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The rise of Yemeni coffeehouses in Dearborn and beyond

theconversation.com · Sally Howell, Professor of History, University of Michigan-Dearborn

A barista prepares drinks at Qahwah House in Dearborn, Mich.  Valaurian Waller for The ConversationThe mayor of Dearborn, Michigan, Abdullah Hammoud, declared the city the “Coffee Capital of America” in November 2025.


Hammoud’s declaration was inspired by the recent cultural phenomenon of Yemeni coffeehouses. Yemen is where coffee was first brewed as a beverage, and these local coffeehouses reflect that rich cultural heritage.


Three businesses headquartered in Dearborn — Qahwah House, Qamaria Coffee and Haraz Coffee House — now operate between them 121 stores in 14 states, including Ohio, Illinois, Texas, Maryland, Virginia and Tennessee.  


New York Mayor Zohran Mamdani and his wife, Rama Duwaji, had their first date at a Qahwah House in Brooklyn in 2021, one of 27 offshoots of the original.


As an author and public historian, I have documented the rise of the halal food industry in Michigan and paid close attention to how Yemeni coffeehouses, founded by Middle Eastern immigrants, have become cultural institutions grown in Michigan but affecting the entire nation.




From cultural refuge to business empire


Arab American coffeehouses have a long history rooted in the diaspora. 


In the early decades of the 20th century, small coffeehouses in Detroit gave immigrant men from today’s Lebanon and Syria the opportunity to catch up with fellow migrants, speak Arabic and hear news of home.  


In these coffeehouses, they could learn about work and housing opportunities and enjoy dining on familiar foods, like kibbee, a spiced lamb with cracked wheat; bamiyah, an okra stew, or spinach pies prepared by other Middle Eastern immigrants. In some cases, Muslims and Christians would gather inside coffeehouses to worship or celebrate religious holidays together.


These early coffeehouses helped establish Arab community enclaves in places like Detroit and Dearborn. They were frequently male-only, smoke-filled spaces.  Churches, mosques, restaurants, night clubs and civic organizations frequently grew out of the social ties forged over a cup of strong coffee.  


Immigrants from Iraq, Lebanon and Yemen continued to create coffeehouses like these throughout metro Detroit in the 20th century, and they still attract recent refugees and other immigrants from Yemen, Iraq and Syria in the 21st.


Contemporary Yemeni cafes appeal to a much larger public audience. Both men and women are welcome, while smoking and hookah are not.


No alcohol is served, making these cafes halal, or permissible for Muslims, as well. The cafes provide an important third space – a kind of neutral meeting space where people can gather outside the home, work or school. 


In Arab enclaves like Dearborn, these spaces allow men and women to socialize separately or together, and they take the pressure off individual households by shifting the demands of frequent hosting into public spaces. 


Interestingly, in Dearborn, several coffeehouses have begun making space available in back rooms for prayer. 


“We would rather our customers pray here than leave the premises for a mosque,” one proprietor explained to me. “Here, they are likely to buy a second cup of coffee once they are finished, and one for the friends who pray alongside them.” 


A harvest of flavors and fellowship


Modern Yemeni coffeehouses offer distinctive brews of coffee and tea. The drinks are seasoned with traditional infusions of cardamom, ginger, cloves, nutmeg, cinnamon or qishr, which are coffee husks. They are served in delicate finjans, or small glass cups without handles, and artful half-size demitasses as well as the more common takeout cups. 


They also serve a variety of pastries, some familiar like baklava and tiramisu, and others that are unique to Yemen like sabaya, a buttery, flaky pastry smothered in honey, and khaliat al-nahl, a cheese-filled Yemeni honeycomb bread. 



            [image: Coffee kettle and mug]
            
              A carafe of jubani, a Yemeni decaffeinated coffee drink made with cardamom, cinnamon and coffee husks.
              Valaurian Waller/The Conversation
            
          

Some Americans are encountering Yemeni coffee for the first time in one of these new cafés, which are appreciated for their quiet atmosphere, attentive service, the quality of the beverages provided and their distinctive decor. 


Qahwah House, for example, decorates its cafes with photographs of the Yemeni countryside, focusing on the regions where coffee is grown, and on the processing of coffee. They include maps of Yemen, artifacts like coffee pots that are symbols of traditional hospitality, and artifacts related to the shipping and production of coffee. 


Haraz, whose first location opened in Dearborn in 2021, exhibits a more upscale decor. The coffee shop’s honeycomb motif refers to the wealth of honey varieties indigenous to Yemen and to the honeycomb shape of the khaliat al-nahl dessert. Arabic calligraphy references the values of hospitality and sociability alongside arabesque patterns in a bright gold finish that contrasts with the crisp white and earthy wood tones of the walls and furnishings.   


Some of the coffeehouses in Michigan also include Yemeni diwan-style sectional couches in bright brocades and with lots of rectangular pillows that serve as armrests. More recent coffeehouses are leaning into an aesthetic that people in Michigan refer to as the “Dubai” or “luxury” style. They are more elegant in appearance but still reference Yemen in the kinds of coffee and sweets served and in the form of hospitality on display by their staff.


Visionaries behind the modern coffeehouse


Mokhtar Alkhanshali, a California-based Yemeni American whose family in Yemen has grown coffee for generations, is the entrepreneur who first reintroduced Yemeni coffee to American consumers. 


As described in Dave Eggers book, “Monk of Mokha,” Alkahnshali traveled to the Yemeni countryside in 2013 to seek out the fruitiest coffee beans and to identify the most efficient ways to harvest and get them to market. He established farming cooperatives that were able to supply a steady stream of high-quality coffee for export.





In 2016, Alkahnshali launched the Port of Mokha company and made his coffee available at the high-end Blue Bottle Coffee cafes in San Francisco. In 2021, one of his single-origin coffees received a 96 on a 100-point scale from Coffee Review, an influential coffee buying guide. 


Alkhanshali was not the only Yemeni American with deep family ties to coffee agriculture in the homeland. Ibrahim Alhasbani is the eighth generation of his family to farm or market coffee. He founded Qahwah House in Dearborn in 2017. 


Alhasbani’s cafes focus on high-quality beans and the unique ways Yemenis prepare and consume tea and coffee, often enjoying small cups served from a communal pot with a large group of friends or family. 


By sharing the story of coffee in Yemen, Alhasbani set out to share the story of Yemen.


“It’s not just a drink,” Alhasbani said recently. “It’s history. It’s culture. It’s who we are.”


Yemeni communities establish roots in the United States


Both Alkhanshali’s and Alhasbani’s businesses were started in the midst of a devastating civil war and humanitarian crisis in Yemen that started in 2014 and is ongoing. Alhasbani came to the U.S. because of the war.


Yemenis continue to face a challenging political climate. The United States has banned Yemeni immigrants and nonimmigrants from entering the country, and the temporary protected status of those already in the U.S. is under threat of suspension. 



            [image: Map of the globe with coffee trade routes]
            
              A map displays Yemeni coffee trade routes across the world.
              Valaurian Waller/The Conversation
            
          

Despite these challenges, the Yemeni community in Michigan has grown significantly in recent years. Today it is the largest single Middle Eastern demographic group in Detroit and Hamtramck and a significant population in Dearborn as well.


As Yemeni coffeehouses go viral, they provide Americans with a space to savor Yemen’s history and culture. They also reflect the changing demographics of the Arab communities of Michigan along with their growing affluence and influence. 


Read more of our stories about Detroit and Michigan.

