply
Rahman et al. 24, [Arifur Rahman (School of Economics, Lanzhou University), S.M. Woahid Murad (School of Accounting, Economics and Finance, Curtin University; Department of Economics, Noakhali Science and Technology University), A.K.M. Mohsin (Logistikum, University of Applied Sciences Upper Austria; Supply Chain Intelligence Institute Austria), & Xiaowen Wang (School of Economics, Lanzhou University), “Does renewable energy proactively contribute to mitigating carbonemissions in major fossil fuels consuming countries?” Journal of Cleaner Production, https://doi.org/10.1016/j.jclepro.2024.142113, accessed 7-4-2024, 4/5/24] Mr.Mr.
5. Conclusion, policy implications, and limitations of the study 
Carbon emissions are the main driver of greenhouse gas emissions, which have been increasing over the last few decades in almost all countries in the world, including the least industrialized ones. The success of global climate initiatives, particularly the Sustainable Development Goal (SDG-13) and the Conference of Parties (COP28) agreements, has an intrinsic connection to the actions taken by the world’s major consumers of fossil fuels. Transitioning from fossil fuels dominance to renewable energy expansion is essential for achieving global climate initiatives. This study examines the proactive role of renewable energy in improving environmental sustainability and examines the effects of fossil fuel usage, real gross domestic product, square of RGDP, and patents on carbon emissions in major fossil fuelsconsuming countries. This study consists of annual disaggregated data from 1990 to 2020, both considering and disregarding the EKC model. Following controls for country, year, and interactive fixed effects, our empirical analysis reveals a significant inverse relationship between the use of renewable energy and carbon emissions. We also apply the method of moment quantile regression in order to investigate the effects that our explanatory variables have on carbon emissions at various quantiles. The MM-QR results show that the coefficients for renewable energy are negative at all quantiles. The Wald test results validate the asymmetric effects of fossil fuel energy consumption, real gross domestic product (RGDP) and renewable energy on carbon emissions at various quantile levels. 
For non-stationary panel data analysis, several panel unit root tests were examined and the results confirmed that, all the variables are stationary at first difference I(1). As cross-sectional dependence and slope heterogeneity exist in our variables, we use different econometric methods to address them. We further utilize panel ARDL to investigate the short-run and long-run correlations between variables, exploring renewable energy consumption and real GDP reduce CO2 emission in the long run, both with and without the EKC model. On the other hand, fossil fuel consumption, RGDP2, and patent increase CO2 emissions in the long run. Nevertheless, we didn’t find any significant results in the short run. To avoid the endogeneity problem, we apply the system GMM method in our study. We apply the same method when conducting robustness analysis. Findings show that we have properly addressed the endogeneity issue, and our results are also valid in the robustness analysis. 
5.1. Policy implications
The increasing use of fossil fuels has raised significant concerns due to the escalation of carbon emissions. Addressing this issue increasingly demands a transition to renewable energy sources. This transition provides a remedy to mitigate the impacts of climate change, decrease carbon emissions, and foster a more environmentally sustainable energy system. Without an in-depth knowledge of the cost-effectiveness and environmental benefits, it is extremely difficult to enhance the proportion of renewable energy. Countries reliant on fossil fuels can address environmental challenges by implementing enduring strategies, including transitioning to renewable energy like solar and wind, which offer numerous benefits. Such shifts can improve energy independence and contribute to environmental protection. Embracing renewables helps meet international climate objectives and can significantly cut down on pollutants, especially greenhouse gases like CO2, potentially improving air quality and fostering ecological sustainability. Additionally, by tapping into renewable resources like solar, wind, hydro, and biomass, these countries could reduce their dependence on imported fossil fuels, enhancing their energy stability. 
Environmental issues are sometimes overlooked in innovations in technology, resulting in insufficient carbon emission reduction. In order to attain notable CO2 reductions, it is crucial to concentrate on the development of environmentally friendly innovations. However, a comprehensive strategy can be undertaken to substantially decrease the dependence on fossil fuels (oil, gas and coal) as the predominant energy source in different sectors, especially in power generation and transportation. This involves substituting coal and natural gas with a wide variety of alternative energy sources. 
The extensive utilization of solar and wind energy for power generation is feasible due to their renewable and clean characteristics. Hydropower, a sustainable energy source, provides a dependable and steady energy supply, which is especially advantageous for generating power on a large scale. Biofuels from waste products, provide a feasible solution for both the power and transportation industries, serving as a sustainable and recyclable substitute for traditional fossil fuels. Furthermore, nuclear energy, renowned for its substantial energy production and minimal carbon emissions, can have a substantial impact on facilitating the energy transition. However, China and the USA make use of nuclear energy as an alternative source of energy to address its increasing energy requirements and mitigate its carbon emissions. This low-carbon option enhances sporadic renewable sources such as solar and wind by offering a dependable and uninterrupted energy source. China’s allocation of resources towards nuclear technology enhances the variety of its energy sources and aids in achieving its long-run environmental and sustainable development objectives. Through the utilization of these diverse energy sources, it is feasible to establish a more sustainable and ecologically conscious energy framework, resulting in a substantial decrease in reliance on fossil fuels.
[INSERT IMPACT]
Renewables---IL---Extra---2AC
Renewables keep prices low, which boosts competitiveness---continued improvement in technology is key.
Sunified 22, [Sunified (Solar Tech Company, Member of the Victorian Chamber of Commerce and Industry), “Benefits of renewable energy on manufacturing,” Victorian Chamber of Commerce and Industry, https://www.victorianchamber.com.au/news/benefits-of-renewable-energy-on-manufacturing, accessed 7-2-2024, 8/28/22] Mr.Mr.
#5: Renewable energy avoids price increases and helps with long-term cost savings
Renewable energy is among the cheapest forms of energy generation and can help businesses reduce their long-term costs. By having a supply from a grid-scale renewable source, manufacturers can avoid future electricity price rises and keep their input costs more predictable. This is because the costs associated with renewable energy tend to remain stable.
In addition, renewable energy is trending to be cheaper than traditional forms of energy.
Renewable energy is becoming more and more affordable as technology improves, while the cost of traditional fossil fuels continues to rise.
Although solar and wind power costs are expected to remain higher in 2022 and 2023 than pre-pandemic levels due to generally elevated commodity and freight prices, their competitiveness actually improves due to much sharper increases in gas and coal prices, says the International Energy Agency (IEA).
In Australia, the cost of renewable energy is already cheaper than the cost of energy generated from fossil fuels. The price of solar and wind power has fallen by around 60 percent in recent years, making it a much more attractive option for businesses and homeowners alike. Given that renewables are a clean and sustainable source of energy, it makes financial sense to switch to them now rather than wait for even higher prices down the road.
This helps with competitiveness in the market, as well as reducing environmental impact. Renewables are also becoming more reliable, so businesses can be confident that they will have a stable source of energy for years to come.
Renewables are good---pollution, climate, and economics are all aff.
---1AR card
ISS 6/16, [Institute of Sustainability Studies (The Institute of Sustainability Studies (ISS) is a pioneering educational institution dedicated to providing practical tools and expert insights to integrate sustainability into various organisational contexts.), "The business case for renewable energy," https://instituteofsustainabilitystudies.com/insights/guides/the-business-case-for-renewable-energy/, accessed 7-2-2024, 6/16/24] Mr.Mr.
The environmental and social benefits are equally compelling. Transitioning to renewable energy could prevent 4-7 million premature deaths annually by reducing air pollution, according to the World Health Organization (WHO). 
Additionally, widespread adoption of renewable energy could help avoid up to 75 gigatonnes of CO2 emissions by 2050, significantly contributing to global climate goals. Consumer preferences and corporate commitments further drive the shift towards renewables. 
A survey by Deloitte found that 68% of consumers prefer to buy from environmentally responsible companies, and 59% of businesses are integrating renewable energy as part of their sustainability strategy to meet consumer demand. 
Companies involved in the RE100 initiative report benefits such as increased brand reputation, stakeholder confidence, and market competitiveness due to their renewable energy commitments.
Renewables---Impact---Energy Independence
Energy independence bolsters US economic hegemony, leaving China, Europe, and big oil reliant on American pipeline contracts.
Anastasios 23, [Genitsaridis Anastasios (University of Piraeus Department of International and European Studies, Master in Energy: Strategy, Law & Economics), “Energy Diplomacy: Managing Energy Dependence,” University of Piraeus, https://dione.lib.unipi.gr/xmlui/bitstream/handle/unipi/16090/Genitsaridis_20005.pdf?sequence=1, accessed 7-4-2024, 11/23] Mr.Mr.
Furthermore, efforts to limit greenhouse gas emissions could further strengthen the U.S. economic hegemony. Countries currently relying on coal, such as China, will be eventually forced to make significant reductions and as a consequence will seek, among other solutions, to replace coal with natural gas.
The U.S. benefit will be strong, although not impregnable or permanent. It is possible that other countries will follow United States’ example and pursue shale gas and oil. Eventually these countries will succeed in developing these resources. However, until then, they will be saddled with long-term contracts for high-cost natural gas supplies which will be delivered as liquefied natural gas. Additionally, many countries, especially those in Europe, will also be stuck with long-term pipeline agreements for natural gas with prices tied to crude oil.
Howbeit, it is completely wrong to believe that the U.S. experience could be replicated just by importing U.S. technologies. Specifically, United States’ breakthrough was not only achieved through new technologies, but also through the entrepreneurs who were freed from the multinational oil industry’s high-cost yoke and also the development of the financial markets. Therefore, it is not evident that thelarge bureaucratic organizations, such as the state-run oil and gas companies or themultinationals, could replicate the success achieved by the smaller, far more agile firms that caused the U.S. energy revolution. Furthermore, experience suggests that countries like China and major oil companies will not be able to duplicate the success of the American entrepreneurs. Surely, shale gas and oil reserves will be developed elsewhere, but the costs involved will be much higher.
As mentioned before, United States could potentially experience a New American Century due to the fact that entrepreneurs flourished here first and because no other country would have the economic flexibility needed for such a development. 
To conclude with, achieving energy independence will revolutionize the United States and the global economies over the next decade. As a consequence, many firms that have played a vital role in the energy sector for the last fifty years will probably diminish in importance or completely vanish. In June 2011, IBM8 , when celebratedits first century of existence, published a remarkable advertisement which said that nearly all the companies which our grandparents admired have disappeared. Additionally, the company expects that in twenty years from 2011 most large firms, which seemed important at the time, will have disappeared as well. According to IBM, it is possible that a person born in Europe or the United States in 2020 will never know about Exxon.
Extinction---transition wars, failing liberalism, AND emerging tech.
Matthew Burrows 16, Director of the Atlantic Council’s Strategic Foresight Initiative, PhD in European History from the University of Cambridge, September 2016, “The Difficult Transition to a Post-Western Order,” Chapter 8 of Global Risks 2035, https://espas.secure.europarl.europa.eu/orbis/sites/default/files/generated/document/en/Global_Risks_2035_web_0922.pdf
The multilateralist global system that the United States and the West built after the end of the Second World War was premised on an economically strong United States and West. In 1945, the United States was the only victor that was not completely devastated. World War II had brought the country out of the Great Depression, and the US GDP constituted more than 50 percent of the world’s total. Into the twenty-first century, the members of the Group of Seven (G7) were the world’s political and economic heavyweights. It has only been in the past several years that the collective GDP of the developing world—led by China—has surpassed the developed world’s. Even as non-Western powers grow, it is psychologically hard for the West to think about relinquishing its reins.
Demographically, the West has, for a long time, been in the minority. What’s more recent is the aging of the Western population (analyzed in chapter 2), which is already occurring in Japan and Europe, beginning to squeeze the availability of resources for anything but health, social security, and interest payments on debt. Unless healthcare becomes far more efficient, the US economy will be overburdened with healthcare and pension costs as the “baby boomer” generation ages. Healthcare constitutes a whopping 18 percent of the US GDP—significantly more than is the case for other industrialized countries—without necessarily providing better results.
With more going to health and pensions, there will be less capacity for defense and military spending. The United States is the biggest military spender, but China is increasing its portion of worldwide military spending, while the worldwide share of European NATO members is diminishing.
China’s military probably will not rival the United States’ power-projection capabilities even by 2035, but it will have greater anti-access and denial powers. In a military contest, China may never be able to deliver a knockout blow, but it could tarnish the US image of military invincibility in a conventional state-on-state contest held in its region. Equally, a confrontation that results in a Chinese humiliation could set back China’s aspirations for regional leadership, if not trigger a domestic legitimacy crisis for the Communist Party leadership.
Biggest Problem Is Domestic 
The biggest psychological blow to ordinary Western citizens has been their sagging standard of living (more analysis in chapter 1). Despite a much better record of overall growth in the United States since the 2008 financial crisis, those with median incomes have taken a hit.
Worrisome for future US growth potential has been the drop in the labor-participation rate, from the 67 percent range before the 2008 financial crisis to 62-63 percent in the years since. The labor-participation rate was destined to drop due to a growing numbers of retirees, but much of the current sharp decrease comes from unskilled males in their prime working years—forties and early fifties—dropping out. Additionally, many younger women are not entering or staying in the job market. Global Trends 2030 looked at two scenarios for future US growth—one in which the United States maintained or slightly increased its average 2.5 percent pre-2008 growth rate, or one in which growth would slow to an average of 1.5 percent a year. In the first, there would still be the global economic shift to China. On the other hand, the 2.5 percent average growth would help boost average living standards, engendering a “feel-good” factor, which would make more Americans interested in reengaging with world issues.91
Given the record of slower growth and labor-force decline since the 2008 financial crisis, the likelihood of the second scenario is increasing. That scenario anticipated lower growth rates—which accelerated declines in average living standards—making it harder to continue trade-liberalization efforts. Indeed, the IMF warned in June 2016 that the United States faces potentially significant longer-term challenges to strong and sustained growth, saying, “concerted policy actions are warranted, sooner rather than later… focusing on the causes and consequences of falling labor force participation, an increasingly polarized income distribution, high levels of poverty, and weak productivity.”92 
Moreover, it is not as if traditional US partners—Europe and Japan—are doing much better. Japan and many European countries are aging faster than the United States, eliminating labor-force growth as a driver of future economic growth. Europe’s and Japan’s economic performances have been declining since the 1990s. 
In Europe, the public discontent with high unemployment and declining incomes has helped to spur the rise of antiestablishment far-right and populist parties that want to weaken the EU and transatlantic ties. Even in richer European countries, such as Germany, a backlash has been growing against the Transatlantic Trade and Investment Partnership (TTIP), out of fear that Europe’s rewards would be meager and European standards would be diluted. McKinsey Global Institute, for example, believes a “return to sustained growth of 2-to-3 percent” is possible for Europe, but would require many politically difficult reforms.93 These include: reducing dependence on imports (much coming from Russia) for crude oil and natural gas; fostering a more vibrant digital economy; increasing workforce participation by the elderly, women, and migrants; and promoting flexibility in labor markets. China now spends a greater share of its GDP on research and development than does Europe. The latest OECD figures show that Europe now spends even less than the rest of the OECD.94
In both the United States and Europe, there is increasing anti-immigrant sentiment despite documented economic benefits from immigration. According to EU Commission Employment Analyst Dr. Jorg Peschner, productivity, by itself, will not be enough to reverse the negative employment trend absent more immigration: “EU’s productivity growth would have to double in order to keep the EU’s economy growing at the same pace as it did before the crisis started.” For employment growth to remain positive as long as possible, improving the labor participation of women, low-educated people, and migrants will also have to be a priority. In the United States, many of the new businesses started every year are started by first- or second-generation immigrants.95
Politically, there has been a large rise in support for right-wing and populist parties in the United States and Europe, undermining traditional parties. The gaps, for example, between the leadership and supporters in the US Republican and UK Tory and Labor Parties have been particularly evident in the selection of Donald Trump as presidential candidate and the June 2016 victory of the “Leave” vote in Britain. Unfortunately, there is no end of economic disruption. The job churn will continue as more and more skills and professions are automated, also increasing the potential for more “losers” from globalization, greater political polarization, and inequality. The increased competitiveness of the developing world with the West is a particular morale buster for Western middle classes who got used to ever-increasing prosperity for themselves and succeeding generations. Adapting to a new norm of economic turbulence—more prevalent in other eras—may be one of the biggest mental hurdles for Westerners. The West is used to thinking of the “Third World,” not home, as the place where economic turmoil happens. 
And a Multipolar Financial Architecture, Too
Historically, US and Western power has rested on having a monopoly on reserve currencies and a Western-dominated financial system. In 2035, the dollar will be the biggest reserve currency, but its share of global financial transactions is expected to drop from 60 percent today to 45 percent. The euro will probably remain the second reserve currency, while the Chinese yuan or RMB—which became a part of the IMF benchmark-currency basket in 2015—will become a third reserve currency, accounting for 10 to 15 percent of global finance in two decades’ time.96
The financial architecture will also become more regionalized. The central role played by the financial centers of New York and London will also diminish, and a multitiered financial architecture will develop. Following the UK Brexit, those centers’ share in financial intermediation will decrease, as a second pole of global finance forms in the Eurozone. A third pole will develop in East Asia and Southeast Asia. 
Gradually, a growing share of global financial resources will be concentrated in those regional clusters. As with the growth of regional trade, the regional clusters will be more self-encapsulated, spurred by rising domestic demand in China and other developing countries with growing middle classes. With the role of electronic money likely to grow, the traditional banking system will probably also undergo major revision, with potential impacts on governmental powers. 
A more multipolar reserve system and regionalized financial architecture should lessen risks and contribute to greater stability. But the large-scale technological innovations—some of which contributed to the 2008 breakdown—will continue, making global finance still volatile. Emerging-market countries with fragmentary regulatory regimes will be particularly prone to suffering financial crises. The aging-population factor also increases risks to public finances. This report anticipates modestly increased volatility, lower than what occurred in the global economy during the 1890s through the 1940s, but higher than in the 1950s and 1960s—more of a continuation of what has been the trend line since the mid-1980s.
Are There Alternative Visions to Western Order?
Four years ago, when Global Trends 2030 was published, the answer was largely no.97 Increasingly, the facts on the ground would suggest otherwise. They do not add up to a cohesive plan to substitute wholesale all Western institutions and practices. However, they clearly indicate that there are some no-go areas, particularly those connected to regime change, democracy promotion, state control over NGOs, and maintaining sovereignty. Russia and China, in particular, see themselves as great powers and, as such, believe they have special rights to dominance in their regions. However, as other powers like India develop, it is likely that they will see themselves as regional powers with inherent prerogatives. It is worth recalling the United States’ expansive Manifest Destiny and nineteenth-century Monroe Doctrine, claiming special rights to determine the future of the Western Hemisphere.
The Mercator Institute for China Studies (MERICS) has been closely following Beijing’s efforts to build a network of parallel structures to existing international organizations. It has concluded that China “is not seeking to demolish or exit from current international organizations…It is constructing supplementary— in part complementary, in part competitive—channels for shaping the international order beyond Western claims to leadership.”98
As the accompanying chart indicates, China’s shadow network of alternative international structures encompasses everything from financial and economic partnerships (the Silk Road Economic Belt and the Asian Infrastructure Investment Bank) to full-blown political groupings like the Shanghai Cooperation Organization, Conference on Interaction and Confidence Building Measures in Asia (CICA), and the BRICS association of Brazil, Russia, India, China, and South Africa.99 
Moreover, there is increasing cooperation among many of the emerging powers—beyond just authoritarians—to not just limit what they see as Western meddling in domestic affairs, but to go on the attack globally. According to a recent academic study, the “Big Five” authoritarian states of China, Russia, Iran, Saudi Arabia, and Venezuela “have taken more coordinated and decisive action to contain democracy on the global level.” They have sought to “alter the democracy and human-rights mechanisms of key rulesbased institutions, including the Organization of American States, the Council of Europe, the Organization for Security and Cooperation in Europe, and international bodies concerned with the governance of the Internet.”100
How durable are these preferences for nondemocracy and state control? By 2035, if not sooner (in the case of Venezuela), some of the now-authoritarian states could be liberalized, and the perceived threat posed by Western civil-society NGOs may ease. However, China and Russia are more likely than not to want to dominate their regions. Nationalism and democracy have been shown to be highly compatible. It is not clear that an even more powerful China or India would defer to Western leadership of the global order, even if both sides’ values in other areas begin to converge.
What Kind of Post-Western World? Clearly, there is a need to plan for a world that will not have the West as its big economic powerhouse—a prospect hard for Western elites and publics to conceive of, despite a decade or more of publicity about the “rise of the rest.” According to a recent survey, Europeans and Americans are more comfortable with each other than they are with anybody else. Although a majority of Europeans said, in the most recent German Marshall Fund transatlantic-trends polling, that they would like to see their country take an approach more independent from the United States, both Americans and Europeans still prefer each other over more Russian or Chinese leadership in the world.
The Obama administration—considered among the most multilateralist of recent administrations— campaigned hard in 2015 to convince Europeans not to join China’s proposed Asian Infrastructure and Investment Bank (AIIB). It was as if the United States was against any governance structure not “made in the USA,” even when those running the AIIB have made clear their intentions of operating with the World Bank and the Asian Development Bank.
More and more, the talk among Western elites is about locking in as much as possible the status quo, which favors the West, so that it will be harder for the newcomers to overcome. The TPP was sold as a way to set the rules before China gains much more power. A former Obama administration official advised that now might be the best time to undertake UN Security Council reform, before China and other uncooperative powers become more powerful. “A new US administration may be able to advance a proposal to address the Security Council’s anachronistic makeup while perpetuating a council that Washington can work with.”101
For Westerners, the challenge will be to plan for a future that will not be solely run by them, but which they can live with. Handovers have been historically difficult and fraught—more often than not, decided by bloody contests. One could envisage different scenarios, some already described in the earlier chapter on conflict, of military contests between the United States and China, or the United States and China with Russia, or the United States with NATO against Russia. Without delivering a knockout blow by one side or the other, these contests would most likely pit West against East, creating something akin to a new Cold War. Even if there were a knockout blow by the United States against China, it is hard to imagine a defeated China deferring permanently to the West. Its population has been imbued with such a narrative about the injustices by the West against China that any defeat or setback would be confirmation that the United States and West are dead set against a rising China.
Perhaps the most harmful effect of such a contest would be to convince both sides that neither is trustworthy. For the non-West, it would confirm the suspicion that the West does not want to relinquish its leadership position. For the West, it would make it harder to ever reach out and help establish a truly global system. 
Need for a Second-Generation US and Western Leadership Model 
War is not, and should not be, inevitable as the West struggles with the growing clout of China and other developing states on the world stage. Unlike during other transitions, the tools exist for ensuring more peaceful outcomes. They will require Western acquiescence to greater roles for the developing world to set and implement new rules of the road for the international order. A key feature of the post-1945 US design for the world order is its multilateralist structures. Many of these operate below most people’s radar. This plumbing of the international system has enabled the daily functioning of globalization. To keep it viable, China, as well as other developing countries, must be accorded more representation. There are too many long-term risks involved, for example, in China having only the equivalent of France’s voting rights in the IMF, when it is the first or second economic power in the world. This is how resentments are nurtured—all the more dangerous in China’s case because of its underlying “century of humiliation” mental complex.
As emerging technologies come online, the lack of a truly global institutional framework could be particularly dangerous. Assuring the future security of the Internet is particularly important in this regard, because all the new emerging technologies—bio, 3D printing, robotics, big data—take for granted a secure, global Internet. Everyone loses if cyber crime and cyber terrorism undermine the Internet. In the worstcase scenarios, in which cyber crime proliferates or strong national borders fragment the Internet, an Atlantic Council study, as mentioned, found that the economic costs could be as much as $90 trillion out to 2030, in addition to the risk of open conflict.102
Besides bringing the emerging powers into leadership roles in the panoply of multilateral institutions, the United States will need to temper its often “exemptionalist” stance to ensure the survival of the multilateralist order. According to the Council on Foreign Relations’ Patrick Stewart, a prominent scholar of global governance, one of the persistent paradoxes of the post-1945 decades has been that the “United States is at once the world’s most vocal champion of a rules-based international order and the power most insistent on opting out of the constraints that it hopes to see binding on others.”103 No country has the networks and connections that the United States does, but the system is now polycentric, rather than unipolar, and others resent the “exceptional” privileges that the United States claims. The Global Trends works have talked about the need for a new model of US global leadership. The United States needs to be guiding the international system as a “first among equals,” and willing to play by its own rules. Paradoxically, there is likely to be no vibrant global-governance system without US and Western leadership, but too much domineering behavior could doom it.
Even if the United States adapted its global role, this is not to say that the tensions and differences with many emerging powers would all disappear, or that the governance system would function seamlessly. In addition to the growing number of new state actors, the increasing importance of nonstate actors adds a new complexity to the functioning of global institutions. Moreover, there are clear-cut differences between the West and emerging powers on values-based issues, such as democracy promotion and the responsibility to protect. Many developing-country publics still resent Western colonialism and equate any intrusion with past historical wrong. They point to the 2011 humanitarian intervention in Libya, for example, as cover for the Western goal of regime change. Hence, the UN Security Council failure to stop the fighting in Syria, with more than two hundred thousand killed and 7.6 million displaced. Russia and China want to make a stand against the United States and the West getting their way and ousting the Assad regime. On the other hand, the lack of a solution smacks more of anarchy than global governance. Certainly, it shows one of the gaps that remains, and likely will remain, limiting global governance because of differences in values. 
The speed with which new technologies are coming online and becoming an important political, military, and economic tool—for both good and bad—carries big risks for global governance. Stewart Patrick lists four potential new technologies that “cry out for regulation”: geoengineering, drones, synthetic biology, and nanotechnology. Without some setting of rules for their operation, there is the risk of major disruptions, if not catastrophes, stemming from their abuse. The recent advances in synthetic biology lower the bar to abuse by amateurs and terrorists alike, forever affecting human DNA. Geoengineering involves planetary-scale interventions that could interfere with complex climatic systems. 
However cumbersome, politically unpopular, and ineffective at times, there is little alternative to increased global cooperation if one does not want to see higher risks of conflict and economic degradation. Without some sort of bolstered global governance, the West would end up with less sovereignty in a “dog-eat-dog” world, in which it was increasingly in the minority. But can the United States and the West rise to the challenge of investing in a global-governance system that will not always favor their interests on every issue? Historically, the United States could be especially generous because it was on top of the world in about everything after the Second World War. Europeans came to truly believe in pooling sovereignty and joint governance after centuries of internecine conflict. The tough economic times at home have seen US and European publics become distrustful of overarching multilateral institutions, believing the will of the United States or individual European countries will not be served. It is oftentimes easier for political leaders to fall in with the public mood rather than display leadership that might appear to work against it.
Renewables---Impact---China
Ceding renewable dominance to China makes great power conflict inevitable and collapses the global western order.
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In this sense, access to sustainable energy supplies is essential for China to maintain its economic development and trajectory in the long-term. (Freeman, 2018). In short, if China did not diversify, it would become increasingly dependent upon fossil fuels, and more vulnerable to price fluctuations and supply interruption. From an energy and economic security standpoint, China cannot continue with business as usual (Tan, 2015).
Ideological security – geopolitical dominance
The deepest layer of analysis when it comes to identifying the motives behind China’s energy policy is ideology. In this sense, ideology includes not only the coordinated set of political ideas that permeate the Chinese system but also the long-term vision for the country as established by the Chinese leadership, as seen by both rhetoric and practice. This would be the part of the strategy that is mostly associated in practice with the “master plan” argument – with the idea that China’s “real” intention deep down is to become the global superpower of the century. Geopolitical dominance or control would then be at the core of China’s approach. 
A desire for technological dominance
This part of the discussion is complex, especially given the quantity of documents or policies, and the difficulty of distinguishing between what is said and what is done. What appears to be clear is that China’s overall national strategy and has greatly evolved in the last decades, becoming ever more assertive and dominant in the international arena. Although this can be seen in several fields or areas, the one that is particularly important at the time is, as one might expect, technology. At the core of China’s holistic efforts in the energy transition is really the desire for technological superiority in general. Seen from this lens, dominance in renewable energy technologies is just a reflection of this all-encompassing desire – it is just one more board in which to play the game. As a way of example, in 2018, China filed 1.4 million patents – more than any other country in the world (Pitron, 2020, p. 126). Vivian Wu, the Business Development director of an important Chinese rare earths company, overtly stated: “We want to use these metals to become the world leader in technology.” (as cited in Pitron, 2020. p.127).
One typically cited example of the recognition of rare earths’ strategic importance is when Deng Xiaoping, China’s leader after Mao Zedong, famously said as far back as in 1987: “the Middle East has oil, China has rare earths” (as cited in Mabuni, 2023). However, if Chinese leaders had stayed there, China would now dominate the production and exporting of important low valueadded raw materials, and that would be the end of the story. But we know that is not the end of the story. By now, it should be somewhat clear that China wants to become the uncontested leader in renewable energy generation, dominating every segment of the value chain: from the mines of rare earths and other minerals to the algorithms of smart grids, passing through electric vehicles, solar panels and batteries (Gomart, 2021, p. 90). The approach is so holistic that it seems to go beyond merely fighting climate change or securing energy supplies. The mere fact that it covers so many segments should be telling that there is something else going on.
The means used to acquire that technological superiority are also equally telling. The state led strategy includes all kinds of mechanisms, regardless of their relative legality or transparency, to achieve the required innovation capabilities in this process. The “recipe” for this state-directed search for high-tech goes way back. This extract from Pitron (2020) is worth citing in-full:
“The theoretical foundations of China's intellectual emulation were laid in 1976, when Deng Xiaoping broke ranks with Mao's agricultural ambitions to proclaim that, from then on, 'production power lay in the sciences'. Subsequent leaders have perpetuated and deepened this conviction: in 2006 President Hu Jintao state that 'science and technology' form the 'central thread in the development strategy of China'; in 2010, the twelfth FiveYear Plan - a road map tracing the key economic strategies for the 2011-2015 period - identified as priorities seven advanced industries and just as many new-technology horizons; five years later, innovation and technological progress formed the centerpiece of the thirteenth Five-Year Plan (2016-2020). Thus, concepts that were never central to China's history had become mantras of the state'.” (Pitron, 2020. p.122)
China in 2050: “strong power” and “global leader”
The 14th 5YP also explicitly emphasizes the desire to become a self-reliant technological and manufacturing powerhouse” which goes in line with initiatives such as Made in China 2025. (Cooper, 2021, para 5.). Furthermore, there is relative consensus that under Xi Jinping, China’s ambition has done nothing but increase, both in tone and in scope. Some of his most recent speeches before the Chinese Communist Party Congress hint at his vision for China. In 2017, he emphasized how the country’s development had entered a “new era”, using that term 36 times in less than 4 hours. He envisioned China as a “basically” modernized socialist country by 2035, and as a “strong power” by 2050 (as cited in Shepherd and Qiu, 2017).
In this speech, he laid out the plan to achieve what he calls the “great rejuvenation of the Chinese nation”, a concept he had introduced in 2012. It entails a change in approach to foreign policy, from a ‘low-profile’ attitude to a more assertive behavior. Underlying the approach there is a more comprehensive way of understanding national security, as well as a belief that this is an era of strategic opportunity’ for China (Legarda, 2021).
In this sense, the “goal is to restore China to its former status as a global power by 2049. In Beijing’s eyes, China is not a rising power, but a returning one. The Western-dominated global order is viewed as a historical anomaly that therefore can – and must – be reversed.” (Legarda, 2021. Para 2.). This plan or vision is complex, including important foreign policy and national security targets (such as reunification with Taiwan, for example). However, what seems transparent is that by 2050 China is supposed to be, in Xi Jinping’s words: “a global leader in terms of composite national strength and international influence” (as cited in Valchev, 2021, para. 19).
The 2022 speech is equally revealing. Regarding energy specifically, this leader mentioned China’s intention to “promote its energy revolution and engage in global climate governance” (Erbach & Jochheim, 2022, p.4). Regarding China’s power more broadly, he emphasized how China’s “international influence, appeal and power to shape the world” had significantly increased in the face of drastic changes in the international arena (as cited in Davidson and Graham-Harrison, 2022).
A desire for international power and geopolitical dominance
Just as the underlying rationale of energy policy could be understood from the broader perspective of technological superiority, the underlying rationale of technological superiority could be understood from the perspective on international power. In other words, China leads in energy technology because it wants to lead in all technology; and China wants to lead in all technology because China wants to be the global leader, period. From this point of view, advancing the energy transition is not just seen as a useful way to fight against climate change or ensure energy and economic security, it is also a strategic opportunity to enhance the country’s geopolitical positioning52. China managed to leverage its geo-economic rise to power by integrating supply chains related to future energy sources, because it “understood already long ago that it would play a central role in other countries' transitions. And it is. The European Union, for instance, is 98 percent dependent on China for rare earths. Needless to say, this puts China in a prime position to redesign the global balance of power.” (Lazard, 2022, 06:02).
Put plainly, you do not invest all of these resources, go out of your way to dominate the materials or the technologies even outside of your territory, and find clever ways to “innovate”, just because you care about climate change, or you want to diversify your energy mix. And you do not put yourself at the center of future energy supply chains – ready to weaponize them when necessary - merely because you want to be a tech player. No. All these factors have their own weight. But deep down, looking at discourse and practice, it is fair to say that China’s policy towards renewable energies is a reflection of an increasingly assertive power searching for ways to advance its strategic and geopolitical positioning in the world.

