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Investment Pathways for Rural Charging Infrastructure Based on A
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Abstract: With the advancement of new energy vehicle (NEV) adoption policies in rural areas, a substantial influx of electric vehicle
charging loads is being integrated into rural power distribution networks, driving a surge in demand for supporting charging
infrastructure. To rationally plan investment and construction pathways, this paper proposes a combined cost estimation method for rural
charging infrastructure based on NEV ownership projections. First, an improved Bass diffusion model is introduced to predict rural NEV
ownership over the next five years. Second, a hybrid estimation method combining norm—based and unit index approaches is developed
to calculate the total investment costs for typical scenarios, grounded in the ownership prediction results. Finally, a case study of five
cities in northern Hebei Province is conducted to analyze investment requirements under conservative, moderate, and aggressive
scenarios. Results indicate that the proposed method can accurately estimate the investment scale for rural charging infrastructure.
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Basic information of rural areas in five cities of
northern Hebei
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Fig.2 Forecast results of new energy vehicle ownership
in rural northern Hebei
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Table 3 Average new energy vehicle ownership per
village and township in five cities of northern Hebei
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Table 4 Partial characteristic parameters of northern
Hebei case study
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Table 6 Cost calculation results for typical villages Jt
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Table 7 Cost calculation results for typical townships Jt
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Table 8 Investment amounts for centralized charging
stations by category
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and power distribution facilities in northern Hebei from
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Table 9 Estimated investment results for entire northern
Hebei region in 2030
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Fig.4 Sensitivity analysis of Bass diffusion model
parameters in case study
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Fig.5 Charging pile allocation rate vs. cost variation trend
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Fig.6 Charging simultaneity rate vs. cost change trend
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