Sally Howell 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/the-rise-of-yemeni-coffeehouses-in-dearborn-and-beyond-274265
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Many cancer survivors have impairments that make using mobile devices and websites difficult

theconversation.com · Rachel F. Adler, Associate Professor of Information Sciences, University of Illinois Urbana-Champaign · Devorah Kletenik, Associate Professor of Computer and Information Science, Brooklyn College

Better software interfaces can improve quality of life for cancer survivors. FatCamera/iStock via Getty ImagesMegan (not her real name) had always taken pride in her ability to meet someone once and remember their name. Then came a breast cancer diagnosis in her 40s, chemotherapy, and the brain fog that followed. She struggled to focus. She couldn’t remember names, or where she placed her keys or phone. Long, wordy instructions were a nightmare. 


More than two decades after her diagnosis, Megan still labors with memory issues. She says the inability to remember names seems “abnormal,” and she feels as if she is “somehow lesser.”


Megan is one of more than 18 million cancer survivors in the United States. Her experience has a name: chemo brain, a cognitive impairment related to chemotherapy that affects memory, focus and finding words. Approximately 70% of U.S. cancer survivors report long-term functional limitations related to cancers or their treatments, nearly twice the percentage of the general population reporting limitations.


Cancer survivors’ limitations include cognitive challenges not associated with chemo brain. The list of impairments is long, and some can persist for years. One study found that more than 60% of breast cancer survivors who had chemo, radiation, hormone treatment and/or surgery continued to experience dysfunctions six years after diagnosis.


We are computer scientists who study accessibility and human-computer interaction. While complications can affect many dimensions of a cancer survivor’s life, we have found that one of them – using websites, apps and software on mobile phones and computers – has gone understudied. For people who rely on their phones, tablets and laptops to seek health information, schedule medical appointments, review diagnoses, connect with support groups and simply try to live a productive life, these struggles are more than inconveniences. 


Accessibility challenges


To understand how cancer survivors experience software and interfaces, we conducted a study along with our colleagues using surveys, interviews and diary notes. Megan was one of our study participants. 


Among the 46 participants, ages 20 to 78, 48% developed fatigue after cancer diagnosis and treatment, 52% had anxiety or depression, 33% experienced cognitive difficulties, including chemo brain, 30% had physical or dexterity impairments, and 15% developed visual problems. Six of our 46 participants indicated their impairments lasted less than six months, but for more than 40 percent of the people, effects continued for years. One survivor wrote that fatigue was an ongoing issue 29 years after a leukemia diagnosis. 


More than half the respondents reported being frequently distracted or unable to focus while using websites and apps. Nearly as many said they were frustrated while using software that they had easily used before their diagnosis or treatment. Difficulties abounded: 46% reported trouble in reading text, 39% in following instructions and 37% with navigating websites. And 35% had difficulty seeing images or icons, 30% with typing, 22% with scrolling or clicking, and 20% in hearing audio. 


A forgotten population


We study software accessibility for all kinds of people. Although cancer survivors can share similarities with older adults or individuals with cognitive, physical or visual disabilities, they are a distinct and underexamined group. Cancer survivors can experience chemo brain, fatigue, numbness or pain in hands and feet, visual changes and other issues that affect how they interact with digital technologies. These impairments can emerge suddenly, fluctuate over time or persist long after treatment ends. 


Cancer survivors with chemo brain describe being overwhelmed by dense paragraphs, inconsistent navigation menus, and apps that require memorizing multiple steps. Survivors with vision changes struggle with small fonts and low color contrast. 



            
            The basics of website accessibility.
          

One man in our study recalled losing money on a financial transaction because he clicked the wrong prompt trying to read text that for him was too small. Another participant who had reached out to friends and family for help was frequently told that his questions were so simple as to be embarrassing. 


Doctors are sometimes dismissive as well. One survivor in a different study recounted that her oncologist was focused entirely on her clean scans after treatment. He had no idea how her chemo brain might affect her daily life or what could be done about it. As she wryly put it: “Well, it’s only my brain. It’s not like I need to use it for anything.”


Solutions for survivors


Many of the fixes that can make software accessible and easily usable for people with impairments can be simple: Use bullet points instead of big blocks of text, and incorporate more visuals and icons. Use larger fonts, voice input and output, and high contrast between text and backgrounds. Include an ability to zoom in. Provide instructions that are simple and clear, avoid too many options, and design multiple-choice responses.


Designers can also include cancer survivors when seeking feedback on new interfaces, or involve them in a codesign approach when possible. We’re working on a chemo brain game that will help teach design students about accessibility for cancer survivors.


It’s time for technology to catch up with survivorship. Larger studies could show whether different cancer types and treatments – brain tumors vs. breast cancer, or chemo alone vs. chemo plus radiation – lead to distinct software struggles and different degrees of severity. They could also show whether factors such as income, age, race, location or general comfort with technology make accessibility barriers more or less difficult, on top of the impairment itself.


As cancer treatments improve and survival rates rise, more people will be living for decades with related impairments. They are rightly considered medical success stories. But survival is not the finish line: Quality of life matters, too.

Rachel Adler received funding from the National Institutes of Health.
Devorah Kletenik received funding from the American Cancer Society, which supported the work this article is based on. 


Original: https://theconversation.com/many-cancer-survivors-have-impairments-that-make-using-mobile-devices-and-websites-difficult-284711



03

South Carolina is allowing teachers to give zeros again, but the problem with grading goes deeper

theconversation.com · Laura Link, Associate Professor of Teaching and Leadership, University of North Dakota

Because course grades get averaged, a student who receives just one zero can be dragged down more than a perfect score can lift them.  Mariia Vdovychenko/iStock/Getty Images Plus The grades that students receive in high school and college can decide their futures. High school grades shape students’ overall GPA, class rank and the transcripts that colleges read. They can determine who makes the college sports team and who earns the scholarship. 


Yet some parents may not realize that in a rising number of U.S. schools, students will never receive a score of zero – even if they never turn in a paper or answer every question wrong on an exam. 


Thousands of U.S. schools have adopted some form of “no-zero,” or minimum-grade policy, in recent years. No-zero grading policies prevent teachers from giving zeros on any assignment or test. They also set a grade floor, meaning that teachers cannot assign a score below a certain number, usually 50 or 60 points. 


No-zero grading policies have more than doubled over the past decade. While some estimates vary, about half of K-12 teachers in one 2025 study said that their schools had adopted some version of this policy. 


In Washington state alone, about 30 of the nearly 70 districts use no-zero grading policies. Across South Carolina, at least 
18 districts out of 72 overall districts have adopted a version of this policy. 


Those standards are now being upended, as South Carolina recently became the first state to officially restrict no-zero grading policies. The new law, which went into effect on July 1, 2026, bars districts from requiring a minimum grade and allows teachers to assign grades that reflect a student’s actual performance, including a zero when no work is submitted. Districts that require teachers to raise grades will lose 10% of a category of state funding for classrooms, according to this law.


For more than a decade, my research on grading purpose, accuracy and reform has examined what a grade is meant to measure and why report cards so often miss the mark. Districts adopt grade floors for an understandable reason: A single zero can do outsized damage to a student’s overall grade. 



            [image: A yellow school bus is seen under large, leafy trees.]
            
              South Carolina is the first state to pass a law that prohibits no-zero grading, allowing teachers to give below a minimum grade of 50 or 60.
              Lisa-Blue/iStock/Getty Images Plus
            
          

Why one zero can sink a semester


On a 0-to-100 scale, a passing grade usually starts at 60. Every letter grade, from D to A, fits inside 40 points at the top, while failure stretches across the 60 points below. And because course grades get averaged, one zero drags a student down more than a perfect score can lift them. 


A student who completed four assignments that all received 90 points or above, but also received one zero, will average a 72 grade, or a C. Research into this mathematical imbalance shows a zero on a single assignment can leave a student unable to recover and ultimately fail a course. 


The push to ban zeros took off in the early 2000s, when educators and school administrators began rethinking grading practices to better reflect learning and how to help struggling students recover. 