A Chinese-led order causes global democratic backsliding and digital authoritarianism.
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Democracy Prevention 
The PRC wrote its first formal national-security strategy under Xi, in 2014.14 Whereas regime security used to be one of many government priorities (albeit the most important), it is now the priority.15 All other issues—trade, diplomacy, military modernization—are adjuncts to keeping the CCP in power. As a result, every issue is a matter of regime security. A trade war with rich democracies is no longer just an economic disagreement; it is an assault on the Chinese state and a possible prelude to a shooting war. 
Whereas previous Chinese administrations espoused “stability maintenance,” the focus under Xi is on threat prevention. Chinese documents compare popular outbursts to cancerous tumors that need to be cut out quickly before they spread to vital organs of the state. Ideologies that could rival communism, including liberalism and Islamism, are seen as infectious diseases against which China’s population must be immunized. As Sheena Chestnut Greitens has shown, these medical metaphors justify targeting and “treating” people long before they display threatening symptoms.16 The clearest illustration is in Xinjiang, where China has extrajudicially locked up more than a million Uyghurs.17 But China is applying this preventive logic beyond its borders too. 
Beijing spends billions of dollars annually on an “antidemocratic toolkit” of nongovernmental organizations, media outlets, diplomats, advisors, hackers, and bribes all designed to prop up autocrats and sow discord in democracies.18 The CCP provides fellow autocracies with guns, money, and protection from UN censure while slapping foreign human-rights advocates with sanctions. Chinese officials offer their authoritarian brethren riot-control gear and advice on building a surveillance state; PRC trade, investment, and loans allow those dictators to avoid Western conditionality regarding anticorruption or good governance.
Beijing uses its globe-spanning media organs to tout the accomplishments of illiberal rule while highlighting democratic governments’ flaws and hypocrisies. China works with fellow authoritarian regimes, such as Vladimir Putin’s in Russia, to push autocrat-friendly norms of internet management in international institutions and standards-setting bodies. Beijing also helps other illiberal regimes near or in Central Asia to hound and repress exiles and dissidents. Not least, China is waging a campaign of political and military coercion to destabilize Taiwan, a flourishing nation whose very existence disproves the CCP’s claims that Chinese culture is incompatible with democracy. The fundamental problem that Taiwan poses for China, write Andrew Nathan and Andrew Scobell, “comes from Taiwan’s simply being what it is—a modern Chinese society that is economically prosperous and politically democratic.”19
It might be tempting to dismiss China’s democracy-prevention efforts as “world politics as usual.” After all, autocrats have been colluding to hold liberalism at bay ever since the monarchs of Austria, Prussia, and Russia banded together to fight Revolutionary France more than two centuries ago. But China’s ideological assault is especially threatening, for three reasons.
First, China’s global reach is more pervasive than that of any prior illiberal power. Its massive economy and 1.4 billion consumers arm it with powerful carrots and sticks to silence free speech far beyond its borders. Australia, Canada, the Czech Republic, Japan, Lithuania, Norway, the Philippines, South Korea, Taiwan, and the United States—plus dozens of private companies and individuals from democratic nations— have recently experienced China’s economic wrath. In many cases, the punishment has been vastly disproportionate to the supposed crime. For example, China slapped steep tariffs on nearly all of Australia’s major exports after Canberra requested an international investigation into the origins of covid-19.
In addition to economic weapons, China holds leadership posts in the UN and other major international institutions that give Beijing chances to bend global governance in an illiberal direction. For example, when Belarus violated international norms by forcing down an airliner that was carrying a wanted dissident in 2021, China exercised its authority as head of the UN’s International Civil Aviation Organization to shield the brutal Alyaksandr Lukashenka regime from censure.20 And if diplomacy and economic inducements fail, Beijing can use its navy, now the world’s largest, and conventional missile force to coerce countries into compliance or even to wipe democracies off the map, as China is threatening to do to Taiwan.
Second, China’s illiberal campaign capitalizes on a disturbing global trend: As Freedom House reports, authoritarianism has spread during every year since 2006, while democracy has retreated. This “democratic recession” has given China a window of ideological opportunity to promote a vision of a hierarchical and harmonious society and a critique of a disorderly and decadent West. Around the world, public faith in democratic institutions has sunk to lows not seen since the 1930s. The political soil has grown ripe for authoritarianism to take root, and China, Russia, and other authoritarian states are fertilizing this antidemocratic plant with digital disinformation that their propagandists pump into the social-media feeds of billions worldwide.21
The third and most important factor supercharging China’s efforts is the ongoing digital revolution.22 The CCP possesses data-collection and messaging power to rival that of Apple, Amazon, Facebook, Google, and Twitter.23 By combining artificial intelligence (AI) and “big data” with cyber, biometric, and speech- and facial-recognition technologies, Beijing is pioneering a system that will allow dictators to know everything about their subjects—what people are saying and viewing, whom they hang out with, what they like and dislike, and where they are located at any given time—and to discipline citizens instantly by restricting their access to credit, education, employment, medical care, telecommunications, and travel if not to hunt them down for more medieval forms of punishment.
This technological revolution threatens to upend the global balance between democracy and authoritarianism by making repression more affordable and effective than ever.24 Instead of relying on expensive and potentially rebellious armies to brutalize a resentful population, an autocrat will now have more insidious means of control. Millions of spies can be replaced with hundreds of millions of unblinking cameras. Facial-recognition technologies can rapidly sort through video feeds and identify troublemakers. Bots can deliver propaganda tailored to specific groups. Malware can be installed on computers through seemingly innocuous apps or links, and then government hackers can crash the computer networks of dissidents or gather information on their operations. That information, in turn, can be used to coopt resistance movements by bribing their leaders or meeting their more innocuous demands. Alternatively, authorities can print out an AI-assembled list of alleged activists and kill everyone on it.
The evil genius of this “digital authoritarianism” is that most people will be seemingly free to go about their daily lives. In truth, however, the state will be constantly censoring everything they see and tracking everything they do. With old-school authoritarianism, one at least knew where the oppression was coming from. But now people can be nudged and cajoled by invisible algorithms delivering personalized content to their phones. In past eras, autocrats had to make tough choices between funding death squads or economic development. Today, however, repression is not only affordable, but also profitable, because “smart-city” technologies that enable tight social control can also be used to fight crime, diagnose diseases, and make the trains run on time.
These technologies are a tyrant’s dream. Recognizing this demand, Chinese companies were already selling and operating surveillance systems in more than eighty countries as of 2020.25 As the CCP feels increasingly threatened at home and abroad, there is every reason to expect Beijing to export digital authoritarianism farther and wider. Many countries already want it, and China has powerful tools to compel those that do not. Want access to the vast PRC market? Let Huawei install the core components of your 5G network. Want a Chinese loan? Accept PRC surveillance technology in your capital city. 
As more governments partner with Beijing, the reach of China’s surveillance state will grow.26 Existing autocracies will become more totalitarian, and some democracies will drift into the authoritarian camp. International conflicts will likely proliferate—not merely those of ideas but those of arms, for as Putin’s invasion of Ukraine illustrates, dictatorship often turns to blood-and-soil nationalism and violent revanchism. The liberal belief that democracy and peace are destined to spread around the world will be upended. So will the comforting myth that humanity has evolved past the point of mass atrocities, because digital authoritarianism does not displace gulags and genocide; it enables them. When dictatorships ramp up digital repression, they also engage in more torture and murder .27 Computers and cameras handling everyday surveillance free the regime’s foot soldiers for tasks such as ethnic cleansing and beating dissidents into submission. Xinjiang, with its smart cities and concentration camps, offers a glimpse of this dire future.28
Global backsliding causes extinction.
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A world dominated by totalitarian states would be more incompetent, more war-prone, less cooperative, and more inhibitive of progress than one dominated by democratic states. Our current world is not particularly competent, peaceful, cooperative, or progressive—a totalitarian-dominated world would be worse. It would increase the risk of another collapse and extinction and could shape the future toward less desirable trajectories (Beckstead, 2013). Totalitarian states are incompetent. They are bad at forecasting and dealing with disasters (Caplan, 2008).16 This can be seen most clearly in the great famines of Communist China and the USSR, in which millions died (Applebaum, 2017; Becker, 1996; Dikotter, 2010; Snyder, 2010). In comparison, functioning multiparty democracies rarely, if ever, experience famines (Sen, 2010). “Established autocracies” (or “personal”/“sultanist”) are particularly bad, as there are few checks or restraints on arbitrary rule and the whims and ideology of the single individual, even from other elites (Svolik, 2012). From the inside, the “inner circle” around Mao, Stalin, and Hitler seems incredibly chaotic, with elites strongly incentivized to conceal information and encouraged by the autocrat to squabble and feud—so they are divided (Conquest, 1992; Kershaw, 2008; Zhang & Halliday, 2006). If totalitarian states are worse at addressing social, environmental, and technological problems, then a world dominated by them would likely be worse at responding to risks of collapse and extinction. A world dominated by totalitarian states is more likely to have major wars. States with near-universal adult suffrage rarely (if ever) go to war with one another (Barnhart et al., 2020), so a world dominated by democracies has fewer wars. Miscalculation might be a particular problem for totalitarian states due to personalization and disincentives for accurate information, leading to well-known strategic disasters such as Hitler and Stalin’s blunders in World War II (Bialer, 1970; Noakes & Pridham, 2001), or at a smaller level, Saddam Hussein’s rejection of diplomacy (Atkinson, 1993). War makes collapse and extinction more likely, by raising the chance of weapons of mass destruction being used. Linked to this, totalitarian states are less cooperative than democratic states. While cooperation is possible (Ginsburg, 2020), their internal norms are characterized by paranoia and treachery, and their lack of transparency limits their ability to credibly commit to agreements. This is bad for all risks that require cooperation such as pandemics or climate change (Tomasik, 2015). Finally, continued social and scientific progress is likely to reduce risks of collapse and extinction. Social progress could reduce global inequality and other risk factors. Scientific progress could help address natural risks and climate change (Sandberg, 2018), differentially increase defensive rather than offensive power (Garfinkel & Dafoe, 2019), and solve safety challenges in AI or biotechnology (Russell, 2019). However, as we will now discuss totalitarian states would likely inhibit social progress. A central question from a longtermist perspective is: Which values should shape the future? I would argue that we should prefer it to be shaped by liberal democratic values. This is not to say that the current democracy-dominated world is perfect—far from it. The fate of billions of factory-farmed animals or hundreds of millions of people in extreme poverty makes that abundantly clear. However, democracies have two advantages. First, democracies have space for cosmopolitan values such as human rights, plurality, freedom, and equality. These are better than those that characterize life under totalitarianism: Fear, terror, subjection, and secrecy. Second, they have within themselves the mechanism to allow progress. In the last 100 (or even 50) years, the lives of women, LGBT people, religious minorities, and non-white people have dramatically improved. Our “moral circle” has expanded, and could continue to expand (Singer, 1981). The arc of the moral universe is long, but given the right conditions, it might just bend toward justice (King, 1968). A global society dominated by these values, and with the possibility of improving more, has a better longterm potential. A totalitarian-dominated world, on the other hand, would reduce the space for resistance and progress—distorting the human trajectory. We should be particularly concerned about “bottlenecks” at which values are particularly important—where there is a risk of “locking-in” some particular set of (possibly far from optimal) values. While they are currently far-off, future technologies such as artificial general intelligence, space settlement, life extension (of autocrats), or much better surveillance could enable lock-in (Caplan, 2008).17 Conditional on them avoiding new catastrophes, world orders dominated by totalitarians could be quite long-lasting (Caplan, 2008). Democracies can undermine authoritarian and totalitarian regimes through the following ways: Control, including conquest; contagion through proximity; and consent, promoting receptivity toward democratization (Whitehead, 2001). Democracies can actively undermine these regimes through war, sanctions, hosting rebellious exiles, or sponsoring internal movements. Passively, through contagion, they offer a demonstration that a better, more prosperous life is possible. For example, in the final years of the USSR, ordinary Soviet citizens were able to see that the West had a higher standard of living—more innovation, more choice, and more consumer goods. The elites were able to read books from the outside, and travel—Gorbachev’s contacts and friendships with European politicians may have made him more favorable to social democracy (Brown, 1996). Democracies can undermine the will and capacity of the coercive apparatus (Bellin, 2004). However, in a world not dominated by democracies, all these pressures would be far less. A world in which, say, totalitarian regimes emerged as dominant after World War II (for example if the USA was defeated) could be self-reinforcing and long-lasting, like the self-reinforcing relationship of Oceania, Eurasia, and Eastasia (Orwell, 1949). Orwell’s fictional world is characterized by constant low-grade warfare to justify emergency powers and secure elites, and with shifting alliances of convenience as states bandwagon and balance, thereby preventing any resolution. A totalitarian-dominated world order could be rather robust, perhaps for decades or even centuries. A long-lasting totalitarian-dominated world would extend the period of time humanity would spend with a heightened risk of collapse or extinction, as well as increased potential for distortion of the human trajectory and the possibility that a “lock-in” event may occur. This example illustrates the possibility of a “negative recovery,” resulting in a trajectory with less or no scientific and social progress and a less favorable geopolitical situation, which would threaten the destruction of humanity’s longterm potential.
Renewables---U---AT: Energy Independence High
Energy independence remains low post-pandemic---renewable transition is the key.
Anastasios 23, [Genitsaridis Anastasios (University of Piraeus Department of International and European Studies, Master in Energy: Strategy, Law & Economics), “Energy Diplomacy: Managing Energy Dependence,” University of Piraeus, https://dione.lib.unipi.gr/xmlui/bitstream/handle/unipi/16090/Genitsaridis_20005.pdf?sequence=1, accessed 7-4-2024, 11/23] Mr.Mr.
As mentioned before, the United States, almost throughout its history, has imported more petroleum, including refined petroleum products, crude oil, and other liquids, than it has exported. In 2020, this situation changed. According to the Short-TermEnergy Outlook (STEO) of February 2021 provided by the U.S. Energy InformationAdministration (EIA), 2020 was the first year that the United States exported morepetroleum than it imported. However, EIA expects that, mainly due to declines in domestic crude oil production and subsequent increases in crude oil imports, the United States will return to being a net petroleum importer both for 2021 and 2022. 
According to EIA’s reports, the growing crude oil imports will subsequently lead to the rise of the net petroleum imports and more than counterbalance the changes in the refined product net trade. Specifically, the Administration expects the augmentation of the net imports of crude oil from their 2020 average of 2.7 mmb/d to 3.7 mmb/d and 4.4 mmb/d in 2021 and 2022 respectively. 
In comparison with crude oil trade, net exports of refined petroleum products did not change as much during 2020. EIA foresees that the net petroleum product exports will be accretive for 2021 and 2022 as global demand for petroleumproducts continues to grow. Moreover, EIA forecasts that the United States will have to import more crude oil in order to fill the widening gap between the domestic crude oil production and the refinery inputs of crude oil in 2021 and 2022. Specifically, the U.S. crude oil production declined by eight percent in 2020 because of well curtailment and a drop in the drilling activity which was related to low crude oil prices. To conclude with, U.S. is expected to import 62 percent more crude by 2022 due to domestic production declines, according to EIA (French and Macintyre, 2021).
CCS---2AC
Carbon capture is an essential hedge against warming---ideas to maximize efficiency and minimize waste exist but lack a supportive economic and political environment.
---AT: CCS not key
---AT: CCS fails
---Best card in the CCS section if you can only read one
Rokke 24, [Nils Rokke (President of the European Energy Research Alliance, Executive Vice President at SINTEF), "Why We Need Rapid Deployment Of Carbon Capture Technologies," Forbes, https://www.forbes.com/sites/nilsrokke/2024/05/13/why-we-need-rapid-deployment-of-carbon-capture-technologies/, accessed 6-27-2024, 5/13/24] Mr.Mr.
Amid the accelerating climate crisis, the urgency to reach net-zero emissions by 2050 has become a global imperative, with some required technologies still in need of rapid development.
While photovoltaics and electric vehicles march towards widespread adoption, critical technologies like Carbon Capture, Utilization, and Storage (CCUS) lag behind.
CCUS is an urgently required solution for hard to abate emissions and to clean up historical emissions due to the lag of action in reducing emissions, we also need to reduce the stock of CO2 in the atmosphere. The latter is usually called carbon dioxide removal (CDR).
This disparity not only presents significant risks but also a substantial opportunity to pioneer a renaissance in carbon management.
Carbon Technologies Explained
These days, we frequently group CCUS as a single set of technologies yet they encompass two distinct approaches.
CCS primarily aims to reduce atmospheric CO2 through permanent storage, a necessity for heavy industries like steel, cement, and fertilizer, which otherwise face challenges in reducing emissions.
CCU, on the other hand, recycles CO2 into products, sometimes valuable products, although this does not always equate to permanent sequestration.
Both CCS and CCU need to capture CO2. These capture technologies are well known and improvement has been made in reducing energy use in the processes, be it from capturing tailpipe emissions, removing carbon from the fuel to produce hydrogen, or recycling the CO2 in the process to end up with a concentrated stream of CO2. Originally designed for power production, these post-combustion, pre-combustion, and oxy-fuel technologies are now increasingly applied in industrial settings.
Despite the rising dominance of renewable energy, which diminishes the appeal of new CCUS installations in power generation, these technologies remain crucial for retrofitting existing installations. For example, Asia has a large fleet of relatively young coal-fired power plants that are unlikely to be decommissioned anytime soon. Therefore, CCUS will continue to play a vital strategic role in the region's power sector and much needed to decarbonize fast enough.
The International Energy Agency (IEA) underscores that CCS and CCU are not alone in their slow progress; however, their lag is particularly consequential. In a recent report from the IEA that tracks progress since COP28, the lag in deploying CCUS and clean hydrogen is particularly worrying, only highlighting the need to embrace the current developments and accelerate these solutions.
According to another IEA report, a five-year delay in developing and deploying CCUS technologies would halve the CO2 emissions being captured worldwide in 2030 compared to the needed amounts in the Sustainable Development Scenario.
Despite their potential to significantly mitigate global warming, current global CCS and CCU deployment is a fraction of the gigaton-scale needed by the 2030s and 2040s. Currently, the deployment stands at about 50 million tons per year, starkly insufficient against the looming deadlines. Globally, we would need about 20 times more per year by 2030.
Historical Barriers and Missed Opportunities
The CCUS journey has been fraught with challenges. In Europe, targets were set for 10-15 operational plants by 2015, supported by the EU commission through various schemes. However, a viable business model was missing, complicated by regulatory and logistical barriers that discouraged investment and innovation.
The European Trading System (ETS) for emission quotas, intended as a financial mechanism, failed to provide stability. The system initially collapsed due to the issuance of free quotas and inflated emission baselines, which drove the prices down to as low as €5 per ton of CO2.
Such an economic environment rendered the business model—which relied on generating income by avoiding the purchase of ETS quotas—impractical, particularly when the costs of CCS ranged between €100-200 per ton.
Strategic Shifts
Significant changes have since been implemented. The EU has enacted robust climate legislation, including the European Green Deal, aiming for climate neutrality by 2050 and a 55% reduction in greenhouse gas emissions by 2030.
The necessity for a carrot and stick approach intensified following the Ukraine conflict, which disrupted Russian gas imports due to pipeline sabotage in the Baltic Sea.
This situation underscores the EU's need for energy autonomy, prompting a shift towards massive renewable energy deployments, such as wind and solar, and strategic partnerships with aligned nations like Norway, now the EU's largest piped gas supplier.
Additionally, the EU is adapting through increased energy efficiency, having already reduced gas usage by 15%. These efforts are vital not only for reducing fossil fuel dependence but also for maintaining industrial production and integrating sufficient hydrogen to replace natural gas.
These ambitious EU targets are now backed by more robust policies and higher ETS prices, improving the economic viability of CCUS projects.
The EU's Industrial Carbon Management Strategy anticipates a need for escalating CO2 storage capacity, targeting 50 million tons per year by 2030 and reaching 450 million tons by 2050.
These are not just projections but necessities if we are to mitigate the worst impacts of climate change.
The North Sea region is paving the way having most of the CO2 storage capacity in Europe at present. Collaboration between regions and actors is needed when CO2 sources and CO2 storage sites are to be properly matched going forward.
New Regulations and Future Outlook for CO2 Storage
Recent regulations mandating fossil fuel producers in the EU to provide necessary storage capacities are set to be transformative. By 2030, these producers are required to contribute storage equivalent to their market share over the past four years.
This regulation not only provides a clear price signal but also facilitates the necessary infrastructure for CCS to flourish.
The debate around CCU centers on the efficiency of extracting CO2 from flue gases or air, only to potentially re-emit it by using it to produce fuels. While current processes, such as those used in making beverages, do not offer long-term carbon storage, employing CO2 in recyclable materials or disposing of it through CCS presents viable options.
Looking ahead to 2040-2050, when fossil fuel use will dramatically decrease, identifying sustainable carbon sources becomes critical. CCU emerges as a key solution, recycling carbon in a similar way we handle strategic materials. Most products contain carbon.
Although currently less energy-efficient, the increasing shift towards renewable, nearly emission-free electricity will enhance the feasibility of using CO2 to create carbon-based products, such as plastics and clothing, that must otherwise rely on biogenic sources or recycling.
This approach is essential as we aim to reduce atmospheric carbon dioxide and maintain global warming well below two degrees Celsius.
A Renaissance For CCUS?
The EU is not alone in recognizing the importance of CCS and CCU technologies for reducing emissions. With a CCS renaissance on the horizon, supported by robust mechanisms, it's time to accelerate these solutions.
This involves not only advancing technology but also aligning policies, investments, and public perception to foster an environment where such technologies can thrive and contribute significantly to global climate goals. Fast.
Runaway warming causes extinction.
Nathan Alexander Sears 21, PhD Candidate in Political Science at The University of Toronto, Former Professor of International Relations at the Universidad de Las Américas, Trudeau Fellow in Peace, Conflict and Justice at the Munk School of Global Affairs, “Great Powers, Polarity, and Existential Threats to Humanity: An Analysis of the Distribution of the Forces of Total Destruction in International Security”, Conference Paper: International Studies Association, 2021 Annual Conference, March/April 2021, https://tinyurl.com/bfbfspzx
Climate Change
Humanity faces existential risks from the large-scale destruction of Earth’s natural environment making the planet less hospitable for humankind (Wallace-Wells 2019). The decline of some of Earth’s natural systems may already exceed the “planetary boundaries” that represent a “safe operating space for humanity” (Rockstrom et al. 2009). Humanity has become one of the driving forces behind Earth’s climate system (Crutzen 2002). The major anthropogenic drivers of climate change are the burning of fossil fuels (e.g., coal, oil, and gas), combined with the degradation of Earth’s natural systems for absorbing carbon dioxide, such as deforestation for agriculture (e.g., livestock and monocultures) and resource extraction (e.g., mining and oil), and the warming of the oceans (Kump et al. 2003). While humanity has influenced Earth’s climate since at least the Industrial Revolution, the dramatic increase in greenhouse gas emissions since the mid-twentieth century—the “Great Acceleration” (Steffen et al. 2007; 2015; McNeill & Engelke 2016)— is responsible for contemporary climate change, which has reached approximately 1°C above preindustrial levels (IPCC 2018).
Climate change could become an existential threat to humanity if the planet’s climate reaches a “Hothouse Earth” state (Ripple et al. 2020). What are the dangers? There are two mechanisms of climate change that threaten humankind. The direct threat is extreme heat. While human societies possesses some capacity for adaptation and resilience to climate change, the physiological response of humans to heat stress imposes physical limits—with a hard limit at roughly 35°C wet-bulb temperature (Sherwood et al. 2010). A rise in global average temperatures by 3–4°C would increase the risk of heat stress, while 7°C could render some regions uninhabitable, and 11–12°C would leave much of the planet too hot for human habitation (Sherwood et al. 2010). The indirect effects of climate change could include, inter alia, rising sea levels affecting coastal regions (e.g., Miami and Shanghai), or even swallowing entire countries (e.g., Bangladesh and the Maldives); extreme and unpredictable weather and natural disasters (e.g., hurricanes and forest fires); environmental pressures on water and food scarcity (e.g., droughts from less-dispersed rainfall, and lower wheat-yields at higher temperatures); the possible inception of new bacteria and viruses; and, of course, large-scale human migration (World Bank 2012; Wallace-Well 2019; Richards, Lupton & Allywood 2001). While it is difficult to determine the existential implications of extreme environmental conditions, there are historic precedents for the collapse of human societies under environmental pressures (Diamond 2005). Earth’s “big five” mass extinction events have been linked to dramatic shifts in Earth’s climate (Ward 2008; Payne & Clapham 2012; Kolbert 2014; Brannen 2017), and a Hothouse Earth climate would represent terra incognita for humanity.
Thus, the assumption here is that a Hothouse Earth climate could pose an existential threat to the habitability of the planet for humanity (Steffen et al. 2018., 5). At what point could climate change cross the threshold of an existential threat to humankind? The complexity of Earth’s natural systems makes it extremely difficult to give a precise figure (Rockstrom et al. 2009; ). However, much of the concern about climate change is over the danger of crossing “tipping points,” whereby positive feedback loops in Earth’s climate system could lead to potentially irreversible and self-reinforcing “runaway” climate change. For example, the melting of Arctic “permafrost” could produce additional warming, as glacial retreat reduces the refractory effect of the ice and releases huge quantities of methane currently trapped beneath it. A recent study suggests that a “planetary threshold” could exist at global average temperature of 2°C above preindustrial levels (Steffen et al. 2018; also IPCC 2018). Therefore, the analysis here takes the 2°C rise in global average temperatures as representing the lower-boundary of an existential threat to humanity, with higher temperatures increasing the risk of runaway climate change leading to a Hothouse Earth.
The Paris Agreement on Climate Change set the goal of limiting the increase in global average temperatures to “well below” 2°C and to pursue efforts to limit the increase to 1.5°C. If the Paris Agreement goals are met, then nations would likely keep climate change below the threshold of an existential threat to humanity. According to Climate Action Tracker (2020), however, current policies of states are expected to produce global average temperatures of 2.9°C above preindustrial levels by 2100 (range between +2.1 and +3.9°C), while if states succeed in meeting their pledges and targets, global average temperatures are still projected to increase by 2.6°C (range between +2.1 and +3.3°C). Thus, while the Paris Agreements sets a goal 6 that would reduce the existential risk of climate change, the actual policies of states could easily cross the threshold that would constitute an existential threat to humanity (CAT 2020).
CCS---Extra---2AC
Promising avenues demonstrate the potential to overcome barriers to global CCS deployment and lower operating costs but require sustained R&D investment.
---AT: CCS fails
Dent 21, [Dr. Michael Dent (BS in Biology from Davidson College, MD from The Medical University of South Carolina, CEO of HealthLynked, Founder and Former Chairman and CEO of NeoGenomics Laboratories, Co-Founder and Managing Director of InLight Capital Partners, LLC), "Innovation in Carbon Capture Technology," IDTechEx, https://www.idtechex.com/en/research-article/innovation-in-carbon-capture-technology/23610, accessed 6-27-2024, 4/27/21] Mr.Mr.
Carbon capture technology may be essential for the world to stay within the 2°C warming target outlined by the Paris Agreement. Although the deployment of this technology has begun to pick up in recent years, it is still a long way from the levels of scale-up needed to have a meaningful impact on climate change. Current technology for stripping CO2 from industrial gas streams or directly from the atmosphere remains costly and energy-intensive, and existing carbon capture facilities have struggled with downtime, keeping to CO2 capture targets, and managing costs.
In this climate, there are significant research efforts aiming to boost the effectiveness of CO2 capturing technology and facilitate deployment of what could be a vital technology in the fight against climate change. "Carbon Capture, Utilization, and Storage (CCUS) 2021-2040" is a new report from IDTechEx analyzing the technical and commercial factors that could be key to the long-term success of carbon capture technology.
Almost all large-scale carbon capture facilities currently in operation use solvent-based capture methods, where the CO2-containing gas stream is exposed to a liquid medium that absorbs the CO2 by either a physical or chemical mechanism. The absorption liquid is then regenerated using high temperatures or reduced pressures to break the absorbent-CO2 bond, yielding a pure stream of CO2 that can be further processed. Although solvents can capture high levels of CO2, regeneration can be extremely energy-intensive, particularly for chemical sorbents, making the CO2 capture process uneconomical and reducing the sustainability of the process.
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Basic overview of a solvent-based CO2 capture process. Source: IDTechEx
Chemical absorption solvents are the most mature method of capturing CO2, with most carbon capture facilities currently relying on them. Chemical absorption is based on a reaction between CO2 and the solvent, leading to weak chemical bonds being formed. Chemical absorption solvents are generally more selective for CO2 than physical absorption solvents and are effective even at low partial pressures of CO2, enabling high levels of absorption.
Most chemical absorption solvents are based on amines, with amines having been used for CO2 removal in gas treatment industrially since the 1950s. Primary alkanolamines such as MEA and DGA are the most widely used solvents for carbon capture, offering high chemical reactivity, favorable kinetics, and acceptable stability. However, there are also several drawbacks, including high energy consumption during solvent regeneration, corrosiveness, meaning that inhibitors and resistant materials are required, difficulties in scaling up to the level of thousands of tonnes of CO2 capture per day, and degradation in the presence of O2, SOx, and other impurities such as particles, HCl, HF, and Hg.
Research is focusing on overcoming these issues, with companies developing proprietary amine-based solvents for next-generation carbon capture projects, such as the KS-1 Solvent developed by Mitsubishi, used in the Petra Nova facility in Texas, and Shell Global's CanSolv Solvent, which is used in the Boundary Dam CCS project in Canada. Options include sterically-hindered amines that form weaker bonds with CO2 during the reaction, facilitating solvent regeneration, non-amine solvents that can offer novel chemical trapping mechanisms, and blends of amines and/or non-amines that can optimize CO2 capture for a given situation.
Physical absorption solvents selectively capture CO2 when in contact with a gas stream without a chemical reaction occurring. Compared with chemical absorption, physical absorption solvent regeneration is relatively easy and doesn't require elevated temperatures, although physical absorption solvents are often less selective than chemical absorption solvents and can be ineffective at low CO2 partial pressures.
Unlike chemical absorption solvents, physical absorption solvents utilize a range of different compounds, with each solvent being suited to a specific use case. For example, the Rectisol process, licensed by Lurgi AG, an affiliated company of Air Liquide, uses chilled methanol as a solvent and can be applied for low and moderate CO2 concentrated gas streams. Due to the high vapor pressure of the solvent, the absorption stage must be carried out at very low temperatures to reduce solvent losses.
Research is now focusing on developing physical solvents with high thermal stability, improved selectivity, low vapor pressures, and low flammability and toxicity. Promising avenues include fluorinated solvents and ionic liquids, however, both face challenges with high viscosities and production costs.
Although liquid amine scrubbing technology (i.e., chemical solvent-based capture) will likely dominate carbon capture for the next few years, there is much interest in alternative methods for CO2 capture, although it remains predominantly at the academic research level. Promising options include solid sorbent-based CO2 capture and membrane-based CO2 separation, although there is a range of other emerging techniques, such as cryogenic separation, electrochemical membranes, and additive manufacturing of novel system components and materials.
Solid sorbents for CO2 capture include a range of porous, solid-phase materials including mesoporous silicas, zeolites, and metal-organic frameworks (MOFs). Solid sorbents could potentially offer several benefits over solvent-based capture methods. Unlike amine-based solvents, solid sorbents generally do not form chemical bonds with CO2, reducing the energy needed for sorbent regeneration. Additionally, solid sorbents can offer greater CO2 selectivities and improved stability compared with solvent-based capture.
However, there are also several disadvantages. Manufacturing costs are likely to be much higher than for simple amines. There are also significant engineering challenges to overcome - many solid-based sorbents have only been tested at the lab scale under ideal conditions, meaning that much R&D is still needed before solid sorbents can become commonplace in commercial-scale carbon capture projects.
Svante is one of the few companies developing commercial-scale solid sorbent-based capture technology. The company's technology captures CO2 from flue gas, concentrates it, then releases it for storage or utilization, with the process taking only 60 seconds. The company uses nanoscale solid adsorbents with extremely large surface areas to maximize CO2 absorption, which it claims results in a greater absorption capacity than would be possible using solvents. Although the technology is still in its early stages, having been demonstrated in a 30 tonne/day pilot facility in Saskatchewan, Canada, many in the industry are optimistic about its potential. Svante has raised over $75 million in funding and is engaging in partnerships with several companies across the carbon capture space, including Chevron Technology Ventures, Oxy Low Carbon Ventures, Climeworks, and Opus-12.
Membranes are also a potentially promising option for carbon capture. Because they are passive, relying on diffusion of CO2, don't use chemicals or moving parts, and don't require regeneration steps, membranes may result in significantly lower operating costs for CO2 capture compared with solvent or sorbent-based methods. The Polaris membrane, developed by Membrane Technology and Research, Inc. in collaboration with the US Department of Energy, is the first commercial membrane developed specifically for CO2 capture applications.
However, there are many challenges associated with membrane separation for CO2 capture and few companies are actively using it in large-scale facilities or pilots. These challenges include trade-offs between gas permeance and selectivity, and stability issues in the presence of acid gases.
Membranes are also prone to fouling, reducing efficacy with time. The low partial pressures of CO2 in most waste gas streams also present a challenge. Before membranes can be commercially successful in CO2 capture, innovation in process design and membrane materials is required.
Nevertheless, if a successful membrane technology could be developed, it would drastically reduce carbon capture costs and could significantly propel carbon capture deployment across the world.
Beyond solvents, solid sorbents, and passive membranes, companies and researchers around the world are working to develop novel methods of capturing CO2 that can overcome the limitations of the more established technologies. SES Innovation is developing what it calls "Cryogenic Carbon Capture", where gas streams are cooled to temperatures below -140°C, causing the CO2 to desublimate, forming a solid, which is then separated, gasified, and pressurized for utilization or storage. SES Innovation claims this method can achieve up to 99% CO2 capture at a much lower cost than the conventional method. FuellCell Energy is attempting to develop fuel cell technology specifically for carbon capture, using electrochemical membranes to separate CO2 from industrial waste gas streams. Researchers at the Oak Ridge National Laboratory are even investigating the use of additive manufacturing in carbon capture, developing creative heat exchangers and mass-exchanging contactors for efficient carbon capture.
Overall, innovation in carbon capture technology may be critical in ensuring the commercial viability of the technology, helping it overcome several of the barriers to widespread deployment. Although amine-based solvent capture methods are likely to remain the dominant choice over the next few years, a growing number of companies is innovating in the space of capture technology, developing a range of creative solutions for tackling the issue of CO2 emissions. "Carbon Capture, Utilization, and Storage (CCUS) 2021-2040", a new report from IDTechEx, provides a comprehensive evaluation of technology development within the field of carbon capture, identifying the key drivers and restraints to success in the industry.

CCS---Impact---Ext---Warming
It’ll be rapid, overwhelming adaptation, there’s multiple positive feedbacks AND it causes extinction from food, water, resource wars, ocean collapse, and disease
John Coviello 21, Senior Technical Writer at Total Technology, Inc., Author of One Last Breath: A Look Back at 200 Years of Global Warming, Degree in Environmental Science from Susquehanna University, “Are Humans Facing Near-Term Human Extinction Due to Global Warming?”, Soapboxie, 7/23/2021, https://soapboxie.com/social-issues/Are-Humans-Facing-Near-Term-Human-Extinction-Due-to-Global-Warming
Looking back on the history of life on Earth, the main driver of species’ extinctions have been changes in climate over time that species could not adapt to, even when provided long spans of time to adapt. Given the unnaturally fast rate of global warming climate change now occurring, humans would have to adapt to the rapid loss of habitat and food sources, as well as all the other impacts, at an unprecedentedly fast speed. Adding to concerns regarding our survival as a species, pessimists point out that Homo sapiens are the last of several humanoid species (Neanderthals, Homo erectus, etc.) that made Earth their home for millions of years until these prior humanoid species eventually went extinct because they could not adapt to their environment and competition for food.
Why the Concern Now About Our Survival as a Species?
While some scientists started raising concerns about the burning of fossil fuels eventually warming the Earth’s atmosphere as far back as the middle 20th century, a consensus among scientists that global warming is a problem we have to address didn’t form until the later part of the 20th century.
Now that we’re progressing through the 21st century, why are some in scientific circles raising concerns about our near-term survival as a species? In recent years, the effects of global warming have become exceedingly extreme. In fact, from record-breaking heatwaves to unprecedented forest fires to melting polar ice sheets, the effects of global warming are occurring faster than the scientific community had projected they would just a decade or two ago. The concern about our viability as a species on Earth is due to the fast-developing effects of global warming. If we don’t address the causes of global warming or take mitigative actions, it could transform into runaway global warming that would heat up the Earth so rapidly that humans and many other species will likely be imperiled.
Many scientists wrongly had confidence that mankind would come to its senses when faced with the stark reality that our survival as a species is threatened and we’d collectively take actions to avert catastrophic global warming by discontinuing our burning of fossil fuels and replacing them with renewable non-carbon energy sources. However, despite some tepid efforts to cut carbon emissions, such as the 2016 Paris Agreement, it appears that due to a combination of ignorance and a concerted effort by the fossil fuels industry to stop any efforts to move away from carbon-based products, we will likely not address our continuing release of global warming gases into Earth’s atmosphere until it’s too late and the global warming we’ve experienced in recent decades transforms into irreversible and catastrophic runaway global warming.
This will occur because human-caused global warming will eventually trigger natural climate warming feedback loops to take over. At that point, global warming will be like an unstoppable runaway train, as the Earth’s atmospheric temperatures rise to life-threatening levels. These warming feedback loops include such things as releases of global warming gases from melting polar ice sheets and from frozen methane deposits beneath the oceans, as well as the loss of polar ice causing the Earth to absorb more of the sun’s heat energy. All of which will cause additional warming, which then results in additional releases of global warming gases that will cause additional global temperature rises in an unstoppable loop that will continue until the planet is warmer than it has been in many millions of years (long before humans existed).
Such rapid and uncontrollable warming of Earth’s atmosphere could warm the planet by 4 to 5 degrees Celsius (7 to 9 degrees Fahrenheit) within the current century and perhaps eventually lead to a planet that is 8 to 9 degrees Celsius (14 to 16 degrees Fahrenheit) warmer than it was before humans started burning fossil fuels in large quantities starting in the 19th century.
Some might wonder, what’s the big deal if the planet is 4 to 5 degrees Celsius or even 8 to 9 degrees Celsius warmer than it has been as humans evolved on Earth? After all, many parts of the planet routinely experience temperature swings of this magnitude on a daily or weekly basis. There are several ways that rapid global warming on a planetary scale could threaten human survival.
Warming is not evenly distributed. Some areas, including currently farmable land, will warm well in excess of the global average, which would lead to desertification and crop failures. This would obviously imperial humans due to massive food shortages.
Oceans, another major source of food that humans need to survive, are impacted by rising global temperatures, as higher ocean temperatures lead to acidification of ocean water, which will eventually lead to massive die-offs of sea life that provide much-needed food for humans.
Water resources will completely dry up in many arid parts of the world, making those areas uninhabitable.
Dwindling food and water resources will inevitably lead to wars between competing nations that could be catastrophic.
Humans can’t survive at wet-bulb temperatures above 35 degrees Celsius (95 degrees Fahrenheit), even in the shade, as the human body loses its ability to cool itself off. Higher global temperatures and the higher humidity levels that will occur with the higher temperatures could make large parts of the Earth uninhabitable due to wet bulb temperatures that are lethal.
Would Runaway Global Warming Actually Lead to Human Extinction?
It’s a very big step go from runaway global warming to the extinction of all human beings on Earth. Humans possess the intellectual skills necessary to design and build technologies that can help us adapt to climate change. We’re also able to move to places with more hospitable climates. However, some scientists are concerned that humans will not have time to adapt to the quick pace of runaway global warming and some of the impacts will be too harsh for us to survive.
If farmlands and oceans are no longer capable of providing food for humans, where will we turn to obtain life-sustaining food? It is possible that humans could migrate towards the poles and try to farm on land in those areas that is freed up from the ice. However, it is unclear if the currently frozen areas in and around the polar regions will have topsoil suitable for farming. What about freshwater fish? Unfortunately, freshwater lakes and rivers will also undergo acidification that will likely wipe out most or all fish species that can provide humans nourishment. Our only hope might be some sort of synthetic food that is created in factories using basic elements (a technology that is certainly viable).
There will be other life-threatening factors that humans will face in a fast warming world. Massive fire balls from methane releases will create havoc for humans. These fireballs will start enormous forest fires driven by the warmer and in many places a more arid world, which will cause turmoil for humans. A lack of freshwater in areas that undergo desertification will make survival impossible in such areas. Wars over dwindling resources will be fought out of desperation and could end in catastrophe.
The stress of a warmer world will weaken human immune systems. If industrial society collapses or is greatly reduced, healthcare and medicines might become very limited, lowering life expectancy dramatically. Humans that survive all the dangers associated with runaway global warming might succumb to pandemics that will likely sweep the world as opportunistic pathogens take advantage of weakened human systems and cause a large loss of life in the remaining human populations.

CCS---U---AT: SQ Solves
Carbon capture tech is promising, but investment is key to innovation that lowers costs, incentivizing broad corporate and international adoption.
---AT: Innovation High
---Pretty nutty advantage CPs in here if CCS ends up in an aff
FutureBridge 23, [FutureBridge Net Zero Events (Future Bridge organizes industry-tailored B2B online conferences and virtual summits focused on sustainability-oriented innovation, lowering emissions without compromising efficiency, assisting with energy transition initiatives, embracing the digital era, and developing a green value chain.), “Can Innovation Drive Down the Costs of Carbon Capture?” https://netzero-events.com/can-innovation-drive-down-the-costs-of-carbon-capture/, accessed 6-27-2024, 11/20/2023] Mr.Mr.
Carbon capture technology holds great promise as a tool. It reduces greenhouse gas emissions from hard-to-decarbonize industries. These include oi1nl and gas, cement, and steel production. However, the high costs of capturing, transporting, and storing CO2 have hindered the wide-scale adoption of carbon capture, utilization, and storage (CCUS). For CCUS to play a meaningful role in achieving global climate goals, transformative innovation is needed to dramatically lower costs.
The Need for Carbon Capture
CCUS offers a critical pathway for limiting global temperature rise to well below 2°C above pre-industrial levels, as targeted by the Paris Agreement. In the IEA Sustainable Development Scenario, in which global CO2 emissions from the energy sector fall to zero on a net basis by 2070, CCUS accounts for nearly 15% of the cumulative reduction in emissions compared with the Stated Policies Scenario.
The contribution of CCUS grows over time as the technology improves, costs fall and cheaper abatement options in some sectors are exhausted. However, CCUS deployment remains far below the levels needed due to prohibitively high costs. 
Talking about how much does a carbon cost plant cost to build? the capital costs to build a carbon capture facility typically range from $100 million to over $1 billion. This is with total costs estimated at $50-100+ per ton of CO2 abated. This includes capital, operating, and transportation/storage costs. 
Key Challenges Facing Carbon Capture
Carbon capture involves separating CO2 from industrial flue gases or directly from the atmosphere, transporting it via pipeline or ship, and depositing it in secure geological storage sites.  Currently, the three main challenges facing the cost of carbon capture are:
High Capital Costs
Building carbon capture facilities requires major upfront capital investment. It comes with costs ranging from $500–1000 per ton of CO2 capture capacity. Moreover, the absorption technology predominantly used for CO2 separation also consumes a significant amount of energy. As a result, it further drives up costs.
Lack of Infrastructure
There is limited infrastructure for transporting and storing captured CO2. So, building out pipelines, ships, and geological storage sites will require major public/private investment.  Additionally, most storage sites are not conveniently located near major CO2 emitters.
Insufficient Incentives  
Putting a meaningful price on carbon via taxes or cap-and-trade schemes could make CCUS more cost-competitive. Market incentives are insufficient to spur widespread CCUS adoption. This is at the levels needed to meet global climate goals.
Breakthroughs Needed in Capture Materials and Processes
To overcome these challenges, significant technology innovation and cost reductions are needed across the entire CCUS chain. So, here are some of the most promising areas for innovation in CO2 capture specifically:
Development of optimized carbon capture is underway, but absent additional investment, prototypes will stall, and CCS will remain ineffective.
Rastogi 24, [Anuj Rastogi (BE in Mechanical Engineering, Mechanical Engineer at Fluor Daniel India Pvt. Ltd.), "Addressing Challenges in Carbon Capture, Storage Deployment," Pipeline & Gas Journal, Vol. 253, No. 3, https://pgjonline.com/magazine/2024/march-2024-vol-251-no-3/features/addressing-challenges-in-carbon-capture-storage-deployment#:~:text=To%20accelerate%20CCUS%20deployment%2C%20local%20regulations%20and,projects%20and%20other%20businesses%20using%20captured%20CO2., accessed 6-27-2024, 03/24] Mr.Mr.
(P&GJ) — While the use of renewables, improved energy efficiency and electric vehicles are areas of focus, oil and natural gas will continue to be in demand for petrochemicals and fueling transportation by land, sea and air.
Greater fossil fuel consumption means more carbon dioxide (CO2) emissions. CO2 is the primary greenhouse gas (GHG) and its rising levels cause extreme climate events like temperature rise and shift in rainfall/snow patterns. This article addresses the various available technologies used for capturing carbon, reducing CO2 emissions and utilizing the captured carbon for monetization.  
The article also addresses barriers in deploying carbon capture, utilization and storage (CCUS) technologies in various industries. 
CCUS is the process of capturing CO2 formed during power generation and industrial processes and preventing it from being emitted into the atmosphere. Captured CO2 is then further processed and either permanently stored thousands of feet below the surface or transported to other businesses to produce products (e.g., synthetic fuels, building materials, urea, carbonated drinks) or used for enhanced oil recovery.  
CCUS technologies have significant potential to reduce CO2 emissions from new and existing coal- and gas-fired power plants, petrochemical complexes, refineries and other industrial processes. CCUS technologies play an important role in reducing the carbon intensity of industrial operations to meet the net-zero emissions ambitions of the Paris agreement by 2050.  
CCUS involves three major steps: capture, processing and transport, and storage or utilization (Figure 1). Various technologies can be used to capture CO2 at the source.
<<<FIGURE 1 OMITTED>>>
Post-combustion carbon capture is the most common technology used in petrochemical facilities, power generation plants and other industries to capture CO2 from exhaust gases created by burning fossil fuels. These include pressure swing adsorption (PSA), amine absorption and cryogenic separation technologies for CO2 separation.  
Amine-based absorption is the most common technology used for post-combustion capture. Generally, exhaust gases bring in contact with a liquid solvent, typically an aqueous amine solution. The amine selectively absorbs the CO2, capturing more than 90% and preventing nitrogen and oxygen from being released into the atmosphere. 
A CO2-rich amine is regenerated by stripping the CO2 out of the liquid with steam, enabling the lean amine to be recycled to the absorber while producing a concentrated CO2 stream. The captured CO2 is then compressed and cooled in liquid form. 
Pre-combustion carbon capture This is primarily used in industrial processes and involves removing CO2 from fossil fuels before combustion. It is based on gasification processes where a feedstock (e.g., coal) is partially oxidized in steam and oxygen/air under high temperature and pressure to form synthetic gas (syngas).  
Syngas is a mixture of hydrogen (H2), carbon monoxide (CO), CO2 and smaller gaseous components, such as methane. The syngas is further processed to convert CO and water to H2 and CO2. The CO2 is then captured, and the H2-rich fuel is combusted. 
Oxy-fuel combustion occurs in a nearly pure oxygen environment, as opposed to air. Oxy-fuel combustion generates flue gas with extremely high CO2 and water vapor concentrations. Low-temperature dehydration and desulfurization processes can easily produce a high-purity CO2 stream from this flue gas.1 
Mobile Capture 
Work is underway to develop mobile carbon capture and storage (CCS) technologies for the transport sector. The prototype developed by Aramco can capture 40% CO2 from the exhaust of a heavy-duty truck.2  
This CO2 is stored in onboard tanks where the gas can be unloaded at fuel stations and then sent to a central location for re-use or sequestration. Once fully developed, this technology can be deployed to marine vessels, heavy-duty trucks and other mobile applications to capture the CO2 at its source. 
Processing, Transport 
Captured CO2 contains water vapors that must be removed due to the risk of corrosion and hydrate formation. The level of accepted water content after dehydration of CO2 depends on the use of the captured CO2.  
Several different gas dehydration methods are available. The simplest dehydration methods are cooling, water condensing and gas/water separation. Other methods are dehydration by absorption (for large scale), adsorption (for low water levels) or using membranes (for low flow).  
The most traditional method for large-scale dehydration is absorption into triethylene glycol (TEG). The water from captured CO2 is removed by absorption into TEG, followed by desorption (Figure 2).

