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From Hormuz to the cockpit: How warfare and criminal activity undermine GPS and the race to safeguard navigation

theconversation.com · Zak Kassas, Professor of Electrical and Computer Engineering, The Ohio State University

The Strait of Hormuz is just one example of a busy shipping lane where GPS signals are blocked and faked. Asghar Besharati/Getty ImagesFew people want to get lost when traveling. But if there are places where being lost feels especially unsettling, they tend to be the sea, desert and sky. These environments share a defining feature: the absence of distinctive visual cues. Where horizons blur, landmarks disappear and every direction can look deceptively similar. Knowing where you are depends on information that you cannot see for yourself.


For most of human history, finding your way in such environments required skill, judgment and constant attention. Satellite navigation marked a fundamental shift. The advent of GPS has made navigation almost effortless: Press a button and voilà, location and heading appear instantly. 


GPS’s great strength is that under benign conditions, it works remarkably well in precisely the environments where being lost would be most dangerous. Civilian systems routinely achieve meter‑level accuracy. This accuracy, however, masks a growing vulnerability. 


Over the past few years, deliberate GPS interference has surged worldwide, disrupting maritime and aviation operations at an unprecedented scale. I’m an electrical engineer who studies alternative methods of electronic navigation. My lab and others around the world are developing these alternatives as backup for when GPS is unavailable or unreliable.


When GPS is silent – or lies


Jamming overwhelms weak satellite signals with noise or radio frequency signals, blocking GPS position and time altogether.


Spoofing is more insidious: Counterfeit signals surreptitiously replace authentic ones, misleading GPS receivers about location and timing while appearing to crews and automated systems to operate normally.


Interference arises from three sources: military activity, criminal exploitation and accidental misuse. In conflict zones, GPS disruption has become a routine tool of warfare, used to protect assets, degrade surveillance and counter drones. This activity is well documented across Ukraine, the Black Sea, the Baltic Sea, the eastern Mediterranean and the Persian Gulf. It routinely spills over to affect civilian ships and aircraft, and civilian life. 


Accidental GPS jamming has caused serious disruption at international airports by making it difficult for aircraft and air traffic controllers to track traffic in and out of the airports. Intentional GPS spoofing was even used in a highway heist to steal US$1 million worth of restaurateur Guy Fieri’s tequila.



            
            An episode of “60 Minutes” tells the story of how criminals used GPS spoofing to steal two truckloads of tequila.
          

Making matters worse, spoofed GPS data does not remain confined to a single system. Ships use the Automatic Identification System to broadcast their locations and to see what other ships are nearby to avoid collisions. The system broadcasts a ship’s GPS position information along with the ship’s name, course and speed, classification and call sign. 


GPS spoofing effectively corrupts Automatic Identification System signals, sending false position information to nearby vessels, shore authorities, insurers and commercial tracking services. This activity can create fleets of “ghost ships” that appear real to others navigating nearby. 


Criminals use GPS interference to block or alter Automatic Identification System information to evade oversight. Illegal fishing fleets, oil smugglers, sanctions evaders and maritime sand thieves have been repeatedly linked to falsified or disrupted Automatic Identification System and GPS signals. 


Deadly consequences


GPS intereference is not new, and the U.S. government warned about it decades ago, but the scale of its impact has significantly accelerated over the past few years. GPS spoofing and jamming incidents affecting civil aviation increased by about 500% from January to August 2024. 


Maritime authorities reported hundreds of ships affected daily, with groundings and collisions in 2024–25 publicly linked to interference of GPS and other satellite navigation systems, including in the Baltic Sea and the Strait of Hormuz. 


The consequences have claimed lives. In December 2024, Azerbaijan Airlines Flight 8243 was struck by a Russian air-defense system, killing 38 people after the flight was diverted due to GPS interference. At sea, GPS interference in the Strait of Hormuz has caused oil tanker collisions. 



            
            GPS jamming caused the container ship MSC Antonia to run aground in the Red Sea near Jeddah, Saudi Arabia, on May 10, 2025.
          

Disruption has also forced runway closures, mass flight diversions and emergency procedures at Newark Liberty, Dallas-Fort Worth and Denver international airports. 


Even senior officials are not immune: In 2025, GPS jamming forced an aircraft carrying the European Commission President Ursula von der Leyen to make an emergency landing.


Strait of Hormuz: Navigation danger zone


Recent incidents in the Strait of Hormuz during the U.S.-Iran war mark a decisive escalation in the risk posed by GPS interference. The strait sits at the intersection of intense geopolitical conflict and one of the world’s most critical maritime choke points. Around 20% of global petroleum trade transits these narrow waters each day, alongside dense commercial traffic. There’s little margin for navigational error. Here, even modest mistakes in position or timing can rapidly escalate into collisions, groundings or environmental disasters. 