Stopping teachers from giving grades below a certain number also promised consistency. Teachers grade so differently that one missing assignment might barely dent one student’s grade and cause another to fail a class. The goal was to keep one rough week from defining a semester. 


Critics see grade floors differently. A student who skips an assignment still collects 50 points, so the policy hands out credit for work that doesn’t exist. It also hides missing work. On a report card, a 50 may look like a struggling attempt, when nothing was ever turned in. 


Teachers remain divided over assigning grade minimums, and districts continue to wrestle with the trade-offs between helping students recover and grade inflation.


Does banning zeros work?


The evidence is mixed on whether letting teachers give zeros actually helps students.


Some studies find that minimum grades keep struggling students from giving up and are linked to higher graduation rates.


Others find they prop up grades that no longer reflect learning.


In my view, grade floors and the new South Carolina ban both treat the symptom, which is students struggling academically, without addressing the cause of the problem. 


A 2024 analysis calls grade floors a “band-aid on a wound that never heals.” 


So while South Carolina has banned the band-aid, the actual wound – meaning the underlying grading system and the way traditional percentage grading is structured – remains.


Three simpler fixes


My research points to three changes that could help address this bigger challenge of unfair grading systems. 


The first is reaching agreement on what a grade means. In many schools, a B in one classroom reflects only what a student learned, while a B in another class also counts homework habits. When teachers, parents and administrators disagree about a grade’s purpose, identical work earns different marks. Schools can settle it in writing, stating that grades report learning, not compliance.


Second, schools can grade students’ work habits, like effort, participation and punctuality, separately from academics. My research finds that blending the two can move a final course grade by a full letter.


Third, schools can swap the 100-point scale for a simpler four- or five-level scale, where a zero is just the lowest level rather than a 60-point hole.


On this smaller scale, no grade floor or ban is needed. 


The beginning of a trend


South Carolina is the first state to allow teachers to give a zero to a student, but it likely won’t be the last. 


In North Carolina, there are already calls to follow South Carolina’s lead. A majority of voters in the state show support for this switch.  


And in Texas, a state law since 2009 has protected teachers who record the grade a student earned – even if it is zero. 


Grading policies keep landing in court, and the policies that hold up share one trait: The grade matches what the student did. 


At the higher education level, Harvard’s faculty recently voted to cap the share of A’s it awards, bringing the question of what a grade is for into national view. 



            [image: Three teenagers hold pencils and lean over a table. They sit in a row.]
            
              Teachers are asked to measure both what students learned and how students worked with a single grade – separate factors that might not be possible to assess with one single score.
              Maskot/iStock Photos/Getty Images Plus
            
          

Not a quick fix


Real grading reform is slower to roll out than a ban. Replacing the 100-point system could mean issuing new kinds of report cards, teacher retraining and ongoing communication with parents. 


The deeper problem, deeper than any single zero, is that one number is supposed to say two things at once: what a student learned and how hard that student worked. There could be two separate lines on a report card, one grade for learning and one for work habits. Each would tell parents, colleges and employers something true and useful.

Laura Link consults with school districts through GradingRx. 


Original: https://theconversation.com/south-carolina-is-allowing-teachers-to-give-zeros-again-but-the-problem-with-grading-goes-deeper-286426
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How hot does it get in the desert? A climate scientist explains its blazing heat

theconversation.com · Shuang-Ye Wu, Professor of Geology and Environmental Geosciences, University of Dayton

Travelers to Death Valley are warned of the extreme heat conditions they may encounter. tobiasjo/iStock via Getty Images Plus

Curious Kids is a series for children of all ages. If you have a question you’d like an expert to answer, send it to CuriousKidsUS@theconversation.com.






How hot does it get in the desert? – Henry, age 5, South Bend, Indiana







When you think of a desert, you probably imagine giant waves of sand dunes beneath a blazing Sun. You’d be picturing a hot desert, like the Sahara in Africa.


Some of the most scorching temperatures recorded on Earth have been in deserts. The hottest air temperature on the Earth’s surface was 134 degrees Fahrenheit (56.7 degrees Celsius) in Death Valley, California. The highest ground temperature was 177.4 F (80.8 C) in the Lute Desert in Iran.


For comparison, a very hot bath is around 110 F (43 C). So these temperatures are way beyond anything safe for your skin.


What makes some deserts so broiling hot, and why do they exist in the first place? It has to do with how Earth’s atmosphere moves around our planet and interacts with what’s on the ground.


What is a desert?


Climate scientists like me define a desert not by temperature but by how much precipitation it gets – any form of water falling from the sky, whether rain, snow or hail. If an area receives less than 10 inches (250 millimeters) of precipitation a year, it is officially a desert.


There’s nothing in this definition about being hot. In fact, there are cold deserts, too. The biggest desert on Earth is Antarctica, where the average winter temperature can be as low as -75 F (-60 C) in the interior highlands.



            [image: A penguin walks across frozen ground with its flippers extended under a blue, cloudless sky]
            
              Antarctica is a dry desert – it took tens of millions of years for the snow underfoot to pile up.
              Martin Ruegner/Stone via Getty Images Plus
            
          

Antarctica counts as a desert because it rarely snows there. It’s covered by a large ice sheet that’s the result of tiny amounts of snow accumulating over tens of millions of years. 


Where are they, and why?


The equator is an imaginary line wrapped around the middle of the Earth, separating it into two halves: the Northern and Southern hemispheres. Lines of latitude are imaginary rings parallel to the equator that further divide up the hemispheres. Latitude is measured in degrees, starting at 0 degrees at the equator up to 90 degrees at each pole.


If you look at a globe, you’ll notice an interesting pattern. Most of the world’s hot deserts – including the Sahara, the Arabian Desert and Australia’s Great Victoria Desert – are lined up within two horizontal belts around the Earth that lie at roughly 30 degrees north and 30 degrees south of the Equator.


These locations are not a coincidence. They’re related to how the atmosphere moves around Earth. 


Globally, the equator gets the most direct sunlight, so the air near ground level there becomes warm and rises. At the poles, the air is very cold and sinks. This continuous rising and sinking motion creates a giant loop of moving air for each hemisphere, almost like a slow‑moving conveyor belt in the atmosphere.



            [image: diagram of cells of atmospheric circulation on the Earth with red arrows showing where hot air rises and blue where colder air descends]
            
              Deserts are more likely to form in certain global regions due to atmospheric circulation patterns that bring drier air to ground level.
              ttsz/iStock via Getty Images Plus
            
          

Because the Earth spins, the giant moving air loop gets twisted and broken into three smaller loops for each hemisphere. As a result of this atmospheric motion, air generally rises at the equator and latitudes around 60 degrees and sinks at the poles and latitudes around 30 degrees.


When air rises, it expands and cools. As its temperature goes down, water vapor condenses to form precipitation. When air sinks, it compresses and warms up, causing water to evaporate and creating dry conditions. 


That’s why deserts are found around 30 degrees and near the poles. Those are the places where atmospheric motion causes the air to sink – resulting in dry desert conditions.


Why does it get so hot?


The deserts near the 30 degrees latitude line can get incredibly hot for three reasons.


The first reason can be found in the clouds. In most parts of the world, moisture in the air forms clouds. On a cloudy day, you might notice that clouds block the Sun’s light, helping create cooler temperatures. Because desert air is extremely dry, it lacks this protective shield. With no clouds to provide shade, all of the Sun’s incoming solar energy reaches the Earth’s surface, heating the ground at full intensity.



            [image: Hills made of sand sit beneath a cloudless, sunny sky]
            
              Sand and rocks heat up quickly under the Sun – and cool down quickly again at night.
              Westend61 via Getty Images Plus
            
          

Another reason behind these deserts’ high temperatures is what you find below your feet. At the beach, you might notice that the sand feels much warmer than the ocean on a hot day. That’s because of the difference in their specific heat, a term scientists use to describe how much energy something needs to change its temperature.