Figure 2: Dehydration through absorption into triethylene glycol.
The dehydrated CO2 is then transported in three states: gas, liquid and solid. Commercial-scale transport uses tanks, pipelines and ships for gaseous and liquid CO2. Gas at atmospheric pressure occupies such a large volume that extensive facilities are needed. The gas must be compressed, and compressed gas is transported by pipeline.  
Volume can be further reduced by liquefaction and solidification. Solidification requires much more energy than other options and is inferior from a cost and energy viewpoint; therefore, it is not preferred. 
Utilization, Storage 
Captured CO2 can be put to productive use in enhanced oil recovery (EOR) and the manufacture of syngas and building materials or be stored in underground geologic formations.   
In EOR, CO2 is injected to extract deep oil and gases from developed oil and gas reservoirs. These reservoirs offer geologic storage potential and economic opportunity. Revenue from selling captured CO2 to EOR operators could help to meet the cost of capture technology at power plants and industrial facilities. 
Captured CO2 is also used as feedstock in manufacturing various products; however, this is not a permanent solution. These products, when degraded, will release CO2 back into the atmosphere. However, using CO2 to make syngas can help meet energy demand and reduce fossil fuel consumption. 
Deployment Challenges 
The most significant barrier to the development of CCUS technologies is the high equipment and energy cost needed for the capture and compression phases. Capturing the CO2 decreases a plant’s efficiency and increases water use. Any additional costs posed by these (and other) factors can make a CCUS project financially nonviable. Additional research and development are required to optimize CCUS technology to reduce the overall cost of implementing a CCUS project.  
In addition to the high costs of capture technology, transporting captured CO2 is also very costly. Significant energy is required to compress CO2 for transporting it via pipeline or ship. Moreover, the compressors, onsite storage and pipelines themselves are expensive.  
Additionally, captured CO2 must be processed to remove impurities (including water), which can cause damage to pipelines and lead to leaks and explosions as the compressed fluid rapidly expands into a gas. Such processing facilities add further costs to CCUS projects.  
Conclusion
CCUS deployment is viewed as the most practical decarbonization method in petrochemical facilities, power generation plants and other industries. It can address global climate issues by reducing GHG emissions and contributing to the 2050 net-zero emissions goal.  
To accelerate CCUS deployment, local regulations and policies must be in place to enforce the carbon capture project at power generation plants, industrial facilities and petrochemical complexes. Governments should also incentivize CCUS projects and other businesses using captured CO2. 

Disease
Disease---2AC
Drug discovery’s inefficient now due to cautious regulation, increasing costs, and reliance on trial-and-error. AI revolutionizes testing, eliminating the risk of human error, which is key to rapid drug rollout.
---This is kind of squo descriptive
Rubstein 23, [Adrian Rubstein (CEO of Ax3.Bio, Bioentrepreneur, Biotechnology Advisor), “Redefining drug development: the trailblazing evolution of the pharmaceutical industry,” Labiotech, https://www.labiotech.eu/opinion/evolution-drug-discovery-through-innovation/, accessed 7-4-2024, 11/29/23] Mr.Mr.
For any pharmaceutical company or academic institution, it is a big achievement to advance a drug candidate to phase 1 clinical trials after drug candidates are rigorously optimized at the preclinical stage. However, nine out of ten drug candidates would fail during phase 1, 2, 3 clinical trials and drug approval.
It is also worth noting that the 90% failure rate is for the drug candidates that are already advanced to phase 1 clinical trials, which does not include the drug candidates in the preclinical stages. If drug candidates in the preclinical stage are also counted, the failure rate of drug discovery/development is even higher than 90%. The concept we use for this low efficiency in drug development is called Eroom´s Law.
Why does drug discovery and development fail?
In chapter 21 of Artificial intelligence and machine learning in clinical trial design and application, Robert J. Beetel and fellow authors explained: “There are many explanations given for why drug discovery has followed Eroom’s law, from cautious regulators to increasing overall R&D costs. But one of the biggest areas holding back progress is inefficiency in the drug discovery phase, the preclinical animal testing and clinical trial phase of the drug-discovery process.”
What percentage of these compounds contain drug-like properties that may be utilized to produce life-saving drugs? Millions? Billions? Trillions? The answer is 1060 novemdecillion. To put this into context, the Milky Way contains around 100 billion, or 1011, stars.
From phase 1 to phase 3, the typical drug development process depended on serendipity, experimentation, optimization, animal models, and evaluating the new medicine in people. Various technologies contested the key in an attempt to disrupt this process. This article will attempt to demonstrate why three major technologies currently being developed and tested have the potential to change the curse of drug development: artificial intelligence (AI) for drug discovery, organ-on-a-chip (OOC) for testing without animal models, and digital twins for clinical trials. 
This is not science fiction, but rather a plausible evolution in drug discovery that might become the norm. Let’s get granular on how these new technologies can disrupt drug discovery.
Drug discovery evolution: the use of generative AI 
Drug discovery is an intricate, trial-and-error process. But then, AI intervened, revolutionizing the landscape.
AI, showcased by platforms like DALL-E 2 and Midjourney, transitioned from generating surreal images to redefining drug development. It is infiltrating every stage of the process, from identification to compound design and predictions. Nvidia’s BioNemo emerged as a comprehensive tool, amalgamating diverse AI-driven functions like 3D protein structure prediction, protein property predictions, small molecule generation or protein generation, and molecular docking.
Nevertheless, there are many companies with proprietary platforms and databases working on their own pipeline or partnering with pharma, just to mention a few: Insitro, Insilico Medicine, AtomWise, Healx, Verseon and Qubit (Quantum technology for drug discovery).
The revelation of AI’s potential came with a BCG and Wellcome report, projecting significant time and cost savings by about 25–50%. Subsequently, success stories emerged: Exscientia led the way, producing groundbreaking molecules for clinical trials with AI’s aid (A2A receptor antagonist for solid tumors and a selective serotonin reuptake inhibitor for obsessive-compulsive disorder). Insilico Medicine followed suit, launching a phase 1 trial for an AI-designed senolytic drug targeting aging-related diseases.
And many other examples followed, like Relay Therapeutics with its RLAY-4008 for cholangiocarcinoma, Nimbus Therapeutics with NDI-034858 for moderate to severe psoriasis, and Evaxion with EVX-01 for melanoma. In these 3 cases, the use of AI decreased the time between discovery to clinical trials.
AI’s impact is seismic, blurring the lines between human ingenuity and machine precision. It isn’t merely about molecules but the fusion of human and machine intelligence, charting a new course in pharmaceutical discovery.
AI isn´t just disrupting the industry; it is catalyzing evolution in drug discovery, paving the way for a future where technology and human endeavor coalesce, propelling science toward innovative breakthroughs and healing. Think about making a 4-year process in about a couple of weeks. It’s mind-blowing to think how far we can get if you think about vertical integration between startups (experts on innovation) and big pharmaceutical companies (experts in clinical trial, regulatory, and commercialization) joining forces.
[INSERT IMPACT]
Disease---IL---Extra---2AC
Innovation solves costs and quick drug design, which is key to rapid response.
Blanco-Gonzalez 23, [Alexandre Blanco-González (Department of Organic Chemistry, Center for Research in Biological Chemistry and Molecular Materials, University of Santiago de Compostela; Soft Matter & Molecular Biophysics Group, Department of Applied Physics, Faculty of Physics, University of Santiago de Compostela; MD.USE Innovations S.L., Edificio Emprendia), Alfonso Cabezón (Department of Organic Chemistry, Center for Research in Biological Chemistry and Molecular Materials, University of Santiago de Compostela; Soft Matter & Molecular Biophysics Group, Department of Applied Physics, Faculty of Physics, University of Santiago de Compostela), Alejandro Seco-González (Department of Organic Chemistry, Center for Research in Biological Chemistry and Molecular Materials, University of Santiago de Compostela; Soft Matter & Molecular Biophysics Group, Department of Applied Physics, Faculty of Physics, University of Santiago de Compostela), Daniel Conde-Torres (Department of Organic Chemistry, Center for Research in Biological Chemistry and Molecular Materials, University of Santiago de Compostela; Soft Matter & Molecular Biophysics Group, Department of Applied Physics, Faculty of Physics, University of Santiago de Compostela), Paula Antelo-Riveiro (Department of Organic Chemistry, Center for Research in Biological Chemistry and Molecular Materials, University of Santiago de Compostela; Soft Matter & Molecular Biophysics Group, Department of Applied Physics, Faculty of Physics, University of Santiago de Compostela), Ángel Piñeiro (Soft Matter & Molecular Biophysics Group, Department of Applied Physics, Faculty of Physics, University of Santiago de Compostela), and Rebeca Garcia-Fandino (Department of Organic Chemistry, Center for Research in Biological Chemistry and Molecular Materials, University of Santiago de Compostela), “The Role of AI in Drug Discovery: Challenges, Opportunities,and Strategies,” Pharamaceuticals, https://doi.org/10.3390/ph16060891, accessed 7-4-2024, 6/18/23] Mr.Mr.
5. The Impact of AI on the Drug Discovery Process and Potential Cost Savings 
Another key application of AI in drug discovery is the design of novel compounds with specific properties and activities. Traditional methods often rely on the identification and modification of existing compounds, which can be a slow and labor-intensive process. AI-based approaches, on the other hand, can enable the rapid and efficient design of novel compounds with desirable properties and activities. For example, a deep learning (DL) algorithm has recently been trained on a dataset of known drug compounds and their corresponding properties, to propose new therapeutic molecules [10] with desirable characteristics such as solubility and activity, demonstrating the potential of these methods for the rapid and efficient design of new drug candidates. Recently, DeepMind has made a significant contribution to the field of AI research with the development of AlphaFold, a revolutionary software platform for advancing our understanding of biology [19]. It is a powerful algorithm that uses protein sequence data and AI to predict the proteins’ corresponding three-dimensional structures. This advance in structural biology is expected to revolutionize personalized medicine and drug discovery. AlphaFold represents a significant step forward in the use of AI in structural biology and life sciences in general. ML techniques and molecular dynamics (MD) simulations are currently being used in the field of de novo drug design to improve efficiency and accuracy. The technique of combining these methodologies is being explored to take advantage of the synergies between them [20]. The use of interpretable machine learning (IML) and DL methods is also contributing to this effort. By leveraging the power of AI and MD, researchers are able to design drugs more effectively and efficiently than ever before.
AI accelerates every step of the drug innovation process.
Coustasse 24, [Alberto Coustasse (Healthcare Management and Administration professor at Marshall University's Lewis College of Business), Craig Kimble (Associate Professor of Pharmacy Practice, Administration, and Research, Associate Dean of Academic and Curricular Affairs, Director of Experiential Learning), “Optimizing Pharmaceutical Innovation Through AI: A Pathway to Expedited Drug Discovery and Development,” Pharmacy Times, https://www.pharmacytimes.com/view/optimizing-pharmaceutical-innovation-through-ai-a-pathway-to-expedited-drug-discovery-and-development, accessed 7-4-2024, 5/23/24] Mr.Mr.
AI in Drug Discovery
AI can be used in drug design, chemical synthesis, drug screening, polypharmacology, and drug repurpose. It can accelerate drug target validation and optimize structure design.3-5 AI has helped overcome these challenges by optimizing the time required to design study criteria specific to the target population, select subjects, enroll study participants, and control subgroups for proper data analysis. AI has enabled researchers to enhance protocol design, understand disease sequelae, and reduce the time and burden of developing a study.1
AI can be used during clinical trials to aid in new target discovery and toxicity prediction.2 It accelerates identification of new molecular targets such as genes or proteins. AI can analyze large pharmacokinetic and pharmacodynamic datasets and develop algorithms to investigate new molecules with significant treatment potential.2
Many pharmaceutical and biotech companies increasingly use AI in the early stages of drug discovery to identify suitable target locations for novel compounds. Many researchers have also streamlined the process of identifying target locations and understanding their relationship with disease progression by consolidating and validating information from scientific publications, literature, and other credible sources.5
AI has been used in cancer treatment to identify how cancer cells become resistant to oncolytic agents so drug use can be adjusted, tumor neoantigens and efficacy of therapy can be identifies, and tolerance and adverse effects to cancer agents can be predicted, which can all lead to supporting effective treatment decisions.3,6-9 Some examples of AI tools used in drug discovery include DeepConv-DTI, DeepAffinity, DeepChem, DeepTox, DeepNeuralNet QSAR, and Chemputer.3,5
Notable examples of drugs discovered with the help of AI include:
· DSP-1181 (Exscientia and Sumitomo Dainippon Pharma): A serotonin 5-HT1a receptor agonist entering phase 1 clinical trials in Japan.11
· A selective serotonin reuptake inhibitor (SSRI, Exscientia): Developed for treating obsessive-compulsive disorder, the drug took just 12 months to get to phase 1.12
· USP1 inhibitor (Insilico Medicine): Investigators used the generative AI drug design platform Pharma.AI to develop a USP1 inhibitor for solid tumors, which received FDA approval for clinical trials.13
· A2 receptor antagonist (Evotec and Exscientia): Investigators discovered an A2 receptor antagonist anticancer molecule in just 8 months, showcasing the efficiency of AI in drug discovery.12
Additionally, biotech companies using AI have over 150 small-molecule drugs in discovery and 15 in clinical trials, reshaping the pharmaceutical industry with AI accelerating drug development.15

Disease---IL---Empirics---1AR
Defense is too late---empirics prove success.
Blanco-Gonzalez 23, [Alexandre Blanco-González (Department of Organic Chemistry, Center for Research in Biological Chemistry and Molecular Materials, University of Santiago de Compostela; Soft Matter & Molecular Biophysics Group, Department of Applied Physics, Faculty of Physics, University of Santiago de Compostela; MD.USE Innovations S.L., Edificio Emprendia), Alfonso Cabezón (Department of Organic Chemistry, Center for Research in Biological Chemistry and Molecular Materials, University of Santiago de Compostela; Soft Matter & Molecular Biophysics Group, Department of Applied Physics, Faculty of Physics, University of Santiago de Compostela), Alejandro Seco-González (Department of Organic Chemistry, Center for Research in Biological Chemistry and Molecular Materials, University of Santiago de Compostela; Soft Matter & Molecular Biophysics Group, Department of Applied Physics, Faculty of Physics, University of Santiago de Compostela), Daniel Conde-Torres (Department of Organic Chemistry, Center for Research in Biological Chemistry and Molecular Materials, University of Santiago de Compostela; Soft Matter & Molecular Biophysics Group, Department of Applied Physics, Faculty of Physics, University of Santiago de Compostela), Paula Antelo-Riveiro (Department of Organic Chemistry, Center for Research in Biological Chemistry and Molecular Materials, University of Santiago de Compostela; Soft Matter & Molecular Biophysics Group, Department of Applied Physics, Faculty of Physics, University of Santiago de Compostela), Ángel Piñeiro (Soft Matter & Molecular Biophysics Group, Department of Applied Physics, Faculty of Physics, University of Santiago de Compostela), and Rebeca Garcia-Fandino (Department of Organic Chemistry, Center for Research in Biological Chemistry and Molecular Materials, University of Santiago de Compostela), “The Role of AI in Drug Discovery: Challenges, Opportunities,and Strategies,” Pharamaceuticals, https://doi.org/10.3390/ph16060891, accessed 7-4-2024, 6/18/23] Mr.Mr.
6. Case Studies of Successful AI-Aided Drug Discovery Efforts 
The potential of AI in the context of drug discovery has been demonstrated in several case studies. For example, the successful use of AI to identify novel compounds for the treatment of cancer has recently been reported by Gupta, R., et al. [21]. These authors trained a DL algorithm on a large dataset of known cancer-related compounds and their corresponding biological activity. As an output, novel compounds with high potential for future cancer treatment were obtained, demonstrating the ability of this method to discover new therapeutic candidates. The use of ML to identify small-molecule inhibitors of the protein MEK [22] has recently been described. MEK is also a possible target for the treatment of cancer, but the development of effective inhibitors has been challenging. The ML algorithm was able to identify novel inhibitors for this protein. Another example is the identification of novel inhibitors of beta-secretase (BACE1), a protein involved in the development of Alzheimer’s disease [23] by using an ML algorithm. AI has also been successfully applied in the discovery of new antibiotics [24]. A pioneering ML approach has identified powerful types of antibiotic from a pool of more than 100 million molecules, including one that works against a wide range of bacteria, such as tuberculosis and untreatable bacterial strains [25]. The use of AI in the discovery of drugs to combat COVID-19 has been a promising area of research during the last two years. ML algorithms have been used to analyze large datasets of potential compounds and identify those with the most potential for treating the virus. In some cases, these AI-powered approaches have been able to identify promising drug candidates in a fraction of the time that it would take when using traditional methods [26–31].
Disease---Impact---Economy
Weak pandemic response implodes the economy.
Johnson ’22 [Tess; August 11; Postdoctoral Researcher at the Pandemic Sciences Institute with a focus in AMR, Forethought Fellow at the Global Priorities Institute, Ph.D in Philosophy; Effective Altruism Forum, "Cause Exploration Prize: Antimicrobial Resistance," https://forum.effectivealtruism.org/posts/SxYoZGXbrQ3XGvpLY/cause-exploration-prize-antimicrobial-resistance]
At a glance
Key messages on economic costs of AMR from the World Bank report:
Antimicrobial effectiveness is an asset worth USD 20-54 trillion (in constant 2007 dollars).[xxxii]
In a scenario where most/all of the threat of AMR was not averted, simulated global losses exceed USD 3.4 trillion annually by 2030, up to USD 6.1 trillion annually by 2050.
Even with the threat of AMR mostly averted, simulated global losses are still 1/3 of the high-AMR scenario, exceeding USD 1 trillion annually after 2030, up to USD 2 trillion annually by 2050.
For context, whilst the COVID-19 pandemic is forecast by the IMF to result in global losses of a little over USD 12.5 trillion, this is a total amount across the 2-3 years of the pandemic’s effects,[xxxiii] whereas the losses from AMR add as its effects grow year on year.
The spread of these economic costs is less equal than a single global pandemic, with more of the costs being borne by LMICs than HICs, resulting in a growing income gap between LMICs and HICs.
When considering the stats above, note that the models used by the World Bank considered only shocks to the labour supply and livestock productivity, which is considered a conservative approach that underestimates the full effects of AMR.
Details
The IACG says, “The cost of AMR to national economies and their health systems is significant as it affects productivity of patients or their caretakers through prolonged hospital stays and the need for more expensive and intensive care.”[xxxiv] The IACG estimates this could amount to annual economic damage comparable to the 2008-2009 financial crisis in the event of uncontrolled AMR. They term this economic impact “catastrophic.” Whilst uncontrolled AMR may not be the most likely scenario, we should still be concerned. The World Bank has developed estimates not based on a worst-case scenario, but on one with high impact from AMR, and the estimates still reflect that up to 24 million people could come to face extreme poverty by 2030 due to AMR, mainly in LMICs.[xxxv] The World Bank’s 2017 report simulated the economic effects of AMR through 2017-2050 if adequate measures are not taken to contain AMR. Its simulations, combined with cost-effectiveness analyses, showed that “putting resources into AMR containment now is one of the highest-yield investments countries can make.”[xxxvi]

Extinction---transition wars, failing liberalism, AND emerging tech.
Matthew Burrows 16, Director of the Atlantic Council’s Strategic Foresight Initiative, PhD in European History from the University of Cambridge, September 2016, “The Difficult Transition to a Post-Western Order,” Chapter 8 of Global Risks 2035, https://espas.secure.europarl.europa.eu/orbis/sites/default/files/generated/document/en/Global_Risks_2035_web_0922.pdf
The multilateralist global system that the United States and the West built after the end of the Second World War was premised on an economically strong United States and West. In 1945, the United States was the only victor that was not completely devastated. World War II had brought the country out of the Great Depression, and the US GDP constituted more than 50 percent of the world’s total. Into the twenty-first century, the members of the Group of Seven (G7) were the world’s political and economic heavyweights. It has only been in the past several years that the collective GDP of the developing world—led by China—has surpassed the developed world’s. Even as non-Western powers grow, it is psychologically hard for the West to think about relinquishing its reins.
Demographically, the West has, for a long time, been in the minority. What’s more recent is the aging of the Western population (analyzed in chapter 2), which is already occurring in Japan and Europe, beginning to squeeze the availability of resources for anything but health, social security, and interest payments on debt. Unless healthcare becomes far more efficient, the US economy will be overburdened with healthcare and pension costs as the “baby boomer” generation ages. Healthcare constitutes a whopping 18 percent of the US GDP—significantly more than is the case for other industrialized countries—without necessarily providing better results.
With more going to health and pensions, there will be less capacity for defense and military spending. The United States is the biggest military spender, but China is increasing its portion of worldwide military spending, while the worldwide share of European NATO members is diminishing.
China’s military probably will not rival the United States’ power-projection capabilities even by 2035, but it will have greater anti-access and denial powers. In a military contest, China may never be able to deliver a knockout blow, but it could tarnish the US image of military invincibility in a conventional state-on-state contest held in its region. Equally, a confrontation that results in a Chinese humiliation could set back China’s aspirations for regional leadership, if not trigger a domestic legitimacy crisis for the Communist Party leadership.
Biggest Problem Is Domestic 
The biggest psychological blow to ordinary Western citizens has been their sagging standard of living (more analysis in chapter 1). Despite a much better record of overall growth in the United States since the 2008 financial crisis, those with median incomes have taken a hit.
Worrisome for future US growth potential has been the drop in the labor-participation rate, from the 67 percent range before the 2008 financial crisis to 62-63 percent in the years since. The labor-participation rate was destined to drop due to a growing numbers of retirees, but much of the current sharp decrease comes from unskilled males in their prime working years—forties and early fifties—dropping out. Additionally, many younger women are not entering or staying in the job market. Global Trends 2030 looked at two scenarios for future US growth—one in which the United States maintained or slightly increased its average 2.5 percent pre-2008 growth rate, or one in which growth would slow to an average of 1.5 percent a year. In the first, there would still be the global economic shift to China. On the other hand, the 2.5 percent average growth would help boost average living standards, engendering a “feel-good” factor, which would make more Americans interested in reengaging with world issues.91
Given the record of slower growth and labor-force decline since the 2008 financial crisis, the likelihood of the second scenario is increasing. That scenario anticipated lower growth rates—which accelerated declines in average living standards—making it harder to continue trade-liberalization efforts. Indeed, the IMF warned in June 2016 that the United States faces potentially significant longer-term challenges to strong and sustained growth, saying, “concerted policy actions are warranted, sooner rather than later… focusing on the causes and consequences of falling labor force participation, an increasingly polarized income distribution, high levels of poverty, and weak productivity.”92 
Moreover, it is not as if traditional US partners—Europe and Japan—are doing much better. Japan and many European countries are aging faster than the United States, eliminating labor-force growth as a driver of future economic growth. Europe’s and Japan’s economic performances have been declining since the 1990s. 
In Europe, the public discontent with high unemployment and declining incomes has helped to spur the rise of antiestablishment far-right and populist parties that want to weaken the EU and transatlantic ties. Even in richer European countries, such as Germany, a backlash has been growing against the Transatlantic Trade and Investment Partnership (TTIP), out of fear that Europe’s rewards would be meager and European standards would be diluted. McKinsey Global Institute, for example, believes a “return to sustained growth of 2-to-3 percent” is possible for Europe, but would require many politically difficult reforms.93 These include: reducing dependence on imports (much coming from Russia) for crude oil and natural gas; fostering a more vibrant digital economy; increasing workforce participation by the elderly, women, and migrants; and promoting flexibility in labor markets. China now spends a greater share of its GDP on research and development than does Europe. The latest OECD figures show that Europe now spends even less than the rest of the OECD.94
In both the United States and Europe, there is increasing anti-immigrant sentiment despite documented economic benefits from immigration. According to EU Commission Employment Analyst Dr. Jorg Peschner, productivity, by itself, will not be enough to reverse the negative employment trend absent more immigration: “EU’s productivity growth would have to double in order to keep the EU’s economy growing at the same pace as it did before the crisis started.” For employment growth to remain positive as long as possible, improving the labor participation of women, low-educated people, and migrants will also have to be a priority. In the United States, many of the new businesses started every year are started by first- or second-generation immigrants.95
Politically, there has been a large rise in support for right-wing and populist parties in the United States and Europe, undermining traditional parties. The gaps, for example, between the leadership and supporters in the US Republican and UK Tory and Labor Parties have been particularly evident in the selection of Donald Trump as presidential candidate and the June 2016 victory of the “Leave” vote in Britain. Unfortunately, there is no end of economic disruption. The job churn will continue as more and more skills and professions are automated, also increasing the potential for more “losers” from globalization, greater political polarization, and inequality. The increased competitiveness of the developing world with the West is a particular morale buster for Western middle classes who got used to ever-increasing prosperity for themselves and succeeding generations. Adapting to a new norm of economic turbulence—more prevalent in other eras—may be one of the biggest mental hurdles for Westerners. The West is used to thinking of the “Third World,” not home, as the place where economic turmoil happens. 
And a Multipolar Financial Architecture, Too
Historically, US and Western power has rested on having a monopoly on reserve currencies and a Western-dominated financial system. In 2035, the dollar will be the biggest reserve currency, but its share of global financial transactions is expected to drop from 60 percent today to 45 percent. The euro will probably remain the second reserve currency, while the Chinese yuan or RMB—which became a part of the IMF benchmark-currency basket in 2015—will become a third reserve currency, accounting for 10 to 15 percent of global finance in two decades’ time.96
The financial architecture will also become more regionalized. The central role played by the financial centers of New York and London will also diminish, and a multitiered financial architecture will develop. Following the UK Brexit, those centers’ share in financial intermediation will decrease, as a second pole of global finance forms in the Eurozone. A third pole will develop in East Asia and Southeast Asia. 
Gradually, a growing share of global financial resources will be concentrated in those regional clusters. As with the growth of regional trade, the regional clusters will be more self-encapsulated, spurred by rising domestic demand in China and other developing countries with growing middle classes. With the role of electronic money likely to grow, the traditional banking system will probably also undergo major revision, with potential impacts on governmental powers. 
A more multipolar reserve system and regionalized financial architecture should lessen risks and contribute to greater stability. But the large-scale technological innovations—some of which contributed to the 2008 breakdown—will continue, making global finance still volatile. Emerging-market countries with fragmentary regulatory regimes will be particularly prone to suffering financial crises. The aging-population factor also increases risks to public finances. This report anticipates modestly increased volatility, lower than what occurred in the global economy during the 1890s through the 1940s, but higher than in the 1950s and 1960s—more of a continuation of what has been the trend line since the mid-1980s.
Are There Alternative Visions to Western Order?
Four years ago, when Global Trends 2030 was published, the answer was largely no.97 Increasingly, the facts on the ground would suggest otherwise. They do not add up to a cohesive plan to substitute wholesale all Western institutions and practices. However, they clearly indicate that there are some no-go areas, particularly those connected to regime change, democracy promotion, state control over NGOs, and maintaining sovereignty. Russia and China, in particular, see themselves as great powers and, as such, believe they have special rights to dominance in their regions. However, as other powers like India develop, it is likely that they will see themselves as regional powers with inherent prerogatives. It is worth recalling the United States’ expansive Manifest Destiny and nineteenth-century Monroe Doctrine, claiming special rights to determine the future of the Western Hemisphere.
The Mercator Institute for China Studies (MERICS) has been closely following Beijing’s efforts to build a network of parallel structures to existing international organizations. It has concluded that China “is not seeking to demolish or exit from current international organizations…It is constructing supplementary— in part complementary, in part competitive—channels for shaping the international order beyond Western claims to leadership.”98
As the accompanying chart indicates, China’s shadow network of alternative international structures encompasses everything from financial and economic partnerships (the Silk Road Economic Belt and the Asian Infrastructure Investment Bank) to full-blown political groupings like the Shanghai Cooperation Organization, Conference on Interaction and Confidence Building Measures in Asia (CICA), and the BRICS association of Brazil, Russia, India, China, and South Africa.99 
Moreover, there is increasing cooperation among many of the emerging powers—beyond just authoritarians—to not just limit what they see as Western meddling in domestic affairs, but to go on the attack globally. According to a recent academic study, the “Big Five” authoritarian states of China, Russia, Iran, Saudi Arabia, and Venezuela “have taken more coordinated and decisive action to contain democracy on the global level.” They have sought to “alter the democracy and human-rights mechanisms of key rulesbased institutions, including the Organization of American States, the Council of Europe, the Organization for Security and Cooperation in Europe, and international bodies concerned with the governance of the Internet.”100
How durable are these preferences for nondemocracy and state control? By 2035, if not sooner (in the case of Venezuela), some of the now-authoritarian states could be liberalized, and the perceived threat posed by Western civil-society NGOs may ease. However, China and Russia are more likely than not to want to dominate their regions. Nationalism and democracy have been shown to be highly compatible. It is not clear that an even more powerful China or India would defer to Western leadership of the global order, even if both sides’ values in other areas begin to converge.
What Kind of Post-Western World? Clearly, there is a need to plan for a world that will not have the West as its big economic powerhouse—a prospect hard for Western elites and publics to conceive of, despite a decade or more of publicity about the “rise of the rest.” According to a recent survey, Europeans and Americans are more comfortable with each other than they are with anybody else. Although a majority of Europeans said, in the most recent German Marshall Fund transatlantic-trends polling, that they would like to see their country take an approach more independent from the United States, both Americans and Europeans still prefer each other over more Russian or Chinese leadership in the world.
The Obama administration—considered among the most multilateralist of recent administrations— campaigned hard in 2015 to convince Europeans not to join China’s proposed Asian Infrastructure and Investment Bank (AIIB). It was as if the United States was against any governance structure not “made in the USA,” even when those running the AIIB have made clear their intentions of operating with the World Bank and the Asian Development Bank.
More and more, the talk among Western elites is about locking in as much as possible the status quo, which favors the West, so that it will be harder for the newcomers to overcome. The TPP was sold as a way to set the rules before China gains much more power. A former Obama administration official advised that now might be the best time to undertake UN Security Council reform, before China and other uncooperative powers become more powerful. “A new US administration may be able to advance a proposal to address the Security Council’s anachronistic makeup while perpetuating a council that Washington can work with.”101
For Westerners, the challenge will be to plan for a future that will not be solely run by them, but which they can live with. Handovers have been historically difficult and fraught—more often than not, decided by bloody contests. One could envisage different scenarios, some already described in the earlier chapter on conflict, of military contests between the United States and China, or the United States and China with Russia, or the United States with NATO against Russia. Without delivering a knockout blow by one side or the other, these contests would most likely pit West against East, creating something akin to a new Cold War. Even if there were a knockout blow by the United States against China, it is hard to imagine a defeated China deferring permanently to the West. Its population has been imbued with such a narrative about the injustices by the West against China that any defeat or setback would be confirmation that the United States and West are dead set against a rising China.
Perhaps the most harmful effect of such a contest would be to convince both sides that neither is trustworthy. For the non-West, it would confirm the suspicion that the West does not want to relinquish its leadership position. For the West, it would make it harder to ever reach out and help establish a truly global system. 
Need for a Second-Generation US and Western Leadership Model 
War is not, and should not be, inevitable as the West struggles with the growing clout of China and other developing states on the world stage. Unlike during other transitions, the tools exist for ensuring more peaceful outcomes. They will require Western acquiescence to greater roles for the developing world to set and implement new rules of the road for the international order. A key feature of the post-1945 US design for the world order is its multilateralist structures. Many of these operate below most people’s radar. This plumbing of the international system has enabled the daily functioning of globalization. To keep it viable, China, as well as other developing countries, must be accorded more representation. There are too many long-term risks involved, for example, in China having only the equivalent of France’s voting rights in the IMF, when it is the first or second economic power in the world. This is how resentments are nurtured—all the more dangerous in China’s case because of its underlying “century of humiliation” mental complex.
As emerging technologies come online, the lack of a truly global institutional framework could be particularly dangerous. Assuring the future security of the Internet is particularly important in this regard, because all the new emerging technologies—bio, 3D printing, robotics, big data—take for granted a secure, global Internet. Everyone loses if cyber crime and cyber terrorism undermine the Internet. In the worstcase scenarios, in which cyber crime proliferates or strong national borders fragment the Internet, an Atlantic Council study, as mentioned, found that the economic costs could be as much as $90 trillion out to 2030, in addition to the risk of open conflict.102
Besides bringing the emerging powers into leadership roles in the panoply of multilateral institutions, the United States will need to temper its often “exemptionalist” stance to ensure the survival of the multilateralist order. According to the Council on Foreign Relations’ Patrick Stewart, a prominent scholar of global governance, one of the persistent paradoxes of the post-1945 decades has been that the “United States is at once the world’s most vocal champion of a rules-based international order and the power most insistent on opting out of the constraints that it hopes to see binding on others.”103 No country has the networks and connections that the United States does, but the system is now polycentric, rather than unipolar, and others resent the “exceptional” privileges that the United States claims. The Global Trends works have talked about the need for a new model of US global leadership. The United States needs to be guiding the international system as a “first among equals,” and willing to play by its own rules. Paradoxically, there is likely to be no vibrant global-governance system without US and Western leadership, but too much domineering behavior could doom it.
Even if the United States adapted its global role, this is not to say that the tensions and differences with many emerging powers would all disappear, or that the governance system would function seamlessly. In addition to the growing number of new state actors, the increasing importance of nonstate actors adds a new complexity to the functioning of global institutions. Moreover, there are clear-cut differences between the West and emerging powers on values-based issues, such as democracy promotion and the responsibility to protect. Many developing-country publics still resent Western colonialism and equate any intrusion with past historical wrong. They point to the 2011 humanitarian intervention in Libya, for example, as cover for the Western goal of regime change. Hence, the UN Security Council failure to stop the fighting in Syria, with more than two hundred thousand killed and 7.6 million displaced. Russia and China want to make a stand against the United States and the West getting their way and ousting the Assad regime. On the other hand, the lack of a solution smacks more of anarchy than global governance. Certainly, it shows one of the gaps that remains, and likely will remain, limiting global governance because of differences in values. 
The speed with which new technologies are coming online and becoming an important political, military, and economic tool—for both good and bad—carries big risks for global governance. Stewart Patrick lists four potential new technologies that “cry out for regulation”: geoengineering, drones, synthetic biology, and nanotechnology. Without some setting of rules for their operation, there is the risk of major disruptions, if not catastrophes, stemming from their abuse. The recent advances in synthetic biology lower the bar to abuse by amateurs and terrorists alike, forever affecting human DNA. Geoengineering involves planetary-scale interventions that could interfere with complex climatic systems. 
However cumbersome, politically unpopular, and ineffective at times, there is little alternative to increased global cooperation if one does not want to see higher risks of conflict and economic degradation. Without some sort of bolstered global governance, the West would end up with less sovereignty in a “dog-eat-dog” world, in which it was increasingly in the minority. But can the United States and the West rise to the challenge of investing in a global-governance system that will not always favor their interests on every issue? Historically, the United States could be especially generous because it was on top of the world in about everything after the Second World War. Europeans came to truly believe in pooling sovereignty and joint governance after centuries of internecine conflict. The tough economic times at home have seen US and European publics become distrustful of overarching multilateral institutions, believing the will of the United States or individual European countries will not be served. It is oftentimes easier for political leaders to fall in with the public mood rather than display leadership that might appear to work against it.
Disease---Impact---Pandemics
Inevitable pandemics risk extinction---but early, rapid response contains the impact.
Yassif et al. 23, [Jamie Yassif (PhD, is Vice President, Nuclear Threat Initiative, Washington, DC.), “Guarding Against Catastrophic Biological Risks: Preventing State Biological Weapon Development and Use by Shaping Intentions,” Health Secur, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10357110/, 2023] //DH
The devastating impact of COVID-19 has highlighted global vulnerabilities to high-consequence biological events. The international community was woefully unprepared for a pandemic that has led to millions of deaths and trillions of dollars in economic losses, and has upended daily life. However, notwithstanding the severe damage caused by COVID-19, it should be viewed as a warning shot.1 It will not be the last pandemic humanity faces, and the next high-consequence biological event could be as destructive or substantially worse.
We define global catastrophic biological risks (GCBRs) as biological events of tremendous scale that could cause severe damage to human civilization, potentially jeopardizing its long-term survival.2 The Johns Hopkins Center for Health Security has also developed a working definition of GCBRs,3 and this term is part of a broader discussion about global catastrophic risks that could arise from a variety of sources, including nuclear war, anthropogenic climate change, and advanced artificial intelligence that has not been sufficiently safeguarded.4,5 GCBRs could be caused by a naturally emerging infectious disease outbreak, an accidental release of a pathogen, or a deliberate attack. Naturally emerging infectious disease outbreaks that can grow into pandemics are likely to increase in frequency due to urbanization, globalization, and environmental degradation, and the world faces an increasing risk of high-consequence biological events resulting from accidental or deliberate misuse of the tools of modern bioscience and biotechnology.6-8 Not all outbreaks or global pandemics will grow to the scale of a GCBR as we define it in this article and as others have defined global catastrophic risks more broadly, because the threshold for this type of event is extremely high.
Although COVID-19 does not rise to the level of a GCBR-scale event, it has demonstrated that a biological event can have a devastating global impact, and it should serve as a warning to global leaders that the world needs much more robust protections against high-consequence biological events that could emerge in the future and be substantially worse.
In our view, human-caused biological events involving the accidental or deliberate misuse of an engineered pathogen are more likely to lead to a GCBR-scale event than a naturally emerging pandemic.9 Scientists have the capacity to deliberately or inadvertently engineer pathogens that are more virulent and transmissible than what nature creates by chance, and the upper limit of damage that could be caused by a human-engineered biological event is unknown.10-12 Prevention, early detection, and rapid response are all crucial for guarding against GCBR-scale events. However, in this article, we focus on effective strategies for preventing biological events that could become GCBRs, specifically by disincentivizing development and use of biological weapons by states and other powerful actors.
Disease---U---AT: Healthcare Fine Now
Healthcare’s killed---costs are too high.
Oliinyk 24, [Petro Oliinyk (Danylo Halytsky Lviv National Medical University), Bohdan Hromovyk (Danylo Halytsky Lviv National Medical University), Taras Gutor (Danylo Halytsky Lviv National Medical University), Roman Lysiuk (Danylo Halytsky Lviv National Medical University), Serhii Oliinyk (Nobel – Ukraine Pharmaceutical Company), Anna Rybachuk (St. Nicholas Hospital), Ostap Pankevych (Danylo Halytsky Lviv National Medical University), Natalia Zaremba (Danylo Halytsky Lviv National Medical University), “Possible solution for the global problem of the high cost of Medicines,” Medical Sciences, https://doi.org/10.25040/ntsh, accessed 7-4-2024, 6/19/24] Mr.Mr.
Therefore, it is necessary to begin a rethinking and strategic transition to the structure of global healthcare, considering that the expansion of healthcare coverage is slowing down around the world, as public spending does not meet the demands of society [22, 23]. Out-of-pocket healthcare costs have been found to cause financial hardship for more than 930 million people and push nearly 90 million into extreme poverty each year, with the worsening of impoverishment rate. If current trends continue, WHO predicts that by 2030, up to 5 billion people will be unable to access or afford healthcare [23, 24]. A human rights-based global approach to health governance would enable lowand middle-income countries to have equitable access to essential resources such as medicines and personal protective equipment regardless of ability to pay, while at the same time obliging high-income countries, the private sector and major donors to contribute a greater share in the financing of health care systems [25, 26].
Econ
Econ---2AC
Best predictions say growth will rapidly slow in the next three decades---innovation is the key internal link to total factor productivity, which historically predicts GDP.
---Also says patents are key to increasing innovation. 
Millsap 24, [Adam Millsap (Master’s and PhD in economics from Clemson University and a BS in economics and a BA in comparative religion from Miami University in Ohio, Senior Fellow in economics at Stand Together Trust, has taught courses in economics at Johns Hopkins University, Florida State University, Clemson University, and George Mason University), "How Innovation Boosts Growth And Why We Need More Of It," Forbes, https://www.forbes.com/sites/adammillsap/2024/04/06/how-innovation-boosts-growth-and-why-we-need-more-of-it/, accessed 6-27-2024, 4/6/24] Mr.Mr.
Last week, the Bureau of Economic Analysis (BEA) released 2023 fourth quarter GDP growth data for the states. Annualized growth rates varied from a high of 6.7% in Nevada to 0.2% in Nebraska. Idaho, Utah, South Carolina, and Texas also grew by 5% or more (see map below). With better economic policies more states would grow faster.
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Map showing state GDP growth rates.
Economic growth is good. More growth means more job opportunities, healthier lives, and safer communities. Americans are blessed to live in one of the richest and most innovative countries on the planet. Unfortunately, too many people take growth for granted. This is reflected in our economic policies that stifle innovation today and consequently reduce growth in the future.
Economic growth is driven by three things: more workers, more capital (machines, factories, computers), or increasing the productivity of workers and capital. The latter driver is called total factor productivity (TFP). TFP consists of new technologies and processes that allow us to combine workers and capital in more productive ways, resulting in more output using the same inputs. Throughout history, increases in TFP have been the major cause of long-run growth, especially in wealthier countries such as the United States.
Over the last 33 years, since the end of the recession in the early 1990s, TFP growth has been disappointing. From 1991 to 2023, average annual TFP growth was only 0.81%. This is bad, but things are actually worse: From 1996 to 2005 annual TFP growth averaged a robust 1.91%, but outside those 10 years, the average was only 0.33%. As a result, GDP growth has also been weaker since 2005, and it is not expected to recover: The Congressional Budget Office predicts growth will slow even more over the next three decades.
We do not have to accept slower growth. Increasing TFP growth will boost GDP growth, and we know that innovation is the key to boosting TFP. In a recent study, Aakash Kalyani of the Federal Reserve Bank of St. Louis finds that more “creative patents”—patents that use original terminology and are thus more likely to represent new technologies—are associated with faster TFP growth.
American competitiveness sustains US hegemony.
Jones 21, Professor @ Kellogg School of Management and National Bureau of Economic Research (Benjamin, “Science and Innovation: The Under-Fueled Engine of Prosperity,” https://www.economicstrategygroup.org/wp-content/uploads/2021/11/8-Jones.pdf)//BB
Separately, policy uncertainties can be resolved with time, and explicit effort, through science itself. Much has been learned about how science and innovation operate, and where breakthroughs come from. Further advancing our understanding will depend on continued research effort, and the scientific toolkit is powerful here, from the expanding access to comprehensive data about scientists, inventors, entrepreneurs, and their funders, to the expanding set of empirical tools, which include experimental, network, and machine learning methods. Continuing research will sharpen our choices and promises to raise the social returns even further. 5. Conclusion Science and innovation investments are central to the national interest. These investments can create higher standards of living, longer and healthier lives, and an increasingly competitive workforce. They can support national resilience in the face of crises, like the global pandemic, and they can sustain national leadership in the world, including on economic, political, and security dimensions. Given these potential benefits, this chapter has considered whether the United States invests enough in science and innovation, and specifically whether greater public support is warranted. We have asked several related questions: What are the arguments for or against a public role in the science and innovation system? What is the evidence? How are we doing? What policy changes do we need? A primary case for public action sees new ideas – the fruits of science and innovation -- as “public goods” that the private sector will underprovide. Meanwhile, skeptical perspectives emphasize the regularity of failed R&D efforts, doubt the capacity for successful public investment, and question the role of science and domain experts in driving practical and important advances. After laying out these different perspectives and illuminating them with examples, the chapter turned to systematic evidence, including the very latest evidence. The conclusions from systematic evidence are clear. The social returns to R&D investments are enormous and greatly in excess of the private returns. Public investments in science appear closely aligned with public use, and domain experts are the primary drivers of breakthroughs in both science and marketplace innovation. In short, the U.S. science and innovation system as it stands delivers far more than its resource costs, and we underinvest in science and innovation to an enormous degree. For every $1 we invest, we conservatively receive $5 in benefit. Effectively, the public has at hand an extraordinary machine to benefit human progress and the national interest, yet we fail to use this machine anywhere close to its full capacity. To meet the national interest, policy can adapt in first-order, high-return ways. This chapter has emphasized three poles of action to reap the rewards: (1) scaling funding resources; (2) scaling the people pipeline into science and innovation careers; and (3) making diverse investments across the landscape of opportunities. These investments promise to raise our standard of living, accelerate progress against disease, increase the competitiveness of the American workforce, solve for national and global crises, and secure the nation’s leadership in the world. 
That deters revisionist aggression that goes nuclear.
Stephen Brooks and William Wohlforth 23. Brooks is a Professor of Government at Dartmouth College, a Guest Professor at Stockholm University, and has a PhD from Yale University. Wohlforth is Daniel Webster Professor at Dartmouth College, and has a PhD from Yale University. 4-18-2023. "The Myth of Multipolarity"; Foreign Affairs; https://www.foreignaffairs.com/united-states/china-multipolarity-myth; Accessed 7-20-2023
ROUGH TIMES FOR REVISIONISM
All this might seem cold comfort, given that even the limited revisionist quests of China and Russia could still spark a great-power war, with its frightening potential to go nuclear. But it is important to put the system’s stability in historical perspective. During the Cold War, each superpower feared that if all of Germany fell to the other, the global balance of power would shift decisively. (And with good reason: in 1970, West Germany’s economy was about one-quarter the size of the United States’ and two-thirds the size of the Soviet Union’s.) Because each superpower was so close to such an economically valuable object, and because the prize was literally split between them, the result was an intense security competition in which each based hundreds of thousands of troops in their half of Germany. The prospect of brinkmanship crises over Germany’s fate loomed in the background and occasionally came to the foreground, as in the 1961 crisis over the status of Berlin.
Or compare the present situation to the multipolar 1930s, when, in less than a decade, Germany went from being a disarmed, constrained power to nearly conquering all of Eurasia. But Germany was able to do so thanks to two advantages that do not exist today. First, a great power could build up substantial military projection power in only a few years back then, since the weapons systems of the day were relatively uncomplicated. Second, Germany had a geographically and economically viable option to augment its power by conquering neighboring countries. In 1939, the Nazis first added the economic resources of Czechoslovakia (around ten percent the size of Germany’s) and then Poland (17 percent). They used these victories as a springboard for more conquests in 1940, including Belgium (11 percent), the Netherlands (ten percent), and France (51 percent). China doesn’t have anything like the same opportunity. For one thing, Taiwan’s GDP is less than five percent of China’s. For another, the island is separated from the mainland by a formidable expanse of water. As the MIT research scientist Owen Cote has underscored, because China lacks command of the sea surface, it simply “cannot safeguard a properly sized, seaborne invasion force and the follow-on shipping necessary to support it during multiple transits across the 100-plus mile-wide Taiwan Straits.” Consider that the English Channel was a fifth of the width but still enough of a barrier to stop the Nazis from conquering the United Kingdom.
Japan and South Korea are the only other large economic prizes nearby, but Beijing is in no position to take a run at them militarily, either. And because Japan, South Korea, and Taiwan have economies that are knowledge-based and highly integrated with the global economy, their wealth cannot be effectively extracted through conquest. The Nazis could, for example, commandeer the Czech arms manufacturer Skoda Works to enhance the German war machine, but China could not so easily exploit the Taiwan Semiconductor Manufacturing Company. Its operation depends on employees with specialized knowledge who could flee in the event of an invasion and on a pipeline of inputs from around the globe that war would cut off.
If America came home from Europe or Asia, a more dangerous, unstable world would emerge.
Today’s revisionists face another obstacle: while they are confined to regional balancing, the United States can hit back globally. For instance, the United States is not meeting Russia directly on the battlefield but is instead using its global position to punish the country through a set of devastating economic sanctions and a massive flow of conventional weaponry, intelligence, and other forms of military assistance to Kyiv. The United States could likewise “go global” if China tried to take Taiwan, imposing a comprehensive naval blockade far from China’s shores to curtail its access to the global economy. Such a blockade would ravage the country’s economy (which relies greatly on technological imports and largely plays an assembly role in global production chains) while harming the U.S. economy far less.
Because the United States has so much influence in the global economy, it can use economic levers to punish other countries without worrying much about what they might do in response. If China tried to conquer Taiwan, and the United States imposed a distant blockade on China, Beijing would certainly try to retaliate economically. But the strongest economic arrow in its quiver wouldn’t do much damage. China could, as many have feared, sell some or all of its massive holdings of U.S. Treasury securities in an attempt to raise borrowing costs in the United States. Yet the U.S. Federal Reserve could just purchase all the securities. As the economist Brad Setser has put it, “The U.S. ultimately holds the high cards here: the Fed is the one actor in the world that can buy more than China can ever sell.”
Today’s international norms also hinder revisionists. That is no accident, since many of these standards of behavior were created by the United States and its allies after World War II. For example, Washington promulgated the proscription against the use of force to alter international boundaries not only to prevent major conflicts but also to lock in place the postwar status quo from which it benefited. Russia has experienced such strong pushback for invading Ukraine in part because it has so blatantly violated this norm. In norms as in other areas, the global landscape is favorable terrain for the United States and rough for revisionists. 
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Best predictions say growth will rapidly slow in the next three decades---innovation is the key internal link to total factor productivity, which historically predicts GDP.
---Also says patents are key to increasing innovation. 
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Last week, the Bureau of Economic Analysis (BEA) released 2023 fourth quarter GDP growth data for the states. Annualized growth rates varied from a high of 6.7% in Nevada to 0.2% in Nebraska. Idaho, Utah, South Carolina, and Texas also grew by 5% or more (see map below). With better economic policies more states would grow faster.
[image: Map showing state GDP growth rates.]
Map showing state GDP growth rates.
Economic growth is good. More growth means more job opportunities, healthier lives, and safer communities. Americans are blessed to live in one of the richest and most innovative countries on the planet. Unfortunately, too many people take growth for granted. This is reflected in our economic policies that stifle innovation today and consequently reduce growth in the future.
Economic growth is driven by three things: more workers, more capital (machines, factories, computers), or increasing the productivity of workers and capital. The latter driver is called total factor productivity (TFP). TFP consists of new technologies and processes that allow us to combine workers and capital in more productive ways, resulting in more output using the same inputs. Throughout history, increases in TFP have been the major cause of long-run growth, especially in wealthier countries such as the United States.
Over the last 33 years, since the end of the recession in the early 1990s, TFP growth has been disappointing. From 1991 to 2023, average annual TFP growth was only 0.81%. This is bad, but things are actually worse: From 1996 to 2005 annual TFP growth averaged a robust 1.91%, but outside those 10 years, the average was only 0.33%. As a result, GDP growth has also been weaker since 2005, and it is not expected to recover: The Congressional Budget Office predicts growth will slow even more over the next three decades.
We do not have to accept slower growth. Increasing TFP growth will boost GDP growth, and we know that innovation is the key to boosting TFP. In a recent study, Aakash Kalyani of the Federal Reserve Bank of St. Louis finds that more “creative patents”—patents that use original terminology and are thus more likely to represent new technologies—are associated with faster TFP growth.