The Iran war has led to sustained spoofing across the Persian Gulf. Ships have reported positions via Automatic Identification System that place them on land or otherwise miles from their true locations without triggering alarms.


In the confined waters of the Strait of Hormuz, where ships pass one another in close proximity, GPS interference erodes situational awareness precisely where it matters most.





Crucially, interference in Hormuz is persistent rather than episodic. Reports show jamming and spoofing used systematically over extended periods, not merely as short-term responses to specific incidents. This pattern suggests that GPS disruption has become routine practice rather than a niche capability in electronic warfare. 


Once normalized in one of the world’s busiest sea-lanes, such practices are difficult to contain geographically. The result is a navigation environment in which people can no longer fully trust position, timing and identity at sea. The consequences extend far beyond the confines of the Persian Gulf.


Beyond GPS


The normalization of GPS disruption exposes a deeper issue: Modern navigation resilience has been built around the assumption that GPS signals are usually available and trustworthy. As that assumption erodes, attention has shifted from hardening GPS toward security through diversification. This means drawing navigation information from fundamentally different signals. 


For a backup to satellite navigation, several countries, including the U.K., France, Saudi Arabia, Russia, South Korea and China, are deploying or modernizing long-range radio navigation, or LORAN, a system that dates back to World War II.


Another alternative that has gained increased interest over the past decade or so is using signals never intended for navigation, referred to as signals of opportunity. In contrast to dedicated navigation systems, such as long-range radio navigation, this approach uses existing infrastructure and preserves scarce radio spectrum. A particularly fruitful type of signal to exploit is terrestrial cellular. 



            [image: three map views with three inset photos]
            
              The author’s team tracked the path of its car using signals from cell towers during live GPS jamming at Edwards Air Force Base.
              Zak Kassas
            
          

My lab has demonstrated this type of navigation with ground vehicles, unmanned aerial vehicles, or UAVs, high‑altitude balloons and aircraft, including in GPS‑jammed environments. We developed specialized receivers that exploit signals from existing LTE and 5G cellular networks. 


We have demonstrated sub‑meter accuracy on UAVs, near-lane‑level accuracy on ground vehicles, and meter-level accuracy on aircraft and high-altitude balloons, without cooperation from cellular network providers.



            [image: photo of a twin-engine plane with eight people in front of it above a satellite image overlaid with numerous colored pins]
            
              The author’s team tracked the flight of a U.S. Air Force plane it was aboard using signals from cell towers, demonstrating that its method aligned closely with GPS.
              Zak Kassas
            
          

Another approach leverages the rapid proliferation of constellations of low Earth orbit communication satellites. Compared with GPS signals from medium Earth orbit, low Earth orbit satellites offer stronger signals, are numerous, transmit in a much wider swath of the spectrum, and their signals are more resilient to wide-area disruption. 


We demonstrated meter-level positioning accuracy exploiting signals transmitted by Starlink satellites. We then developed receivers that can passively listen to signals emitted from multiple low Earth orbit satellite constellations. 



            
            The author’s lab demonstrated using satellite signals not meant for navigation to approximate the position-tracking ability of GPS. The blue line represents the vehicle’s GPS position and the green the vehicle’s position estimated by the researchers’ system.
          

Since then, my lab has demonstrated navigation with low Earth orbit satellites across the U.S. In our latest experiment, we successfully navigated a vessel in the Arctic seas, off the coast of Greenland. 



            [image: Four panels: aerial view of a ship, map overlaid with numeroous lines, and two aerial views of ocean with a red, a blue and a green line]
            
              The author’s team tracked the course of a ship it was aboard in the Arctic using nonnavigation signals from low Earth orbit satellites.
              Zak Kassas
            
          

These results point to a pragmatic solution: Navigation resilience will come from a diversity of techniques. We and others are already demonstrating the technologies to do so. Whether they are put into practical use is now a matter of policy, regulation and timing.

Zak Kassas receives funding from the Office of Naval Research, Air Force Office of Scientific Research, US Department of Transportation, NASA, Sandia National Laboratories. He is affiliated with The Ohio State University and is a Fellow of the IEEE and the ION.


Original: https://theconversation.com/from-hormuz-to-the-cockpit-how-warfare-and-criminal-activity-undermine-gps-and-the-race-to-safeguard-navigation-281106
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Melatonin can be a safe and effective sleep aid for all ages – but product inconsistencies and improper dosing lead to real harms

theconversation.com · Sally Ibrahim, Associate Professor of Pediatrics, Case Western Reserve University

It's important to discuss overall sleep health with your child's doctor. Jacob Wackerhausen/iStock via Getty Images PlusMelatonin – a go-to sleep aid for kids and adults alike in many households in America – continues to create media buzz, with conflicting messages that leave people uncertain about its safety.


