Renewable innovation causes a cycle of environmental harm that leads to e-waste dumping in the Global South – means innovations cant solve climate change. 
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While green energy solutions often rely on new technology, MIT students who took the MIT-SHASS class STS.032 / Energy, Environment, and Society in fall 2020 discovered that even many promising innovations share a downside — electronics waste (e-waste).
“We’ve been using energy technologies that work well for our needs now, but we don’t think about what happens 30 years in the future,” says Jemma Schroder, a first-year student in the class who learned that waste from solar panels, for example, is on the rise. The International Renewable Energy Agency has projected that, given the current rate of accumulation, the world will have amassed 78 million metric tons of such waste by 2050.
“We’re trying to dig ourselves out of the pit, but we’re just digging ourselves another pit,” Schroder says. “If you’re really aiming for sustainability, you have to think about all aspects of the problem.”
Providing context for energy and sustainability issues is the major goal of STS.032, an elective for the Energy Studies minor. “I understand the imperative that we need energy, we need electronic goods, but the environment is an afterthought. That’s a big mistake,” says Professor Clapperton Chakanetsa Mavhunga of the Program in Science, Technology, and Society, who teaches the class.
“It never really occurred to me that electronics waste, especially solar waste, was such a big issue,” says senior Julian Dubransky, who is majoring in humanities and engineering. “I’d argue it’s one of the most important things I learned at MIT.”
“We can no longer just focus on happy stories about technology,” says Mavhunga, who serves on the Energy Minor Oversight Committee, a subcommittee of the Energy Education Task Force of the MIT Energy Initiative. “What I try to do is place energy in everyday life and to show issues everyday people are grappling with.”
To that end, every year Mavhunga identifies a specific energy challenge and asks students in STS.032 to tackle it. “It’s very much a problem-centered approach to the energy curriculum,” he says.
Global perspective
During the fall 2020 term, Mavhunga’s students spent eight weeks exploring the global landscape of energy and electronics waste, including cast-off cell phones and computers but also retired parts for solar panels. Topics covered ranged from the interplay of energy, race, inequality, poverty, and pollution in the United States to the dumping and innovative recycling of e-waste in Africa.
“We take a world tour, looking at how things are made, how they travel illegally around the world,” Mavhunga says, noting that many cast-off electronics — and their associated pollutants — end up in the Global South. “There is this planned obsolescence at the level of design,” he adds. “And the question of what to do with the waste has not been really discussed.”
Students in STS.032 say they were shocked to learn that many solar panels are already becoming obsolete and that designers did not plan well for end-of-life reuse or recycling. “Solar panels only last 20 or 30 years, so what happens to them after they stop working is a problem,” Schroder says. “Many can’t be recycled, or they can be but it’s too expensive to do so. So, people end up illegally shipping them off to sit in a waste dump.”
Mavhunga hopes STS.032 can help MIT students drive solutions. “Places like MIT should be where this is done precisely because this is where we’ve got the engineers,” he says. “We need more people at the table who design from an ethical, environmental, and social perspective.”
Waste hazards
STS.032 requires two individual papers and culminates in a final group research paper, which this term focused on characterizing the problems associated with solar and electronics waste and proposing solutions.
In their final paper, the students noted some of the hazards of electronics waste, including harmful chemicals such as lead, cadmium, and other known carcinogens, which can leach into the soil and contaminate water supplies. “In East African waste dumps, acids and chemicals from solar panels, lead-acid batteries, and lithium batteries are commonly drained directly into the ground to allow the metal components to be melted down and resold,” the students wrote.
It’s also common to burn the plastic off wires to recover valuable copper, even though the process generates toxic fumes, Schroder says. “It’s not a priority for people to deal with these pollutants, though they are getting into land and water and deteriorating the health of everyone,” she says, because the waste is being processed in areas where subsistence is the higher priority.
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