Redesigning the Root System — How
Zimbabwean Students Re-Engineered
Reforestation

—Didymus Mudziwepasi, STEAM educator and Teach For
Zimbabwe fellow

Zimbabwe stands among the world's largest tobacco producers, generating over 350 million tonnes
annually. While this agricultural engine strengthens local livelihoods, it carries a steep environmental
toll: behind every cured leaf lies an alarming loss of roughly 15,000 hectares of forest each year, cut
down primarily for curing firewood.

When | arrived at Mudzonga Secondary School in the Mutoko District as a Teach For Zimbabwe fellow,
my students and | refused to just witness this ecological decline. However, before uncovering our
breakthrough, we found ourselves caught in a discouraging cycle. In our science and agriculture lessons,
the students were learning about the devastating, real-time impacts of climate change and watching our
local landscapes vanish. This ecological destruction wasn't just altering the scenery; it was actively
threatening our community’s survival. As the forests disappeared, the soil weakened, suffering from
severe erosion and nutrient depletion. For families who rely entirely on subsistence farming, this rapidly
degrading soil meant dwindling crop yields, directly compromising local food security and placing a
heavy strain on household livelihoods. Driven to help protect their families' futures, the students eagerly
participated in community tree-planting initiatives—only to confront a deeply frustrating reality. They
looked at the very beginning of the agricultural cycle—the seedling nurseries—and discovered an
alarming paradox.

Across the country, the massive reforestation efforts meant to restore our forests relied entirely on
single-use plastic seedling bags. Over time, these plastics degrade in the nursery beds and planting sites,
releasing harmful chemicals, generating toxic microplastics, and destroying the critical soil
microorganisms required for new trees to thrive. The students watched in frustration as their hard work
withered away; the very act of environmental restoration was quietly compromising the long-term
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health of the soil, causing tree survival rates to plummet, and further endangering the agricultural lands
they desperately needed to save. Science class felt like a series of grim lectures about problems we
couldn't fix, leaving the students feeling helpless against a system that seemed rigged to fail. Tired of
passive criticism, they asked a deeper, systemic question: “Where can we intervene in this agricultural cycle
to create true, sustainable change?”

Driven by curiosity, the Mutoko STEAM club posed a powerful guiding question: “What if the solution is
already hidden within the problem?”

The students began auditing local agricultural waste streams and made an unexpected breakthrough.
Bulk tobacco packaging material—routinely discarded as waste by the tobacco industry after bales are
unpacked—naturally and completely decomposes when buried in soil. Every sample the students tested
broke down seamlessly without harming the surrounding ecosystem. By repurposing this readily
available packaging waste, the students designed a fully biodegradable seedling container.

This material substitution functions as a true circular economy solution:

e Eliminates Waste: Diverts commercial tobacco packaging from landfills or burning pits

e Enriched Soil: Decomposes within two weeks of planting, transforming from a structural
container into organic soil nourishment.

e Boosts Tree Survival: Minimizes transplant shock because seedlings can be planted directly into
the ground without removing a plastic bag, keeping the root architecture intact.

Developing this solution required a rigorous process of trial, error, and iterative design. The team
encountered two major real-world constraints:

e Manufacturing Bottlenecks: Scaling production ideally requires industrial sewing machines. To
keep the project moving, students utilized hand-sewing techniques, optimizing the geometry of
the bags to maximize structural integrity with minimal stitching.

e Supply Chain Volatility: The raw material availability fluctuates based on the tobacco marketing
season. To mitigate this, the students began building direct collection partnerships with local
farmers and tobacco companies while simultaneously researching complementary organic
fibers to guarantee year-round production.

This project completely redefines the boundaries of the classroom, yielding profound student and
community outcomes:

e Applied STEAM Literacy: Students applied core principles of biochemistry (decomposition
kinetics), environmental science (soil biology), and engineering design (prototyping and
materials testing).

e Ecosystem and Circular Economics: Students learned to see agricultural value chains not as
linear lines, but as circular loops where waste is simply an unoptimized resource.

e Students Leadership:By designing and executing field interviews with veteran local farmers,
students shifted from passive learners to active community facilitators. They presented their



biological prototypes to local agricultural extension officers and community leaders, earning
civic trust. This collaboration didn't just validate their engineering; it built the students'
confidence to speak as environmental authorities, changing how village elders view
youth-driven scientific solutions.

What began as a localized classroom experiment is paving the way for a scalable, youth-led paradigm
shift in sustainable agriculture. Moving forward, the Mutoko STEAM club plans to formalize their
collection partnerships with two regional tobacco distribution centers to secure a year-round raw
material supply pipeline. By scaling this model, the students aim to replace plastic seedling bags in
neighboring school nurseries by next season, proving that they aren't just planting trees—they are
actively redesigning the local system that grows them.

Your Turn: The Mutoko STEAM club looked directly at an industrial waste product (tobacco packaging)
and used it to fix a flaw in the reforestation system.

Identify a dominant industry or agricultural practice in your own region. What is its main "waste"
byproduct? Design a conceptual framework showing how that specific byproduct could be captured,
repurposed, and deployed to solve a local environmental or ecological challenge.

For more information about the Future of Work initiative, visit the official website.
Join the Global STEAM Community through this link.
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