Some headlines point to melatonin’s supposed immunity boosting power, while others point to unestablished links between melatonin and heart failure.


I’m a pediatrician and sleep medicine doctor specializing in children, adolescents and adults. 


In my experience, many families go through difficulties with sleep for several months and even years before they seek out specialty care, and often they come across information online that isn’t tailored to the right age group or sleep condition. In addition, the Food and Drug Administration hasn’t approved any insomnia medications for children, so pediatricians don’t have many options.


Melatonin is the most widely studied sleep aid in children. Still, I find that many parents feel uncertain about using melatonin, and some even experience guilt if they do, despite some clear benefits with appropriate use.  


Adequate, regular and healthy sleep is essential for functioning our best throughout the day, and people deserve to get sleep information that is supported by evidence. 


Melatonin’s role in shaping circadian rhythms


Melatonin is released during evening hours by a tiny, pine cone-shaped endocrine gland deep in the brain called the pineal gland. 


Melatonin levels peak in the middle of the night and plummet by morning. Once the melatonin signal starts to come on, it rises and then falls during the night. This process is “circadian” in that it happens daily.


Light is the strongest inhibitor of melatonin production. Darkness removes that inhibition and allows the pineal gland to release melatonin. This is why sleep specialists often advise against exposure to bright light and encourage natural light exposure during the day – particularly in the morning – to solidify natural sleep patterns based on circadian rhythms.  


Melatonin and sleep regulation


Unlike other over-the-counter sleep aids, melatonin affects two pathways that encourage sleep. One pathway results in the “hypnotic” effect, which increases sleepiness and helps us fall asleep, like most other sleep aids. The other pathway, which is unique to melatonin, results in the “chronotropic” effect, which helps support and regulate sleep-wake timing and circadian rhythms.


Having insomnia, which includes difficulties falling asleep, staying asleep or waking too early, can lead to daytime dysfunction. When used at night, melatonin can reduce the time it takes to fall asleep and may also shift the circadian clock to an earlier time. 


A circadian rhythm disorder refers to a problem with the timing of sleep in relation to our environment. 


The most common circadian rhythm disorder in some teenagers and young adults is the delayed type. This relates to having a later internal clock compared with actual clock time. In other words, people are not tired enough to go to bed until later – even after midnight. This affects the time of sleep onset, making it hard to fall asleep and hard to wake up, and ultimately shortens sleep duration. 


Melatonin can be helpful in these cases because it signals the delayed brain clock that it’s time for sleep earlier than the person would naturally feel tired.


Importantly, taking synthetically produced melatonin does not affect or interfere with the body’s own production of melatonin. 



            [image: Close-up of a bedside table with an alarm clock, a glass of water and some reading material, with a person sleeping in the background.]
            
              Some people’s delayed circadian clocks cause them to not feel tired until quite late in the evening.
              Jiyi/iStock via Getty Images Plus
            
          

The wide variety of melatonin options


Melatonin products can be made in a regular immediate-release formulation, which is found in most liquids and chewables. These provide a fast peak effect – usually within 10 to 30 minutes of taking it – for helping with falling sleep. 


It can also be made in an extended-release formulation. These products have a gradual onset, sometimes even peaking midsleep and making it easier to stay asleep. 


Some brands provide both immediate and extended-release benefits for falling asleep and staying asleep. 


Many children with insomnia before bedtime who use melatonin will be able to fall asleep faster and increase total sleep time by about a half-hour; some do not respond.


For this and other reasons, it’s important to consult with a healthcare provider before taking melatonin or giving it to a child.


Potential downsides of melatonin


Melatonin comes with some potential downsides, the most obvious of which is that because it is considered a dietary supplement in the U.S., it is not regulated by the FDA as a prescription medication.


In other parts of the world, such as the European Union, melatonin is available only by prescription, with appropriate dosing by a licensed clinician. 


Because melatonin is labeled only as a supplement in the U.S., many parents are giving it to their children without the guidance of a healthcare professional and without trying nonpharmaceutical therapies for insomnia first. And many people use melatonin for undiagnosed sleep conditions that may not warrant its use. It is important to seek medical attention before using any sleep aid, including melatonin.


Another major variable is brand quality. One brand might deliver spot-on doses backed by rigorous testing for quality, while another might have wildly different concentrations than the label claims.  


For instance, a 2023 study showed that some brands labeled a chewable gummy product as melatonin even though it contained no melatonin. Even more disturbing, some brands whose products were labeled as melatonin in the study actually had cannabidiol, or CBD, in them instead.  


The same study found that among 30 commercial melatonin products, melatonin content ranged from −83% to +478% of the labeled content. And even within a single lot of a given brand, melatonin content varied by as much as 465%. 