Water has a very high specific heat and therefore takes a lot of energy – and hence a long time – to warm up. Conversely, rocks and sand have low specific heats; they absorb the energy from the Sun and warm up very fast. For the same reason, they can’t hold onto that warmth when the Sun goes down. Once night falls, all that heat escapes right back into space. This is why a desert can go from roasting at noon to freezing at midnight.


A final reason those hot deserts stay hot has to do with the way water removes heat when it evaporates. In nondesert places, plants release water into the air, cooling the surrounding area. Scientists call this phenomenon evaporative cooling. It’s the reason you can feel cold when you get out of a pool even on a warm day.


In deserts, the ground is dry and there are very few plants, so almost no evaporative cooling happens. Without this natural cooling system, the Sun’s heat stays trapped at ground level, making the daytime desert feel scorching.


How global warming is changing the desert


Because our planet is warming up due to human activities such as burning fossil fuels – coal, oil and natural gas – and cutting down forests, deserts are experiencing some major shifts.


In many parts of the world, global warming makes deserts hotter, drier and dustier. It also makes them spread outward into places that used to have more plants. When regular land turns into a dry desert, it’s called desertification.



            [image: satellite image of the northern part of the African continent, starting gold and brown and looking green further south]
            
              Desert boundaries are expanding and shrinking at different locations due to climate change.
              Universal Images Group/Universal History Archive via Getty Images
            
          

Climate change doesn’t affect every place the same way, though. In some desert regions, shifting wind patterns are actually bringing more rain than usual, leading to a partial greening of the desert. This has been observed in the Thar Desert in India and Pakistan, the southern fringe of the Sahara Desert and some deserts in northern and northwestern China. Such major shifts in desert conditions change the ecosystem, making it harder for native animals and plants, which are adapted to the desert environment, to survive.


Deserts are some of the most extreme, beautiful and finely balanced places on Earth. Understanding how the atmosphere and the land work together reveals how even the hottest places on our planet are connected to the rest of the world.





Hello, curious kids! Do you have a question you’d like an expert to answer? Ask an adult to send your question to CuriousKidsUS@theconversation.com. Please tell us your name, age and the city where you live.


And since curiosity has no age limit – adults, let us know what you’re wondering, too. We won’t be able to answer every question, but we will do our best.

Shuang-Ye Wu 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/how-hot-does-it-get-in-the-desert-a-climate-scientist-explains-its-blazing-heat-284498
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Keeping drugs free of contaminants – pharmaceutical manufacturers filter medications through tiny pores to keep them sterile and safe

theconversation.com · Shreya Kapila, Ph.D. Candidate in Chemical Engineering, Penn State

Sterile filtration acts as a shield between a manufactured drug and a patient. Andriy Onufriyenko/Moment via Getty ImagesEvery year, the global pharmaceutical industry produces trillions of doses of medications. Manufacturing these drugs involves several stages, and the chance of contamination increases with every step. 


Thus, before a single drop of any drug can be given to a patient, it must be sterilized. In my work as a researcher in pharmaceutical manufacturing, I investigate how the properties of different drugs and filters affect how well medications are sterilized through certain methods. Ensuring drug safety while maintaining product integrity remains a persistent and technically nuanced challenge, even on a good day.


As medical therapies become increasingly complex, however, the goal to keep these drugs safe from bacterial contamination is facing unprecedented bottlenecks, including global drug shortages due to fragile materials, regulatory pressures and strained supply chains.


From contamination to crisis


Sterile filtration acts as a shield between a manufactured drug and a patient. When this shield fails, contamination is costly for both patients and manufacturers.


In 2012, a large-scale fungal meningitis epidemic broke at the New England Compounding Center. Epidural injections were contaminated at the pharmacy with the fungus Exserohilum rostratum due to inadequate sterilization and poor aseptic conditions during manufacturing. This oversight caused over 750 infections and more than 60 deaths.


In 2021, the contamination of one manufacturer’s multiuse gel for ultrasounds led to outbreaks of Burkholderia stabilis bacterial infections across 10 American states. Around 14 deaths were linked to the manufacturer’s inappropriate testing of the finished product, inadequate inspection of raw materials and lack of environmental controls.



            [image: Two lab workers in white coats sitting at computers beside stacks of lab equipment and machines]
            
              Drugs need to pass stringent tests in order to ensure their safety.
              Costfoto/NurPhoto via Getty Images
            
          

Beyond the legal consequences of harming patients, pharmaceutical companies also face massive financial risks when filtration fails. 


While there are costs to maintaining a sterilization process during manufacturing, producing products that are insufficiently sterile imposes the highest costs. If a filter fails a routine check to confirm its ability to remove impurities, the entire batch of the drug product has to be discarded. This results in huge losses to the company. 


Industry reports note that contamination-related batch failures can lead to millions of dollars in losses from not only discarded product, but also from investigation costs and manufacturing downtime.  


How sterile filtration works


Sterile filtration involves forcing a drug product through a microscopic filter to remove contaminants such as bacteria and other dangerous microorganisms. This filter, also called a membrane, is extremely thin. It typically has a thickness between 105 and 170 micrometers, which is roughly that of a sheet of paper.


These membranes operate through a mechanism called size exclusion. Pores allow small drug molecules to pass through the membrane, while larger particulates are retained. The chemical properties of the membrane, which affects how molecules interact with it, can also determine what it catches. 


The use of semipermeable membranes for removing bacteria dates back over 100 years to the early work of Nobel Prize winner Richard Zsigmondy on nitrocellulose membranes. The pharmaceutical industry began using these membranes as sterile filters after they were commercialized in the 1920s. However, after scientists found that Pseudomonas diminuta bacteria could pass through these membranes, even smaller pore sizes became the standard.


The U.S. Food and Drug Administration and European Medicines Agency considers filtration an appropriate method to sterilize highly sensitive drugs. 


Pores and other methods


Why force drugs through microscopic pores instead of other sterilization methods? 


Although techniques like heat sterilization or gamma radiation are highly effective for surgical tools or certain older drugs, they are often destructive to sensitive modern drugs. Many drugs consist of delicate proteins and genetic material that can be easily degraded or altered in ways that render the medication useless.


Another alternative to sterilization is aseptic processing, which involves assembling presterilized components in a completely sterile environment. However, this approach is expensive and highly prone to human error.


Sterile filtration emerges as a reliable method to process drugs without destroying their active ingredients.



            [image: Large assortment of vials in three concentric circles on a manufacturing line]
            
              Trillions of doses of medications are produced every year worldwide.
              Thomas Coex/AFP via Getty Images
            
          

Engineering better filtration strategies


Despite its widespread use, sterile filtration has certain limitations. Many new and promising approaches to drug delivery – such as mRNA technology and nanotechnology, monoclonal antibodies and cell and gene therapies – also introduce new challenges for sterile filtration and drug manufacturing. 


For example, nanoemulsions are a mixture of oil and water commonly used to help drugs travel through the body when they don’t easily dissolve in water. These particles are similar in size to the membrane pores; if they clump together, they can block the pores so nothing passes through the filter. When the pores are completely clogged, no more material can pass through the filter. 


Think of this process like trying to push a crowd of people wearing large backpacks through a single, narrow doorway. If a few people get stuck, they block the door for everyone else. 


Moreover, when these particles get stuck on the surface of the filter, the expensive drug products they’re carrying are also trapped and lost. Losing these particles in the filter results in huge economic losses. For high-value biopharmaceutical products, a single failed or rejected batch may cost millions of dollars in raw materials, processing, investigation and production downtime.