Econ---IL/Impact/AT: Innovation Ks---2AC
Innovation economy solves a laundry list.
---Mostly AT: Innovation Bad Ks
McKinney 23, [Phil McKinney (CEO of CableLabs, CTO of Hewlett-Packard’s Personal Systems Group), “Understanding the Innovation Economy and Its Impact on Our World,” Killer Innovations, https://killerinnovations.com/understanding-the-innovation-economy-and-its-impact-on-our-world/, accessed 6-27-2024, 8/22/23] Mr.Mr.
Economic Growth and Prosperity
The innovation economy is indeed reshaping economic growth and prosperity on a global scale. The rise of tech giants like Apple and Google, unicorns like Uber and Airbnb, and thousands of startups worldwide display the economic potential fueled by innovation. By developing groundbreaking technologies and services, these companies generate jobs, increase productivity, and drive economic growth.
An innovative economy also democratizes wealth creation. In an innovation-based world, anyone with a transformative idea can launch a startup, disrupt an industry, and prosper. Think Silicon Valley, Shenzhen, or Bangalore, where countless entrepreneurs have turned their ideas into successful businesses.
Innovation is not merely the creation of the new, but the courage to step beyond the known into the realm of the unknown.
Moreover, the innovation economy is fueling digital transformation, making economies more accessible to everyone. For instance, financial technology, or FinTech, is making financial services accessible to those previously unbanked, stimulating economic activities in underserved areas.
On a broader scale, the innovation economy helps countries transition from a dependence on finite resources, such as oil, copper, and lithium, to infinite resources, like human creativity and information. This transition offers a path to global prosperity, as physical limits do not constrain the number of great ideas.
The benefits of the innovation economy, however, are not without challenges. Income inequality, job displacement because of automation, and privacy concerns are some issues that countries need to address. The innovation economy's full potential can only be realized when these challenges are effectively managed.
Redefining Economic Decision-Making
The innovation economy is significantly influencing economic decision-making processes. Data is the new oil in this era, serving as a valuable resource for making informed decisions. With the rise of technologies such as big data and AI, businesses, and governments have access to a wealth of data that can be harnessed for strategic decision-making. For instance, predictive analytics can provide insights into future market trends, enabling businesses to make proactive decisions and stay competitive.
Moreover, the speed of innovation is prompting companies to be more agile in their decision-making. The traditional long-term planning approach is being replaced with a more flexible approach that allows for quick adjustments in response to dynamic market conditions.
Simultaneously, governments are already leveraging innovation to make smarter policy decisions supporting economic growth. For example, they are using digital tools to analyze societal trends and citizens’ needs to inform policy-making.
Benefits of the Innovation Economy
The innovation economy extends its benefits across individuals, organizations, and society.
For individuals, it offers exciting career opportunities in emerging fields and promises a higher quality of life through technological advancements. Education, healthcare, and daily routines are transformed by the novelty of apps and innovative technologies, enriching individual experiences and opportunities.
Organizations stand to gain significantly too. The innovation economy encourages a culture of constant evolution, pushing enterprises to adapt, rethink their strategies, and stay competitive. It enables businesses to increase their operational efficiency through automation and data-driven decision-making, leading to higher productivity and profitability.
From a societal perspective, the innovation economy has the potential to drive economic growth and prosperity. It democratizes wealth creation, allows for efficient resource allocation, and fosters a more inclusive economy. The innovation economy can play a pivotal role in creating a more equitable society by catalyzing job creation and promoting sustainable growth.
Conclusion
The innovation economy holds immense potential for individuals, organizations, and society. Key to unlocking this potential is fostering a mindset that embraces collaboration, creativity, and continuous learning.
By understanding the innovation economy and its implications, we can create a more prosperous world for everyone driven by human creativity and innovative ideas.
The way forward is to embrace the intrinsic power of the innovation economy. The future is ripe with opportunity, and it belongs to those who are ready to shape it.
Answer to Case Turns
AT: K
Innovation can be counter-hegemomic
Robra et. al, 23 (Ben Robra, Alex Pazaitis, Chris Giotitsas, Mario Pansera, "From creative destruction to convivial innovation", Science Direct, https://www.sciencedirect.com/science/article/pii/S0166497223000718) // LP
But what if innovation can be underpinned by different values and purposes? In this context, we generally build on theoretical propositions developed by STS, including critical and social constructivist views on technology. However, following Walsh’s (2021) call for Marxist perspectives, we shall complement this with Gramscian concepts of hegemony and counter-hegemony. Through this lens it becomes possible to describe different modes of innovation underpinned by hegemonic and counter-hegemonic sets of societal values. We argue that current views on innovation are underlined by the hegemony’s common senses of valorisation logics explaining its depoliticisation and the general perception of innovation as apolitical. With the aforementioned lens we hope to speak to STS scholarship and more classic innovation scholars by using a Gramscian influenced perspective that makes it possible to unfold paradoxes around innovation which might otherwise be tough to observe (see Walsh, 2021).
As this special issue suggests, innovation management has traditionally focused on innovation generation, process management, and diffusion, with relatively little emphasis on sustainability and societal aspects. The argument in the above paragraphs opens up the idea that this ‘classic’ innovation management is not a natural or an a-historic construction. It can be viewed as a socially constructed ideology emerging from the imperative of valorisation and thus, not the only possible underpinning principle of innovation. Our main hypothesis is that if innovation is not underpinned by hegemonic pressures of valorisation, it can open the door to a variety of alternative social possibilities that have the potential to address social justice and environmental issues. In line with this special issues’ call for papers we interpret our task as researchers to normatively present alternative purposes for innovation. Following recent debates about post-growth and degrowth (Pansera and Fressoli, 2021), we argue that the fundamental purpose of innovation should not be to increase productivity to foster economic growth. Instead the purpose of innovation should shift towards the aim of use-value creation. By use-value creation we mean socially useful production that seeks to fulfil societal needs.1 Use-value should be understood in contrast to exchange-value (Marx, 1969 [1867]). According to Marx (1969 [1867]), use-value is subsumed under the pursuit for exchange-value generation in the capitalist mode of production. Exchange-value defines value by the potential financial gain that can be achieved through a goods exchange; meaning that under this definition value can only be generated through financial gain in market exchange. However, this does not mean that under a focus on use-value that no exchange is possible or no markets would exist. Very much to the contrary, exchange and markets still have an important role to play in a society focusing on use-value creation, that is goods and services can and should still be exchanged and traded to help fulfil societal needs. Hence, under the focus on use-value creation, exchange and the market do not become the end goal in value creation (as for exchange-value) but rather a means to an end, which is fulfilling societal needs.
We offer a tentative window to a counter-hegemonic vision of innovation through commons-based peer production (CBPP). Benkler (2007, 2002) first documented early forms of massive online collaboration as a(n) (re-)emerging mode of production that is radically different from conventional industrial production. The success of free and open-source software projects and Wikipedia brought CBPP into the spotlight. They demonstrated how the aggregated contributions of volunteers, pooling resources with no predefined structure and roles can yield better results than rigid hierarchies and market rationality (Bauwens et al., 2019). They also reified the relevance of the commons in economic discourse and life. Starting from the digital commons of knowledge, software, and design, and moving to the relational commons of the social web, CBPP eventually casts new light on the natural and social commons that capitalism takes for granted and exploits. A counter-hegemonic perception of innovation informed by CBPP can provide the grounds for innovation that (a) caters for the commons upon which it rests; and (b) creates the conditions for positive social and ecological impact. In this paper, we borrow from empirical perspectives of participatory research we conducted elsewhere to demonstrate this potential by presenting two illustrative cases of CBPP organisations.

AT: Environment
Innovation solves and enhances biodiversity. 
McAfee 19, *Andrew Paul McAfee, a principal research scientist at MIT, is cofounder and codirector of the MIT Initiative on the Digital Economy at the MIT Sloan School of Management; (2019, “More from Less: The Surprising Story of How We Learned to Prosper Using Fewer Resources and What Happens Next”, https://b-ok.cc/book/5327561/8acdbe)
The State of Nature
Let’s first consider our impact on our planet and start with one of humanity’s greatest harms: causing other species to go extinct.
In addition to the passenger pigeon, we humans have entirely wiped out hundreds of other animal species. Our appetite for destruction has led some observers to warn that we’re facing a sixth “mass extinction” event, comparable to five previous episodes over the past 450 million years when at least half of all species on Earth vanished.
In an essay for the online magazine Aeon , however, Stewart Brand explained how implausible this is: “If all [currently threatened species] went extinct in the next few centuries, and the rate of extinction that killed them kept right on for hundreds or thousands of years more, then we might be at the beginning of a human-caused Sixth Mass Extinction.” However, Brand points out that documented extinctions are relatively rare (with about 530 recorded within the past five hundred years) and appear to have slowed down in recent decades; for example, no marine creatures have been recorded as extinct in the past fifty years.
The good news is that we humans are pushing back against our own tendencies toward annihilation in four main ways. First (and closest to science fiction), research is taking place on how to bring back extinct animals by making use of the DNA that remains in their corpses. Brand is a prominent exponent of this “de-extinction” movement and is working with the geneticist George Church and others to adapt an elephant into a species more akin to a woolly mammoth. II Second, we’re fighting to preserve some of the most threatened species living on islands (where a disproportionate number of extinctions take place) by removing imported predators. To date, at least eight hundred islands have been protected in this way.
Third, we humans have created a great many new species around the world. We do this both deliberately by crossbreeding, as with the cattle-bison hybrid “beefalo,” and inadvertently. Many animals have tagged along with us on our journeys around the world and have both speciated (evolved into new species) and hybridized (interbred with local creatures). Some people believe that, over the Industrial Era, our activities have led to a net gain in biological variety in many parts of the world. As the ecologist Chris Thomas puts it, “It appears to be empirically true that, over the last couple of hundred years, those parts of the world that we know about as regions have increased numbers of species.”
Brand argues, though, that the biggest threat to animal species isn’t absolute extinction, but instead huge declines in population size due to overhunting and habitat loss. Here, recent news is mixed. Overhunting continues, especially of marine life. As Jesse Ausubel points out, “ Fish biomass in intensively exploited fisheries appears to be about one-tenth the level of the fish in those seas a few decades… ago.”
Ocean overfishing is a classic example of the “tragedy of the commons,” an unhappy phenomenon named in a 1968 Science article by the ecologist Garrett Hardin. Hardin defined a commons as a shared resource, such as a pasture or a body of water, that is available to many but owned by none. That open access sounds great but has a big problem: everyone has ample incentive to exploit the commons (by grazing cows on the pasture or taking fish from the water), but because no one owns it, no one has the incentive to protect or sustain it. So the strong tendency is for everyone to do the economically rational thing, which is to try to exploit it before it’s stripped bare. As they do this, they help strip it bare. III
We have many ways to deal with the tragedy of the commons. Elinor Ostrom, to date the only woman to win the Nobel Prize in economics, developed principles for managing commons successfully. One of the most fruitful for helping severely depleted species, and the fourth way that we’re helping our fellow creatures survive and thrive, is to simply declare by law that large areas of land or water—large commons—can’t be exploited. As we saw in chapter 6, this is in large part how the conservation movement succeeded in protecting bison, beaver, and other species around the turn of the twentieth century. As we move deeper into the twenty-first century, this approach is quickly spreading around the world. Parks and other protected areas made up only 4 percent of global land area in 1985, but by 2015, this figure had almost quadrupled, to 15.4 percent. At the end of 2017, 5.3 percent of the earth’s oceans were similarly protected.
Net reforestation now. 
McAfee 19, *Andrew Paul McAfee, a principal research scientist at MIT, is cofounder and codirector of the MIT Initiative on the Digital Economy at the MIT Sloan School of Management; (2019, “More from Less: The Surprising Story of How We Learned to Prosper Using Fewer Resources and What Happens Next”, https://b-ok.cc/book/5327561/8acdbe)
Green Acres
Declaring that a piece of land or water is a park isn’t the only way to help out its living things. We can also interact with them less, which seems to suit them just fine. For example, both the demilitarized zone between North and South Korea and the exclusion zone around the still-radioactive Chernobyl nuclear plant in Ukraine have seen animals thrive because humans are absent.
The most important way that we’re absenting ourselves from the land at present is by no longer farming it. As we saw in chapter 7, for example, the amount of land used for farming in the United States has declined since 1982 by a Washington State–sized amount. After we stop farming the land, it eventually reverts to forest. Throughout the developed world this process is now dominating any and all tree felling that is taking place, and overall reforestation has become the norm.
Most countries in the developing world, meanwhile, are still experiencing net deforestation as trees are cut down for plantations, farms, and pastureland. We often see this pattern: richer countries have turned the corner, lessening their overall planetary footprint and reversing previous environmental harms, while poorer ones have not yet.
This isn’t because poor people are indifferent to the environment. Instead, it’s because poorer countries tend to have weaker institutions and less responsive governments, as discussed in chapter 9. It’s also because people in poor countries generally have access to less advanced and dirtier technologies; they heat their homes and cook their meals with dung or wood instead of natural gas and light them with kerosene lamps instead of solar-powered LEDs. Finally, some countries have decided to accept higher levels of pollution, deforestation, and other harms in order to grow more quickly.
Even with continued deforestation in developing countries and other challenges, a critical milestone has been reached: across the planet as a whole we have, as an international research team concluded in 2015, experienced a “recent reversal in loss of global terrestrial biomass.” For the first time since the start of the Industrial Era, our planet is getting greener, not browner. Since 2003, large-scale reforestation in Russia and China, growth in African and Australian savannas, and slowing tropical deforestation have combined to increase the amount of carbon-storing vegetation on Earth. This increase is nowhere near enough to offset all the greenhouse gases we humans are putting into the atmosphere, but it’s still great news.
AT: e-waste

New AI innovations solve e-waste.
Rivero, 24, (NicoláS, "How the world of recycling is about to be transformed", Washington Post, https://www.washingtonpost.com/climate-solutions/2024/02/07/ai-recycling-sorting/)
That’s why Bollegraaf, the world’s biggest builder of recycling plants, and the AI start-up Greyparrot are rolling out artificial intelligence systems for sorting recycling. The companies plan to retrofit thousands of recycling facilities around the world with computers that can analyze and identify every item that passes through a waste plant, they said Wednesday.
“The destiny of a product is decided by this plant,” said Ambarish Mitra, who co-founded Greyparrot. “This is where the highest impact can be made — not in the bins, not in the household, not with consumer education — because this is where the decision is really made about what’s going to happen to that product.”
Putting a dent in recycling
Not much trash — and almost no plastic — actually gets recycled. About a third of U.S. garbage gets recycled or composted, according to the Environmental Protection Agency’s most recent estimate, which relies on 2018 data. For plastic, the figure is closer to 5 percent, according to a 2021 report from Greenpeace. The rest goes to landfills and incinerators.
Recycling rates are higher in Europe, where people are more willing to sort their own recycling into different bins for different categories. Americans have shown less enthusiasm for that, according to Barbara Reck, a senior research scientist at the Yale School of the Environment.
To make recycling easier, many U.S. cities don’t ask Americans to separate paper, glass, metal and the many forms of plastic. They just ask people to put anything recyclable into one bin — and let waste plants do the sorting for them. 
But waste plants don’t catch everything. Greyparrot has already installed over 100 of its AI trash spotters in about 50 sorting facilities around the world, and Mitra said as much as 30 percent of potentially recyclable material winds up getting lumped in with the trash that’s headed for the landfill. 
Failing to recycle means companies have to make more things from scratch, including a lot of plastic from fossil fuels. Also, more waste ends up in landfills and incinerators, which belch greenhouse gases into the atmosphere and pollute their surroundings.
Mitra said putting Greyparrot’s AI tools in thousands of waste plants around the world can raise the percentage of glass, plastic, metal and paper that makes it to recycling facilities. “If we can move the needle by even 5 to 10 percent, that would be a phenomenal outcome on a planetary basis for greenhouse gas emissions and environmental impact,” he said.
Cutting contamination would make recycled materials more valuable and raise the chances that companies would use them to make new products, according to Breck. “If the AI and the robots potentially helped to increase the quality of the recycling stream, that’s huge,” she said.
But she said the best way to raise U.S. recycling rates is to persuade more Americans to recycle. “What’s most important is volume,” said Breck, who helps lead the REMADE Institute, a research group backed by the Energy Department. “If somebody is not recycling at all and you can convince them to start, you get higher recycling rates.”


Robot and AI algorithms solve e-waste through high-tech identification and disassembling.
Taha Khan 24 (BA in Mechanical Engineering from HITEC University Taxila, 2/20/24, “From Trash to Treasure: How Robots are Salvaging E-Waste,” https://www.azorobotics.com/Article.aspx?ArticleID=674, dhiya)
Nearly every modern industry utilizes robots for fast, precise, accurate and safe working conditions. Advanced robots reduce the human effort and risks involved in industrial processes with many other benefits like nonstop, rapid pace working with minimal errors.
E-waste recycling also requires robots for better management of electronics and electric components. Advanced robots with visual sensors allow the identification, categorization, and separation of different types of e-waste. For instance, In a 2023 study addressing the challenge of e-waste recycling, researchers implemented a 6-axis robotic manipulator to create a semi-automated industrial robotic system with collaborative human-robot interaction. The system, employing OpenCV image capture, TCP connections, and Arduino integration, aims to detect, disassemble, and segregate components of commonly discarded e-waste for proper disposal and recycling.
The study emphasizes the hazardous nature of e-waste, containing valuable resources worth an estimated $57 billion in 2019. This robotic system offers a potential solution to manage the complexity and volume of e-waste, enhancing recovery rates and addressing environmental concerns. 
How a robot recycles our electronic waste – BBC News Technological Advances in Robotic E-Waste Recycling 
The technological advancements in robotics have impacted the e-waste recycling process. 
Artificial intelligence (AI) and machine learning algorithms have enabled robots to adapt and learn from different e-waste scenarios, improving their accuracy and efficiency over time. For instance, researchers in a 2024 study have proposed VEIDD (Visual recognition of parts, Evaluation of estimated recovery value, Intactness analysis, Difficulty assessment in processing, and support for final recovery Decisions), a multi-criteria decision support system (DSS) that combines AI visual recognition with a multi-fuzzy model for optimal End-of-Life (EoL) recovery routes.
The system demonstrated through pilot implementation and case studies, emphasizes the benefits of fully automated, reliable, and efficient EoL management. The introduced AI-driven system leverages visual recognition, evaluation, intactness analysis, and difficulty assessment to streamline material recovery processes. The study envisions VEIDD as a transformative tool in automated material recovery facilities, contributing to sustainable and efficient e-waste recycling.
Similarly, another study proposes a robotic e-waste fractionation strategy utilizing X-ray technology to analyze the internal structures of electronic devices without manual disassembly. By generating cutting lines based on X-ray data, a high-pressure waterjet cutter is used to autonomously separate components, enhancing recycling rates. The method achieves clean fractions, avoids inseparable material mixtures, and adheres to EU directives for critical component removal and demonstrates this process with a cordless screwdriver, illustrating its potential application to diverse e-waste.
Impact and Future of Robotic E-Waste Salvaging 
Robots in e-waste recycling have already significantly impacted the industry by improving efficiency and precision, leading to increased recovery rates of valuable materials from electronic devices. In terms of health and safety and environmental impact, robots have reduced manual labor, and toxic material handling, minimizing the risks to human health and the environment.
Similarly, robotics is expected to also make a great future impact by continued advancements in AI and machine learning, likely enhancing the capabilities of e-waste recycling systems. Innovations in robotic design and functionality will lead to more versatile and adaptable systems capable of handling the e-waste from advanced electronic devices. As the demand for electronic devices continues to grow, robotic systems can be implemented on a larger scale to meet the challenges posed by the increasing volume of e-waste, ensuring that robotic e-waste recycling remains a viable and sustainable solution in the long run.

Tech innovations solve e-waste.
Economist Impact, 23 "A circular approach to tackling e-waste", Economist Impact, https://impact.economist.com/sustainability/circular-economies/a-circular-approach-to-tackling-e-waste? 
Two key solutions to the e-waste problem have emerged: moving from a linear to a circular economy, and fostering digital sustainability, including creating more efficient IT.
The two solutions go hand in hand. In a circular economy, designers and manufacturers create products with the end of the products’ lives in mind. That means keeping products in use for as long as possible and then recycling the materials that go into them to minimise or even eliminate waste. Digital sustainability means adopting technology that has environmental, societal and financial benefits. Circularity is making this improved technology possible.
“Circularity is the next big frontier for digital sustainability. In today’s predominantly linear economy, the approach is take, make, waste. In a circular economy, the approach is reduce, reuse and recycle,” Ms Varma explains:
She says that to start shifting to a circular economy, business leaders can ask their IT teams a few simple questions:
Are we procuring devices that are durable and built to last?
Are these devices built using materials that are recyclable?
Are we able to minimise the downstream impact from recycling and reusing?
“Circularity drives the opportunity to think about how we provide for our children, our grandchildren and the next generation, as well as our own impact that humanity has on the rest of the ecosystem that we live in,” says Kevin Lo, circularity lead at HP, which has partnered with ChromeOS on recent initiatives.
Becoming part of the solution
Tech companies have stepped up to become part of the solution to the e-waste problem. For example, HP designs products to be durable and easily repaired so they can stay in use for as long as possible, while its service-based solutions reduce environmental impacts through extended life, device optimisation and product take-back. HP’s repair, reuse and recycling services also help to recover products, components and materials for the next generation of products [4].
Because of the large number of components comprising electronic devices, such initiatives require co-ordination between component makers, software developers and other tech companies. To make the circular economy work, HP’s Mr Lo explains, tech companies must invest in their partners.


AT: waste – general
AI innovation solves waste!
Chakraborty, 24, ("AI is revolutionising waste management", https://www.dailypioneer.com/2024/columnists/ai-is-revolutionising-waste-management.html)
AI is reshaping waste management practices, driving the transition towards a circular economy and propelling us towards a more sustainable future
Sustainable Development Goals (SDGs) have garnered increasing attention in recent years. Today, the pivotal role of technology, particularly artificial intelligence (AI), in achieving these goals is gaining prominence, sparking deeper discussions. As the world strides towards sustainable development, smart cities are embracing cyberinfrastructure to foster holistic economic growth, enhance the quality of life, and optimise resource management. However, the mounting challenge of waste management looms large over many urban areas due to the inefficiencies of traditional methods. Yet, smart cities are proactively harnessing innovative technologies like the Internet of Things (IoT), big data, and AI to revolutionise waste management, paving the way for a circular economy (CE). This transition demands a paradigm shift towards a more sustainable supply chain ecosystem.
Innovative applications of AI, from converting waste into valuable resources to reshaping societal perceptions of resource utilisation, are unravelling the complexities surrounding environmental issues. They underscore the potential of collaborative innovation and the boundless opportunities that arise from a unified global community. However, embarking on this transformative journey requires caution, for once initiated, there is no turning back. The revelations unearthed along this path could fundamentally alter our worldview.
At the core of every challenge lies an opportunity for innovation—a chance to redefine the boundaries of what’s achievable and ignite human creativity. Serving as a compass through uncharted territories where waste management, AI and the UN’s 17 Sustainable Development Goals converge, “Sustainable Solutions” charts a course towards a new planetary future. Central to this journey is the evolution of waste management, emphasising the imperative to minimise landfill-bound waste through the principles of a circular economy - reduce, reuse, and recycle. This necessitates innovative approaches from environmental service providers in recycling waste materials.
Predictive analytics, fueled by data and machine learning, holds immense potential in optimising waste management processes, reducing costs, and enhancing efficiency. As projected by the UN, the influx of people into smart cities by 2050 necessitates a radical shift in urban management strategies. With current approaches inadequate to address such growth amidst the backdrop of climate crises and strained urban infrastructure, the rise of smart cities becomes imperative. Efficient waste management emerges as a cornerstone of this transformation.
Innovation and investment serve as catalysts for economic prosperity worldwide, but realising their full potential requires conducive public policies. Establishing a supportive regulatory framework, simplifying bureaucratic processes, and safeguarding intellectual property rights are pivotal in fostering innovation-friendly environments. Additionally, investing in STEAM education, research infrastructure, and promoting collaboration between academia and industry accelerates innovation ecosystems.
Financial incentives such as tax credits and subsidies play a crucial role in driving innovation and investment in waste management AI tools. Public-private partnerships offer avenues for co-financing R&D projects, incubating startups, and deploying venture capital. Moreover, nurturing entrepreneurship through mentorship programmes and providing access to seed capital fosters a vibrant startup culture essential for sustainable economic growth. Infrastructure development, especially in transport and communication networks, is essential for facilitating innovation clusters and attracting investments.
Collaboration and clustering emerge as linchpins in fostering innovation and competitiveness. National policies that encourage the formation of innovation clusters drive knowledge sharing, resource pooling, and collaborative research, thereby creating specialised centres of excellence. However, integrating AI and robotics into waste management poses formidable challenges, including data diversity, accurate waste classification, and effective recycling methods.
Transitioning towards a circular economy necessitates radical shifts in waste management practices to combat the escalating environmental threats posed by mounting waste. While smart enabling technologies offer promising solutions, numerous obstacles hinder their widespread adoption. Waste management software integrated with AI and computer vision streamlines sorting processes, significantly improving waste separation accuracy. Geographical indications (GIs), often overlooked in favour of major inventions (MIs), play a pivotal role in promoting sustainable development. Examples include community energy production, organic food, and local waste management initiatives, which contribute significantly to sustainability.
Addressing the surging global waste generation requires comprehensive strategies leveraging AI and sustainable practices. As AI continues to evolve, ensuring its sustainability and environmental friendliness is paramount. While sustainable AI solutions hold promise in mitigating environmental challenges, careful consideration of potential unintended consequences is imperative.
In conclusion, the intersection of AI, waste management, and sustainable development offers a pathway towards a more resilient and prosperous future. Embracing innovation, fostering collaboration, and implementing conducive public policies are essential to realising this vision. By harnessing the transformative power of technology and sustainability, we can pave the way for a more equitable, prosperous, and environmentally sustainable world.