High doses of melatonin in children have not been tested for safety. While reported overdoses are generally associated with mild symptoms, some children have been hospitalized.


Because melatonin is not regulated as a drug in the U.S., it is a good idea to check consumer sites to find reliable brands and to look for USP verification, a third-party testing program performed by an independent nonprofit organization.


It is imperative that parents keep melatonin out of the reach of children, particularly gummies, which may appear tasty to a child. There have been numerous reports of kids mistaking supplements in the form of gummies – melatonin or otherwise – for candy, leading to overuse and overdoses. 



            [image: A hand holding up a single gummy in the foreground with a wide array of colorful gummies in the background.]
            
              Melatonin gummies come in bright colors and enticing flavors, which can lead to harmful overdoses in children.
              Gerardo Juarez/iStock via Getty Images Plus
            
          

Melatonin use for insomnia in children and adolescents


When used correctly – meaning the right brand, right dose, right reason and with guidance from a healthcare professional – melatonin can be used safely to help support treatment of insomnia.  


Research strongly points to the safety of melatonin as a sleep aid for use in children, along with other treatments for disorders of insomnia and circadian rhythm disorder. 


In particular, there is a solid base of studies about the safety and effectiveness of melatonin use in children with neurodevelopmental disorders, such as autism spectrum disorder and attention-deficity/hyperactivity disorder, or ADHD. Many clinicians who care for children with autism and ADHD recommend the use of melatonin after trying other behavioral strategies for insomnia.  


The most trustworthy evidence for the use of melatonin in children and teens comes from rigorous scientific studies called randomized controlled trials. In one trial of 125 children and teens – the majority of whom had autism – melatonin use increased total sleep at night by nearly 60 minutes. 


Another comparative study of 275 children demonstrated that those who received melatonin slept 22 minutes longer, on average, compared with those in the placebo group. 


While long-term studies are still limited, one study of children with autism who took nightly prolonged-release melatonin for two years found no significant changes in body mass index or puberty timing. 


When using melatonin, the timing and dosage is critical for efficacy and safety. Doctors recommend taking melatonin 30 minutes before bedtime for insomnia. 


The International Pediatric Sleep Association recommends the following dosages, according to age:



	Toddler (ages 2–3): Up to 1 milligram (mg); not recommended for infants under 2

	Preschool (ages 4–5): Up to 2 mg

	School-age (ages 6–10): Up to 3 mg

	Older school-age and adolescents (ages 11+): Up to 5 mg



Sally Ibrahim receives research related grant support from the National Institute of Health, Centessa Pharmaceuticals, Avadel pharmaceuticals, and Vanda pharmaceuticals. 


Original: https://theconversation.com/melatonin-can-be-a-safe-and-effective-sleep-aid-for-all-ages-but-product-inconsistencies-and-improper-dosing-lead-to-real-harms-272888
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Heat waves can leave homes dangerously hot – even for young, healthy adults

theconversation.com · Zoltan Nagy, Professor of Building Services, Eindhoven University of Technology

When temperature soar inside homes, being outside even on very hot days can feel less uncomfortable than being indoors. Brandon Bell/Getty ImagesMost people know that heat waves can be dangerous. What they may not realize is that the heat indoors can be much worse than outdoors.


When the power goes out and air conditioning stops, a house starts to function like a greenhouse. Heat enters through windows and walls and has nowhere to go. Air stagnates.


Within hours, indoor temperatures can climb well above what the thermometer shows outside, especially on upper floors and in rooms with south-facing windows. Over longer periods, especially if temperatures don’t cool off overnight, conditions can become lethal.


Most heat-related deaths occur indoors. When a heat dome sent temperatures soaring in the Pacific Northwest in 2021, 98% of the more than 600 deaths in British Columbia happened inside homes. Washington and Oregon also saw high numbers of deaths in homes that lacked air conditioning.


In Europe, where only 1 in 10 households have air conditioning, heat waves killed an estimated 60,000 people in 2022 and 47,000 in 2023, largely inside buildings never designed for these temperatures.


People of all ages are at risk in heat waves like these. I spent eight years at the University of Texas at Austin studying how buildings respond to extreme heat. In a recent study, my team assessed the heat risk in every single-family home in Austin. 


We found that even younger, healthy adults face far more risk than they realize.





How hot is too hot for a human body?


Your body maintains a core temperature of about 98.6 degrees Fahrenheit (37 degrees Celsius). To cool down, it pushes blood to the skin and sweats. But when air temperature is high, that convective cooling weakens. When humidity is also high, sweat cannot evaporate.


If the body has no way to release heat, core temperature rises. If the core temperature increases past about 104 F (40 C), the body’s thermoregulation starts to fail. Past 109 F (42.8 C), death becomes likely.