My team and I examined different techniques to help find solutions to these challenges. We found that dual-layer membranes – where the top layer has larger pores and the bottom has smaller pores – can increase a filter’s capacity by more than 50% in some cases and increase yield to over 94%. 


We also found that choosing the right prefilter by considering pore size and distribution, as well as the chemical properties of its surface, can reduce yield loss by over 10%. Additionally, pre-wetting filters with a specific chemical can increase the amount of nanoemulsions passing through pores before they clog.


Securing the batch


The global market for sterile filtration is estimated to grow from over US$5 billion in 2026 to nearly $13 billion by 2035. 


As the pharmaceutical industry continues to develop complex therapies, keeping these drugs safe and affordable requires sterilization methods to evolve. Understanding the intricate interactions between drug molecules and membrane filters can help researchers find ways to keep the manufacturing pipelines flowing while safeguarding the batch.  


Securing these microscopic gates helps ensure that the next generation of lifesaving medicines will be safe, reliable and accessible to the patients who need them most.

I have previously received research funding from Merck Sharp & Dohme LLC for my PhD work on sterile filtration and drug product processing. The views expressed in this article are my own and do not necessarily reflect those of Merck.


Original: https://theconversation.com/keeping-drugs-free-of-contaminants-pharmaceutical-manufacturers-filter-medications-through-tiny-pores-to-keep-them-sterile-and-safe-279962
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Most Americans support conservation – here’s how the Great Lakes Restoration Initiative got politicians from both parties on board too

theconversation.com · Mike Shriberg, Professor of Practice & Engagement, School for Environment & Sustainability; Director of the University of Michigan Water Center, University of Michigan

A person walks the trail along Lake Michigan at Chicago's North Avenue Beach. AP Photo/Charles Rex ArbogastIn a time of political polarization, it’s easy to forget that the vast majority of Americans of all backgrounds and beliefs – 80% or more, depending on the poll – value environmental conservation. However, this support is not easily or often translated into successful, popular initiatives.


One success story is the Great Lakes Restoration Initiative. Since 2010, it has provided over US$5 billion to improve the quality of the region’s environment, with an overarching goal of cleaning up the water in the Great Lakes watershed. And it has survived multiple attempts to reduce its funding or eliminate it altogether. 


As a water policy and politics expert and a former leader in the Great Lakes advocacy community who has worked on and analyzed the initiative, I worked with environmental historian and Great Lakes expert Marc Gaden along with a team of graduate students to comprehensively assess the initiative and determine useful lessons learned for other projects in conservation and beyond.


A bit of background


The Great Lakes contain approximately 20% of the world’s available surface freshwater, providing drinking water to over 40 million people in the U.S. and Canada and billions of dollars annually in economic activity and ecological productivity. 


Throughout most of the 20th century, the ecosystem in and around the lakes was degraded and contaminated due to raw sewage, industrial waste, invasive species, loss of natural habitats and runoff pollution from development, among other issues.


Many problems remained even after the major environmental and Great Lakes laws of the late 20th century took effect. The Great Lakes Restoration Initiative has funded more than 8,000 specific projects, focusing on cleaning up especially toxic locations, controlling invasive species, restoring natural habitat and educating the next generation of leaders.


Government reports, public opinion polls, economic analysis and many other accounts suggest that the initiative has not only been successfully implemented and popular but has led to positive results for water quality, habitat restoration and wildlife while boosting the local and regional economy.



            [image: A close-up of a person's hand holding several small black-and-white shells.]
            
              Invasive species, like these zebra mussels taken from Lake Michigan, are just one problem plaguing the Great Lakes region’s ecology.
              AP Photo/John L. Russell
            
          

Deep connection


But these results didn’t happen by accident, and they weren’t inevitable. Our research team identified converging forces, some unique to the Great Lakes but many broadly applicable, that led to this success.


Underlying each force is the iconic status of the waters themselves. People in the region feel a deep attachment to the lakes and the quality of life they enable, with more than 50% of residents engaging in walking/hiking, swimming, boating or simply being with family and friends along the lakes. As U.S. Rep. Bill Huizenga, Republican co-chair of the Great Lakes Congressonal Task Force, said in mid-July 2026: “The Great Lakes aren’t a Republican issue or a Democratic issue. They’re an economic engine, a source of drinking water for millions of people, and part of our way of life here in Michigan. Protecting them is something we can all rally around.”


A 2024 poll of a random sample of more than 2,500 Americans and Canadians found 96% of the region’s residents think it’s important for governments to invest in protecting the Great Lakes – a level of near-unanimity unheard of for other issues.


A prominent launch


Shared identity and popular support are not enough to launch a major government effort without a spark and a plan.


In 2004, President George W. Bush – in part driven by the swing state electoral power of the Great Lakes region – signed an executive order declaring the Great Lakes to have “national significance” and launching the Great Lakes Regional Collaboration Strategy. Developed over the course of a year through work groups involving more than 1,500 people combined with public input sessions, the strategy laid out common goals for restoration and prioritized a list of needs, such as funding to clean up toxic hot spots and sewage overflows, which was critical to securing congressional support for funding.



            [image: A person stands on a flat area and holds a fishing rod out over a body of water with a city skyline in the background.]
            
              Fishing, even in cold temperatures, is popular in the Great Lakes region.
              AP Photo/Nam Y. Huh
            
          

Diverse allies


A plan for restoration – even for an iconic resource – will not garner billions of dollars in federal funding without significant bipartisan support from all levels of government and strong community support.


Those speaking up for the new program were “not simply one group or one voice. It was governors, mayors, the NGO community and tribes,” David Naftzger, executive director of the Great Lakes St. Lawrence Governors & Premiers, which works with all the chief state and provincial executives across the region, told our research team.


Business leaders have been particularly crucial backers. They relay to lawmakers the economic value of restoration projects, providing political cover for a program that increases government spending.


The broad range of support continues today and has helped the initiative weather various efforts to reduce or eliminate its funding. 


Most famously, in 2019, President Donald Trump proposed cutting the initiative’s funding by 90%. Three weeks later, while traveling with Trump to a political rally in Michigan, three Michigan congressional Republicans explained how critical the Great Lakes Restoration Initiative is to the region’s identity and economy, and how popular it is. At the rally, Trump reversed course and announced he would support keeping funding levels at US$300 million per year, promising to “make the Great Lakes great again.”


At a Washington, D.C., event celebrating the Great Lakes in 2023, I saw JD Vance, then a Republican U.S. senator from Ohio, and U.S. Sen. Debbie Stabenow, a Michigan Democrat, proclaim that while they may not agree on much, they are united in their support for the Great Lakes Restoration Initiative.



            [image: A large round building emerges from the surface of a body of water covered in green algae.]
            
              Algae blooms, like this one in Lake Erie in 2014, have been common problems in the Great Lakes.
              AP Photo/Haraz N. Ghanbari
            
          

Clear communication


Our analysis found that initiative supporters have been organized and disciplined about how they talk about the program and the overall goals. State officials, local leaders, tribal nations, nonprofit groups and businesses all deliver a “coordinated, consistent kind of beating of the drum,” Erika Jensen, executive director of the Great Lakes Commission, told our research team.


This includes not only the many positive stories of success but also the economic benefits. A University of Michigan study that showed the Great Lakes Restoration Initiative boosts the region’s economic output by more than $3 for every dollar of federal spending is used often to make this case.


These coordinated messages allow political leaders to tie the initiative into their priorities and build support across diverse audiences. One key reason for this kind of powerful communication is that the initiative funds work in every congressional district in the Great Lakes watershed, so every member of Congress in the region can say they brought home federal money to make significant improvements in their own districts.


