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Background

* Problem: Between 2015 and 2060, demand for raw materials are expected to
increase (87000% for electric vehicles, 3000% for PV) [1]

« Solution: The circular economy (CE) encourages material efficiency, e.g., through
reusing or recycling products

» Example: 2050 projected PV waste: 7.5-10 million t = CE could capture value from
waste, lowering demand for raw materials [2]

» How? Industrial symbiosis (IS) and end of life (EoL) behaviors are key enablers
for closing the loops of solar photovoltaics [3-4]

Approach

* Research question: What factors behind relationships and decisions of PV
actors will help lead to increased circularity of PV systems?

» Agent-based modeling (ABM): bottom-up method simulating a system’s behavior
from its entities (agents) which interact with each other and their surroundings

* EoL behaviors based on Theory of Planned Behavior (TPB) [5] = depend on
people’s attitude, subjective norms (peer pressure), and cost (Fig. 1)

* Manufacturers-recyclers relationship based on industrial symbiosis [3]

* Baseline scenario based on literature: 30% initial recycling rate [2], 55% potential
repair rate [6], TPB parameters from [5] (Table 1)
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» The secondary market quickly becomes the EoL pathway of choice because it
is financially beneficial but is limited by the repair potential of modules (Fig. 2)

« The recycling and reuse EoL pathways compete with one another: selling is
beneficial for PV owners, and subjective norms drive recycling behaviors

« As recycled PV waste increases, recycling costs decrease, which further drive
recycling behaviors (Fig. 3, Table 2)
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