            [image: Four charts show heat and humidity risks for different ages and indoors vs outdoors.]
            
              Heat risk increases with humidity. This chart translates air temperature and relative humidity into general limits of survivability for six hours of exposure depending on whether a person is indoors or outdoors and their age. The black line is considered the edge of survivability. Zones 3-5 are considered not survivable for extended periods of time due to high humidity that prevents sweat from evaporating to release heat (Zone 3), limits on the body’s ability to sweat (Zone 4), or both (Zone 5). Tw is wet bulb temperature. A temperature of 35 C = 95 F; 50 C = 122 F.
              Jennifer Vanos, et al., 2023
            
          

What makes indoor heat especially dangerous is that it does not let up at night in homes that lack air conditioning. Outdoor temperatures typically drop after sunset, and someone outside can get a few hours of recovery. But a poorly insulated home that has been absorbing heat all day releases that heat slowly, keeping indoor temperatures elevated through the night. A person inside the home never gets a break.


After two or three nights of this, even healthy people start to be at serious risk for heat-related illnesses.


Why homes heat up more than people expect


People tend to underestimate indoor heat for a few reasons.


One is that the thermostat typically sits on one wall in one room. It does not tell what the temperature is in an upstairs bedroom or near a sun-facing window. In older, underinsulated homes, the actual felt temperature can exceed 90 F (32.2 C) even when a thermostat reads 75 F (23.9 C). The hot walls, ceilings and windows can radiate heat directly onto your body.


Another reason is that people assume all homes respond to heat the same way. However, a newer home with double-pane windows and good insulation acts like a thermos, keeping heat out for a longer time. An older home with single-pane windows and cracks in the walls heats up fast.



            [image: An illustration of a person sitting with their head in their hand in an older home with the ceiling temperature at 101 F, the windows 122 F and the walls and floor in the 90s F.]
            
              An illustration of how an older home in Arizona heats up on a hot day shows how underinsulated homes can feel much hotter inside than the air temperature and thermostat suggest.
              Jonathan Bean, CC BY-ND
            
          

Two houses on the same street, exposed to the same outdoor conditions, can have completely different temperatures inside. And in a blackout, where neither home has cooling, those differences can become a matter of life and death.


What we found in Austin


Our study combined two datasets. From Austin’s tax appraisal records, we pulled basic property information, such as the year the home was built, the size and the number of stories for each of the city’s 213,000 single-family homes. We then matched each home to the most similar energy simulation models in a U.S. Department of Energy database that contains thousands of detailed, physics-based building energy models representing the U.S. residential building stock. 


Using those models, we simulated each building’s indoor temperatures over time during a three-day heat wave and power outage with outdoor temperatures above 110 F (43 C).



            [image: A map of homes in a neighborhood shows how low and high risk homes are mixed together]
            
              The average daily heat risk in a suburban Austin neighborhood, with dark red signifying higher risk and yellow lower risk, shows how risk can vary house to house.
              Calvin Lin
            
          

We found that 85% of homes got hot enough to pose a significant risk of death for an elderly occupant. But what surprised us was the risk to younger people.


Under today’s climate conditions in Austin, about 15% of homes already have the potential to get hot enough without air conditioning to pose serious heat risks to healthy adults. Under future warming scenarios, that number jumps to as high as 65% if average summer highs reach 104 F (40 C). Further, climate projections for Austin show that heat waves will double in frequency by the end of the century.


We found three types of buildings and accompanying risks:



	Resilient homes, which are newer and well insulated, tended to have temperature and humidity conditions that would be survivable for an elderly occupant throughout the simulated heat wave with blackout.


	Critical-risk buildings, which are mostly older homes, became dangerous almost immediately.


	And then there was the middle group – homes where temperatures rose slowly during the simulated blackout, day by day, possibly giving occupants a false sense of security until it was too late. 





Texas has already seen conditions like our case study’s – a heat wave paired with a power outage. In 2024, a derecho knocked out power for nearly 900,000 Houston households while the heat index climbed to 100 F (37.8 C). Seven weeks later, Hurricane Beryl cut power to 2.6 million homes, leaving them without power for over three days, with temperatures over 90 F (32.2 C).


What you can do to stay safe


If you can’t get cooling at home, there are steps you can take that can help.


Move to the lowest floor of your home, where it will be coolest. Close the blinds and curtains on sun-facing windows. Drink water constantly to stay hydrated, which is essential for regulating body temperature.


If you’re facing a blackout, be sure to also check on elderly neighbors, especially those living alone. You can also try to find a public cooling center; many cities now open them during heat emergencies.