‘Secret sauce’


The Great Lakes Restoration Initiative pays for community-based work on local lands and waterways – it does not regulate industries or tread into particularly controversial territory.


Everywhere has places that need help, cleanup and care. These ecosystems are relatively easy to build support for, and when connected with other projects across a wide region, these smaller efforts can make a significant difference in environmental quality and quality of life while building political and community support for even bigger undertakings.


I believe that many of the core lessons and converging forces that make up the Great Lakes Restoration Initiative’s “secret sauce” can be applied not only to the future of the Great Lakes but to conservation initiatives across the U.S. and the world. And they may even be able to help restore bipartisanship to at least some parts of U.S. politics.

Mike Shriberg previously worked at the National Wildlife Federation, which received external funding from foundations and private donors to work on the Great Lakes Restoration Initiative. The research highlighted in this article is supported by grants from the Wege Foundation and the Joyce Foundation.


Original: https://theconversation.com/most-americans-support-conservation-heres-how-the-great-lakes-restoration-initiative-got-politicians-from-both-parties-on-board-too-284887
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Colorado was the first state to cap a drug’s price – then a federal court stepped in

theconversation.com · Shweta Kumar, Assistant Professor of Law, University of Kentucky

The pharmaceutical company Amgen argues that Colorado's price cap interferes with federal patent law. philipdyer/iStock via Getty Images PlusColorado is one of a handful of states with a review board for drug prices and one of only four with a board empowered to set upper limits on what state agencies, insurers and other purchasers may pay or be reimbursed for certain high-cost drugs dispensed to patients in the state.


In fall 2025, the Colorado board capped Enbrel, an immunosuppressant drug made by Amgen used to treat rheumatoid arthritis, psoriasis and other autoimmune conditions, at US$600 per weekly dose. That’s about $31,200 per year, which is much less than the approximately $53,000 the average Colorado health plan paid for the drug in 2023. 


The price cap was set to take effect on Jan. 1, 2027. But a lawsuit brought by Amgen could delay or block it altogether.


The cap set by the Colorado board is roughly in line with the maximum fair price the federal government negotiated for Enbrel under Medicare, which took effect in January 2026.


The list price of Enbrel, which has been on the market since 1998, has risen by more than 1,500% since its launch. Amgen generated $2.23 billion in sales in 2025 alone.


I study how patent law and drug regulation shape access to medicine. This case sits at the center of a fight that will determine whether states can do more than document high drug prices and make policy recommendations. Its outcome could decide whether states such as Colorado can meaningfully regulate drug prices, or whether federal patent law will stand in their way. 


The lawsuit


In Amgen Inc. v. Mizner, Chief Judge Daniel D. Domenico granted Amgen a preliminary injunction on July 1, 2026. The ruling barred the Colorado Prescription Drug Affordability Review Board from enforcing the upper payment limit it set for Enbrel. 


A prior lawsuit in the same court, filed in 2024 after the Colorado review board selected Enbrel for review, was dismissed in March 2025 by Judge Nina Y. Wang.


The court reasoned that Amgen, as a manufacturer at the top of the supply chain, was not directly regulated by the law, which applied only to downstream transactions, and thus had no right to sue the state. Those transactions include pharmacy-to-consumer sales, payer reimbursements, and pharmacies’ and providers’ purchases. The court also reasoned that with no upper payment limit yet set, any injury was “too speculative to support standing.” Amgen refiled the present suit once Colorado actually set its upper payment limit.



            
            The Colorado Prescription Drug Affordability Board announced it would cap prices for the drug Enbrel in 2025, as reported by Fox31 Denver.
          

Amgen’s challenge rests on the doctrine of patent preemption. Under the U.S. Constitution’s supremacy clause, when a state law conflicts with a federal law, the state law is invalidated, or “preempted,” by the federal law. While federal patent law does not expressly bar states from capping drug prices, Amgen argued that the cap is preempted because it interferes with patent law’s core objective of allowing inventors to recoup the costs of research and development with a limited monopoly.


A patent gives its holder roughly 20 years to exclude others from making, selling and using an invention. Drugmakers argue that they need that window to earn back the hundreds of millions to billions of dollars they say it takes to bring a new medicine to market. However, researchers have disputed those figures as inflated and difficult to verify. 


The preemption argument is based on the U.S. Court of Appeals for the Federal Circuit’s 2007 decision in Biotechnology Industry Organization v. District of Columbia, which struck down a Washington, D.C., drug-pricing law. 


In the Colorado case, Judge Domenico viewed the 2007 decision as binding, reasoning that balancing innovators’ profits and consumers’ access to innovation is a task exclusively for Congress, which it undertook in the Patent Act.


The court also rejected the board’s argument that the cap only affects what downstream purchasers pay, writing that “it is not necessary to unravel the entire system to understand that, as a result of Colorado’s cap, Amgen will receive less money from its wholesalers and will fare more poorly in negotiations with other purchasers in Colorado and elsewhere.”


Why the ruling is contested


Still, the fight isn’t over.


That’s because patents confer a right to exclude competitors, not an affirmative right to sell, much less to recoup a particular profit. The court conceded this point, yet it treated any state-imposed reduction in Amgen’s expected profits as an obstacle to Congress’ purpose of balancing profits and access to innovation in the Patent Act. 


Governments routinely limit what patent owners earn. For example, the U.S. Supreme Court has held that states are permitted to tax sales of or outright ban inventions that happen to be patented. In 2003, the Supreme Court upheld a Maine program designed to pressure drug manufacturers into lowering prices. 


And federal courts have uniformly rejected the pharmaceutical industry’s challenges to Medicare drug price negotiation.


The same logic could apply to the right-to-repair laws two dozen states have enacted, which require manufacturers such as Apple and John Deere to sell repair parts – many of them patented – at fair and reasonable prices. An overbroad reading of patent preemption would effectively gut state right-to-repair laws, enabling patentees to exert extraordinary control over downstream prices of consumer goods. And prescription drugs are no exception. 



            
            Colorado passed a right-to-repair law in 2024 that provides consumers with more choices to fix their digital electronic devices, as reported by 9News.
          

There are also differences between the two laws the court treated as equivalent. The D.C. law penalized manufacturers for “excessive” pricing of patented drugs, specifically targeting patented inventions. Colorado’s criteria apply to all drugs, patented or not. Furthermore, the Colorado law gives manufacturers a voice in the review by permitting them to submit data and participate in hearings before any upper payment limit is set.


Domenico offered that Colorado may pursue affordability through “subsidization” or “using its market power to negotiate lower prices,” just not “by capping the price of a patented drug.” 


What happens next?


A preliminary injunction is not a final ruling.


Because the injunction paused the cap before it ever took effect, the pressure on Amgen to reduce the price of Enbrel or pull it from the Colorado market is now on hold. Because the case arises under patent law, any appeal would be heard by the Federal Circuit, the same court that decided to strike down the Washington, D.C., drug-pricing law in 2007.


If the Federal Circuit does not overrule its 2007 decision or find it inapplicable to Colorado’s law, the Colorado upper price limit may survive only if the Supreme Court steps in. 


The stakes extend well beyond Colorado. 


Although 4 in 10 American adults report being unable to afford taking their medication as prescribed, federal action hasn’t filled this gap. The White House touts its “most-favored-nation” drug deals and TrumpRx.gov, but the voluntary deals mainly benefit Medicaid and cash-paying patients, leaving most insured Americans’ prices, including for drugs such as Enbrel, untouched. 



            [image: A man with a purple tie speaks behind the podium with the word TrumpRx.gov behind him in gold lettering and an American flag to his right.]
            
              President Donald Trump announced the launch of TrumpRx, a website intended to sell prescription drugs at a discounted price, on Feb. 5, 2026.
              Nathan Howard/Stringer via Getty Images
            
          

Medicare’s negotiation program, though popular with voters across party lines, covers only 10-20 additional drugs a year and does not affect the private insurance market, meaning only Medicare recipients see those lower prices.