AT: pharma waste 

The pharma industry in on track to adopting more sustainable practices 
Holmström, 22, "Greening the pharmacy shelves: reducing the environmental impact of medicines manufacture", Pharmaceutical Journal, https://pharmaceutical-journal.com/article/feature/greening-the-pharmacy-shelves-reducing-the-environmental-impact-of-medicines-manufacture
Like corporate social responsibility, green chemistry is a field in which it is easy for big firms to make big declarations (and to employ a range of different metrics and measurements) without taking much action. Companies also tend to refer enquiries to the corporate website rather than answer questions directly. But changes are happening, some of which have become part of the mainstream.
Pharmaceutical companies have switched the manufacturing processes of several well-established medicines — including the diabetes drug sitagliptin, the malaria treatment artemisinin and the painkiller ibuprofen — to less environmentally damaging ones in recent years.
At the University of Nottingham, the GSK Carbon Neutral Laboratories for Sustainable Chemistry project officially opened its laboratory in February 2017, backed by a £12m fund from the pharmaceutical company. The building is estimated to use around a third of the power of a conventional chemistry laboratory and consume far less water.
The ACS Green Chemistry Institute Pharmaceutical Roundtable, which was set up in 2005, now has more than 20 members, including AstraZeneca, Pfizer, Johnson & Johnson, Merck and Eli Lilly. Its activities include maintaining a research programme and the production of guidelines and standards across a range of chemical processes, as well as hosting the annual Green Chemistry Challenge Awards, intended for ‘groundbreaking scientific solutions to real-world environmental problems’. The 2021 winners included Merck, for developing a more sustainable manufacturing process for the chronic cough medicine gefapixant citrate (see Box) and Bristol Myers Squibb, for a new class of sustainable reagents (substances used to cause a chemical reaction).
Merck was a winner in 2020 too; this time for a more sustainable, cost-effective and safer manufacturing process for the antiviral drug uprifosbuvir. Merck developed a catalyst that can be used to synthesise uprifosbuvir with very high purity in just two reaction steps and says the new process results in greater than 75% improvements in process mass intensity — a measure of process efficiency for biopharmaceutical production — energy use, water depletion and other metrics, compared with the first-generation synthesis pathway.
“The manufacturers of generic drugs are starting to work in [the green chemistry] space too,” Clark adds. “That’ll be interesting in the future. There’s an assumption that these firms are ‘cheap and cheerful’ but I think they are showing signs of being rather more responsible.”

Circular economy and innovation solve pharma waste
Brown, 20, "Pharma industry confronts growing problem of pharmaceutical waste", Nordic Life Science – the leading Nordic life science news service, https://nordiclifescience.org/pharma-industry-confronts-growing-problem-of-pharmaceutical-waste/ 
The circular economy is at the heart of Novo Nordisk’s approach to pharmaceutical waste. Novo Nordisk is a global healthcare company headquarted in Denmark, and a leader in diabetes care. The company’s new environmental strategy, Circular for Zero, sets a new direction for the organization as it transitions from a linear economy of “take-make-dispose” to a circular economy based on three principles: Design out waste and pollution, keep products and materials in use, and regenerate natural systems. The company’s ambition is to have zero environmental impact and to reach a point where it is producing zero landfill, water, energy and material waste. Today 77% of Novo Nordisk’s power comes from renewable sources and it expects to reach 100% by 2020.
For Novo Nordisk’s production of biological medicines, “yeast by far represents the largest amount of waste, and for this we have a very good setup,” says Dorethe Nielsen, Senior Director of Corporate Environmental Strategy at Novo Nordisk. “We convert the yeast into biogas so that all our waste from the fermentation process goes into our biogas plant and is converted into biogas. Anything left after being converted to biogas is used as fertilizer on farmland as there are a lot of nutrients left. Our process is a closed loop, you could say.”
In 2018, 94% of the total waste from Novo Nordisk’s manufacturing was recycled, used for biogas production or incinerated at plants where the energy is used for heat and power production. Just 1% ended up in landfill.
Novo Nordisk’s biogas plant is located near its insulin plant in Kalundborg, Denmark. It is one of many initiatives in the Kalundborg Industrial Symbiosis, a partnership between nine public and private companies in Kalundborg, where the residual product of one enterprise is used as a resource by another enterprise.
“We also focus on recycling,” Nielsen says. “We use a lot of ethanol in our production, so we make sure to reuse it many, many times. We have a regeneration plant for ethanol at our manufacturing facility. “
Applying innovation
Some pharmaceutical companies are looking at green chemistry solutions which use resources efficiently, eliminate use of inherently toxic ingredients and chemical combinations, eliminate waste and hazardous by-products, and minimize use of energy throughout a product’s entire life cycle.
Several companies have invested in a project under the EU’s Innovative Medicines Initiative to develop tools to screen environmental properties earlier in drug development. The increasing importance of biologic drugs, which break down more readily, will also help.
But given the complexity of the challenge, the constant stream of new drugs on the market and the growing demand for pharmaceuticals, it will be a long time before the problem of pharmaceuticals in the environment can be considered under control.
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U.S. innovation is increasing exponentially.
meh
Christian Weller 24 (Professor of Public Policy at the University of Massachusetts Boston, 2/1/24, “The U.S. Economy May Be Primed For An Innovation Boom,” https://www.forbes.com/sites/christianweller/2024/02/01/the-us-economy-may-be-primed-for-an-innovation-boom/, dhiya)
Faster productivity growth in the U.S. economy provides many benefits such as faster wage growth without adding to inflationary pressures. It also hinges on a few key factors such as public infrastructure investments and private business investments in updated facilities and new technologies. The U.S. economy has seen an acceleration in productivity growth – how output per hour has changed – over the past year. This is atypical for this stage in a business cycle. That is, productivity growth has unexpectedly accelerated. This acceleration could reflect recent trends in public and private investments as well as in employment. Given that these trends have continued, albeit in slightly different forms, there is a good chance that productivity growth will continue at a healthy pace.
Faster Productivity Growth At The Heart Of Rising Living Standards
Productivity growth is at the core of an improving economy. It basically measures whether people and businesses can achieve more and better outcomes with the same resources, for instance, in the same amount of time at work. In the current environment, this will mean a quicker transition to a green economy, for instance. Moreover, faster productivity growth provides the resources for faster wage growth without stirring more inflationary pressures. It also makes it easier for workers to support an ageing population. And, it results in faster economic growth and thus faster revenue growth and smaller government deficits than otherwise would be the case. In short, faster productivity growth lays the foundation for healthier and more stable economic outcomes.
Right now, it looks like the U.S. economy is on healthy trajectory toward stronger productivity growth. The Bureau of Labor Statistics reports that output per hour – the key measure of labor productivity – increased by 3.2% in the last three months of 2023. This is down from a remarkably strong annualized 4.9% in the third quarter of 2023 and a still strong 3.6% in the second quarter of last year. When compared to a year earlier, labor productivity grew at 2.7% from the fourth quarter of 2022 to the fourth quarter of 2023. Year-over-year productivity increases have now accelerated for five quarters in a row (see Figure below).
One possibility is that the current bump in productivity followed from greater usage of new information technology. This requires technological advances, which have happened relatively rapidly in recent years, as MIT researchers pointed out years ago. Examples are more widespread use of artificial intelligence (AI), greater cloud computing power and breakthroughs in biomedical research to name just some recent technological advances.
Further, the pandemic requirements of social distancing led to more widespread adoption of new technologies. This was apparent in some business investment trends. In 2021 and 2022, private businesses substantially increased their investments in computers and peripherals, other equipment, including medical equipment, software and research and development, among others. Those categories — information processing equipment and intellectual property products — accounted for 92.7% of the 4.4% increase in private business investment in 2021 and for 90.3% of the 3.81% increase in 2022.
Moreover, businesses have incentives to continue the implementation of new technologies in the face of strong wage growth. And, as Skanda Amarnath at Employ America points out, a quick return to full employment thanks to various supporting legislative measures meant that employers had a lot of experienced workers on hand to boost productivity.
Massive economic upheaval associated with the pandemic created substantial noise and obscured trends. But, this started to change in the second half of 2022. Quarterly productivity growth started to turn positive, culminating in quarterly (annualized) productivity gains of 4.9% in the third quarter of 2023. The positive trend continued at the end of 2023 and productivity is now above its pre-pandemic trend.
Public And Private Investments Laid The Groundwork For Faster Productivity Growth
Other investments in the past few years likely laid the ground for further productivity gains in the near future. Public infrastructure spending is one critical ingredient into faster economic and productivity growth. This form of government spending has grown especially fast since the fourth quarter of 2022. All levels of government – federal, state and local – increased their spending on structures such as buildings and roads, equipment such as computers and school buses and intellectual property such as budgeting software. State and local government investments in structures alone made up more than a quarter of overall government spending growth in the last three months of 2023. These substantial public investments can contribute to faster productivity and economic growth over the long term.
Though they have grown at relatively slow rates in recent quarters, private sector investments could still help to also bolster productivity growth. Private business investment spending has been led particularly by spending on manufacturing plants. Manufacturing has traditionally been a key source of productivity growth. The key investments made in this sector could thus further support strong productivity growth in the future.
Legislation Helped Speed Up Public and Private Investments
Public policy has aided many of these developments. The bipartisan Infrastructure Investment Jobs Act, for example, provides substantial amounts for a wide variety of projects. The Inflation Reduction Act set a clear marker for expanding green energy generation and adoption. The federal government’s long-term commitment to changing the energy mix of the U.S. economy helps to create certainty for the private sector and thus can lead to a boost in private investments as well. In the end, crucial investments happen because the private and public sector work together towards a more innovative future.

US tech lead is growing.

Sheng and Geng 24 (Andrew, Distinguished Fellow at the Asia Global Institute at the University of Hong Kong; and Xiao, Chairman of the Hong Kong Institution for International Finance, is a professor and Director of the Institute of Policy and Practice at the Shenzhen Finance Institute at The Chinese University of Hong Kong, Shenzhen, “China Needs a Better Innovation Ecosystem,” https://www.project-syndicate.org/commentary/china-innovation-ecosystem-great-power-competition-with-us-by-andrew-sheng-and-xiao-geng-2024-04, dhiya)
HONG KONG – The United States has long dominated much of the knowledge economy, not least owing to an innovation environment that has proved highly attractive to foreign talent. But China has been watching carefully, adapting crucial lessons from the US to the local context. And its efforts are bearing fruit. 
America’s lead is significant. In 2000-19, the US had far more Fortune Global 500 companies than any other country. In 2000, the US boasted 179, compared to 107 for Japan and just ten for China. Though China surpassed the US in 2020, the US companies have retained an absolute advantage in market capitalization, profitability, and technological innovation. 
American tech giants – such as Microsoft, Apple, and Nvidia – are especially dominant, having expanded faster internationally and outsourced their operations more broadly than their counterparts from China, the European Union, Japan, and India. Crucially, they have also attracted more of the world’s talent. 
In fact, the US is the top destination for global talent, accounting for nearly half of the highly skilled immigrants entering OECD countries. According to the QS World University Rankings, one-third of the world’s top 100 universities, and four of the top ten, are in the US. These elite universities attract talented non-US students, who are likely to remain after graduation to start their careers. 
As a result, the US is now home to one-third of the world’s high-skilled immigrant population. And this population is playing a leading role in shaping America’s business and innovation environment. For example, Indian CEOs oversee American companies – including leading firms like Adobe, Alphabet and its Google subsidiary, Microsoft, and IBM – that are collectively valued at $6 trillion. 
Chinese cities have been working hard to replicate this success. Shenzhen is a case in point. Within living memory, this southern Chinese city was a small fishing village, with few world-class universities nearby. But since 2000, the city has been transformed into a leading tech hub, thanks to its support for local universities and the establishment of satellite campuses by highly rated universities such as Peking University HSBC Business School, Tsinghua University, and the Chinese University of Hong Kong. 
Cities attract top talent by offering an appealing lifestyle, a supportive business environment, and strong supply-chain connectivity. Industrial parks – which are being embraced by many developing economies – can bolster this effort, though establishing them is no easy feat, as they require talent in tech, corporate management, and government services, as well as supporting services in areas like finance, law, and logistics. 
Financing is another crucial piece of the puzzle. A thriving innovation ecosystem cannot exist if high-tech firms cannot get the funding they need to grow. But for Chinese firms, it is becoming increasingly difficult to secure foreign investment. Since 2018, hundreds of Chinese companies – including Huawei and BYD – have confronted new sanctions or restrictions from the US and Europe. Many multinationals have decided to “decouple” from Chinese supply chains in order to comply with home-country regulations, despite the higher production costs this implies. 
Yet foreign capital is not essential. In Silicon Valley, innovative tech companies turn to private-equity (PE) and venture-capital (VC) funds to finance their growth. These US funds are constantly investing in the next generation of “unicorns” (private companies with a valuation above $1 billion), often using their gains from the last generation. The National Venture Capital Association reports that about 80% of US PE funds invest in companies in the growth and development stages. 
But in China (including Hong Kong), such funds tend to be smaller than their counterparts in the US: in 2021, the average PE fund size in the US approached $1 billion, compared to some $20 million in China. Moreover, Chinese PE/VC funds lack experience and specialist knowledge when it comes to frontier technologies. 
This implies a serious challenge for China. From a macro-policy perspective, PE/VC funds are critical catalysts of supply-chain upgrading through new technologies and management knowhow. So, as Chinese companies seek to adopt new technologies, increase productivity, expand, and develop overseas markets, much of their risk capital will be financed primarily by these funds, rather than conventional banks or public financial markets. 
But tech investments tend to have shorter-term horizons, and PE/VC funds rely on liquid stock markets to exit their positions. Transparent, resilient, and liquid capital markets are also needed to attract long-term institutional investors capable of taking on bigger risks in alternative or non-traditional financial instruments. Mobilizing insurance, pension, and social-security funds – which have the long-term savings and investment horizons to fund technological innovation (as well as infrastructure investments) – is essential. 
So far, China’s leaders have struggled to build the innovation ecosystem the country needs, including a liquid and transparent public and private funding mechanism. In the context of the Sino-American rivalry, this amounts to a massive disadvantage. To compete with the US, China needs to foster its own tech unicorns and build global platforms that match their American counterparts in speed, scale, and scope.
US R&D spending outpacing China’s
David Matthews 24 (International Editor at Science Business, 3/14/24, “US holds off China challenge in global R&D spending race,” https://sciencebusiness.net/news/international-news/us-holds-china-challenge-global-rd-spending-race, dhiya)
Closely watched science and technology indicators from Washington DC show the US is still the world’s biggest spender on research and development, confounding expectations that China would takeover the lead.
A faltering Chinese economy and plummeting birthrates have driven a conversation over whether the world has reached ‘peak China’, where Beijing’s economic and geopolitical ascendancy over the US no longer looks inevitable. Now, a similar debate is happening in the domain of R&D.
On 13 March the US’s National Science Board (NSB), which advises Congress and the president, released its biennial State of US Science & Engineering report, a gold-standard set of data on the shape of the world’s R&D effort.
It shows that the US still retains a healthy lead, spending $806 billion on R&D, both public and private, in 2021, the latest year the report calculates. China spent $668 billion.
While China has been catching the US over the last two decades, on the basis of these statistics, it no longer looks on a trajectory to overtake it.
“We’ve all been waiting to see when those two curves cross, and they haven’t crossed,” said Arati Prabhakar, director of the White House Office of Science and Technology Policy at an event launching the report.
Back in 2018, it looked inevitable that China would soon take the top spot. In that year, the NSB issued a warning that on current trends, it expected China to surpass the US in R&D investment by the end of the year.
But in recent years the US has seen a “huge surge” in corporate spending on R&D, particularly by IT and pharmaceutical companies, Prabhakar said.
“It came from businesses,” she said. “What you see in these numbers is the intensification of our innovation economy.”
The statistics bear this out: from 2018 to 2021, business R&D spending ballooned by more than a third, to over $600 billion. Meanwhile, federally funded R&D stayed roughly flat as a proportion of the economy, Prabhakar noted.
Private sector R&D is now so important in the US than it funds almost as great a proportion of basic research (36%) as the federal government (40%).
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U.S. investments in AI are skyrocketing---they don’t want to make the same mistake again.
John Thornhill 24 (The Innovation Editor at the Financial Times, 5/9/24, “The great American innovation engine is firing again,” https://www.ft.com/content/0d39e8f0-38ba-40aa-8ec8-d04e82afb690, dhiya)
However, the federal government’s ambitions extend beyond semiconductors. The Inflation Reduction Act, also passed in 2022, is stimulating a significant wave of investment in climate tech. And the Biden administration aims to bolster US strengths in the biotech and quantum sectors, too. It recognises that the US has previously failed to capitalise on its early technological lead in some critical areas — telecommunications infrastructure equipment and batteries, for example — and does not want to repeat that mistake. 
There is, of course, only so much that Washington can do. But the US private tech sector is independently enjoying a surge of new funding as investors bet big on the transformative power of artificial intelligence. US companies, led by Google, OpenAI, Nvidia, Microsoft and Anthropic, already dominate the field of generative AI. Goldman Sachs estimates that AI-related investment could rise to between 2.5 per cent and 4 per cent of GDP in the US, compared with 1.5 per cent to 2.5 per cent in other leading economies.
“This is a genuine breakthrough,” says Erik Brynjolffson, director of the digital economy lab at Stanford University.
Not only will generative AI sharpen the competitiveness of US companies, it will boost the overall economy, too. While the Congressional Budget Office is forecasting average annual productivity growth of 1.4 per cent over the next decade, Brynjolffson predicts it will be closer to 3 per cent, mostly thanks to AI. “It will roughly double the rate of productivity growth,” he tells me.
China won’t catch up to the U.S. in AI.
Rebecca Fannin 24 (Journalist, author, and media entrepreneur for CNBC, 3/31/24, “In tech rivalry with the US, China is behind on a key asset: Its own OpenAI,” https://www.cnbc.com/2024/03/31/in-ai-race-with-us-china-is-behind-on-a-key-weapon-its-own-openai.html, dhiya)
Nvidia’s rocket-ship ride in the stock market underscores the extent to which chip quality and availability will dictate the winners in the generative AI era. But there’s another aspect to measuring early leads in the space. In China, which is angling to produce its own chips or get more from Nvidia, no dominant gen AI contender to OpenAI has emerged yet among dozens of Chinese tech titans and startups.  
Late to the game, China is seeking to catch the lead of OpenAI in a wider U.S. AI market shaped by tech titans Microsoft, Alphabet’s Google and Amazon, and well-financed startups including Anthropic, which this week received a $2.7 billion infusion of cash from Amazon.
In the fast-moving field, the gap between the U.S. and its tech rival China is seen as wide. “The leading Chinese companies are benchmarking against ChatGPT, which indicates how far behind they are,” said Paul Triolo, senior vice president for China and technology policy lead at Dentons Global Advisors in Washington, D.C.
“Not too many companies can support their own large language model. It takes a lot of capital. Silicon Valley is definitely well ahead of the game,” said Jenny Xiao, a partner at AI VC firm Leonis Capital in San Francisco.
The U.S. remains the biggest investment market. Last year, funding of gen AI upstarts accounted for nearly half of $42.5 billion invested globally in artificial intelligence companies, according to CB Insights. In the U.S., VCs and corporate investors drove AI investment to $31 billion across 1,151 deals, led by large outlays in OpenAI, Anthropic and Inflection. This compares with $2 billion in 68 deals in China, which marked a large drop from 2022′s $5.5 billion in 377 deals. The fall-off is partly attributable to restrictions on of U.S. venture investment into China.
“China is at a big disadvantage in building the foundation models for Gen AI,” said Rui Ma, an AI investor and co-founder of investment syndicate and podcast TechBuzz China. 
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US innovation high---immigration
Stuart Anderson 23 (Executive director of the National Foundation for American Policy, 10/18/23, Immigration And Diverse Populace Made America An Innovation Superpower, https://www.forbes.com/sites/stuartanderson/2023/10/18/immigration-and-diverse-populace-made-america-an-innovation-superpower/, dhiya)
New research shows immigration and a diverse population propelled America’s rise as a superpower in innovation. The study examined surnames, counties and patents from the 1850s to the 1940s to reach its findings. The research, bolstered by other recent studies, shows increasing immigration likely enhances innovation, productivity growth and labor force growth—essential elements to raising economic growth and producing a higher standard of living in America.
Smith, Jones and Patel
Imagine two areas of the United States and predict which will produce the most innovations. In one county, nearly all the people are named Smith and Jones. They think alike and share the same lifetime experiences. In a second county, people have diverse backgrounds and experiences and have last names like Smith and Jones but also Patel, Nguyen, Jimenez, Adebayo and others. The research finds the more diverse county will produce the most innovations.
“The core idea is that many, if not most, innovations arise from the recombinations of existing ideas, approaches and techniques that come together through the connections among diverse minds,” according to a new study by Max Posch (University of Exeter), Jonathan Schulz (George Mason University) and Joseph Henrich (Harvard University).
“Leveraging quasi-random variation in counties’ surname compositions—stemming from the interplay between historical fluctuations in immigration and local factors that attract immigrants—we find that surname diversity increases both the quantity and quality of innovation,” according to the research. “The results support the view that social interactions between diverse minds are key drivers of innovation.”
Posch, Schulz and Henrich examined patents and surnames (from the full-count U.S. Census data) from 1850 to 1940. “To measure innovation, we rely on two patent indicators. First, we calculate the total number of patents per capita for each U.S. county for 5 or 10-year periods from the 1850s to the 1940s, based on the Comprehensive Universe of U.S. Patents (Berkes, 2018). Second, we use the breakthrough patent indicator created by Kelly et al. (2021) to capture highly important patents.”
A November 2021 study produced similar findings and concluded, “The large inflow of foreign migrants into the U.S. since 1965 may have contributed to an additional 8% growth in innovation and 5% growth in wages.”
“We show a causal impact of immigration on innovation and growth in U.S. counties. To identify the causal impact of immigration, we use 130 years of detailed data on migrations from foreign countries to U.S. counties,” write Konrad B. Burchardi (Stockholm University), Thomas Chaney (Sciences Po), Tarek Alexander Hassan (Boston University), Lisa Tarquinio (University of Western Ontario) and Stephen J. Terry (Boston University). “We show immigration has a positive causal impact on innovation, measured as patenting of local firms, and on economic growth, measured as real income growth for native workers.”
Recent research on billion-dollar startups shows the impact of immigrant entrepreneurs in the United States. “Immigrants have started more than half (319 of 582, or 55%) of America’s startup companies valued at $1 billion or more,” according to a National Foundation for American Policy (NFAP) analysis. (I authored the study.) Nearly two-thirds (64%) of U.S. billion-dollar companies (unicorns) were founded or cofounded by immigrants or the children of immigrants.
The more than 300 immigrant-founded U.S. companies are valued at $1.2 trillion, more than the value of all the companies listed on the main stock markets of many countries, including Argentina, Colombia, Peru, Russia, Mexico and others.
The study showed how immigrants often combine with U.S.-born individuals to produce innovation. The analysis found that 58% of immigrant-founded billion-dollar companies had solely an immigrant or multiple immigrant founders (i.e., no U.S.-born founders). However, the other 42% of billion-dollar startups with an immigrant founder had one or more U.S.-born founders.
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U---Patent Metrics Bad
Patents are not useful message of innovation
Mazzucato 14, PhD, Professor in the Economics of Innovation and Public Value at University College London (UCL), where she is Founding Director of the UCL Institute for Innovation & Public Purpose (Mariana, “The Entrepreneurial State,” Kindle Edition)

Myth 4: We Live in a Knowledge Economy – Just Look at all the Patents!
Similarly to the myth that ‘innovation is about R&D’, a misunderstanding exists in relation to the role of patents in innovation and economic growth. For example, when policymakers look at the number of patents in the pharmaceutical industry, they presume it is one of the most innovative sectors in the world. This rise in patents does not however reflect a rise in innovation, but a change in patent laws and a rise in the strategic reasons why patents are being used. In ICT there has been a shift in the use of patents from the development and protection of proprietary technologies, resulting from in-house R&D, to cross-licensing in open systems, with the purpose of buying in technology (and the related patents) produced elsewhere (Chesbrough 2003; Grindley and Teece 1997). This has caused the R&D budgets of large companies, such as IBM, to fall at the same time that their patent numbers rose (Lazonick 2009, 88–9). Not recognizing these dynamics cause a focus on the number of patents to be misguided.

Patents fail as an innovation metric---doesn’t take into account utility.
Oghenovo A. Obrimah 24 (Ph.D. in Business & Management with concentration in Finance from Fisk University, “Measuring Innovativeness: A ranking of the ordinal utility from consumption is more robust than either of ‘outcomes of commercialization’ or patent counts,” March 2024, https://doi.org/10.1016/j.eap.2023.12.024, dhiya)
Meh card
This study provides formal theoretical evidence that neither of ‘patent counts’ nor the ‘rates of innovation’ that are derived from patent counts are robust measures for the innovativeness of economic agents. The availability of a robust measure for the innovativeness of economic agents has pragmatic importance, because feasibly each of its time trend or cross-section possesses implications for the directionality of policy initiatives. The formal theory that is developed in this study establishes that ‘a ranking of the ordinal utility’ that consumers derive from products has parameterization as a general equilibrium measure for the innovativeness of economic agents. Importantly, the finding establishes that it is not the complexity of an innovation that is the measure of its innovativeness, but rather the extent to which, relative to some incumbent product, it induces an increase to the utility that consumers derive from efforts for the satisficing of some preference, equivalently from efforts for the satisficing of some ‘use’. The stated inference is consistent with the seminal insight in Lancaster (1966) that, ideally consumption and innovation equilibriums are intertwined, that is, are non-separable. A direct implication of study findings is the need, in each and every country, for socioeconomic activism whose objectives are, first, assessments of the extent to which new innovations truly are progressive, as opposed to merely notional; and second, assessments as to whether the notionality of new innovations is induced by economically significant deterioration to consumers’ purchasing power. For concreteness, if consumers dip, progressively into savings for the affordability of new innovations – because relative to the price level, incomes increase at a slower rate – there is arrival, eventually at non-affordability of new innovations that come with a higher price tag. If innovators then switch focus to profits, there exists the feasibility of reversions to the quality of innovation, yet for the purposes of commercialization, such reversions are branded as ’new innovations’. If, additionally innovators premise the choice of innovations to pursue solely on the NPVs that are anticipated to accrue to their immediate efforts, feasibly an economy is parameterized by notional, as opposed to truly transformative innovations. For illustration, consider that it took almost 20 to 30 years for the computer to be scaled down to the point at which it became truly affordable to households. If then 20 to 30 years prior, innovators focused solely on NPVs, which were unlikely to incorporate the pecuniary benefits of the emergence of each of desktops and laptops in those estimates – famously IBM attempted to sway its client firms away from desktops to centralized computing in the 1980’s, relented only in the face of imminent bankruptcy – effort, perhaps is reallocated to other innovations and society perhaps does not arrive at either of desktop or laptop computers.
Suppose two developed countries, one specializing in median technology industries (the ‘median technology’ country), the other specializing in high technology industries (the ‘high technology’ country). If the consumers in the median technology country derive larger increases to utility from new innovations vis-a-vis the consumers in the high technology country, agents in the median technology country are predicted to be ‘more innovative’. Such a scenario is possible if, for instance, agents in the high technology country are parameterized by sub-optimally low realizations for agents’ rate of time preference (see for example, Feldstein, 1964, Feldstein, 1970), that is, by impatience for improvements to high technology products. Concurring, Zhou et al. (2005) find that innovations can be responsive to either of ‘market forces’ – the demand for entirely new products – or ‘technological forces’, that is, the demand for more advanced versions of existing products. In stated respect, if median technology countries’ innovations tend to consist in the development of new median technology products, and high technology countries’ innovations tend to consist in improvements to incumbent high technology products, there is arrival at the feasibility, to wit, agents in the median technology countries are parameterized by larger increases to utility, as such are ‘more innovative’. Marengo et al. (2012) concur, find in the presence of patent protections, that increases to the technological complexity of products tend to be associated with decreases to the welfare of consumers. The rejection of Microsoft Vista by Microsoft’s corporate clients for a revert to Windows XP then onwards to Windows 7, which was less complex than Vista, but was deemed an improvement on XP by the self same corporate clients constitutes pragmatic evidence that increase to complexity does not, in of itself, have constitution as increase to the innovativeness of agents.
The welfare enhancing effects of new innovations are conditioned on whether, relative to incumbent products, they arrive as either of higher or lower priced products. If, typically new innovations arrive as higher priced products, improvements to economic welfare are non-pecuniary, consist solely in the non-pecuniary utility that is derived from a product that better satisfices some specific use. If, on the other hand, new innovations arrive as lower priced products, consumers derive increases to each of pecuniary and non-pecuniary utility from the use of the new products. As already is highlighted, whereas the latter scenario is not demanding of any policy response, feasibly there exist policy responses which improve the equilibrium that is induced by the former scenario. Whereas patent counts and all other tools for the appropriation of new innovations are non-robust to the detection of the former scenario, feasibly a ranking of ordinal utility is; the rationale is straightforward, namely in presence of the aggregability of pecuniary and non-pecuniary utility - a framework that now is available in Obrimah (2022) - the two dichotomous scenarios are separable. The foregoing demonstrates the relevance of a robustly formulated general equilibrium measure for the innovativeness of agents to each of the formulation of inferences and policy making within cross-sections of countries. Given efforts for the development of an implementational mathematical construct for the ordinal utility construct require a composition of the activities of innovation with the activities of consumption – a structure that resides outside of the scope of the current study – said parameterization is left to future work.
Patents are too “noisy” to be an accurate metric.
Smith and Funk 21 (Gary N., The Fletcher Jones Professor of Economics at Pomona College; and Jeffrey, Independent technology consultant who was previously an Associate, Full, or Assistant Professor at National University of Singapore, 3/19/21, “Why We Need to Stop Relying On Patents to Measure Innovation,” https://www.promarket.org/2021/03/19/patents-bad-measure-innovation-new-metric/, dhiya)
We are said to live in a time of remarkable innovation, with the computer/information revolution often compared to the Industrial Revolution in allowing people to produce more while working less. Economists, consultants, and other business gurus are striving mightily to quantify this revolution and to understand its sources and implications.
One popular metric is the number of new patents issued each year. For example, the pace of innovation might be gauged by the fact that there were 669,434 US patent applications and 390,499 new patents awarded in 2019, each triple the number in 1997. Lists of the most innovative companies, industries, and nations are often based on the number of patents, and patent analysis has now become a dominant method for studying innovation. The number of research papers in Google Scholar that contain the phrase “patent citation” rose from fewer than 10 in 1998 to more than 900 in 2014. Of the 20 papers published in the American Economic Review during the past decade on product, process, and service innovations, 9 used patent analyses. For Management Science, the leading management journal on innovation, it’s 11 of 15.
In addition to using patents to measure innovation, the citation of research papers in patent applications is used to gauge the effects of research on innovation. For example, a 2017 study published in Science, the world’s leading generalist science journal, looked at social science papers and concluded that “most patents (61 percent) link backward to a prior research article” and “most cited research articles (80 percent) link forward to a future patent.”
These efforts are commendable, but as discussed in one of the authors’ books, 9 Pitfalls of Data Science, the first pitfall is using bad data. It is far better to have a small amount of reliable and relevant data than a large amount of unreliable or irrelevant data. Patent data are a very “noisy” measure of innovation because most innovations are not patented and many patented inventions are not valuable. Matches are not patented, nor are three-point seat belts, computer mouses, and USB technology. Monoclonal antibodies are not patented, though they comprise six of the ten best-selling modern drugs. Since 1963, the journal Research and Development’s R&D 100 Awards have “identified and celebrated the top 100 revolutionary technologies of the past year.” A study by Roberto Fontana, Alessandro Nuvolari, Hiroshi Shimizu, and Andrea Vezzulli found that only 10 percent of the R&D 100 innovations were patented.
“PATENT DATA ARE A VERY “NOISY” MEASURE OF INNOVATION BECAUSE MOST INNOVATIONS ARE NOT PATENTED AND MANY PATENTED INVENTIONS ARE NOT VALUABLE.”
On the other hand, patents have been awarded for thousands of seemingly useless inventions like bird diapers, a beer keg hat, and an “animal toy” that can be made of wood or wood composites and looks very much like a stick that might be thrown for a dog to fetch. There are also prophetic patents that are granted for things that don’t exist and may never exist, like Amazon’s patents for a flying warehouse, underwater warehouse, delivery blimp, and underground delivery tunnels.
Nor are patents closely related to profitability—past, present, or future. Of the top ten corporate patent applicants, only three were in the top 100 for market capitalization in 2019: IBM (9), Samsung (19), and Toyota (27). Of the top 10 companies in market capitalization, only four were among the top 100 patent applicants: IBM (8), GE (31), Microsoft (45), and Google (65). Apple, Exxon Mobil, PetroChina, Walmart, and Nestle are not in the top 100 for patent applications even though they are in industries that apply for many patents.
Patent law offers patent recipients protection in return for disclosure, but not all innovators benefit from this trade-off. Tesla CEO Elon Musk has said that, “We have essentially no patents in SpaceX. Our primary long-term competition is in China. If we published patents, it would be farcical, because the Chinese would just use them as a recipe book.”
The key to a nation’s long-run economic growth is the effect of innovation on productivity; however, economists have long known that there is little correlation between productivity and patent activity. The figure shows the patent inflation that began in the US around 1990 as patents applications and awards soared while productivity languished. After increasing by nearly 3 percent a year between 1870 and 1970, US productivity growth slowed to 1.5 percent a year, then 1 percent, and is now about 0.5 percent. Even though patent activity paints a rosy picture of innovation, corporate revenue generated per dollar of corporate R&D spending has fallen by 65 percent since the 1970s.
To the extent that patent applications and infringement litigation are an expensive distraction for engineers, scientists, and managers, they might actually be a drag on productivity. The direct cost of a patent application is about $10,000; the total cost of the time spent by engineers, lawyers, and other personnel could easily push the total expense past $50,000. If so, the total cost of the 669,434 patent applications filed in 2019 was more than $30 billion, which is approximately half of the entire federal investment in nondefense R&D.
Some highly cited patents are extremely important and valuable, and some scientific papers are very influential, but the obsession with patent data suggests that such cases are everywhere, and are what drives an innovative economy, when in fact “home runs” like transistors are rare. Patent citation research is also self-serving in that it enables university professors to boast that they are writing papers that are cited in patents and it enables Science magazine and other journals to claim that they are the drivers of innovation and productivity growth.
The citation of research papers in patent applications is, in fact, a poor measure of knowledge flows. For instance, patent advisers and patent examiners often add papers to patent applications that the engineers and scientists who did the work may not have read, or even been aware of. The informal interactions between and among university and corporate scientists are often crucial for innovation, but difficult to document.
Patent databases may be a smoke screen that hides the true issues, problems, and dynamics of innovation behind the illusion that innovation is booming, and that patent activity measures the boom. More generally, the emphasis on patents and papers reflects a research obsession with large databases, sophisticated statistics, and elegant mathematics, which is the classic problem of looking for one’s lost keys under a streetlight. In this case, if the keys are the complex dynamics of science, innovation, and productivity, the streetlight is patent data, and what keeps researchers looking in the same wrong place is the academic incentive system, where publications are the sources of promotions, job security, social and intellectual status, and pay increases.


U---R&D Metrics Good
R&D funding is key to innovation.
Mark Kennedy 24 (Director of the Wilson Center’s Wahba Institute for Strategic Competition, 3/5/24, “America Must Awaken from Complacency to Win the Tech Race,” https://www.wilsoncenter.org/article/america-must-awaken-complacency-win-tech-race, dhiya)

Solutions
As we consider what it takes to preserve an innovative edge, I am reminded of a conversation I had as President of the University of Colorado with an institute director in Boulder who claimed national leadership in studying oceans. When I asked how it was that a university in the Rockies was good at studying oceans he replied, “It turns out that the first thing you need to study oceans in money, the second thing you need is graduate students.” I am sure the fact that the campus in Boulder leads in satellite research and development didn’t hurt either. Colorado is no closer to space than to oceans, yet success in research and development does not require proximity.
Research Funding
Let’s begin, then, by considering how the US is doing providing money for research, then consider tech talent. As it turns out, not so well on either.
Business. America’s biggest source of research funding is business, yet Congress recently allowed a tax incentive for spending on research and development to expire. Renewing the R&D tax incentive is urgent.
Federal. Concerned that China is approaching the US in total research spending...
...the Chips and Science Act authorized a significant increase in research support, but indications are that Congress will fail to appropriate the level of research funding authorized by the act. 
Fully funding the authorized research spending is essential for the US to retain its innovative edge.
Productivity. Studies have found that research is becoming less disruptive. The concern is that using committees to allocate funds and professors fixated on gaining tenure both lead to the pursuit of incremental advances rather than breakthrough work. Governments should treat the search for the best ways to fund science as though it were itself a scientific problem, experimenting with how and who it funds. The US should also aggressively pursue how AI can be transformational in accelerating scientific discoveries in all fields. 