Longer term, upgrades such as reflective window film, attic insulation and lighter-colored roofing can reduce how much a home heats up. After the 2021 heat dome, British Columbia’s coroner recommended updating building codes to address heat.


Our own findings point in the same direction: We propose that new homes should be required by building codes to maintain conditions in which at least light physical activity remains possible for all occupants for at least 72 hours during a power outage.


As summers get hotter with climate change and blackouts become more frequent, the risks of people suffering heat illnesses will only continue to rise.

Zoltan Nagy does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/heat-waves-can-leave-homes-dangerously-hot-even-for-young-healthy-adults-272025
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How everyone pays the cost for patents on seeds, and private companies get rich from keeping them secret

theconversation.com · Julie Dawson, Professor of Plant and Agroecosystem Sciences, University of Wisconsin-Madison · Kiki Hubbard, Researcher, Nelson Institute for Environmental Studies, University of Wisconsin-Madison · Paulina Jenney, Research Coordinator, Urban and Regional Food System Program, University of Wisconsin-Madison

Alan Montag, a third-generation Iowa farmer, and his son Aden load soybean seed into a planter on May 6, 2026. Scott Olson/Getty ImagesThe United States is one of only a handful of countries that allows companies to hold patents on plant varieties. As a result, a small number of corporations can – and do – suppress competition in the seed industry, stifle innovation and turn taxpayer subsidies intended for farmers into corporate profits. 


The U.S. Department of Agriculture has found that two companies control more than 70% of U.S. corn and soybean seed sales, and the top four cottonseed companies control nearly 94% of that market.


In a May 2026 court filing in a legal dispute between two U.S. seed companies, the Department of Justice said patents on seeds are obstructing competition and research in the agriculture industry.


As researchers who work on plant breeding and seed policy, we have seen how that plays out. When huge companies assert their patents, smaller businesses and public plant breeders who often lack the legal resources to fight back are frequently dissuaded from conducting research and development that might actually not be illegal at all. 


And a lack of competition allows dominant companies – not always based in the U.S. – to collect large sums of taxpayer money that Congress allocated in hopes it would help farmers, not shareholders’ and executives’ bottom lines.



            
            Noah Coppess, a farmer in Iowa, testifies before the Senate Judiciary Committee on Oct. 28, 2025.
          

A shift in ownership


For most of human agricultural history, farmers freely saved, exchanged and planted seeds season after season, creating a diversity of crops suited to the places and people who grew them. 


While some communities restricted the exchange of seeds for cultural or ceremonial reasons, seeds were broadly understood to be a shared resource. Even as recently as the 1970s, most plant breeding was carried out by public researchers at government stations and universities, while private companies focused on producing and selling those varieties at scale.


That diverse and decentralized system also served as an invisible insurance policy against disease and disaster: If one variety failed, there were plenty of others distinct enough to fill its place.


Beginning in the 20th century, though, governments began to grant companies patents on living organisms, beginning with a genetically engineered bacterium that broke down crude oil. Suddenly, chemical and pharmaceutical companies saw opportunities to earn money by engineering specific traits, such as herbicide tolerance, into key crop plants, including corn, soybeans, cotton and canola, and patenting those varieties. 


Then they used those patent rights to prohibit other plant breeders, even university researchers, from conducting research and breeding with their seeds and to forbid farmers from saving their own seeds from one season to the next. 


Those steps eliminated seed companies’ two most obvious sources of competition: other developers building on their work and farmers saving seed. The seed companies then had enough market power to set prices so high they took nearly all of farmers’ potential profits, while leaving them just enough of a margin to remain customers.


According to a report from the Department of Agriculture’s Economic Research Service, the price for genetically engineered seeds has more than quintupled since 1990, rising by 463%. But over that same period of time, the price farmers have received for their crops has increased only by 56%.





Subsidies get diverted


When the prices farmers receive for certain crops fall below a certain threshold, or when farmers suffer losses from bad weather or unexpected trade disputes, the Department of Agriculture has a multitude of programs that offer payments to make up the difference.


But that money tends to spend little time in farmers’ pockets. 


An August 2025 study shows that when farm subsidies increase, seed companies respond by raising their prices, charging based on what farmers can afford to pay rather than their own cost of producing and marketing the seed. Specifically, for every 1% increase in farm subsidies, seed companies raise their prices by 0.5%.


And when farmers go to sell their crops to grain processors, those companies benefit from being able to purchase commodity grains, such as corn, soybeans and canola, at a predictable price, held low because subsidies help farmers produce an abundant supply at margins that would otherwise drive farms out of business.


Testifying at an October 2025 Senate Judiciary Committee hearing on competition issues in the seed and fertilizer industries, Iowa farmer Noah Coppess put it plainly: “The reality in farming today is we’re price takers rather than price makers. That’s especially true when consolidation limits our options. … I have concerns with our input and equipment supply chains and their ability to manipulate our costs.”