Other states, including Maryland, Washington and Minnesota, each of which has its own affordability review board, are developing their own payment limits and will be watching this case closely. Maryland has already agreed to cap prices for the diabetes drugs Ozempic and Jardiance. Whatever the District Court decides, the question is bound for the Federal Circuit – and its answer will set the limits of what every affordability board in the country can actually do.


Read more of our stories about Colorado.

Shweta Kumar 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/colorado-was-the-first-state-to-cap-a-drugs-price-then-a-federal-court-stepped-in-287043
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Climate change means an earlier spring, which can be disorienting and threatening for migrating birds

theconversation.com · Morgan Tingley, Professor of Ecology and Evolutionary Biology, University of California, Los Angeles

A pair of sandhill cranes take flight over Nebraska. Diana Robinson Photography/Moment via Getty ImagesSpring migration has taken flight, but with rising temperatures and shifting seasons, birds are adjusting when and how they migrate to keep up with a rapidly warming climate.


Morgan Tingley, a professor of ecology and evolutionary biology at the University of California, Los Angeles, studies the effects of climate change on birds.



            
            Morgan Tingley discusses how climate change is affecting bird migration and behavior.
          

The Conversation has collaborated with SciLine to bring you highlights from the discussion, edited for brevity and clarity.


How is climate change affecting birds?


Morgan Tingley: In the spring, birds migrate north across the United States in order to get to where they will be spending their spring and summer. They try to time their migration so that they can arrive at their breeding grounds, build their nests and lay their eggs at the time of year when there’s going to be maximum food available. 


But climate change is causing spring to happen earlier, which can cause real problems for birds. These earlier springs can result in birds falling behind local springtime because they arrive too late on their breeding grounds.


Are there particular birds climate change is affecting more than others?


Tingley: About 70% of the bird species found in the United States are migratory. Some migrate just 50 to 100 miles, and others migrate all the way from the farthest tip of South America in order to breed in Canada. Our work has found that the birds that migrate the farthest are the ones that are having the hardest time keeping up with climate change. 


Why is that? If you can imagine going from Tennessee to New York and it’s an early spring in New York, it might be also an early spring in Tennessee. In that case, these birds can keep pace with an earlier spring.  


But if you’re a bird living in Argentina and then migrating all the way to New York in the springtime, the temperatures and seasons in Argentina versus New York are going to be very disconnected from each other. So a bird in Argentina might not actually have the information it needs to arrive on time and keep up with the local pace of a changing climate in New York.


What happens when they can’t keep up?


Tingley: When the timing is off, it could mean that there’s not enough food available for their young, or it could be that they’re more susceptible to really extreme summer temperatures. Whether it is high temperatures or missing peak insect food, birds that are out of sync with the seasons may respond by laying fewer eggs or suffering reduced hatch success. Another issue is that once the eggs hatch, the birds might not be able to raise as many young.


As a result, we’ve seen that when birds become mismatched with climate and changing seasons, it can lead to population declines. In North America, we’ve seen many bird populations decline over the past 40 years. As bird populations decline even further, this can cause a variety of problems for humans. 


For example, birds are a key link in many food supplies, as they can be key pollinators, important seed dispersers and critical consumers of insect pests. 


In addition, birds generally make people happy! Recent work has even shown that bird-watching can help prevent mental decline in older adults.


Is there something people can do to help?


Tingley: Climate change is a stressor that is being added on top of everything else going on in the environment. A lot of the greatest effects of climate change are not in the past. They’re going to happen in the future. These effects are coming next year, or five years from now, or 10 years from now. So wildlife managers are trying to sustain bird populations as much as possible and help them grow.


Helping save birds means keeping populations high by conserving land, reducing other types of threats, such as by keeping pets indoors or installing bird-friendly glass, and allowing birds to adapt to this changing world as best as they possibly can.


SciLine is a free service based at the American Association for the Advancement of Science, a nonprofit that helps journalists include scientific evidence and experts in their news stories.

Morgan Tingley has received funding to support this research from the U.S. National Science Foundation. He is President-Elect of the American Ornithological Society. 


Original: https://theconversation.com/climate-change-means-an-earlier-spring-which-can-be-disorienting-and-threatening-for-migrating-birds-282918
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Why are our fingers different lengths?

theconversation.com · Steven Lautzenheiser, Assistant Professor of Biological Anthropology, University of Tennessee

Hand development is shaped by evolution, biology and environment.  Cunaplus_M.Faba/iStock via Getty Images Plus

Curious Kids is a series for children of all ages. If you have a question you’d like an expert to answer, send it to curiouskidsus@theconversation.com.






Why are our fingers different lengths? – Betty, age 8, California







It was one of those rushed mornings when I was already running late for work. In my hurry to grab my keys and head out the door, I knocked a few things off the counter, scattering loose coins onto the floor. 


As I picked up the coins, I noticed I was using different movements to gather everything, and those movements seemed to depend on the different lengths of my fingers. My thumb and index finger pinched together to grab a dime, while my middle finger reached farther to pick up coins that had rolled under the edge of a cabinet. My ring finger and pinky curled inward to hold the coins I had already collected while I reached for more. 


These motions really brought home how different fingers have their own job – and how each finger’s varying length plays a big part in what it can do.


Pondering such things is part of my job description: As a biological anthropologist who studies the biomechanics of how people move, I often think about how movement, forces and structure work together to shape the human body. 


Team of 5


My morning mishap showed that each of my five fingers seemed to have its own role, and the differences in finger length helped them do different jobs.


The middle finger is usually the longest. It acts as the hand’s central axis, helping to balance and guide movements. Its length also allows it to work with the other fingers to grip objects securely.


The ring finger is typically slightly shorter than the middle finger, but the two work closely together, generating grip strength and stabilizing the hand. Whether lifting a heavy backpack, carrying grocery bags or holding a baseball bat, the middle and ring fingers help keep your grip steady and balanced.


The index finger is shorter, more flexible and can move on its own more easily than the two main gripping fingers – which makes it great for careful, controlled movements. It is the finger you use for tasks that require precision and accuracy, such as pointing, typing, pressing small buttons or writing with a pencil.  


The pinky finger is usually the smallest of the five, but it doesn’t need length to do its job of steadying the outer edge of the hand. It helps keep your hand stable when you hold things – especially objects that are bigger than your hand, such as a large water bottle, basketball or a heavy bag of groceries.



            [image: A child holds a soccer ball behind his head, ready to throw, while pointing forward with his other hand.]
            
              Each of your fingers plays a unique role in giving your hands both strength and precision.
              SolStock/iStock via Getty Images
            
          

The thumb is unique. It’s generally about three-quarters the length of the index finger. Rather than relying on length, the thumb’s special joint lets it rotate and move across the palm, where it can touch the other fingers. Because it can move this way, it is called an opposable thumb. This makes the thumb one of the most versatile parts of the hand, enabling you to pinch and pick up small objects.


Without the thumb, many everyday tasks, such as holding utensils, opening containers and, yes, picking up coins, would be much harder.


An evolving tool


Evolution shaped the human hand into a highly capable tool. Early humans relied on their hands for survival tasks, such as climbing, building, and making and using tools. 


Those with hands better suited for gripping and precision were more likely to thrive, gradually shaping the modern human hand. 


For example, humans share our long middle finger with other apes, including chimpanzees and gorillas, suggesting that it has been important throughout our evolutionary history. This long history of adaptation explains why our hands are both strong and highly precise, capable of handling everything from heavy lifting to delicate tasks.


A biological blueprint


Evolution is only part of the story. Before birth, genes guide how the hands grow, acting like a biological blueprint during development. 