K
Epistemology
Innovation produces net-negative utility. Prefer comprehensive and robust evidence. 
Coad et al. 20 [Alex Coad, Paul Nightingale, Jack Stilgoe, Antonio Vezzani;  Alex is a professor at Waseda Business School. Paul is a professor at the University of Sussex. Jack at the University of College London. Antonio is at the Roma University; 9-15-2020; "Editorial: the dark side of innovation"; Taylor &amp; Francis; https://www.tandfonline.com/doi/full/10.1080/13662716.2020.1818555; Accessed 6-27-2024; AKwon
For writers such as Steven Pinker (for example, in his book 'Enlightenment Now'), the human condition is steadily improving, and this improvement can be picked up across a range of indicators: fewer homicides, fewer infant deaths, longer life expectancies, improving human rights, increasing literacy, increasing average education, increases in mean (and also median) wealth, fewer people in extreme poverty (less than 1 USD/ day), etc. 
However, while not denying significant progress in some areas, particularly the reduction in violence, cherry-picking data to support a comforting Whiggish conclusion is unlikely to generate robust evidence. 
To show that the picture is more nuanced, it is worth compiling an alternative, complementary list of dimensions where public health and environmental wellbeing are deteriorating, and highlighting that many of these are probably due to innovation: for example, the appearance and rise of lung cancer (it was relatively unheard of, even among doctors, by 1900: Proctor 2012); the problematic increase of allergies such as asthma (which are somehow conspicuously absent in Amish communities, Holbreich et aL 2012); the rapid increase of anaphylactic shock (Lee et aL 2017); the prolonged decrease in human sperm counts (Levine et al. 2017); the positive relation between new cancer cases and per capita income (which cannot be explained by improved detection potential or longer lives: Luzzati, Parenti, and Rughi 2018); the rise of child-hood obesity (Ebbeling, Pawlak, and Ludwig 2002); the global burdens posed by air pollution (Akamoto 2003), the collapse of insect populations (Kwun 2019), pervasiveness of fluorinated chemicals in the environment (Lon 2019). plastic waste accumulating in the oceans (Camay 2016); the 'annihilation' of vertebrate populations in the contra of the current human-induced mass extinction event (CehaEns. Ehrhch, and Than 2017): the increasing share of Earth's surface made desolate and uninhabitable by human activity (e.g. Chernobyl. Fultushisna. polluted battlefields such as Verdun in France (Bausinger. holmium and Preuff 2007; Coupe: 20181, the Union Carbide disaster area in Bhopal with continuing groundwater contamination, perhaps also including landfill sites, nuclear waste disposal areas, former mining Mel, landmine fields); and so on. 
Rather than cherry picking data to support a preconceived view that innovation is either always good or always bad, we should seek to better understand the nature of innovation (in ceder it> better design innovation policy), and hence there is a need for a more nuanced discussion that rearticulates an old point Innovation hat a &meson as well as a rate of change (Nelson 1962). Innovation can have good and bad effects, and those positive and negative outcomes are typically unevenly distributed. Choices about innovation are therefore complex and often contested, and the selection environment that weeds Mal the 'bad' innovations is not something that can he taken for granted. Nor can it be assumed In a pluralistic society. let *lune world, that definitions of what cultists as good or bad are universally or even widely aimed, It would be concerning if people who occupy important positions in society overlook the fact that the divisions of good and bad are reared in the selection environment for innovation, and think that innovation produces good outcomes naturally. 
Genuine solutions die under the “innovation” frame
Hallonsten, 23 -- Associate professor of Sociology at Lund University, Senior lecturer at Organizational Studies, (Olof, "Empty Innovation, Causes and Consequences of Society's Obsession with Entrepreneurship and Growth", Lund University, https://library.oapen.org/handle/20.500.12657/63577) //LP 
The politicians, bureaucrats, businesspeople, and academics that take part in the perpetuation of society’s obsession with innovation, all have in common that they view innovation in very positive terms—arguably, too positive—and seem to believe in an almost magical capacity of innovation and entrepreneurship to create jobs, grow the economy, solve sustainability challenges, and make life better for everyone. This overconfdence has metamorphosed into “innovationism”, a belief system or ideology that is conceptually distinct from innovation in a real or technical sense (Valaskivì 2012: 133). Innovationism has no intrinsic capacity to improve anything. Quite the opposite: It entails a strong appeal to national or regional identity (Chap. 5), combined with a constantly invoked message of competitiveness. This means that on a very subtle level, it risks turning its overpositive message into a rhetoric of fear of falling behind in the highly competitive and globalized knowledge economy. Innovation is often presented as the only means for national (or regional) survival in a hostile world. It is not uncommon for this to be summarized with the catchy but rather intimidating phrase “innovate or die” (Hasu et al. 2012: 90). In this sense, innovationism is fundamentally dishonest, as it pretends to play on feelings of optimism but breeds a worry of being left behind (Vinsel and Russell 2020: 11). Such a rhetoric of fear, especially if indirectly deployed using grandiose slogans and a dazzling surface, is arguably counterproductive both on overall societal level, in the long run, and specifcally in relation to those young minds that are necessary to encourage and stimulate to innovate.
Other destructive consequences of innovationism, and of society’s obsession with entrepreneurship and growth, are of course more plain and concrete. Among the most obvious ones—already hinted in previous chapters—are wasteful spending. The huge and centrally planned programs of “the entrepreneurial state” (Chaps. 2 and 5), have been amply criticized on theoretical and empirical grounds. Especially questionable is the seeming lack of effciency with which the programs launched under the auspices of the entrepreneurial state ideology do actually support technological development and sustainability transitions (Harford 2011; Karlson et al. 2021; Wennberg and Sandström 2022; Larsson 2022). Similarly, the entrepreneurship industry (Chap. 4) seems to be a formidable source of free money for those capable of selling a product of service to these would-be-entrepreneurs. Veblenian entrepreneurship—amounting to the “conspicuous consumption” of such products or services to maintain a particular lifestyle (Hartmann et al. 2020)—becomes really problematic when taxpayers’ money or private capital are spent to support such lifestyles, under the pretext that it is spent to support the development of the economy (Brattström 2022: 148).
But the risk of goal displacement—ultimately connected to the Hayekian “knowledge problem” (Chap. 5) and the slim chances of centrally placed bureaucrats or other decision-makers to have the competence to bet on the right horses—is far more consequential. Not only does it add to the problem of wasteful spending. In the long run, goal displacement means in all likelihood that society is robbed of great ideas and great innovations, simply because government subsidies go to those skilled at applying for them, squeezing out the really promising projects, individuals, and ventures.
The entrepreneurship industry, and the “conspicuous consumption” of Veblenian entrepreneurship, suffers from essentially the same type misconception: that innovation and entrepreneurship is all about the heureka moments—it is not (see below)—and the spectacular achievements of charismatic individuals. It therefore ultimately rests on the widespread bundle of myths, around what entrepreneurship is and how it works, that Shane (2008) and others effectively shattered (Chap. 4), and that have also been shown to strongly contribute to entrepreneurial failure. The images and cultural beliefs produced by the entrepreneurship industry may not enable prospective entrepreneurs to make better decisions and take better action—quite the opposite, they may very well hinder prospective entrepreneurs from realistic self-evaluations of their real abilities to enterprise because they simply show a false image and a false ideal to strive for.

Epistemology---Innovation Theater
‘Innovation good’ is corporate propaganda played out in the innovation theater---their arguments are epistemologically flawed; overcorrect against your cognitive bias.
---Dr. Bricker: I think this is the epistemology style card you wanted 
Granados & Ayala 23, [Cristian Granados (Professor at the Graduate School of Business and at Egade Business School, Master's degree, Doctorate, and Post-Doctorate from the University of Barcelona and the University of Cambridge, Research fellow at HEC Montreal and did a research stay at Harvard Business School), and Yarid Ayala (Research Professor at Egade Business School, Editorial Board of the Journal of Happiness Studies), "Fake It ‘Till You Make It?: The Innovation Theater," Egade Ideas, https://egade.tec.mx/en/egade-ideas/research/fake-it-till-you-make-it-innovation-theater, accessed 6-30-2024, 10/31/23] Mr.Mr.
Innovation is a top priority for companies today: activities such as workshops, innovation programs, labs, or corporate accelerators are increasingly carried out as part of their innovation process. However, these innovation-related activities do not always result in making organizations more innovative.
Such was the case of Theranos, a health technology company founded in 2003 by 19-year-old Elizabeth Holmes. Theranos claimed the development of an innovative device to run blood tests more accurately. With this promise, the company raised more than US $700 million. These claims were later proven to be false. In September 2021, Elizabeth Holmes attended the criminal trial to defend against an indictment of fraud.
This case invokes the term ‘hype’ in reference to overinflated public interest toward a particular technology. This overinflation can be exacerbated by theatrical actions such as narratives, symbols, stories, awards, etc., to gain legitimacy. For example, Holmes was named one of Time’s magazine’s “Time 100 most influential people”, she partnered with influential figures such as Carlos Slim and created a fashionable lab where the ex-vice president Joe Biden was invited for a tour. This case reflects the importance of technological innovation in firms, and at the same time, the negative effects of hype to theatricalize only to gain legitimacy and not to innovate.
Sometimes, organizations pretend to be innovative. The phenomenon of using superficial and trendy activities that have no impact on the innovation process, resulting in futile attempts at innovation is known as ‘innovation theatre’. To investigate how and why innovation theater occurs, we conducted a study using an inductive approach and the theoretical lenses of symbolic actions. The paper “Is it substantive or just symbolic? Understanding innovation theater in organizations: The case of technology-based innovation” (Technovation, 2023), sheds light on the reasons behind the innovation theater.
Based on qualitative and secondary data, we found that organizations attempt to respond to pressure to innovate by only engaging in symbolic activities, which have no bearing on the innovation process but act as mechanisms of legitimation. For example, adopting innovation methods (e.g. contests, lean startup), accelerator programs, trendy technologies (e.g. machine learning, 3D printing), and spending millions advertising such activities with great fanfare may establish a reputation for being an innovative company. However, the extent to which such activities influence the innovation process to deliver deployable new products is unclear.
We found that this occurs as a result of the organization’s hard drivers (e.g. absence of strategy, resources, and capabilities) and soft drivers (e.g. lack of an innovative culture). Accordingly, we propose a model theorizing this phenomenon and a framework for classifying symbolic vs. substantive actions.
Symbolic actions and legitimacy
To acquire resources, technological new ventures need to be perceived as legitimate. One of the primary purposes of symbolic action is to acquire and maintain this legitimacy, especially in new ventures through narratives, stories, memberships, and identity claims. Studies have discovered that when companies attempt to implement new technologies, workers engage in symbolic actions to maintain their status quo and gain legitimacy.
K of innovation
Russell 21, PhD, Professor History @ SUNY PI (Andrew, The Innovation Fantasy, in “Public Purpose,” Kindle Edition)//BB

Breznitz's case studies convincingly illustrate that some successful innovation paths have little to do with charismatic CEOs or media-friendly “a-ha” moments. The heroes of his story are experts, working within international supply chains, introducing incremental innovations at stages of design and production that are more or less invisible to outsiders. There are traces of a Brandeisian worldview that conceives of local jurisdictions as laboratories, where officials in the public and private sectors play with “novel social and economic experiments without risk to the rest of the country.” Breznitz believes that if they understand the nuances of their local innovation ecosystem, and invest accordingly, they will be on their way to channeling the power of innovation to “foster inclusive prosperity.” This sounds good, as far as it goes. But before getting carried away with the how of regional innovation policy, it would be wise to ask why—or whether—innovation-based growth should be at the top of regional policymaking agendas. Let me lay out one suggestion for how to be more inclusive with these types of initiatives, and two reasons we ought to question the value of putting all of our eggs in the “innovation” basket. First, I wish Breznitz had included the words “labor” and “unions” in his essay. One indication of Breznitz's alignment with mainstream U.S. political culture is the way his argument takes labor for granted and marginalizes organized labor. Just consider the appalling treatment of “essential workers” throughout the pandemic, those brave souls who held society together during the grimmest weeks and months of the last year and a half. They stocked groceries, delivered masks and sanitizer, and cared for the sick. And then, as some semblance of normal life returned in the summer of 2021, they feel as though they “went from heroes to zeroes quickly,” as the nurse Dominique Muldoon put it. There's no mystery here: many essential workers are in occupations that are typically perceived as low-status, and multiple studies have shown that a disproportionate percentage of essential workers are women and racial and ethnic minorities. Is it too much to ask for these workers and their families to be at the center of policies that seek to build inclusive prosperity? Sadly, it is not unusual for scholars or advocates who sing the praises of innovation to omit labor. This is one reason why Lee Vinsel and I sounded the alarm about “innovation-speak” in our recent book, The Innovation Delusion: How Our Obsession with the New Has Disrupted the Work That Matters Most. As we describe there, actual innovation is the profitable combination of new or existing knowledge, resources, and technology. In many cases innovation can be a good thing, from emissions-reducing electric cars to life-saving medicines and vaccines. By contrast, innovation-speak is a sales pitch, typically cast in the language of fear and in the dialect of business buzzwords and jargon. A lazy but all too common mistake is to use “innovation” as a proxy for narrow values—such as efficiency, convenience, or simply novelty for its own sake. But not all innovations bring positive societal changes with them: some obvious examples include fentanyl and facial recognition. Simply put, it is a delusion to believe that innovation itself can cure our problems, which are not just technical but also social and political. And it should be equally obvious that undirected, brute innovation can be—indeed, has been—a significant driver of inequality, especially when it is not accompanied by the rules and regulations needed to curb its destructive potential. Finally, it is worth reflecting on the instinct within U.S. political culture to look to growth to solve our societal problems. Growth is the totem of modern economics, as is the central assumption that Breznitz rehearses: namely, that innovation-based growth automatically promotes economic well-being and inclusive prosperity. Our society urgently needs to find a way to dismantle these assumptions—and to embrace a vision of socioeconomic life that looks beyond mere consumerism and the profit to be gained by constant disruption. I am encouraged by social movements that are leading the conversation around topics such as sustainable development, Strong Towns, the care economy, and the circular economy (which reduces waste and preserves natural resources through tactics like reuse and repair). Economists contend that economies should grow at 2 or 3 percent annually. Even if we accept this premise, we will always need to devote more attention and resources to maintaining the overwhelming majority—97 or 98 percent of our economy!—that supports daily life. In other words, we need to pay more attention to the maintenance and care of what we have, rather than getting carried away with escapist fantasies about innovation and growth.
--xt: Theater
Tech investment is a sham---resources are misguided into the innovation theater of unproductivity, which satisfies superficial expectations, but not innovative ones. That’s Granados.

Yes innovation theater:
1. SYMBOLIC HYBRID ACTIVITIES.
Granados & Ayala 23, [Cristian Granados (Professor at the Graduate School of Business and at Egade Business School, Master's degree, Doctorate, and Post-Doctorate from the University of Barcelona and the University of Cambridge, Research fellow at HEC Montreal and did a research stay at Harvard Business School), and Yarid Ayala (Research Professor at Egade Business School, Editorial Board of the Journal of Happiness Studies), "Fake It ‘Till You Make It?: The Innovation Theater," Egade Ideas, https://egade.tec.mx/en/egade-ideas/research/fake-it-till-you-make-it-innovation-theater, accessed 6-30-2024, 10/31/23] Mr.Mr.
Symbolic actions are highly visible, so they can be communicated easily internally or externally for legitimacy. We found two types of actions:
1. Symbolic hybrid activities such as:
Activities to make a show: Firms frequently organize innovation contests (e.g. bootcamps, hackathons, and innovative weeks), workshops, visits to leading technology companies, or events with great speakers, that are characterized by being colorful, and euphoric, to be visible for internal and external stakeholders. But nothing happens after that. The goal is to communicate these colorful events rather than use them as inputs to develop technology-based products.
Communication: Our data indicate that innovation-related terms are used indiscriminately in internal and external corporate communication. We found that organizations theatricalize innovation by altering their language or making ambiguous promises. This includes the use of the terms ‘technological innovation’, ‘disruptive’, ‘radical technologies’, or related buzzwords in annual reports (e.g. industry 4.0 or digital transformation), media releases, conferences, or roundtables. Although these symbolic activities have no effect on the innovation process, they may influence the position’s brand.
External alliances: Our data revealed alliances with external actors (e.g. tech startups, R&D centers) that had no real intent to innovate, but rather to improve the corporate image or join a fashionable conversation. This kind of external alliance includes deals with startups, incubators, collaborative research projects, or hiring consultants.
2. SYMBOLIC INTERNAL ACTIVITIES.
Granados & Ayala 23, [Cristian Granados (Professor at the Graduate School of Business and at Egade Business School, Master's degree, Doctorate, and Post-Doctorate from the University of Barcelona and the University of Cambridge, Research fellow at HEC Montreal and did a research stay at Harvard Business School), and Yarid Ayala (Research Professor at Egade Business School, Editorial Board of the Journal of Happiness Studies), "Fake It ‘Till You Make It?: The Innovation Theater," Egade Ideas, https://egade.tec.mx/en/egade-ideas/research/fake-it-till-you-make-it-innovation-theater, accessed 6-30-2024, 10/31/23] Mr.Mr.
2. Symbolic internal activities such as:
Innovation spaces: Corporations have placed spaces with the intent of promoting innovation through the transmission of merely symbolic messages (e.g. innovation rooms, innovation labs). These spaces often have unusual equipment, inspirational phrases, playgrounds, etc.
Internal structures: Another corporate practice entails the establishment of innovation departments, technology offices, internal incubators, intrapreneurship programs, or technological innovation teams, for which neither clear objectives nor a budget has been established. They only communicate that the company is engaged in innovative endeavors.
Sexy management: We have observed that companies frequently invent simple managerial activities to make them appear more appealing or employ trendy technologies and practices.
These ‘theatrical’ activities are easy to communicate or legitimize the work of leaders, organizations, or collaborators, but they have no effect on the process of creating novel technology-based products.
3. SOFT DRIVERS.
Granados & Ayala 23, [Cristian Granados (Professor at the Graduate School of Business and at Egade Business School, Master's degree, Doctorate, and Post-Doctorate from the University of Barcelona and the University of Cambridge, Research fellow at HEC Montreal and did a research stay at Harvard Business School), and Yarid Ayala (Research Professor at Egade Business School, Editorial Board of the Journal of Happiness Studies), "Fake It ‘Till You Make It?: The Innovation Theater," Egade Ideas, https://egade.tec.mx/en/egade-ideas/research/fake-it-till-you-make-it-innovation-theater, accessed 6-30-2024, 10/31/23] Mr.Mr.
Why does innovation theater occur?
There are different drivers that explain why organizations engage in hybrid/internal symbolic activities:
1. Soft organizational drivers, such as:
Culture: Theater looks well in organizations where the culture discourages experimentation and failure. According to our data, this culture does not encourage collaborators to pursue ideas that impact the innovation process. As a result, all innovation activities resulted in cosmetic actions.
Talent: Our participant observations indicate that demonstrating a company’s innovation activities helps to draw and keep the best talent. It appears that this notion encourages businesses to use innovation activities for purposes other than creating new technology-based solutions.
4. HARD DRIVERS.
Granados & Ayala 23, [Cristian Granados (Professor at the Graduate School of Business and at Egade Business School, Master's degree, Doctorate, and Post-Doctorate from the University of Barcelona and the University of Cambridge, Research fellow at HEC Montreal and did a research stay at Harvard Business School), and Yarid Ayala (Research Professor at Egade Business School, Editorial Board of the Journal of Happiness Studies), "Fake It ‘Till You Make It?: The Innovation Theater," Egade Ideas, https://egade.tec.mx/en/egade-ideas/research/fake-it-till-you-make-it-innovation-theater, accessed 6-30-2024, 10/31/23] Mr.Mr.
2. Hard organizational drivers, such as:
Innovation strategy: According to our data, the lack of a vision, objectives, and KPIs are the reasons why innovation activities remain symbolic.
Resources and internal capabilities: Our data revealed that symbolic activities did not result in tangible novel technologies because there was no budget, processes, or structures to support projects, time set aside for innovation, or individuals responsible for advancing ideas.
Innovation as a novel discipline: Because of the uncertainty and lack of knowledge, there is a lot of room for superficial actions or simply copying and pasting what other companies are doing.
5. LEGITIMACY DRIVERS.
Granados & Ayala 23, [Cristian Granados (Professor at the Graduate School of Business and at Egade Business School, Master's degree, Doctorate, and Post-Doctorate from the University of Barcelona and the University of Cambridge, Research fellow at HEC Montreal and did a research stay at Harvard Business School), and Yarid Ayala (Research Professor at Egade Business School, Editorial Board of the Journal of Happiness Studies), "Fake It ‘Till You Make It?: The Innovation Theater," Egade Ideas, https://egade.tec.mx/en/egade-ideas/research/fake-it-till-you-make-it-innovation-theater, accessed 6-30-2024, 10/31/23] Mr.Mr.
3. Legitimacy drivers, such as:
Organizational reputation: Our data point to the need to project an optimistic and forward-thinking image that is responsive to current global challenges and technological reputation. This drive to innovate or adapt to trends stems from both internal and external pressures.
Individual positioning: Employees also need to legitimize their work because they want to be seen at the forefront of the use and implementation of new technologies.
Leadership: Top managers deploy symbolic activities (particularly external alliances, internal structures, and communication) that send messages related to innovation but do not address innovation in a substantive way.
K of Innovation
“Innovate or die” rhetoric directly trades off with genuine solution making – turns case
Hallonsten, 23 -- Associate professor of Sociology at Lund University, Senior lecturer at Organizational Studies, (Olof, "Empty Innovation, Causes and Consequences of Society's Obsession with Entrepreneurship and Growth", Lund University, https://library.oapen.org/handle/20.500.12657/63577) //LP 
The politicians, bureaucrats, businesspeople, and academics that take part in the perpetuation of society’s obsession with innovation, all have in common that they view innovation in very positive terms—arguably, too positive—and seem to believe in an almost magical capacity of innovation and entrepreneurship to create jobs, grow the economy, solve sustainability challenges, and make life better for everyone. This overconfdence has metamorphosed into “innovationism”, a belief system or ideology that is conceptually distinct from innovation in a real or technical sense (Valaskivì 2012: 133). Innovationism has no intrinsic capacity to improve anything. Quite the opposite: It entails a strong appeal to national or regional identity (Chap. 5), combined with a constantly invoked message of competitiveness. This means that on a very subtle level, it risks turning its overpositive message into a rhetoric of fear of falling behind in the highly competitive and globalized knowledge economy. Innovation is often presented as the only means for national (or regional) survival in a hostile world. It is not uncommon for this to be summarized with the catchy but rather intimidating phrase “innovate or die” (Hasu et al. 2012: 90). In this sense, innovationism is fundamentally dishonest, as it pretends to play on feelings of optimism but breeds a worry of being left behind (Vinsel and Russell 2020: 11). Such a rhetoric of fear, especially if indirectly deployed using grandiose slogans and a dazzling surface, is arguably counterproductive both on overall societal level, in the long run, and specifcally in relation to those young minds that are necessary to encourage and stimulate to innovate.
Other destructive consequences of innovationism, and of society’s obsession with entrepreneurship and growth, are of course more plain and concrete. Among the most obvious ones—already hinted in previous chapters—are wasteful spending. The huge and centrally planned programs of “the entrepreneurial state” (Chaps. 2 and 5), have been amply criticized on theoretical and empirical grounds. Especially questionable is the seeming lack of effciency with which the programs launched under the auspices of the entrepreneurial state ideology do actually support technological development and sustainability transitions (Harford 2011; Karlson et al. 2021; Wennberg and Sandström 2022; Larsson 2022). Similarly, the entrepreneurship industry (Chap. 4) seems to be a formidable source of free money for those capable of selling a product of service to these would-be-entrepreneurs. Veblenian entrepreneurship—amounting to the “conspicuous consumption” of such products or services to maintain a particular lifestyle (Hartmann et al. 2020)—becomes really problematic when taxpayers’ money or private capital are spent to support such lifestyles, under the pretext that it is spent to support the development of the economy (Brattström 2022: 148).
But the risk of goal displacement—ultimately connected to the Hayekian “knowledge problem” (Chap. 5) and the slim chances of centrally placed bureaucrats or other decision-makers to have the competence to bet on the right horses—is far more consequential. Not only does it add to the problem of wasteful spending. In the long run, goal displacement means in all likelihood that society is robbed of great ideas and great innovations, simply because government subsidies go to those skilled at applying for them, squeezing out the really promising projects, individuals, and ventures.
The entrepreneurship industry, and the “conspicuous consumption” of Veblenian entrepreneurship, suffers from essentially the same type misconception: that innovation and entrepreneurship is all about the heureka moments—it is not (see below)—and the spectacular achievements of charismatic individuals. It therefore ultimately rests on the widespread bundle of myths, around what entrepreneurship is and how it works, that Shane (2008) and others effectively shattered (Chap. 4), and that have also been shown to strongly contribute to entrepreneurial failure. The images and cultural beliefs produced by the entrepreneurship industry may not enable prospective entrepreneurs to make better decisions and take better action—quite the opposite, they may very well hinder prospective entrepreneurs from realistic self-evaluations of their real abilities to enterprise because they simply show a false image and a false ideal to strive for.



K of Innovation---Ag
Food & agriculture innovation operates through a regime of IP that values white male knowledge over racialized knowledge to expand colonial ideologies
Canfield, 22 – Assistant Professor of Law and Society & Law and Development at the Van Vollenhoven Institute, Cultural anthropologist (The ideology of innovation: philanthropy and racial capitalism in global food governance. The Journal of Peasant Studies, 50(6), 2381–2405. https://doi.org/10.1080/03066150.2022.2099739) // LP
Like the ideology of improvement, the ideology of innovation is centrally concerned with the extension of private property rights. However, whereas improvement assigned juridical personhood and property-owning capacity based on contingent visions of physical labor and cultivation of the natural world, innovation assigns value and thereby property rights to those that engage in intellectual labor and produce information about nature in ways that can be alienated and enclosed through intellectual property rights. Intellectual property rights were developed to incentivize innovation and creation, and thereby grant limited monopoly rights to novel inventions. However, that which is recognized as novel and innovative is highly contingent on recognizing the value of those claiming creatorship. As Lilly Irani describes in her ethnography of social entrepreneurs in India, ‘those who pulled oﬀ the performance of innovation had to do enormous cultural work to establish the uniqueness and then authenticity of their productions’ (Irani 2019, 175). Critical intel-lectual property scholar, Anjali Vats, suggests that this is because ‘embedded in under-standings of Romantic creatorship are intersectionally inﬂected racial and colonial presuppositions about the value of white male knowledge and the value of people of color knowledge’ (2020, 6). Science and technology scholars have repeatedly shown that the recognition of what constitutes a novel technology or innovation is intertwined with racial assumptions about creatorship (Oldenziel 1999; Fouché 2006; Irani 2019).
In the context of food and agriculture, despite the fact that most biodiversity and plant genetic resources are in the Global South, most patents and intellectual property rights over agricultural technologies and plant genetic resources are held in the Global North. As Gates and other actors mobilize the ideology of innovation to extend intellectual property rights across the Global South, they reproduce racial regimes of ownership over knowledge. Indeed, across the African continent, the Gates Foundation and its grantees mobilize the ideology of innovation to promote regulatory reform to protect intellectual property rights to facilitate the development and marketing of proprietary technologies that will ‘modernize’ underdeveloped economies. To do so, they draw on two strategies. First, the Gates Foundation and its grantees directly promote the institutionalization of the intellectual property regime embedded within a network of transnational legal mechanisms, such as the Agreement on Trade Related Aspects of Intellectual Property Rights (TRIPS) and other international treaties aimed at commercializing seed systems and the recognition of plant breeders’ rights (Pechlaner 2012). Second, they seek to stimulate demand for proprietary technologies by ﬁnancing the development of these technologies and facilitating public-private partnerships to encourage the adoption of commercial inputs.
CASE TURNS
Unpredictable Consequences
Each problem that innovation attempts to solve is caused by innovation itself. Breaking that cycle is necessary. 
Coad et al. 20 [Alex Coad, Paul Nightingale, Jack Stilgoe, Antonio Vezzani;  Alex is a professor at Waseda Business School. Paul is a professor at the University of Sussex. Jack at the University of College London. Antonio is at the Roma University; 9-15-2020; "Editorial: the dark side of innovation"; Taylor &amp; Francis; https://www.tandfonline.com/doi/full/10.1080/13662716.2020.1818555; Accessed 6-27-2024; AKwon
4. Unanswered questions Three unanswered questions can be mentioned here. First, can government ever apply the precautionary principle (Stirling 2017) fast enough to protect against harmful side-effects on e.g. public health? Innovative substances and technologies are increasing artificial and complex, and their integration into society and the environment is often not well understood. Given that innovation is fundamentally uncertain and involves experimentation, there may be gaps in the regulation of moving from scientific discoveries to exploratory applications in the real world (e.g. applying exploratory new medical techniques on real-world patients in unethical ways; see Saemundsson and McKelvey, this issue). Second, if innovation gets us into this mess, can we expect innovation to get us out of it? Innovation may give us the virus, as well as the vaccine (although many may die in between). Or does innovation only lead us into ever increasing difficulties (e.g. road traffic no longer means horse manure on our streets, but exhaust fumes instead). We agree, for example, with the need to give subsidies to renewable energy R&D to reduce the harm from fossil fuels (Acemoglu et al. 2012), but alternatives that are, by almost any definition, improvements upon fossil fuels, are nonetheless bringing new problems: for example, wind turbine blades are piling up in landfills (Martin 2020), and there are problems of solar e-waste (Hansen and Nygaard, this issue). Third, accidents happen. What is the acceptable rate of 'normal accidents' such as Chernobyl? If it is above zero, innovation will be accompanied by catastrophes that are unpredictable and increasingly large (even if the setting-up of preventative procedures could sometimes help to avoid some catastrophes). If it is zero, then this 'risk-averse' stance could put an absolute halt on some types of innovation. 
Innovation causes litany of existential threats that are unpredictable.  
Coad et al. 20 [Alex Coad, Paul Nightingale, Jack Stilgoe, Antonio Vezzani;  Alex is a professor at Waseda Business School. Paul is a professor at the University of Sussex. Jack at the University of College London. Antonio is at the Roma University; 9-15-2020; "Editorial: the dark side of innovation"; Taylor &amp; Francis; https://www.tandfonline.com/doi/full/10.1080/13662716.2020.1818555; Accessed 6-27-2024; AKwon
Innovations can be intentionally harmful, such as for example the atomic bomb, auto-matic rifles, electric chairs, or the 'Spanish donkey.' These innovations clearly cause great harm by creating new opportunities for individuals to more effectively carry out harmful intentions. More in general, the introduction of new technology can lead to 'revenge effects.' Pesticide and antibiotic use can create conditions where new super-weeds and super-bugs evolve, air-conditioning increases external temperatures, and expanding roads can increase traffic and lead to more congestion. Tenner (1997) sub-divides these revenge effects into rearranging, repeating, recomplicating, regenerating and recongesting effects. In some cases, the harm from innovation comes not from regular use but from unanticipated accidents, such as Chernobyl. In other cases, the harm is an unintended yet anticipated outcome that comes from proper use. This harm can be well-known or hidden. A known side-effect of the proper use of cigarettes is lung cancer. A relatively little-known fact about shale gas production is that it produces considerable amounts of radioactive waste (Warner et al. 2013). Even the truck drivers disposing of this radio-active waste are not aware that their truckload is radioactive (Nobel 2020). We have seen with digital technologies such as social media and machine learning, that things seen as dark sides - discrimination in applications and data sources or cognitive distraction - are part of the constitutions of technologies. It is convenient for innovators to label negative consequences as 'unintended', but they may be designed into the system - features, not bugs - or they may be deliberately unanticipated to avoid accountability (Stilgoe 2020). 
“Checks” on innovation are wrong. Innovation inherently causes deception of regulation. 
Coad et al. 20 [Alex Coad, Paul Nightingale, Jack Stilgoe, Antonio Vezzani;  Alex is a professor at Waseda Business School. Paul is a professor at the University of Sussex. Jack at the University of College London. Antonio is at the Roma University; 9-15-2020; "Editorial: the dark side of innovation"; Taylor &amp; Francis; https://www.tandfonline.com/doi/full/10.1080/13662716.2020.1818555; Accessed 6-27-2024; AKwon
2.4 Innovation to deceive or escape regulation
Firms may lie about the toxicity of their products. However, if this is no longer possible, they may introduce new products that are not yet proven to be harmful (because it always takes time for the evidence to emerge). This type of innovation to escape regulation does not address the underlying problems, but merely delays regulation. For example, e-cigarettes are seen as an alternative to regular cigarettes, but they also contain carcinogens (Cotti, Nesson, and Tefft 2018). E-cigarettes seem to have public health benefits, if they replace conventional cigarettes, but they also create new problems and new behaviours. This seems to be an inherent part of the nature of innovation: complicated substitutions, uncertainty about benefits and risks, and new technologies that combine solutions with new problems. One might also mention here financial market innovations that deceive investors about the risks in their portfolios (Zingales 2015) or the expensive fees paid for active fund management that does not outperform passive funds. Another example could be the food industry. On the one hand, food companies are hypocritical about their innovation, given their proclivity for slogans such as 'same recipe since 1920' or 'grandmother's secret recipe.' On the other hand, food companies have introduced process and product innovations to replace high-quality ingredients with cheaper substitutes, while using misleading labels such as 'natural flavoring' (Woerner 
2015). Many innovations in the food industry may be harmful. For example, artificial sweeteners are often introduced to reduce the amount of sugar in food. However, they can bring their own problems. Aspartame, for example, is an artificial sweetener whose long-term use has been linked to cancer in mice (Soffritti et al. 2007). 'Processed food' is a synonym for unhealthy food in many food guides. Even more serious than innovation to escape regulation is innovation to deceive it. This is the case of Volkswagen, who intentionally programmed its diesel engines to give misleading measurements of NOx emissions during regulatory testing (see Jasanoff 2016). 
Planned Obsolescence
Innovation triggers planned obsolescence in tech to accelerate and become a permanent industry-wide shift 
Render 24, -- J.D. GU, Professor of Law, U of Alabama, Writes and teaches in the areas of Property, Constitutional Law, Civil Rights, and Gender and the Law, Former legal clerk, Former instructor at Stanford Law School ("Waste, Property, and Useless Things," U of Alabama Legal Studies, Harvard Law Review, Forthcoming, https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4785121) //LP
How should the law respond to intentionally useless things that are constructed from scarce resources and thrust into an already overcrowded world?39 To contextualize the theses offered here, it is helpful to first get a sense of the contours of the problem. The problem of planned obsolescence (and the e-waste that it causes) is a problem of scale and a problem of exponential growth.40 Consider this passage from Gile Slade’s 2006 work on planned obsolescence:
In 2004 about 315 million working PCs were retired in North America. These still-functioning but obsolete computers represented an enormous increase over the 63 million working PCs dumped into American landfills in 2003…
In 2005 more than 100 million cell phones were discarded in the United States. This 50,000 tons of still-useable equipment joined another 200,00 tons of cell phones already awaiting dismantling and disposal…
The e-waste problem will soon reach such gigantic proportions that it will overwhelm our shipping capacity; the world simply cannot produce enough containers for America to continue at its current level as an exporter of electronic waste.
Nearly twenty years later, the problems associated with planned obsolescence have accelerated. 42 The sheer number of electronic devices in use per capita has increased dramatically in the last twenty years.43 While many electronic devices have gotten smaller, more compact devices are, by design, more difficult to disassemble, repair, and reuse.44 This is a particular problem because elements like cobalt and indium that are used to create smaller devices such as smartphones are scarce in the Earth’s crust. 45 At the same time, constant upgrades coupled with lack of support (or in some cases, intentional sabotage) of older devices means that consumers are replacing their electronic devices more quickly than ever before.
Equally concerning is the fact that the strategy of planned obsolescence has spread to electronic products once prized for their longevity and durability.47 An industry-wide shift towards planned obsolescence in the manufacture of large household appliances, for example, has radically accelerated the pace at which those bulky objects move through the production-to-landfill pipeline.48
In recent decades, manufacturers of large appliances (e.g. refrigerators and clothes washers) have deliberately cut short the lifespan of necessary components like compressors, and restricted access to necessary replacement parts. 49 At the same time, manufacturers have made parallel changes to the terms of manufacturers’ warranties that shorten the warranty period and severely restrict independent repair options. 50 These steps have succeeded in rendering most large appliances virtually unrepairable, forcing consumers to discard them and buy new ones.51 These giant objects which once lasted 30 or 40 years, are now designed to break after only a few years.52 For the most part, large appliances still operate with the same basic technology and features available 50 years ago, but now the products last 1/4th to 1/10th as long.53 Moreover, because the move to planned obsolescence has been lockstep and industry-wide, consumers have become acculturated to ever lower expectations in terms of the longevity of their large appliances.54 Consumers are largely resigned to the fact that their large appliances are designed to break.55
To be clear, planned obsolescence is not a new phenomenon. One of the first documented examples of a global conspiracy to engage in planned obsolescence happened at a meeting of lightbulb manufacturers in Geneva on December 23, 1924.56 At the meeting, representatives of incandescent lightbulb manufacturers from around the world (including representatives from the United States’ General Electric, Germany’s Osram, and the Netherlands’ Philips) agreed to reduce the hours that a standard incandescent bulb lasted from 2500 hours (which was the norm in 1924) to 1000 hours (which is still the norm today).57 This group of global lightbulb manufacturers—calling themselves the “Phoebus Cartel”—agreed to redesign their lightbulbs for the sole purpose of reducing the product’s lifespan.58
But perhaps the most noteworthy aspect of the lightbulb conspiracy is how long it has endured.59 For the past 100 years, the technology has existed to manufacture lightbulbs that last 150% longer than the bulbs available for sale, but it has evidently not been in any one manufacture’s economic interest to sell a competing, longer-lasting, bulb that would reduce the need for more frequent re-purchase (and thereby reduce waste). In the mid-1920s lightbulb manufacturers conditioned consumers to expect their lightbulbs to suddenly become obsolete 150% faster than they had in the past, and the strategy was so successful that it is still in place today. 60
In essence, an inverse relationship exists between the durability of a product and its profitability.61 Durability depresses manufacturer sales growth (and thereby profits), while rapid obsolescence produces the opposite effect. 62 Planned obsolescence is such a wildly successful strategy for manufacturers that, unchecked, it causes virtually all incentives to point in the direction of an ever-accelerating production-to-landfill pipeline.63

Innovation is the driver of tech obsolescence 
Becher & Sibony, 21 – [Becher is a professor at Victoria University of Wellington, LL.M., J.S.D., LL.B.][Sibony is a Professor of EU Law at the University of Louvain, Master’s, PhD, on the judicial use of economic] (Shmuel I., Anne-Lise, “Confronting product obsolescence”, Columbia Journal of European Law, 27(2), 97-151. HeinOnline, https://heinonline.org/HOL/P?h=hein.journals/coljeul27&i=109.) // LP
Technological obsolescence occurs when a product becomes outdated due to technological innovation. Technological obsolescence makes an otherwise working product undesired. It generally occurs when technology brings about a new product that can replace the previous version of the product, and which consumers typically view as superior. Consider, for instance, an audio cassette player, an icebox, gas lights, an analog TV, a video cassette player, or a typewriter. The near-constant progression of technology has made these (and many other) products obsolete. However, note the fundamental difference between this type of obsolescence and the previous ones. In contrast to the foregoing forms, technological obsolescence does not require any ill intention, planning, or malice to be a priori attributed to the producer. Obsolescence here is but a consequence of technological progress.
IPR grants owners exclusive monopoly over a products’ functionality, leading to profit maximization through planned obsolescence. Means their claimed future positive innovations will be designed to maintain market domination and financial gain rather than genuine advancement.
Moyse, 21 - Associate Professor at the McGill Faculty of Law and the Director of the Center for Intellectual Property Policy. (Pierre-Emmanuel, "The Uneasy Case of Programmed Obsolescence," Law Journal Library, https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3804451) //LP
The stories of obsolescence, planned or programmed, are inhabited by beliefs and collective narratives about technology. The dominant theme running through the chapters is that technology and its owners confiscate control over the use of a product, expropriating or reducing the capacity of the user to exercise command over it. Obsolescence becomes the diabolus ex machina. Technological objects make it difficult, if not impossible, for users to understand and repair their goods. Manufacturers of these products are in a position to program the use, the performance and the obsolescence of the goods, a power that they can use to trigger further consumption. In Veblen's account of the emergence of the industrial civilization, technology changes the nature of socio-economic relationships between actors of the industry. Owners of the means of production become the de facto usufructuary and first beneficiary of the technical knowledge. The knowledge once held by the community of craftsmen is concealed in the machine made by engineers who are hired by investors. In Veblen's words, "[t]he possession of the material equipment, therefore, placed in the discretion of its owners the utilisation of such technological knowledge and skill as the members of the given crafts might possess. The usufruct of the handicraft community's technological proficiency in this way came to vest in the owners of the plant". 2 Innovation processes are thereby internalized and the automated functions of machines make the worker's involvement and skills dispensable. Technical knowledge is bought and reserved for competitive advantages. It is used to design products in accordance with the specifications that the manufacturer sees fit with an eye for maximizing profits. This is perhaps the lesson of our investigation: the narratives of obsolescence omit to take into account how law, and in particular intellectual property law, grants power to owners of production means over the functionality of a product. After all, patents can be filed and obtained on improvements without being used. The GE case is indeed as much a case of unexploited innovation as it is one of monopolistic power. The technology for better and more durable lamps was available and patented, but it was more expensive to manufacture. More than an obsolescence story, the light bulb affair is a patent story. Through this prism, patent law is a perfectly legitimate retention mechanism. Indeed, some inventions will never be commercialized, however useful, socially or ecologically beneficial they may be. In the same way, copyright and trade secrets become strategies to prevent reverse engineering and are key instruments to control access to codes and algorithmic transparency. Settlements were an opportunity for Apple to escape intrusive evidentiary investigations into its internal operations. It is significant that Veblen himself, not a lawyer, became aware of the danger posed by intellectual property for the development of industrial society. On rare occasions, he shared his concerns on the nature of these new forms of property. In 1914, he wrote:
"[i]n more advanced state of industrial arts, where ownership and the specialization of industry have had their effect, trade secrets, patent and copyrights are often of substantial value, and these are held in segregation from the common stock of technology." 225 In 1919, he explicitly compared intellectual property to classical forms of monopolies such as conspiracy or the combination of ownership. Intangible property, he wrote, "represents a "conscientious withdrawal of efficiency," an effectual control of the rate or volume of output." 22 6
At the end of our journey, we are left with the impression that obsolescence sits uneasily with the current prescriptions of the law. It has not been fully characterized as a tort or as a crime. Its current regulation, often short of evidence, is rather limited and indirectly addresses the issue by upholding the obligations incumbent on manufacturers to inform consumers. There are reasons for these hesitations. After all, programmed obsolescence puts capitalism on trial. Modern law, being a creature of the capitalist system and author of the long-standing institutions of contract and property, cannot easily, without great risk of internal conflict, endorse liberal and transformative values while, at the same time, vehemently condemn its natural offspring.