The result is a system in which public money intended for farmers is redistributed to the seed suppliers and commodity purchasers who profit on either side of them.


Limiting research


Dominant seed companies prevent competitors from developing new breeding programs through a complex web of patents and restrictive licensing contracts that make it nearly impossible to acquire enough genetic material to get started. 


The patent system is built on the premise that applicants must completely disclose how their inventions were made in order to get protection. This allows the public to understand the scope of the invention, as well as to improve upon it. 


Genetic analyses on the protected seeds would be required to understand how a variety was bred and the genetic traits it contains. However, seed companies have also threatened independent researchers with patent-infringement lawsuits. Those threats prevent independent researchers from studying the crops that make up the country’s supply of food, feed, fuel and fiber. 


The result is that no one outside of the dominant companies, not even the U.S. government, knows which economically crucial crops, most of which are grown from patented seeds, might be vulnerable to emerging pests and pathogens. For years, plant breeders have been calling for genetic assessments of these seeds and the crops they grow; to date, no such studies have been conducted.



            [image: A plastic bin filled with seeds.]
            
              Soybean seeds sit in a hopper at a farm in Iowa.
              Scott Olson/Getty Images
            
          

A shift in direction


But the May 2026 Justice Department court filing saying seed patents are blocking agricultural competition and research indicates the tide may be turning.


In 2023, multinational agrochemical company Corteva sued a genetic engineering startup, Inari, for infringing its patents by, among other things, obtaining samples of Corteva’s patented seeds from a public repository and analyzing their genetic makeup. 


Though the Justice Department didn’t weigh in favor of either company, its court filing said companies should not be able to restrict the public from sequencing genetic material that was deposited as part of the process of securing patent protection.


Notably, the department’s court filing came from the Antitrust Division rather than the Civil Division, which usually handles intellectual property issues. That difference suggests that the government sees this extension of patent rights as an illegitimate way for a company to exclude other companies from competing. 


The case is still winding its way through the legal process. But if the judge agrees, his decision could be consequential. For starters, competitors could begin to understand the strengths and weaknesses in seed varieties on the market and find ways to build on that innovation, which is precisely the type of activity the patent system was designed to encourage. 


More competition in the market could provide an important check on seed prices, reducing the burden on American farmers and, thereby, taxpayers. Finally, researchers could conduct the studies that are needed to begin rebuilding the kind of genetic knowledge that was, for most of human history, held in common – an insurance policy in the best interest of us all.

Julie Dawson works for the University of Wisconsin-Madison and receives research and extension funding from the USDA and the State of Wisconsin. She was a co-author on the USDA More and Better Choices report. She worked on issues related to fair competion and intellectual property rights in seeds and other inputs in collaboration with the USDA from 2021-2025 as part of a cooperative agreement with USDA-Agricultural Marketing Service
Kiki Hubbard works as a part-time researcher for the University of Wisconsin-Madison and contracts with the Vermont Law and Graduate School to provide research support for projects related to competition and intellectual property in the seed industry. She has received research funding from the USDA and currently receives research funding from the State of Wisconsin. She was funded by a cooperative agreement with USDA-Agricultural Marketing Service from 2023-2025.
Paulina Jenney works for the University of Wisconsin-Madison and contracts with the Vermont Law and Graduate School to provide research support for projects related to competition and intellectual property in the seed industry. She receives research and education funding from the USDA and the State of Wisconsin. She is a co-author of USDA's More and Better Choices for Farmers report and was funded by a cooperative agreement with USDA-Agricultural Marketing Service from 2022-2025. 
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Everyone experiences loss and grief – but that doesn’t make it any easier to talk with kids about it

theconversation.com · Keisha M. Wint, Assistant Professor of Social Work, Binghamton University, State University of New York

Parents can support their grieving kids by using direct, clear language and not shying away from emotions. Justin Paget/iStock Photos/Getty Images When I was a school social worker, a teary-eyed father once came to the school to tell his 4-year-old daughter’s teacher that the child’s mother had been in an accident. He did not speak to his child as she looked on but simply relayed pickup arrangements to the teacher, before he hurried to the hospital. 


One of my roles at this time, in 2015, was helping teachers and administrators respond to preschool students’ social and emotional needs. I have never forgotten the sad, confused look on that young child’s face as her father left without looking in her direction.


Grief is part of the human experience and can occur at any time.

Recent data indicates that 1 in 11 children in the U.S. will experience the death of a parent or sibling by age 18.  


A caregiver’s response to painful experiences of loss during a child’s early years can have lasting implications for how children navigate future losses. 


Loss generally refers to the end of an attachment bond, which could be with a person, place or thing. Grief is defined as the subsequent internal, emotional response to that loss. 