These genes influence how quickly bones lengthen, how long each finger becomes, and how the joints and tendons are shaped. Small differences in how these genes work before birth can change how long each finger grows compared with the others.



            
            The forces of evolution shaped the powerful capabilities of our hands.
          

Hormones also play an important role. Sex hormones, such as testosterone and estrogen, and other signals can influence how the bones of the fingers grow, shaping subtle differences in proportions before birth and into childhood and adolescence. 


Hand development is shaped by both biology and environment. This is why families often share similar hand features, even though each person’s hands and fingers are slightly different. 


As we use our hands every day, we become better at tasks such as writing, throwing or playing an instrument. Over time, our hands grow stronger and more coordinated through practice.


So why are our fingers different lengths? There is no single answer. Evolution shaped the hand, with fingers that specialize in different tasks, while genes and hormones guide how those fingers develop. 


Together, these forces produced a hand in which each finger has a different size, shape and role, helping us perform everything from powerful grips to delicate movements.





Hello, curious kids! Do you have a question you’d like an expert to answer? Ask an adult to send your question to CuriousKidsUS@theconversation.com. Please tell us your name, age and the city where you live.


And since curiosity has no age limit – adults, let us know what you’re wondering, too. We won’t be able to answer every question, but we will do our best.

Steven Lautzenheiser 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.
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It may be almost impossible to make data centers pay their ‘fair share’ of electricity costs

theconversation.com · Theodore J. Kury, Director of Energy Studies, University of Florida

How much your electricity costs depends on some seriously complicated calculations. AP Photo/Carolyn KasterMany major tech companies have pledged to pay their fair share of the costs associated with generating and transmitting more electricity to serve large data centers. But ratepayers across the United States are worried about the potential costs they might have to bear. That’s because it’s not immediately clear how the cost of data centers’ energy will be calculated. The effects of price increases are likely just beginning, and their full effects may not be felt for years. 


For example, a recent report by the organization that monitors the PJM market, an area that encompasses all or part of 14 mid-Atlantic and Midwest states, concluded that expected power demand from data centers was a primary reason for US$23 billion in customer price increases that will last until at least the end of 2028.


I have studied the programs states have launched to address the needs of these large electricity customers. Prices are set by state utility commissions, who determine which customers’ rates will increase by how much to pay for new investments in electricity infrastructure. It’s not simple.



            [image: An aerial view of an area covered in wires, metal boxes and towers.]
            
              Someone has to pay for substations and other electricity transmission equipment – but who, and how much?
              Joe Raedle/Getty Images
            
          

The complexity of setting prices


Setting a price for electricity is straightforward in principle but complicated in execution. Regulators identify the costs to provide service, allocate the costs to customers and design prices to recover those costs.


First, regulators identify the costs that a utility company incurs to provide service. Regulators look at the value of the assets the utility company invests in, such as power plants, transmission lines and substations, as well as its day-to-day operating expenses, such as salaries, fuel, replacement parts and electricity it purchases from other sources. Then these costs are allocated to categories of customers, such as residential, commercial and industrial.


Ideally, costs are allocated to the customers who cause them, but that can be complicated to determine. For example, imagine a data center is built in an area that lacks existing power lines and is located 50 yards from a nearby electric substation. It’s clear that the data center should pay to run a 50-yard power line from the substation to the data center.


But what if the power company needs to upgrade the substation to handle the increased needs of the data center? Or secure additional sources of electricity? In these cases, the investments are part of the electricity grid that everyone uses. These costs will likely be shared among all customers.


Cost analysts review each line of a utility company’s costs, often thousands of items, and determine how each cost will be allocated. Each decision incorporates one basic idea: What’s your share? 


For instance, if a group of customers uses 20% of the electricity delivered by the utility, they would be allocated 20% of the costs associated with energy delivery. Other cost items may be allocated based on the number of customers or how much electricity customers use at particular points in time, but the idea is the same.


Finally, the analysts set prices that are designed to recover the costs allocated to each customer group. So, the costs that are allocated to you are directly reflected in the electricity prices that you pay.


Flexibility and a potential loophole


One common criterion for figuring out how much a customer should pay is based on what is called “coincident peak demand” – the amount a customer group uses at the moment when all customers are collectively using the largest amount of electricity. Costs associated with overall peak usage are typically split proportionally – but this opens an opportunity for data centers to exploit the system.


Data centers often are able to fine-tune their electricity consumption, using more one minute and less another, in ways that residential users can’t easily replicate. Computerized systems can automatically adjust the amount of work a data center is doing, while a homeowner would either have to race around shutting off appliances to meaningfully reduce the amount of power their home was using or invest in a device that does. 


Their flexibility means data centers may be able to learn to predict when system loads will peak and consume little to no power in just the right period to avoid contributing to peak loads, as has happened with cryptocurrency-mining operations in Texas. So when regulators look at their usage to determine prices, data centers may be able to avoid paying any costs allocated through coincident peak demand, even if they use large amounts of electricity at other times.
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              Electricity regulators determine how much it should cost to operate the grid.
              Jakub Porzycki/NurPhoto via Getty Images
            
          

Who speaks for you?


When utility regulators decide how costs should be allocated to each customer group, they solicit input from different groups. The utility company initially submits its own proposal for how it thinks costs should be allocated across its system.


Large industrial customer groups representing customers such as factories will also submit their own proposals for how to allocate costs and set rates. Retail customer groups representing large and small stores will submit theirs. And large data centers, with the resources to hire experts in cost allocation, will submit theirs as well. Some states have specific state-government agencies to do some of this work on behalf of particular commercial groups, such as Pennsylvania’s Office of Small Business Advocate.


Regulators don’t always get a good sense of residential customers’ voices, though. Every state except Georgia, Idaho and Louisiana has an office of the consumer advocate that represents customer interests in proceedings before the state utility regulator. But they are often charged with representing all customers in the state without bias, meaning they cannot advocate for outcomes that would impose costs on one group of customers in favor of another. 


So while every state’s consumer advocate is concerned with keeping the utility’s costs as low as possible, they may be barred by law from adopting a position on how those costs should be allocated. This lack of representation in this aspect of rate-setting for average households may lead to situations where the data centers’ advocates argue for minimal costs to be allocated to them – but nobody advocates on behalf of residents to examine or refute that argument.
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              Demonstrators call on the Public Utilities Commission of Nevada to protect consumers’ rights in electricity rate proceedings.
              Bryan Steffy/Getty Images for People's Action
            
          

Citizens left holding the bag


There are other risks for residential customers, too. Utilities’ investments in electricity infrastructure last for many years. But not every proposed data center will get built, and some may use less energy than originally projected. Technology may even change, making some data centers obsolete after a year or two of operations.


If those events happen, then any costs the utility company incurred to provide enough electricity will be spread among all the other customers.


The allocation process may be even more complicated for municipal utilities regulated by city councils or independent boards, or cooperative utilities regulated by elected boards in rural communities. These groups may not have full-time staff who are utility or regulatory experts, yet they face the same decision-making challenges as trained professionals and might have to retain outside experts to aid in the process.


Consumers need to be aware of the importance of cost allocation and how it affects their electricity rates. I believe they should provide public comments to the regulators and speak during open hearings, as there may not be anyone else effectively advocating for their interests.

Theodore Kury is the Director of Energy Studies at the University of Florida’s Public Utility Research Center, which is sponsored in part by the Florida electric and gas utilities, the Florida Public Service Commission and the Office of Public Counsel, the Consumer Advocate for the State. However, the Center maintains sole editorial control of this and any other work.


Original: https://theconversation.com/it-may-be-almost-impossible-to-make-data-centers-pay-their-fair-share-of-electricity-costs-283946
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