IP is a key part of programing obsolescence 
Moyse, 21 - Associate Professor at the McGill Faculty of Law and the Director of the Center for Intellectual Property Policy. (Pierre-Emmanuel, "The Uneasy Case of Programmed Obsolescence," Law Journal Library, https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3804451) //LP
Veblen's contention that the common stock of technical or pragmatic knowledge must be preserved, developed, and shared also remains particularly relevant to the current discourse on programmed obsolescence. Interestingly, Veblen does not favorably view the use and expansion of intellectual property. For him, the joint stock of knowledge cannot be reserved for private interests:
The state of the industrial art is a joint stock of knowledge derived from past experience, and is held and passed on as an indivisible possession of the community at large. It is the indispensable foundation of all productive industry, of course, but except for certain minute fragments covered by patent rights or trade secrets, this joint stock is no man's individual propery. 53
As we will see, Veblen's call for knowledge sharing and transparency in the industrial process challenges some of the key ingredients required to implement programmed obsolescence: the lack of information regarding product design and durability and the control of knowledge and technology through private property regimes, such as intellectual property rights. In Veblen's opinion, only a policy focused on industrial knowledge could improve the overall living conditions in modern society:


Planned obsolescence, upheld through the IP regime, leads to waste, extraction, and environmental destruction 
Bedford et. al, 21 (Laura, Mann, Monique, Walters, Reece, & Foth, Marcus, “A post-capitalocentric critique of digital technology and environmental harm: new directions at the intersection of digital and green criminology” International Journal for Crime, Justice and Social Democracy.) //LP
There are numerous factors that contribute to, and drive, extractivism, production, consumption and waste, including wider capitalist and regulatory incentives, or indeed regulatory capture and failure. Another significant aspect is product or planned obsolescence, which creates demand—by design—to produce new products and contributes to the extraction of new raw materials and a steady stream of waste (Satyro et al. 2018; Brisman and South 2014). There are four types of product obsolescence: technological or functional where a product becomes obsolete due to enhanced technology; style obsolescence where products are designed so the consumer purchases a more fashionable product; systemic obsolescence where a wider system is altered so it is difficult to use or maintain services for a product; and, product failure and breakdown (Guiltinan 2009; Rivera and Lallmahomed 2016). Forms of product failure or breakdown are an explicit design strategy to shorten the lifespan of a product so it becomes non-functional. As a result, consumers purchase new replacement products and thus contribute to extraction, production, consumption—all required to fuel the growth of the capitalist economy.
Planned obsolescence can also involve intentionally designing for limited repair opportunities so products must be replaced entirely rather than fixed (by the consumer, manufacturer or a third party). The first, and perhaps most (in)famous, case of planned obsolescence is the intentional design of a lightbulb so that the filament has a limited lifetime and eventually becomes useless requiring complete replacement of the globe, where there are longer-lasting alternatives (Guiltinan 2009; Rivera and Lallmahomed 2016). Intentionally shortening the lifespan of products by design or intellectual property stipulations, especially electronic and digital devices, has significant environmental impacts as more waste is created and needs to be disposed of. New products are produced and these require the extraction of materials from the earth and the sea.
This explicit strategy to drive extraction, consumption and waste creation is supported by intellectual property laws that provide limited rights for consumers to repair broken or nonfunctional products themselves (or by third parties). As an example to illustrate how corporations deny consumers their right to repair (Hernandez et al. 2020), we point to agricultural technology (AgTech) company John Deere, which received negative press internationally for preventing farmers from repairing their own tractors (Carolan 2018). There has been some attempts to introduce or enforce ‘right to repair’ laws, for example in the United States (US), that would allow consumers to be able to repair products, however, their introduction has been delayed as a result of lobbying by manufacturers that argue they contravene their intellectual property rights (Grinvald and Tur-Sinai 2019; Montello 2020). Another example is Apple—a company that explicitly brands itself as ‘officially in the green.’ Apple has been successful in lobbying against proposed right to repair laws across the US and Canada (see, e.g., Hollister 2019; Owen 2019). So, while on one hand Apple runs ‘greenwashed’ campaigns about its environmental efforts and credentials, on the other, it scuttles laws that aim to reduce needless and wasteful consumption. This is in addition to its efforts to design components for its products that are difficult to repair or replace (for example, batteries that are glued in, the use of proprietary screws that only Apple (or authorised third parties) can unscrew (see e.g. Statt 2017). All of this contributes to more mining of rare minerals for new batteries or electronic components, more e-waste that is dumped rather than recycled, repaired or reused, and ultimately more environmental harm.
Tech obsolescence creates an environmental & health crisis -- hazardous materials disproportionately impact low-middle income countries
Simon, 24, -- Senior Journalist & Reporter covering biology, robotics, and the environment. (Matt, "The World’s E-Waste Has Reached a Crisis Point," WIRED,  https://www.wired.com/story/e-waste-recycling-cant-keep-up-precious-metals /) //LP
The phone or computer you’re reading this on may not be long for this world. Maybe you’ll drop it in water, or your dog will make a chew toy of it, or it’ll reach obsolescence. If you can’t repair it and have to discard it, the device will become e-waste, joining an alarmingly large mountain of defunct TVs, refrigerators, washing machines, cameras, routers, electric toothbrushes, headphones. This is “electrical and electronic equipment,” aka EEE—anything with a plug or battery. It’s increasingly out of control.
As economies develop and the consumerist lifestyle spreads around the world, e-waste has turned into a full-blown environmental crisis. People living in high-income countries own, on average, 109 EEE devices per capita, while those in low-income nations have just four. A new UN report finds that in 2022, humanity churned out 137 billion pounds of e-waste—more than 17 pounds for every person on Earth—and recycled less than a quarter of it.
That also represents about $62 billion worth of recoverable materials, like iron, copper, and gold, hitting e-waste landfills each year. At this pace, e-waste will grow by 33 percent by 2030, while the recycling rate could decline to 20 percent. (You can see this growth in the graph below: purple is EEE on the market, black is e-waste, and green is what gets recycled.)
[Graph omitted]
“What was really alarming to me is that the speed at which this is growing is much quicker than the speed that e-waste is properly collected and recycled,” says Kees Baldé, a senior scientific specialist at the United Nations Institute for Training and Research and lead author of the report. “We just consume way too much, and we dispose of things way too quickly. We buy things we may not even need, because it's just very cheap. And also these products are not designed to be repaired.” 
Humanity has to quickly bump up those recycling rates, the report stresses. In the first pie chart below, you can see the significant amount of metals we could be saving, mostly iron (chemical symbol Fe, in light gray), along with aluminum (Al, in dark gray), copper (Cu), and nickel (Ni). Other EEE metals include zinc, tin, and antimony. Overall, the report found that in 2022, generated e-waste contained 68 billion pounds of metal.
E-waste is a complex thing to break down: A washing machine is made of totally different components than a TV. And even for product categories, not only do different brands use different manufacturing processes, but even different models within those brands vary significantly. A new washing machine has way more sensors and other electronics than one built 30 years ago.
Complicating matters even further, e-waste can contain hazardous materials, like cobalt, flame retardants, and lead. The report found that each year, improperly processed e-waste releases more than 125,000 pounds of mercury alone, imperiling the health of humans and other animals. “Electronic waste is an extremely complex waste stream,” says Vanessa Gray, head of the Environment and Emergency Telecommunications Division at the UN’s International Telecommunication Union and an author of the report. “You have a lot of value in electronic waste, but you also have a lot of toxic materials that are dangerous to the environment.”
That makes recycling e-waste a dangerous occupation. In low- and middle-income countries, informal e-waste recyclers might go door-to-door collecting the stuff. To extract valuable metals, they melt down components without proper safety equipment, poisoning themselves and the environment. The new report notes that in total, 7.3 billion pounds of e-waste is shipped uncontrolled globally, meaning its ultimate management is unknown and likely not done in an environmentally friendly way. Of that, high-income countries shipped 1.8 billion pounds to low- and middle-income countries in 2022, swamping them with dangerous materials.
High-income countries have some of this informal recycling, but they also have formal facilities where e-waste is sorted and safely broken down. Europe, for example, has fairly high formal e-waste recycling rates, at about 43 percent. But globally, recycling is happening nowhere near enough to keep up with the year-over-year growth of the waste. Instead of properly mining EEE for metals, humanity keeps mining more ore out of the ground.
Still, the report found that even the small amount of e-waste that currently gets recycled avoided the mining of 2 trillion pounds of ore for virgin metal in 2022. (It takes a lot of ore to produce a little bit of metal.) The more metals we can recycle from e-waste, the less mining we’ll need to support the proliferation of gadgets. That would in turn avoid the greenhouse gases from such mining operations, plus losses of biodiversity.
[Graph omitted] 
The complexity of e-waste, though, makes it expensive to process. As the chart above shows, even an ambitious scenario of a formal e-waste collection rate in 2030 is 44 percent. “There is no business case for companies to just collect e-waste and to make a profit out of this in a sustainable manner,” says Baldé. “They can only survive if there is legislation in place which is also compensating them.”
The report notes that 81 countries have e-waste policies on the books, and of those, 67 have provisions regarding extended producer responsibility, or EPR. This involves fees paid by manufacturers of EEE that would go toward e-waste management.
Of course, people could also stop throwing so many devices away in the first place, something right-to-repair advocates have spent years fighting for. Batteries, for instance, lose capacity after a certain number of charge cycles. If a phone can’t hold a charge all day anymore, customers should be able to swap in a new battery. “Manufacturers shouldn't be able to put artificial limitations on that ability,” says Elizabeth Chamberlain, director of sustainability at iFixit, which provides repair guides and tools. That includes limiting access to parts and documentation. “Repair is a harm-reduction strategy. It's not the be-all-end-all solution, but it's one of many things we need to do as a global society to slow down the rate at which we're demanding things of the planet.”
At the core of the e-waste crisis is the demand: A growing human population needs phones to communicate and fridges to keep food safe and heat pumps to stay comfortable indoors. So first and foremost we need high-quality products that don’t immediately break down, but also the right to repair when they do. And what absolutely can’t be fixed needs to move through a safe, robust e-waste recycling system. “We are consuming so much,” says Baldé, “we cannot really recycle our way out of the problem.”


Tech progress contributes to a global e-waste environmental & health crisis
UNITAR, 24 -- Arm of the UN System, provides learning solutions to individuals, organizations and institutions in E-Waste (3-20-2024, "Global e-Waste Monitor 2024: Electronic Waste Rising Five Times Faster than Documented E-waste Recycling," UNITAR, https://www.unitar.org/about/news-stories/press/global-e-waste-monitor-2024-electronic-waste-rising-five-times-faster-documented-e-waste-recycling) // LP
20 March 2024, Geneva / Bonn - The world’s generation of electronic waste is rising five times faster than documented e-waste recycling, the UN’s fourth Global E-waste Monitor (GEM) reveals today. The 62 million tonnes of e-waste generated in 2022 would fill 1.55 million 40-tonne trucks, roughly enough trucks to form a bumper-tobumper line encircling the equator, according to the report from ITU and UNITAR.
Meanwhile, less than one quarter (22.3%) of the year’s e-waste mass was documented as having been properly collected and recycled in 2022, leaving US $62 billion worth of recoverable natural resources unaccounted for and increasing pollution risks to communities worldwide. Worldwide, the annual generation of e-waste is rising by 2.6 million tonnes annually, on track to reach 82 million tonnes by 2030, a further 33% increase from the 2022 figure. E-waste, any discarded product with a plug or battery, is a health and environmental hazard, containing toxic additives or hazardous substances such as mercury, which can damage the human brain and coordination system.
The report foresees a drop in the documented collection and recycling rate from 22.3% in 2022 to 20% by 2030 due to the widening difference in recycling efforts relative to the staggering growth of e-waste generation worldwide. Challenges contributing to the widening gap include technological progress, higher consumption, limited repair options, shorter product life cycles, society’s growing electronification, design shortcomings, and inadequate e-waste management infrastructure.
The report underlines that if countries could bring the e-waste collection and recycling rates to 60% by 2030, the benefits - including through minimizing human health risks - would exceed costs by more than US $38 billion. It also notes that the world “remains stunningly dependent” on a few countries for rare earth elements, despite their unique properties crucial for future technologies, including renewable energy generation and e-mobility.


Profit-driven planned obsolescence poses an e-waste crisis with grave health & environmental harms 
Render 24, -- J.D. GU, Professor of Law, U of Alabama, Writes and teaches in the areas of Property, Constitutional Law, Civil Rights, and Gender and the Law, Former legal clerk, Former instructor at Stanford Law School ("Waste, Property, and Useless Things," U of Alabama Legal Studies, Harvard Law Review, Forthcoming, https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4785121) //LP
In 2020, Apple agreed to pay up to $500 million in a consumer-fraud lawsuit that alleged that it had issued a software update to intentionally slow down the batteries in older phones.1 In some cases, this caused the phones to completely shut down, which rendered them useless.2 The suit alleged that the slowdown was intended to frustrate consumers into discarding their existing phones and purchasing new phones.3
If the allegations in the suit were accurate, then Apple was engaged in a strategy of planned obsolescence.4 Planned obsolescence is a business strategy where a product is intentionally designed to have a limited lifespan and to become obsolete within a designated timeframe. 5 This strategy encourages (or in some cases, forces) consumers to replace their existing products with newer models, leading to repeat purchases and increased revenue for the manufacturer.6 In designing products to fail within a designated timeframe, manufacturers are engaged in the mass production of intentionally useless objects.
Unsurprisingly, planned obsolescence strategies also generate enormous amounts of physical waste in the form of discarded objects.7 Electronic waste is one of the most harmful form of this waste. 8 Electronic waste is generated when consumers discard obsolete refrigerators, laptops, smartphones, gaming consoles, microwaves, cameras, printers, and so forth.9 These electronic objects contain toxic materials such as lead, mercury, cadmium, and brominated flame retardants which leech into the surrounding environment, poisoning water supplies and wildlife and posing grave risks to human health. 10
Nearly 60 million tons of electronic waste is discarded annually, much of it produced by planned obsolescence, representing a substantial form of resource depletion. 11 Intentionally useless objects require enormous amounts of energy and raw material, including rare and precious metals. 12 Annually, electronic wastes represents $62 billion worth of tangible raw materials (such as gold and other scarce metals) that has been intentionally rendered useless. 13
Electronic waste also accounts for 70% of our toxic waste production.14 Only about 20% of electronics waste is recycled.15 The remaining 80% ends up in landfills and other waste repositories.16 Not only does this impose land use other environmental costs, but it also imposes significant costs on human health, environmental justice, and community wellbeing.17
A great challenge posed by planned obsolescence is that most of the costs imposed by the practice are not borne by the manufacturers who profit from it.18 From the perspective of manufacturers, planned obsolescence is an extremely profitable strategy. 19 In other words, planned obsolescence produces excessive negative externalities in the form of resource depletion and the proliferation of useless, toxic, objects. 20
Renewables
Renewable innovation is no solution for environmental degradation—it destroys aquifer systems, increases extreme weather and temperature, and increases inequality by violating human rights.
Daroqui 23, M.S. Environmental Policy and Sustainability Management from The New School ("The Dark Side of Renewable Energies: Electric Vehicles and Lithium Mining in Chile," Milano School of Policy, Management, and Environment, 1-19-2023, https://blogs.newschool.edu/milano/2023/01/19/the-dark-side-of-renewable-energies-electric-vehicles-and-lithium-mining-in-chile/)//AAlmand
The use of renewable energies for decarbonization replicates the extractives model of fossil fuel production. Both practices destroy the environment, harms plants and animals, and displaces indigenous communities from their ancestral lands in the name of market and economic interests. As a result, climate change mitigation based on the transition to renewable energy has become complicit in condoning ecological degradation and perpetuating violent conflicts and unjust patterns of colonialism, racism, patriarchy, militarization, and structural violence (Sovacool, 2021).

Electric vehicles, which do not emit carbon dioxide, have been presented by European and American governments as an example of their commitment to environmental protection. However, these vehicles require large amounts of lithium for their batteries. As a result, mining companies and electric car manufacturers promote lithium extraction as environmentally benign and climate-friendly, and therefore a gift for the countries that extract it (MacMillen et al., 2021). However, lithium mining destroys the delicate balance in places where plants and animals survive under extreme conditions. 

Due to the adoption of carbon mitigation policies, lithium demand for the manufacture of rechargeable batteries has doubled in less than ten years (Jerez et al., 2021 and is projected to increase fivefold by 2025 (Kramarz, 2021). However, electric vehicle production, like oil industry, has disposed indigenous communities of their land and ways of living. Moreover, it does not address traffic concerns or eliminate or reduce single car use in cities.

For decades, two big companies, Albemarle and SQM (Sociedad Quimica y Minera de Chile), have been extracting lithium from the Atacama Salt Flats in northern Chile, one of the world’s largest lithium deposits. The Atacama Salt Flats are located in one of the driest places on Earth, where animals, plants, and indigenous communities have lived for centuries and have learned how to survive despite these harsh conditions. For example, parinas, native flamingos, filter and feed on microorganisms from the salty water, and the carbo tree that grows in the desert by drawing water from deep in the ground. The local indigenous communities cultivate quinoa, squash, and corn; raise livestock such as guanacos, llamas, and alpacas; and sustainably collect parina eggs as a food source.

In the Atacama Salt Flats, lithium is obtained from brine, which is extracted from underground and exposed to the sun to evaporate the water. The salt flat itself is a complex aquifer system, where waters of different salinity and quality interact (Jerez et al., 2021).

Since the ‘90s, the demand for lithium has increased due to its use in batteries, and companies have been permitted to drain more than 63 billion liters—16.6 billion gallons—of brine per year (Boddenberg, 2020). Brine has been extracted at a faster rate that it can sustainably be replenished, drying up several rivers that locals had used and changing the overall salinity of the salt flats. Moreover, gallons of water have evaporated in one of the world’s driest deserts, increasing the frequency of extreme weather events and land surface temperatures in the region.

In 2016, the mining company Albemarle signed an agreement on Cooperation, Sustainability, and Mutual Benefit with the 18 indigenous communities that make up the Council of Atacameños Peoples. The company committed to paying to the Council the equivalent of 3.5% of lithium carbonate and potassium chloride sales taken from the salt flats. The agreement is being held up by the mining company and the Chilean government as a leading international example for other extractive projects, adhering to the highest available standards. However, the agreement is just an example of the commodification of nature, which considers only the economic value of a resource but neglects the spiritual, cosmological, social, and ecological value of, in this case, the entire salt flats.  

The environmental changes caused by lithium extraction threaten the livelihoods of the local people. They have been forced to abandon their crops and cattle, and they have been coerced into partaking in the industrial capitalist system. They have been forced to migrate to cities for better opportunities or to seek a job at a mining company for a wage that allows them to buy food and water. This is the same food and water that the companies they work for destroy through their extractivist activities.

The social consequences for indigenous people are similarly severe. For example, internal conflicts have arisen among community members regarding the agreements with the mining company, which has clearly failed to adequately adhere to the rights of indigenous communities and has violated the principle of free, prior, and informed consent regarding territorial projects (MacMillen et al., 2021). In addition, as people have lost their connection to the land, problems like alcoholism and drug addiction have appeared.

The use of renewable energy technologies is not the solution to climate change. Renewable energies simply hide harm, abuses, and human rights violations. These threats are inherent in the extractivist model and increase inequality and climate injustice. We need policies that protect extractive areas, respect indigenous peoples’ rights, and promote systemic change that makes it possible to reduce extractivism. Until that happens, new energy sources will continue to be discovered, and the ecosystems in which they are found will continue to be destroyed.
Solar energy and other renewables produce existential damages—waste and lack of recycling availability come with innovation
Atasu et al 21, PhD; associate professor of operations management at Georgia Tech Scheller College of Business ("The Dark Side of Solar Power," Harvard Business Review, 6-18-2021, https://hbr.org/2021/06/the-dark-side-of-solar-power)//AAlmand
It’s sunny times for solar power. In the U.S., home installations of solar panels have fully rebounded from the Covid slump, with analysts predicting more than 19 gigawatts of total capacity installed, compared to 13 gigawatts at the close of 2019. Over the next 10 years, that number may quadruple, according to industry research data. And that’s not even taking into consideration the further impact of possible new regulations and incentives launched by the green-friendly Biden administration.
Solar’s pandemic-proof performance is due in large part to the Solar Investment Tax Credit, which defrays 26% of solar-related expenses for all residential and commercial customers (just down from 30% during 2006–2019). After 2023, the tax credit will step down to a permanent 10% for commercial installers and will disappear entirely for home buyers. Therefore, sales of solar will probably burn even hotter in the coming months, as buyers race to cash in while they still can.
Tax subsidies are not the only reason for the solar explosion. The conversion efficiency of panels has improved by as much as 0.5% each year for the last 10 years, even as production costs (and thus prices) have sharply declined, thanks to several waves of manufacturing innovation mostly driven by industry-dominant Chinese panel producers. For the end consumer, this amounts to far lower up-front costs per kilowatt of energy generated.
This is all great news, not just for the industry but also for anyone who acknowledges the need to transition from fossil fuels to renewable energy for the sake of our planet’s future. But there’s a massive caveat that very few are talking about.
Panels, Panels Everywhere
Economic incentives are rapidly aligning to encourage customers to trade their existing panels for newer, cheaper, more efficient models. In an industry where circularity solutions such as recycling remain woefully inadequate, the sheer volume of discarded panels will soon pose a risk of existentially damaging proportions.
To be sure, this is not the story one gets from official industry and government sources. The International Renewable Energy Agency (IRENA)’s official projections assert that “large amounts of annual waste are anticipated by the early 2030s” and could total 78 million tonnes by the year 2050. That’s a staggering amount, undoubtedly. But with so many years to prepare, it describes a billion-dollar opportunity for recapture of valuable materials rather than a dire threat. The threat is hidden by the fact that IRENA’s predictions are premised upon customers keeping their panels in place for the entirety of their 30-year life cycle. They do not account for the possibility of widespread early replacement.
Our research does. Using real U.S. data, we modeled the incentives affecting consumers’ decisions whether to replace under various scenarios. We surmised that three variables were particularly salient in determining replacement decisions: installation price, compensation rate (i.e., the going rate for solar energy sold to the grid), and module efficiency. If the cost of trading up is low enough, and the efficiency and compensation rate are high enough, we posit that rational consumers will make the switch, regardless of whether their existing panels have lived out a full 30 years.
As an example, consider a hypothetical consumer (call her “Ms. Brown”) living in California who installed solar panels on her home in 2011. Theoretically, she could keep the panels in place for 30 years, i.e., until 2041. At the time of installation, the total cost was $40,800, 30% of which was tax deductible thanks to the Solar Investment Tax Credit. In 2011, Ms. Brown could expect to generate 12,000 kilowatts of energy through her solar panels, or roughly $2,100 worth of electricity. In each following year, the efficiency of her panel decreases by approximately one percent due to module degradation.
Now imagine that in the year 2026, halfway through the life cycle of her equipment, Ms. Brown starts to look at her solar options again. She’s heard the latest generation of panels are cheaper and more efficient — and when she does her homework, she finds that that is very much the case. Going by actual current projections, the Ms. Brown of 2026 will find that costs associated with buying and installing solar panels have fallen by 70% from where they were in 2011. Moreover, the new-generation panels will yield $2,800 in annual revenue, $700 more than her existing setup when it was new. All told, upgrading her panels now rather than waiting another 15 years will increase the net present value (NPV) of her solar rig by more than $3,000 in 2011 dollars. If Ms. Brown is a rational actor, she will opt for early replacement. And if she were especially shrewd in money matters, she would have come to that decision even sooner — our calculations for the Ms. Brown scenario show the replacement NPV overtaking that of panel retention starting in 2021.
The Solar Trash Wave. According to our research, cumulative waste projections will rise far sooner and more sharply than most analysts expect. A line graph shows the cumulative capacity of solar panel waste from 2020 to 2050 in three different scenarios. Assuming that no faults occur over the 30-year life cycle of the equipment, waste does not begin to accumulate until around 2040 and then rises sharply to nearly 20 gigawatts by 2050. A second scenario shows the official forecast from the International Renewable Energy Agency, known as IRENA, which allows for some replacements earlier in the life cycle. In this case, solar panel waste begins to accumulate around 2030, rising steadily to about 15 gigawatts by 2050. A third scenario, which represents waste projections predicted by our model and is based on early replacement of solar panels, shows waste beginning to accumulate almost immediately, by 2023, and rising sharply to reach nearly 20 gigawatts by 2040. Source: International Renewable Energy Agency, Electricity Data Browser, Global Solar Atlas.
If early replacements occur as predicted by our statistical model, they can produce 50 times more waste in just four years than IRENA anticipates. That figure translates to around 315,000 metric tonnes of waste, based on an estimate of 90 tonnes per MW weight-to-power ratio.
Alarming as they are, these stats may not do full justice to the crisis, as our analysis is restricted to residential installations. With commercial and industrial panels added to the picture, the scale of replacements could be much, much larger.
The High Cost of Solar Trash
The industry’s current circular capacity is woefully unprepared for the deluge of waste that is likely to come. The financial incentive to invest in recycling has never been very strong in solar. While panels contain small amounts of valuable materials such as silver, they are mostly made of glass, an extremely low-value material. The long life span of solar panels also serves to disincentivize innovation in this area.
As a result, solar’s production boom has left its recycling infrastructure in the dust. To give you some indication, First Solar is the sole U.S. panel manufacturer we know of with an up-and-running recycling initiative, which only applies to the company’s own products at a global capacity of two million panels per year. With the current capacity, it costs an estimated $20–$30 to recycle one panel. Sending that same panel to a landfill would cost a mere $1–$2.
The direct cost of recycling is only part of the end-of-life burden, however. Panels are delicate, bulky pieces of equipment usually installed on rooftops in the residential context. Specialized labor is required to detach and remove them, lest they shatter to smithereens before they make it onto the truck. In addition, some governments may classify solar panels as hazardous waste, due to the small amounts of heavy metals (cadmium, lead, etc.) they contain. This classification carries with it a string of expensive restrictions — hazardous waste can only be transported at designated times and via select routes, etc.
The totality of these unforeseen costs could crush industry competitiveness. If we plot future installations according to a logistic growth curve capped at 700 GW by 2050 (NREL’s estimated ceiling for the U.S. residential market) alongside the early-replacement curve, we see the volume of waste surpassing that of new installations by the year 2031. By 2035, discarded panels would outweigh new units sold by 2.56 times. In turn, this would catapult the LCOE (levelized cost of energy, a measure of the overall cost of an energy-producing asset over its lifetime) to four times the current projection. The economics of solar — so bright-seeming from the vantage point of 2021 — would darken quickly as the industry sinks under the weight of its own trash.
Who Pays the Bill?
It will almost certainly fall to regulators to decide who will bear the cleanup costs. As waste from the first wave of early replacements piles up in the next few years, the U.S. government — starting with the states, but surely escalating to the federal level — will introduce solar panel recycling legislation. Conceivably, future regulations in the U.S. will follow the model of the European Union’s WEEE Directive, a legal framework for the recycling and disposal of electronic waste throughout EU member states. The U.S. states that have enacted electronics-recycling legislation have mostly cleaved to the WEEE model. (The Directive was amended in 2014 to include solar panels.) In the EU, recycling responsibilities for past (historic) waste have been apportioned to manufacturers based on current market share.
A first step to forestalling disaster may be for solar panel producers to start lobbying for similar legislation in the United States immediately, instead of waiting for solar panels to start clogging landfills. In our experience drafting and implementing the revision of the original WEEE Directive in the late 2000s, we found one of the biggest challenges in those early years was assigning responsibility for the vast amount of accumulated waste generated by companies no longer in the electronics business (so-called orphan waste).
In the case of solar, the problem is made even thornier by new rules out of Beijing that shave subsidies for solar panel producers while increasing mandatory competitive bidding for new solar projects. In an industry dominated by Chinese players, this ramps up the uncertainty factor. With reduced support from the central government, it’s possible that some Chinese producers may fall out of the market. One of the reasons to push legislation now rather than later is to ensure that the responsibility for recycling the imminent first wave of waste is shared fairly by makers of the equipment concerned. If legislation comes too late, the remaining players may be forced to deal with the expensive mess that erstwhile Chinese producers left behind.
But first and foremost, the required solar panel recycling capacity has to be built, as part of a comprehensive end-of-life infrastructure also encompassing uninstallation, transportation, and (in the meantime) adequate storage facilities for solar waste. If even the most optimistic of our early-replacement forecasts are accurate, there may not be enough time for companies to accomplish this alone. Government subsidies are probably the only way to quickly develop capacity commensurate to the magnitude of the looming waste problem. Corporate lobbyists can make a convincing case for government intervention, centered on the idea that waste is a negative externality of the rapid innovation necessary for widespread adoption of new energy technologies such as solar. The cost of creating end-of-life infrastructure for solar, therefore, is an inescapable part of the R&D package that goes along with supporting green energy.
It’s Not Just Solar
The same problem is looming for other renewable-energy technologies. For example, barring a major increase in processing capability, experts expect that more than 720,000 tons worth of gargantuan wind-turbine blades will end up in U.S. landfills over the next 20 years. According to prevailing estimates, only five percent of electric-vehicle batteries are currently recycled — a lag that automakers are racing to rectify as sales figures for electric cars continue to rise as much as 40% year-on-year. The only essential difference between these green technologies and solar panels is that the latter doubles as a revenue-generating engine for the consumer. Two separate profit-seeking actors — panel producers and the end consumer — thus must be satisfied in order for adoption to occur at scale.
None of this should raise serious doubts about the future or necessity of renewables. The science is indisputable: Continuing to rely on fossil fuels to the extent we currently do will bequeath a damaged if not dying planet to future generations. Compared with all we stand to gain or lose, the four decades or so it will likely take for the economics of solar to stabilize to the point that consumers won’t feel compelled to cut short the life cycle of their panels seems decidedly small. But that lofty purpose doesn’t make the shift to renewable energy any easier in reality. Of all sectors, sustainable technology can least afford to be shortsighted about the waste it creates. A strategy for entering the circular economy is absolutely essential — and the sooner, the better.
Lithium mining collapses biodiversity
Vidal 24, Environmental journalist published in The Guardian, BBC, Al Jazeera, The Washington Post, Foreign Policy ("Europe’s thirst for lithium threatens livelihoods, biodiversity in Portugal," Al Jazeera, 1-30-2024, https://www.aljazeera.com/features/2024/1/30/europes-thirst-for-lithium-threatens-livelihoods-biodiversity-in-portugal)//AAlmand
Covas do Barroso, Portugal – Paulo Pires walked up the hill with his flock of sheep and dogs on a warm day in August, as a stream of water gushed down an ancient irrigation channel that has been maintained by local communities over many generations.
“There is a lot of wealth here,” said Pires, now resting in the shade of an oak tree by the flowing water.
For centuries, Covas do Barroso’s water, pastures and forests have been managed collectively to integrate farming, livestock and forestry in a sustainable manner.
But Pires is worried.
Savannah Resources, a company based in the United Kingdom, aims to develop Western Europe’s largest open-pit lithium mine in Barroso, bordering the Peneda-Geres National Park in northeastern Portugal.
“When I was a child I used to come here with my friends and we bathed in the spring,” said Pires, pointing to an area littered with plastic pipes and blasted rocks, the remnants of lithium prospection carried out in 2017 in the village’s common lands.
Pires first saw the wounds opened by the search for minerals and has since felt a sense of dread thinking about an open-air mine on his doorstep.
Butterfly expert Ernestino Maravalhas shows a map of species frequency, in Beça, Portugal on 14 August 2023.
Butterfly expert Ernestino Maravalhas shows a map of species frequency, in Beca. Locals believe the biodiversity of the area will be threatened by the mines [Diana Takacsova/Al Jazeera]
“We’re afraid of the noise, of the dust, of water contamination. Where will I take my sheep?” he said.
The lithium mine could threaten the pastures and mountainsides that Pires’s livelihood depends on. It could also harm his home in the village of Romainho a few hundred metres away from the proposed mining site.
In May, Savannah Resources received preliminary approval from Portuguese authorities to develop an open-pit lithium mine on about 840 hectares (2,076 acres), three-quarters of which is community-owned land.
Lithium for Europe
The mountainous region of Barroso is believed to contain some of Europe’s most significant resources of lithium, a key component in batteries to power electric cars and store renewable energy.
The Savannah Resources project is expected to produce enough lithium for about half a million electric car batteries each year.
Under the banner of a “green transition”, the race for lithium has accelerated around the world.
The European Commission has estimated that demand for lithium will grow 60 times by 2050. Maros Sefcovic, the Commission’s vice president, said climate goals cannot be achieved without critical materials like lithium.
To prevent the European Union from being dependent on outside countries, the EU’s Critical Raw Materials Act aims to facilitate mining activities and set a target that at least 10 percent of Europe’s raw materials should come from local supplies.
“It’s an extraordinary opportunity,” said Ana Fontoura Gouveia, Portugal’s secretary of state for energy and climate, who believes the country’s mineral resources will play a key role in the EU’s ambition to secure more of the battery value chain.
According to Gouveia, lithium could generate 9 billion euros ($9.8m) in investment.
Another company, Lusorecursos, received the green light from Portugal’s environmental agency in September to open a lithium mine inside the Geres-Xures Transboundary Biosphere Reserve, which is a few kilometres from Covas do Barroso.
Prospection and exploration requests have surged in recent years.
Portrait of Maria Loureiro during the protest action in Covas do Barroso, Portugal on 15 August 2023.
A protester joins a demonstration against open-pit mining in Portugal’s north [Diana Takacsova/Al Jazeera]
Portuguese authorities announced they would launch an international public auction of lithium mining concessions, but the sale has been repeatedly postponed over concerns about the social and environmental impact of mining – and a recent corruption probe.
In November, an investigation into alleged corruption related to lithium mining, hydrogen and data centre projects led to the resignation of Portuguese Prime Minister Antonio Costa after prosecutors detained his chief of staff. The former secretary of state for energy and president of the Portuguese environmental agency were named suspects.
Campaigns by local communities against lithium mining have urged authorities to suspend all lithium projects, which they say lack transparency. But prospection works have continued in Barroso, even as governmental buildings and the companies’ offices were searched.
Savannah Resources says the project in Barroso could create hundreds of jobs and contribute more than 1 billion euros ($1.09bn) to Portugal’s gross domestic product. But the promises of economic development have failed to convince locals, who fear mining will destroy their livelihoods and bring short-term profits to only a few.
“We already have jobs,” said Alfredo Cadime, a producer of Barrosa beef, a prized breed of native cattle. “We have pure air, clean water, good-quality products. This is what we need to invest in.”
Barroso is the only region in Portugal – and one of only eight in Europe – recognised by the Food and Agriculture Organization (FAO) as a Globally Important Agricultural Heritage System of outstanding landscapes that combine agricultural biodiversity, resilient ecosystems and a valuable cultural heritage.
Locals fear the proposed mine will be open for only about 10 years but will leave behind a scarred landscape that could take centuries to recover.
Environmental impact
While Portugal’s central government has defended the project as an important asset, local authorities are less enthusiastic about plans to blast Barroso’s hills and dig out giant pits in a region renowned for its agricultural heritage.
“Our ancestors left us a very rich heritage,” said Fernando Queiroga, the mayor of Boticas municipality, which includes Covas do Barroso. “Will I leave my children a devastated land?”
A vocal opponent of the mining project, Queiroga has vowed to use all means to stop it, including legal challenges to halt the operations.
Savannah Resources has promised to follow “the best quality standards” and comply with all regulations. Locals bemoan what they call an absence of transparency and say they were not consulted about the mining plans.
For Nuno Forner, from the environmental association ZERO, the public lack of trust in mining companies is understandable given the industry’s long history of environmental destruction and lack of accountability.
“There are 199 abandoned mines and many continue to affect local populations today,” he said.
Several companies would rather pay a fine than subsidise the rehabilitation of mining territories.
Speaking at a conference on so-called “green mining” held in Lisbon in 2021, Peter Handley, the head of the European Commission’s raw materials unit, said mining in the past was a “very dirty operation” that is becoming “highly technological these days”.
“Open-pit mining, heavy machinery powered by fossil fuels, hundreds of trucks on the roads. How can any of this be called green?” asked Queiroga. “Green is what we have: our forests and our landscapes which will be destroyed by this project.”
Experts have raised concerns about the cumulative impact of the two large-scale mining projects on local ecosystems, biodiversity and threatened species.
“Barroso is a biodiversity hot spot with a mosaic of meadows and forests. There are 106 species of butterflies, including some of the rarest in Europe. They may disappear if their habitats are destroyed,” warned Ernestino Maravalhas, a lepidopterist who has published several books on Barroso’s biodiversity.
In addition to having indigenous livestock breeds and the rare Garrano horse, Barroso is home to important populations of Iberian wolf, a priority species classified as endangered, and critically endangered freshwater pearl mussels.
Environmentalists argue the anticipated harms far outweigh the benefits of lithium mining in Barroso.
“The impacts on the territory, on water and on people’s health will be very significant,” said Forner.
A green transition should include rethinking the way we use the earth’s limited resources, he said.
“We need to reduce the quantity of private vehicles and invest in public transport. Replacing one car with another won’t really solve our problems.”