As a 10-year-old, I migrated from the Caribbean to the United States. I navigated conflicting emotions as I left my routines, friends and some family behind to live in a new country. But those feelings were not affirmed or validated. Everyone around me told me this new change was for the best.


This made me feel isolated, and I ultimately remained silent about my grief. 


In recent years, more people have recognized that grief can come not just from death but various other experiences, such as moving, or the loss of safety and community that people experienced during the COVID-19 pandemic. 


Still, many families and educators do not always know how to talk about grief and loss, especially with children. 



            [image: A drawing shows a young child with tears down his face, with a box of crayons nearby.]
            
              Children might use art or play to express their feelings around grief and loss.
              czarny_bez/iStock/Getty Images
            
          

How children show their grief


Younger children are particularly vulnerable to having their grief overlooked, ignored or complicated by mixed messages from adults. 


Adults often underestimate a child’s capacity to understand loss or death, so they avoid the topic entirely, perhaps out of fear of causing further hurt. 


Children can sometimes handle loss in ways that adults find challenging or disruptive. In some cases, adults then respond to children’s behavior with disciplinary action rather than therapeutic care and emotional support. 


A child experiencing loss or death may forget previously mastered skills, such as toilet training, or revert to earlier developmental stages, such as thumb sucking. 


Children might also experience a loss of appetite, sleep disturbances or physical pain, such as stomachaches. They can have more frequent outbursts and intense crying fits, or seem irritable. They may stop doing activities they typically enjoy. 


Preschool-age children process and express grief differently than older children. Because young children often view death as temporary or reversible, their symptoms may come and go. Younger children may also exhibit their grief or loss in their play, such as acting out an illness and death with their toys rather than actually saying how they feel.  


Challenges for caregivers and schools


A single death can force a bereaved family to navigate multiple intersecting losses. When one family member dies, remaining family members might experience a sudden loss of income, childcare or healthcare insurance, for example. 


Scholars call this the bereavement multiplier.


Grieving caregivers may struggle to balance their own emotional realities with the new practical demands of day-to-day life. 


Schools, meanwhile, are often considered one of the most important places to support children’s mental health and well-being. However, I have found that many educators report feeling taxed and emotionally overextended as they attempt to respond to the needs of young children. 


To address this gap, I developed a pilot study in 2026 to explore what happens when you give preschool educators additional resources and information on loss and grief in children.


The four-week program with 26 preschool educators from a large, urban school district in the Northeast aimed to help adults feel more comfortable responding to kids’ grief and loss. After completing the program, the educators said they felt significantly more knowledgeable about these topics and more comfortable discussing them. 


Some educators said they now realized that grief is not only a response to death. When we asked why they signed up for this voluntary program, many shared both personal and professional reasons. Some had experienced their own loss. Others had previously struggled to help a child navigate grief and desperately wanted better tools and resources to support them.


How to support grieving kids


As families and educators help children talk about loss and grief, they could consider a few different approaches. 


First, the language they use with children to talk about grief and loss is important. Using simple, consistent language can provide a sense of safety and comfort for grieving children. Simple and truthful explanations build the psychological safety necessary for children building trusting relationships. 


Young children are typically concrete thinkers. So using phrases like “He’s in a better place” or “She went to sleep” to describe a person who has died can be both confusing and frightening for children. Children may wonder, “Where is this better place?” or, “Will I wake up if I go to sleep?” 


Talking about the life cycles of trees, plants, insects and animals in nature, for example, can be used to discuss what it means to be alive versus dead. The best time to have these conversations is before the crisis happens. 


When involving children in funerals or burial services, caregivers can prep them on what they will see and hear, and establish a contingency plan – such as a designated adult to step away with them – if they become overwhelmed.


Finally, it can be helpful to read developmentally appropriate stories to help familiarize children and families with loss. The book “I Miss You: A First Look at Death” could be a good pick for children ages 3 to 5. The book “My Family is Changing: A book about Divorce” is another option for young children whose parents are separating or getting divorced. 


Caregivers and educators could consider the book “When Children Grieve: For Adults to Help Children Deal with Death, Divorce, Pet Loss, Moving, and Other Losses.” 


No one is immune


Thankfully, the support team I worked with several years ago helped the preschool teacher support the young child and her father after what turned out to be the sudden death of the child’s mom. 


We will all eventually face loss. As a school social worker who has worked with students for more than two decades, I have learned that silence in the face of loss and grief can be harmful, and lies can erode trust and stability at a time when both are most needed.

Keisha M Wint receives funding to conduct the cited pilot study from the Health Resources and Services Administration of the U.S. Department of Health and Human Services, under award UA6MC32492, the Life Course Translational Research Network. 
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