Waste
Innovation collapses the environment
Coad et al. 20 [Alex Coad, Paul Nightingale, Jack Stilgoe, Antonio Vezzani;  Alex is a professor at Waseda Business School. Paul is a professor at the University of Sussex. Jack at the University of College London. Antonio is at the Roma University; 9-15-2020; "Editorial: the dark side of innovation"; Taylor &amp; Francis; https://www.tandfonline.com/doi/full/10.1080/13662716.2020.1818555; Accessed 6-27-2024; AKwon
3. Types of harm.
 This section discusses various types of harm from innovation focusing on the aggregated level of harm to society (rather than harm to single individuals) because this is the level where policy decisions are taken. 
3.1. Public health risks 
While large part of the innovation literature is focused on the private returns from innovation, its impact often goes beyond the producer-consumer relationship, affecting the public sphere. The dichotomy between private and social benefits (costs) may prove useful not only to understand the underinvestment in R&D, but also to understand the overinvestment in specific technologies. Some public health dangers are not known until long after the innovation's introduction; some were known by firms, some of whom may try to mislead consumers and regulators. Sometimes, dangers are common knowledge, although harmful products continue to be used (e.g. every year people start smoking despite knowing that it is harmful). Other problems are more subtle: investment in expensive high-tech medicine has an opportunity cost that may reduce investment in upstream improvements in public health that have a bigger positive impact. 
Innovations can make dramatic contributions to environmental degradation. We are currently living in a period of accelerated environmental change, the collapse of some ecosystems and regular mass extinctions, involving the melting of Arctic and Antarctic ice, thawing of permafrost, destruction of coral reefs, irreversible fragmentation of rain-forests, the expansion of deserts, increasing frequencies of droughts, floods and forest fires, and the collapse of insect and vertebrate populations (Ceballos, Ehrlich, and Dirzo 2017; Lenton et al. 2019; Kunin 2019; Diaz et al. 2019). The relationship between innovation and the environment may have both a local and a global dimension, and Hansen and Nygaard (this issue) consider a 'local issue' within a more global perspective. 
Renewable innovation causes a cycle of environmental harm that leads to e-waste dumping in the Global South – means innovations cant solve climate change. 
MIT Climate Portal, 21 "Tackling the problem of global technology waste", MIT Climate Portal, https://climate.mit.edu/posts/tackling-problem-global-technology-waste
While green energy solutions often rely on new technology, MIT students who took the MIT-SHASS class STS.032 / Energy, Environment, and Society in fall 2020 discovered that even many promising innovations share a downside — electronics waste (e-waste).
“We’ve been using energy technologies that work well for our needs now, but we don’t think about what happens 30 years in the future,” says Jemma Schroder, a first-year student in the class who learned that waste from solar panels, for example, is on the rise. The International Renewable Energy Agency has projected that, given the current rate of accumulation, the world will have amassed 78 million metric tons of such waste by 2050.
“We’re trying to dig ourselves out of the pit, but we’re just digging ourselves another pit,” Schroder says. “If you’re really aiming for sustainability, you have to think about all aspects of the problem.”
Providing context for energy and sustainability issues is the major goal of STS.032, an elective for the Energy Studies minor. “I understand the imperative that we need energy, we need electronic goods, but the environment is an afterthought. That’s a big mistake,” says Professor Clapperton Chakanetsa Mavhunga of the Program in Science, Technology, and Society, who teaches the class.
“It never really occurred to me that electronics waste, especially solar waste, was such a big issue,” says senior Julian Dubransky, who is majoring in humanities and engineering. “I’d argue it’s one of the most important things I learned at MIT.”
“We can no longer just focus on happy stories about technology,” says Mavhunga, who serves on the Energy Minor Oversight Committee, a subcommittee of the Energy Education Task Force of the MIT Energy Initiative. “What I try to do is place energy in everyday life and to show issues everyday people are grappling with.”
To that end, every year Mavhunga identifies a specific energy challenge and asks students in STS.032 to tackle it. “It’s very much a problem-centered approach to the energy curriculum,” he says.
Global perspective
During the fall 2020 term, Mavhunga’s students spent eight weeks exploring the global landscape of energy and electronics waste, including cast-off cell phones and computers but also retired parts for solar panels. Topics covered ranged from the interplay of energy, race, inequality, poverty, and pollution in the United States to the dumping and innovative recycling of e-waste in Africa.
“We take a world tour, looking at how things are made, how they travel illegally around the world,” Mavhunga says, noting that many cast-off electronics — and their associated pollutants — end up in the Global South. “There is this planned obsolescence at the level of design,” he adds. “And the question of what to do with the waste has not been really discussed.”
Students in STS.032 say they were shocked to learn that many solar panels are already becoming obsolete and that designers did not plan well for end-of-life reuse or recycling. “Solar panels only last 20 or 30 years, so what happens to them after they stop working is a problem,” Schroder says. “Many can’t be recycled, or they can be but it’s too expensive to do so. So, people end up illegally shipping them off to sit in a waste dump.”
Mavhunga hopes STS.032 can help MIT students drive solutions. “Places like MIT should be where this is done precisely because this is where we’ve got the engineers,” he says. “We need more people at the table who design from an ethical, environmental, and social perspective.”
Waste hazards
STS.032 requires two individual papers and culminates in a final group research paper, which this term focused on characterizing the problems associated with solar and electronics waste and proposing solutions.
In their final paper, the students noted some of the hazards of electronics waste, including harmful chemicals such as lead, cadmium, and other known carcinogens, which can leach into the soil and contaminate water supplies. “In East African waste dumps, acids and chemicals from solar panels, lead-acid batteries, and lithium batteries are commonly drained directly into the ground to allow the metal components to be melted down and resold,” the students wrote.
It’s also common to burn the plastic off wires to recover valuable copper, even though the process generates toxic fumes, Schroder says. “It’s not a priority for people to deal with these pollutants, though they are getting into land and water and deteriorating the health of everyone,” she says, because the waste is being processed in areas where subsistence is the higher priority.
AI innovation causes e-waste 
Kidd, 23 -- EVP and general manager of Data Centers at Iron Mountain (Mark, "Energy and e-waste: The AI tsunamis", Data Center Dynamics, www.datacenterdynamics.com/en/opinions/energy-and-e-waste-the-ai-tsunamis/ //LP
The second AI-generated tsunami is at the back end; a stream of used equipment. AI is driving faster server innovation, particularly in chip design, and the latest AI chips such as the Nvidia H100 have had so many billions advanced against their manufacture and are in such short supply that they are even being used as debt collateral and made available for rent.
While this refresh rate will be key to improving efficiency it will also – in tandem with the rise in capacity – increase the scale of e-waste. E-waste is one of the fastest-growing waste streams in the world. By 2030, annual e-waste production is on track to reach a staggering 75 million metric tons.
Global e-waste is thought to hold roughly $60 billion-worth of raw materials such as gold, palladium, silver, and copper. However, just 17 percent of global e-waste is documented to be collected and properly recycled each year.
Rising to the challenge
These waves at the front and back end of the data center will take place as the climate crisis deepens and zero emission targets loom. There will be unprecedented pressure on power grids to provide new electrical power for industries that are weaning themselves off fossil fuels. It is fair to say that generative AI in particular will be under intense environmental scrutiny. To address the twin challenges of capacity growth and e-waste the industry will have to be at the top of its game.
Waste---Pharma
US-Pharmaceutical companies dump toxic waste in Puerto Rico, contributing to extreme health hazards along racial lines. Anxieties about the China tech race only serve to promote the exploitation of the colony. 
Hofstaedter, 22 – Journalist for WYPR, won awards from the Alaska Press Club and led to an update in the Alaska consent statute (Emily, "Big Pharma is flooding Puerto Rico with toxic waste", Mother Jones, https://www.motherjones.com/environment/2022/10/big-pharma-is-flooding-puerto-rico-with-toxic-waste/) //LP
In Puerto Rico, cheap labor and generous tax breaks—since 2017, more than $100 billion worth—have made US-based pharmaceutical firms the biggest economic players in town. Drug manufacturers have brought in tens of thousands of jobs, albeit with a tax-break price tag of more than $1 million each. But a new report by the nonprofit Center for Popular Democracy and advocacy group Hedge Clippers suggests that Big Pharma’s footprint on the island has come with other serious costs: illegal dumping of toxic waste, pollution and depletion of groundwater, and violations of other vital Environmental Protection Agency regulations. The report, released Tuesday, paints a disturbing picture, holding US pharmaceutical corporations at least partially responsible for Puerto Rico’s disproportionately high rates of asthma and cancer. The sum of its findings: a pattern of environmental racism resulting in more than a dozen Big Pharma–related Superfund sites, with the complicity of federal and local authorities. 
Puerto Rico is home to some 500 EPA-designated, toxin-packed Superfund sites, half of which were “active” as of July, meaning they pose an ongoing risk to the surrounding communities and ecosystems. Eighteen of its active sites are on the EPA’s “national priorities list,” which tracks areas most likely to release harmful compounds; of those, 15 are linked to the pharmaceutical industry. And Superfund sites don’t include every area where industries have improperly disposed of hazardous waste—just the most serious health and environmental threats.
The island’s Big Pharma waste sites belong to some of the world’s largest and best-known pharmaceutical companies, including Pfizer, Abbott Chemical, Johnson and Johnson, Roche, and GlaxoSmithKline. One-third of the pharmaceutical and medical manufacturers operating in Puerto Rico have been cited by the EPA for environmental malfeasance in just the last three years, meaning they flouted regulations while Puerto Ricans reeled from the deadly effects of Hurricane Maria. Of those violations, half took place within three miles of low-income neighborhoods of color.
One Pfizer facility, for instance, has been in continuous violation since 2020 of federal limits on lead and copper in drinking water. An Amgen facility has repeatedly failed to report discharged chemicals, and neglected to monitor its water treatment system for pathogens in 2021. The surrounding rivers are polluted with ammonia, arsenic, phosphorus, and selenium, which the EPA says is likely linked to Amgen and other industrial waste producers.
Most shocking, perhaps, is the extent to which Big Pharma has polluted the island’s groundwater. Barceloneta, a town on the northern coast that once contained 60 percent of Puerto Rico’s groundwater, has also been host to more than half a dozen pharmaceutical companies. By 1987, 41 percent of drinking water wells in the North Coast region were closed due to contamination. Some pollution in the area is ongoing, but much contamination also remains from earlier decades.
Abbott Laboratories, an Illinois-based medical conglomerate that manufactures supplies from COVID-19 tests to infant formula, was one of multiple companies that allowed chlorinated hydrocarbons—chemicals linked to cancer and immunosuppression—to spill out of underground tanks, according to the EPA. Those storage sites are often located near public drinking wells, and their toxins can’t be filtered out by the porous limestone aquifers used to move drinking water. Via sinkholes and sprinklers, the compounds contaminate the groundwater that most Puerto Rican farmers use to irrigate their crops. Other companies have been caught dumping pharmaceutical waste into the region’s Manatí River, killing fish hauls and livestock, giving fishermen sores, and causing the development of unwanted vegetation and odors. Although those violations were first caught decades ago, the region’s water remains unsafe.
Pharmaceuticals and medical manufacturing are Puerto Rico’s biggest industries, accounting for just under a third of the island’s 2017 GDP. It’s a sector that used to be even bigger, thanks to plush tax loopholes for businesses in US overseas territories, and local laws that for twenty years allowed drug companies to enjoy a corporate tax rate of zero. The COVID-19 pandemic, and anxieties about China’s economic growth, have renewed conversations about once again expanding drug manufacturing in the United States’ main Caribbean colony. It’s an idea supported by leaders like former Puerto Rico Gov. Aníbal Acevedo Vilá, as well as ex–Trump administration officials.
But mainland pharmaceutical giants, as the report shows, are major contributors to the atrocious water quality that millions of Puerto Ricans deal with daily. Recent data is limited, but a report from the National Resources Defense Council found that, as of 2015, more than 99.5 percent of Puerto Ricans relied on water that failed to meet Safe Water Drinking Act standards. PRASA, the island’s water utility, has a history of being fined by the EPA for failing to comply with Clean Water Act safety requirements.
Now, the climate crisis is making the water situation even more dire: after Hurricane Maria, residents of the town of Dorado were forced to drink well water from a Superfund site. In that case, the pollution wasn’t conclusively tied to a pharmaceutical company—but ones nearby had been the subjects of EPA enforcement actions for multiple infractions. Hurricanes and other disasters, more severe and unpredictable as a result of climate change, also always threaten to spread contamination from polluted sites.
The investigation follows previous exposés by the Center for Popular Democracy and Hedge Clippers that revealed workplace abuse and pervasive low wages in Puerto Rico’s pharmaceutical sector. As many as 90,000 Puerto Ricans work to make some of the most important life-saving drugs on the planet—which come, as these reports make clear, at high cost to their own lives.


Pharma product waste poses health risks and leads to environmental degradation 
Allie Nawrat, 2018, "Pharma and the environment: why pollution remains a worrying trend", Pharmaceutical Technology, https://www.pharmaceutical-technology.com/features/pharma-and-the-environment-pollution-trend/?cf-view //LP
The negative impact of the production of pharmaceutical products on the natural environment is well known. However, this remains largely unregulated, meaning the extremely toxic impact it has on both animals and humans continues with no clear end in sight.
Over the past 30 years, international organisations and the pharmaceutical industry have begun to notice that the detrimental impact pharma products have on the environment on a global scale.
Pharmaceutical products enter the environment at various stages of their life-cycle, but particularly during the production phase. One of the main threats is that discharging antibiotics into the environment can promote the natural development of antibiotic-resistant pathogens that are harder to treat. Lord Jim O’Neill noted this trend in his 2016 UK government-funded independent Review on Antimicrobial Resistance.
Although it is a global issue, like other environmental issues, pharma pollution more directly and seriously affects those living near production plants whose water and food sources are contaminated with waste pharma products.
Health Care Without Harm (HCWH) Europe runs the Safer Pharma campaign to raise awareness of the negative relationship between pharma and the environment and challenge the healthcare industry to clean up its production.
“The production of both active pharmaceutical ingredients (APIs) and finished dose antibiotics is concentrated in specific locations so the resulting point, source pollution, is in incredibly high concentrations and encourages the development of drug resistance,” says HCWH Europe pharmaceuticals policy officer Dr Adela Maghear. “This practice has a detrimental impact on vulnerable populations living near manufacturing facilities and wastewater treatment plants in these countries.”
The pollution of pharma products into the environment also adversely affects animals, particularly fish living in contaminated water. For example, a report published in science journal Nature in 2009 noted that ‘many of Europe’s rivers are home to male fish that are ‘intersex’ and so display female sexual characteristics, including female reproductive anatomy. Some males also produce vitellogenin, a protein normally found in eggs that can be induced in males by hormone exposure’.
Another large study of this problem in 2004 by the UK government’s Environment Agency found that 86% of male fish sampled at 51 sites around the country were intersex.” This phenomenon is blamed upon pollution of the contraceptive pill and its API, ethynyl oestradiol.

Tag 
EEB, 18 -- European Environmental Bureau "The problem of pharmaceutical pollution", No Publication, https://eeb.org/the-problem-of-pharmaceutical-pollution/ // LP
Over 100,000 tonnes of pharmaceutical products are consumed globally every year (24% in Europe). During their manufacture, use and disposal, Active Pharmaceutical Ingredients (APIs) as well as other chemical ingredients are released into the environment.
A very substantial share of pharmaceutical production now takes place overseas. This is particularly the case for antibiotics and other generic medicines. China produces 80-90% of antibiotic APIs and Indian companies lead the production of finished dose products. There have been numerous high-profile pollution scandals at antibiotics production sites in both China and India, resulting in the spread of drug-resistant bacteria.  Possible downstream pollution from manufacturing plants has been observed in the EU and other parts of the world.
APIs are released in high amounts to the environment during human and veterinary consumption of drugs, as between 30 and 90% of an oral dose is excreted in urine as an active substance. A global review shows that over 600 different APIs have been detected in the environment, in some cases at levels that pose a high risk to the environment. Pharmaceuticals have also been detected in drinking water, waste-water, sewage sludge and soils.
3000 APIs are marketed in the EU as human or veterinary drugs. Although the environmental impact of most of these substances is widely unknown, several API are known to persist and to accumulate in the environment. Examples of ecotoxicological effects of APIs include impairment of  the reproduction of exposed fish populations; the effects of various antibiotics on environmental bacteria and algae or the decline of vulture populations due to poisoning with diclofenac when feeding on animals carcases.
The presence of antibiotics in the environment contributes to the development of antimicrobial resistance (AMR), one of the major emerging threats to human health today. AMR burden in terms of lives lost, morbidity, and healthcare expenses and productivity losses is much greater than currently available statistics suggest – 25,000 deaths in 2007 –  and projections estimate a 15 fold increase in morbidity in Europe due to AMR by 2050 with 390,000 deaths .
Despite the high concerns on the threats posed by pharmaceuticals, their releases into the environment are almost unregulated:
Information on environmental impacts of APIs is not available to the public or authorities.
The assessment of the environmental risks  covers only a minority of pharmaceuticals.
There are insufficient monitoring requirements and no specific emission limits in place for releases of API  from manufacturing plants.
There are no limits in place for the content of pharmaceuticals in drinking water, in surface water, or waste water, not even from hospitals’ effluents.
There are no specific regulations for the management of most medicinal products waste.
There is no obligation to monitor or regulate medicinal pharmaceuticals present in sewage sludge or in manure used in agriculture.
As well as other chemical pollutants such as pesticides, biocides or industrial chemicals, the emission of pharmaceuticals into the environment needs to be regulated to ensure adequate information and transparency on the environmental impacts of pharmaceuticals; adequate and reliable evaluation of environmental risks of pharmaceuticals; to prevent environmental releases of pharmaceuticals throughout their life-cycle; and to control emissions of pharmaceuticals to the environment when prevention is not feasible.
AT CCS
[bookmark: _Hlk82866704]CCS is net carbon positive – it’s grossly inefficient, causes upstream emissions, pollution, and leakage 
Kubota ‘19 (Taylor Kubota; Citing Mark Z. Jacobson, professor of civil and environmental engineering @ Stanford AND senior fellow at the Stanford Woods Institute for the Environment; 10/25/19; "Study casts doubt on carbon capture"; Phys; https://phys.org/news/2019-10-carbon-capture.html) *Upstream emissions = emissions, including from leaks and combustion, from mining and transporting a fuel such as coal or natural gas
One proposed method for reducing carbon dioxide (CO2) levels in the atmosphere—and reducing the risk of climate change—is to capture carbon from the air or prevent it from getting there in the first place. However, research from Mark Z. Jacobson at Stanford University, published in Energy and Environmental Science, suggests that carbon capture technologies can cause more harm than good. "All sorts of scenarios have been developed under the assumption that carbon capture actually reduces substantial amounts of carbon. However, this research finds that it reduces only a small fraction of carbon emissions, and it usually increases air pollution," said Jacobson, who is a professor of civil and environmental engineering. "Even if you have 100 percent capture from the capture equipment, it is still worse, from a social cost perspective, than replacing a coal or gas plant with a wind farm because carbon capture never reduces air pollution and always has a capture equipment cost. Wind replacing fossil fuels always reduces air pollution and never has a capture equipment cost." Jacobson, who is also a senior fellow at the Stanford Woods Institute for the Environment, examined public data from a coal with carbon capture electric power plant and a plant that removes carbon from the air directly. In both cases, electricity to run the carbon capture came from natural gas. He calculated the net CO2 reduction and total cost of the carbon capture process in each case, accounting for the electricity needed to run the carbon capture equipment, the combustion and upstream emissions resulting from that electricity, and, in the case of the coal plant, its upstream emissions. (Upstream emissions are emissions, including from leaks and combustion, from mining and transporting a fuel such as coal or natural gas.) Common estimates of carbon capture technologies—which only look at the carbon captured from energy production at a fossil fuel plant itself and not upstream emissions—say carbon capture can remediate 85-90 percent of carbon emissions. Once Jacobson calculated all the emissions associated with these plants that could contribute to global warming, he converted them to the equivalent amount of carbon dioxide in order to compare his data with the standard estimate. He found that in both cases the equipment captured the equivalent of only 10-11 percent of the emissions they produced, averaged over 20 years. This research also looked at the social cost of carbon capture—including air pollution, potential health problems, economic costs and overall contributions to climate change—and concluded that those are always similar to or higher than operating a fossil fuel plant without carbon capture and higher than not capturing carbon from the air at all. Even when the capture equipment is powered by renewable electricity, Jacobson concluded that it is always better to use the renewable electricity instead to replace coal or natural gas electricity or to do nothing, from a social cost perspective. Given this analysis, Jacobson argued that the best solution is to instead focus on renewable options, such as wind or solar, replacing fossil fuels. Efficiency and upstream emissions This research is based on data from two real carbon capture plants, which both run on natural gas. The first is a coal plant with carbon capture equipment. The second plant is not attached to any energy-producing counterpart. Instead, it pulls existing carbon dioxide from the air using a chemical process. Jacobson examined several scenarios to determine the actual and possible efficiencies of these two kinds of plants, including what would happen if the carbon capture technologies were run with renewable electricity rather than natural gas, and if the same amount of renewable electricity required to run the equipment were instead used to replace coal plant electricity. While the standard estimate for the efficiency of carbon capture technologies is 85-90 percent, neither of these plants met that expectation. Even without accounting for upstream emissions, the equipment associated with the coal plant was only 55.4 percent efficient over 6 months, on average. With the upstream emissions included, Jacobson found that, on average over 20 years, the equipment captured only 10-11 percent of the total carbon dioxide equivalent emissions that it and the coal plant contributed. The air capture plant was also only 10-11 percent efficient, on average over 20 years, once Jacobson took into consideration its upstream emissions and the uncaptured and upstream emissions that came from operating the plant on natural gas. Due to the high energy needs of carbon capture equipment, Jacobson concluded that the social cost of coal with carbon capture powered by natural gas was about 24 percent higher, over 20 years, than the coal without carbon capture. If the natural gas at that same plant were replaced with wind power, the social cost would still exceed that of doing nothing. Only when wind replaced coal itself did social costs decrease. For both types of plants this suggests that, even if carbon capture equipment is able to capture 100 percent of the carbon it is designed to offset, the cost of manufacturing and running the equipment plus the cost of the air pollution it continues to allow or increases makes it less efficient than using those same resources to create renewable energy plants replacing coal or gas directly. "Not only does carbon capture hardly work at existing plants, but there's no way it can actually improve to be better than replacing coal or gas with wind or solar directly," said Jacobson. "The latter will always be better, no matter what, in terms of the social cost. You can't just ignore health costs or climate costs." This study did not consider what happens to carbon dioxide after it is captured but Jacobson suggests that most applications today, which are for industrial use, result in additional leakage of carbon dioxide back into the air. Focusing on renewables People propose that carbon capture could be useful in the future, even after we have stopped burning fossil fuels, to lower atmospheric carbon levels. Even assuming these technologies run on renewables, Jacobson maintains that the smarter investment is in options that are currently disconnected from the fossil fuel industry, such as reforestation—a natural version of air capture—and other forms of climate change solutions focused on eliminating other sources of emissions and pollution. These include reducing biomass burning, and reducing halogen, nitrous oxide and methane emissions. "There is a lot of reliance on carbon capture in theoretical modeling, and by focusing on that as even a possibility, that diverts resources away from real solutions," said Jacobson. "It gives people hope that you can keep fossil fuel power plants alive. It delays action. In fact, carbon capture and direct air capture are always opportunity costs."
Not coming now – widespread failures. 
Elliott ‘18 (Dave Elliott; Emeritus professor of technology policy at the Open University, UK; 9/5/18; “Whatever happened to carbon capture?”; Physics World; https://physicsworld.com/a/whatever-happened-to-carbon-capture/)
CCS has increasingly been seen as expensive and uncertain – the UK abandoned its £1 bn CCS power plant competition in 2015. It’s the same elsewhere. The flagship US Kemper coal CCS project has been halted. Norway, a CCS pioneer with its enhanced oil recovery technology, has now cut its CCS funding. Some work on CCS is still continuing, and there are around 17 projects running worldwide, although all but two of them are industrial gas processing or chemical plants, not power plants, and only four have dedicated geological CO2 storage. While CCS may have some important industrial applications, as far as the power sector is concerned the overall message seems to be that for the moment it is “game over” for CCS, in the EU especially, with renewables offering a cheaper option.
Scale-up is too slow. 
Minx ‘18 (*Jan Christoph Minx is head of the applied sustainability science working group at the Mercator Research Institute and professor for climate change and public policy at the University of Leeds. **Gregory Nemet is an associate professor at the University of Wisconsin-Madison; 5-31-2018; “The inconvenient truth about carbon capture”; Washington Post; https://www.washingtonpost.com/news/theworldpost/wp/2018/05/31/carbon-capture/)
A breakthrough invention in science often stimulates exuberant assumptions that shortcuts in the process of technology adoption are available. But they rarely are. The research community on carbon dioxide removal may be proceeding down a path of wishful thinking that the brilliance of the ideas behind this research will inherently create adopters and users. A revealing point is that in many studies and news articles, these technologies will be “deployed.” Only rarely do we read about people “adopting” them. This top-down orientation, using military language, is bound to run into problems, especially at the massive scales involved.
Consider the experience of arguably the most dynamic low-carbon innovation so far, solar photovoltaic panels. It took 60 years after the first commercial use, the Vanguard-1 satellite in 1957, to get to the current state where solar beats coal and gas on cost in sunny places. By the 2030s, more than 10 percent of global energy supply is expected to come from solar. The first commercial direct CO2 air capture system came online last year. If air capture is to follow a similar timeline to solar, it will be low cost in 2077 and attain widespread adoption by 2100. That is far too late.
CCS is infeasible and emits worse pollutants  
Baxter ‘17 (Tom Baxter; Senior Lecturer in Chemical Engineering; 8/23/17; “It’s time to accept carbon capture has failed – here’s what we should do instead”; Conversation; https://theconversation.com/its-time-to-accept-carbon-capture-has-failed-heres-what-we-should-do-instead-82929)
But ten years after the UK government first announced a £1 billion competition to design CCS, we’re not much further forward. The reason is summed up by the geologist Lord Oxburgh in his contribution to the government-commissioned report on CCS published last year:
There is no serious commercial incentive and it will stay that way unless the state demonstrates there is a business there.
The problem is that the process is costly and energy intensive. For a gas-fired power station, you typically have to burn 16% more gas to provide the capture power. Not only this, you end up with a 16% increase in emissions of other serious air pollutants like sulphur dioxide, nitrogen oxides and particulate matter. Concerns have also been expressed about the potential health effects of the amine solvent used in the carbon capture.
You then have to contend with the extra emissions from processing and transporting 16% more gas. And all this before you factor in the pipeline costs of the CO₂ storage and the uncertainties around whether it might escape once you’ve got it in the ground. Around the world, the only places CCS looks viable are where there are heavy state subsidies or substantial additional revenue streams, such as from enhanced oil recovery from oilfields where the CO₂ is being pumped in.

AT Disease
Innovation leads to disease by prioritizing expensive tech over upstream improvements
Coad et al. 20 [Alex Coad, Paul Nightingale, Jack Stilgoe, Antonio Vezzani;  Alex is a professor at Waseda Business School. Paul is a professor at the University of Sussex. Jack at the University of College London. Antonio is at the Roma University; 9-15-2020; "Editorial: the dark side of innovation"; Taylor &amp; Francis; https://www.tandfonline.com/doi/full/10.1080/13662716.2020.1818555; Accessed 6-27-2024; AKwon
3. Types of harm.
 This section discusses various types of harm from innovation focusing on the aggregated level of harm to society (rather than harm to single individuals) because this is the level where policy decisions are taken. 
3.1. Public health risks 
While large part of the innovation literature is focused on the private returns from innovation, its impact often goes beyond the producer-consumer relationship, affecting the public sphere. The dichotomy between private and social benefits (costs) may prove useful not only to understand the underinvestment in R&D, but also to understand the overinvestment in specific technologies. Some public health dangers are not known until long after the innovation's introduction; some were known by firms, some of whom may try to mislead consumers and regulators. Sometimes, dangers are common knowledge, although harmful products continue to be used (e.g. every year people start smoking despite knowing that it is harmful). Other problems are more subtle: investment in expensive high-tech medicine has an opportunity cost that may reduce investment in upstream improvements in public health that have a bigger positive impact. 



AT Econ
Growth-otiented innovation triggers the treadmill of production which is globally unsustainable
Robra et. al, 23 (Ben Robra, Alex Pazaitis, Chris Giotitsas, Mario Pansera, "From creative destruction to convivial innovation", Science Direct, https://www.sciencedirect.com/science/article/pii/S0166497223000718) // LP
The ‘innovate or die’ mantra has indisputably dominated Science and Technology (S&T) policy in the last decades of the 20th as well as the beginning of the 21st century (Pansera and Fressoli, 2021). Under this mantra innovation is generally seen as neutral, apolitical, and inevitable; a necessity for any type of progress and prosperity. It is often supported and underpinned by an almost religious faith in progress that crystalised into technological determinism and productivism. The first sees technical change as inevitable, the latter considers innovation always good and desirable. This interpretation of innovation is in many ways connected to the role of technical change in industrialised capitalist societies. A role condensed in Schumpeter’s concept of Creative Destruction, an idea borrowed from Sombart’s (1913) War and Capitalism (Reinert and Reinert, 2006). In the 1930s Schumpeter (1934) argued that one of the main drivers of capital accumulation is technological change (incl. innovation), which continuously revolutionises the way goods and services are produced and delivered, introducing dynamism and instability into the context of a competitive free market economy. Shortly after, i.e. in the decades following World War II, the endless pursuit of economic growth became one of the core economic and political goals (Dale, 2012). Hence, the interpretation of innovation anchored in the concept of Creative Destruction, coupled with the systemic application of science for the development and expansion of market economies, has helped produce an unprecedented era of economic as well as material growth.
The pursuit of endless economic growth and expansion has been ecologically problematised as early as the 1970s (see Georgescu-Roegen, 1971; Meadows et al., 1972). For a breadth of scholars (see e.g. Daly and Farley, 2011; Hickel and Kallis, 2020; Spash, 2017; Victor, 2008) the ever increasing use of materials and resources is the reason for climate change, ocean acidification, species extinction, and other types of ecological degradation. Humankind faces unprecedented changes due to its increasing material throughput that ignores the biophysical limits of our planet (Hoekstra and Wiedmann, 2014; Rockstrom ¨ et al., 2009). It therefore begs the question why an interpretation of innovation based on Creative Destruction with the purpose of endless expansion persists? These mainstream interpretations of innovation can be interpreted as actively propelling climate change and other ecological degradation further undermining a sustainable future on this planet. In this paper we therefore argue that the seemingly neutral view of innovation as a necessary driver of economic growth and thus prosperity has not only become obsolete, but also represents a noxious and dangerous compass guiding S&T policy.
To question the neutrality of innovation we draw insights from Science, Technology and Society (STS) scholarship and beyond; in particular Walsh’s (2021, p. 2) argument that “innovation today is best understood as innovation under capital”. Walsh (2021) suggests STS scholarship to (re)consider its Marxist roots to achieve a truly critical view on innovation (see also Sheehan, 2021). Following this line of thought the basic assumptions of technological determinism (i.e. artefacts produce society) can also be questioned (MacKenzie, 1984). Following these arguments, a more nuanced and politicised framing of technology as socially constructed phenomena could be adopted to guide the ways society manages and governs innovation (Pansera and Fressoli, 2021; Winner, 1993). In other words, this paper takes the perspective that innovation ought to be understood in its specific historic and cultural settings. Creative Destruction (and thus the current understanding of innovation) as an ideology emerged from a specific set of values and worldviews that have been the cradle of Western capitalism (Jimenez et al., 2022). Modern ideas of innovation can be viewed as stemming from the needs of capitalism for valorisations (MacKenzie, 1984). Valorisation is here understood as the process of directing investment towards the increase (and ultimately accumulation) of capital. Investment employs technology to transform labour and natural resources to abstract value to be realised in markets. Valorisation is closely connected to commodification and drives accumulation by creating and reproducing the conditions for accumulation to take place. Therefore, under the understanding of innovation in the context of capital valorisation, the sole purpose of innovation is to increase capital returns. Political ecologists like Gorz (2012) argue that the process of capital valorisation imposes its logic on science and technology (hence also innovation), definition of needs, consumption, and organisation of work. Being embodied in this logic of valorisation, the dominant neutral view on innovation rarely questions goals, purposes and values of innovation (Walsh, 2021).
It disproportionately affects less-developed countries. 
Coad et al. 20 [Alex Coad, Paul Nightingale, Jack Stilgoe, Antonio Vezzani;  Alex is a professor at Waseda Business School. Paul is a professor at the University of Sussex. Jack at the University of College London. Antonio is at the Roma University; 9-15-2020; "Editorial: the dark side of innovation"; Taylor &amp; Francis; https://www.tandfonline.com/doi/full/10.1080/13662716.2020.1818555; Accessed 6-27-2024; AKwon
Another issue is related to the `North-South' perspective. Rich countries develop new innovations that are applied across the world, then the rich countries notice that these innovations are toxic or harmful, and either move on to better alternatives or develop infrastructures to deal with the waste or simply export their waste (e.g. electronic waste). Poor countries, on the other hand, may not have the institutional structures in place to enable them to contain the problems. Most academic research on innovation focuses on its production in R&D intensive sectors in rich nations. But this is a very misleading view of innovation. For most people, in most countries, for most of history, innovation is not something that was developed where they live to address their problems. Innovation is, instead, something that happens in other places, is adapted to the institutions and culture of those places and comes from those places. Its arrival can be very disruptive because it may not necessarily fit with the local environment, and the changes that are required can be experienced as an imposition. In this spirit, Hansen and Nygaard (this issue) discuss the problem of solar waste in Sub-Saharan Africa. There is an interesting issue for public policy and normative social science about how the downsides of innovation are socially distributed both internationally and within nations. 
Innovation develops unsustainably, destroying the environment, increasing pollution, and harming human health—rebound effect mean even efficient tech fails.
Biggi & Elisa 20, Responsible Management Research Center, Department of Economics & Management, University of Pisa, Pisa, Italy (“The noxious consequences of innovation: what do we know?”, Industry and Innovation, 2-2020, https://doi.org/10.1080/13662716.2020.1726729)//AAlmand
Cluster B displays significant growth in the number of publications per year, compared to the other clusters. Most of the articles of this cluster have a meso-level unit of analysis and examine socio-technical systems (e.g. electricity, agro-food, transportation, etc.) These works address the unintended and harmful effects of innovation and investigate the complex interactions between the biophysical, social, economic and institutional factors resulting from the introduction of an innovation in the current socio-technical system. These studies tend to emphasise the directionality of transitions, arguing that innovations can have a tendency to develop in unsustainable ways. For instance, in an ethnographic study of Danish households, Røpke, Christensen, and Jensen (2010) explore unsustainable patterns of consumption of ICT. The study shows that the energy that is consumed by these technologies (including the most energy efficient ones) keeps increasing with their incorporation in everyday social practices. As a result, the energy reductions derived from more efficient technologies are outweighed by the energy consumption of ICT in households. In a study of the agricultural system, Wigboldus et al. (2016) investigate the scaling of agricultural-improving technologies such as disease-resistant seeds, permaculture cultivation practices and automated milking systems. They show how the scaling up of these technologies may pose a series of undesirable effects such as unanticipated environmental degradation effects, poor farm worker labour conditions and loss of control by farming communities over seeds. For example, pesticides give positive economic returns in the short run, but generate negative externalities in the form of environmental degradation and adverse impacts on human health. The adoption of these detrimental innovations is ascribed (mostly) to the fact that the agricultural system became locked into a path-dependent production model which has developed along a direction that it is difficult to change despite its being environmentally and socially unsustainable. Of particular interest is that the research in this cluster, stresses that, in some cases, even innovations designed to contribute positively to the environment – see, e.g. improvements to materials and improved energy efficiency in buildings – may cause significant unintended negative impacts on society, including greater consumption and increased waste and pollution, giving rise to the so-called ‘rebound (or take-back) effect’ (Frondel 2004; Herring 2004). Herring and Roy (2007) study is a fitting example of this. They examine the rebound effect in an empirical study focused on the factors that influence consumers’ adoption of low and zero carbon technologies. They show that adopting energy-efficient technologies can result in reduced energy consumption, in the short term, of between 10% and 20%; however, this positive effect is soon outweighed by rising levels of consumption. Rebound effects are observed, also, in the transportation system, as noted by Wang, Zhou, and Zhou (2012), who investigate the direct rebound effect for passenger transport in China in the period 2002–2007 and show that energysaving transport systems reduce transport costs, but that the energy reductions are offset by increased demand for public transport due to its lower costs.
Innovation driven by capitalist competition that accelerates the “treadmill of production,” overconsuming resources and destroying the environment
Sadiq et al 22, International Islamic University Islamabad (“Destructive Innovation to the Unsustainability of the Environment,” Global Language Review, 6-2022, VII(II), 357-366. https://doi.org/10.31703/glr.2022(VII-II).30)//AAlmand 
In this modern dynamic world, innovation coupled with entrepreneurship plays an important part in the field of economic development. In the view of Joseph Alois Schumpeter, "carrying out innovations is the only function which is fundamental in history" (Sledzic p. 89). The historical development of industrialisation was the outcome of growing capital due to the greater prosperity of the western nations. Technological change and innovations were perceived as the guarantee for 'social welfare in general (Gries et al. 2017 in Sazarukki). The capital was used to replace labour with technology for increased production. This increase in industrialisation led to a substantial increase in demand for natural resources. New technologies were being used in introducing these nova industrial processes, which required more energy. With the passage of time, innovations started to swarm upon modern societies, and there began a capitalistic marathon to grab consumers to achieve materialistic gains by providing them with innovative industrial processes and productions. The consequences of these kinds of developments were hazardous in their effect. These activities not only brought about a sudden decrease in natural resources but also polluted the environment on the whole. The modern industrial revolutions generated a new political-economic system labelled as the "treadmill of production" (Schnaiberg 1980b; Schnaiberg & Gould 1994). This political-economic system runs over the rail of expanding industrial production and increasing consumption, as well as the politicised public confluence of private capital, labour, and governments, which is involved in promoting this goal. A remarkable increase in production generated opportunities for further employment, and the service sector seemed to grow more rapidly. Finally, states and their government apparatus increasingly shared a stake and created possibilities to expand the private sector in economic terms. Following these interests and beliefs, private capital, labour, and state interests represented a powerful political force, accelerating the treadmill of industrial production. This industrial process demanded raw material inputs extracted from the ecosystem and added wastes as the by-products of outputs to the ecosystems (pp. 5-6). Thus greater mechanisation resulted in creating more pollution problems. Moreover, intensive capital requires greater material input and demands more energy to run machinery, so a higher level of withdrawal from ecosystems is required. Industrial factories use more chemicals in the production process, adding pollution to the ecosystem. This article manipulates the innovation theory of Joseph. A. Schumpeter, describes the production process under the guise of economic well-being and environmental sociologist Allan Schnaiberg’s theory of treadmill of production forms the argument that production process and overconsumption contribute to environmental pollution and instabilities. The treadmill or production process consists of Stakeholders (workers and citizens) and shareholders (investors and managers). They keep themselves indulged in this process of the treadmill and continue contributing to environmental pollution.
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