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ABSTRACT

Most countries around the world are implementing carbon neutrality to respond to climate disasters. Solar photovoltaic (PV) plays
an important role in carbon neutrality because it is easy to install and its cost is rapidly declining. Residential solar PV has the
advantage of not requiring investment in transmission and distribution facilities and reducing the maximum load by lowering peak
power demand. However, residential solar PV generation is variable and cannot be reliably predicted, causing uncertainty in the
power system. Therefore, it is important to accurately forecast the size of residential solar PV capacity in order to prepare
countermeasures that can enhance the stability of such power systems from a long-term perspective. This study forecasts the capacity
of residential solar PV net metering in South Korea using diffusion models. The Gompertz model provided the best fit for the
diffusion pattern of residential solar PV net metering in South Korea, outperforming the Bass and Logistic models. When the
Gompertz model was used to predict the residential solar PV net metering capacity over the next 15 years, an increase from 2.1
GW (8.8% of total solar PV) in 2022 to 12.0 GW (15.4% of total solar PV) in 2036 was obtained. Therefore, this study suggests
that it is necessary to consider the size and distribution of residential solar PV net metering in power system planning and operation,

as it will play a major role in future power systems in South Korea.
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Fig. 2. Cumulative capacity of residential solar PV net
metering in South Korea (2014 ~2021)
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Table 1. Estimation results of Bass model
(R-squared = 0.329)
Coefficient 95% confidence
Parameter p-value .
(Standard Error) interval
86487.597 [-117947.675,
a 0.305
(73632.024) 290922.869]
0.289
b 0.236 [-0.287, 0.864]
(0.207)
0.000
c 0.249 [0.000, 0.000]
(0.000)

Note: *** ** * indicates statistically significant at 1%, 5%, and

10% significance level

Table 2. Estimation results of Logistic model
(R-squared = 0.952)

Coefficient 95% confidence
Parameter p-value .
(Standard Error) interval
m 44,200,000 - -
0.251%**
a 0.000 [0.195, 0.307]
(0.023)
9.140%**
b 0.000 [7.981, 10.300]
(0.474)

Note: *¥* *** indicates statistically significant at 1%, 5%, and

10% significance level

Table 3. Estimation results of Gompertz model
(R-squared = 0.971)

Coefficient 95% confidence
Parameter p-value .
(Standard Error) interval
m 44,200,000 - -
0.060%**
a 0.000 [0.050, 0.071]
(0.004)
2.618%**
b 0.000 [2.402, 2.833]
(0.088)

Note: *** ** * indicates statistically significant at 1%, 5%, and

10% significance level
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Table 4. MAPE of diffusion models

Bass Logistic Gompertz

MAPE 14.99% 11.53% 8.82%
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Table b. Estimated cumulative capacity of residential solar PV net metering in South Korea (2022 ~ 2036)

(unit: MW)
Year Residential solar PV net metering Commercial solar PV Solar PV total Share of residential solar PV net metering
(A) B) (C=A+B) (D=A/C)
2022 2,127 22,100 24,227 8.8%
2023 2,541 25,150 27,691 9.2%
2024 3,003 28,200 31,203 9.6%
2025 3,515 31,250 34,765 10.1%
2026 4,076 34,300 38,376 10.6%
2027 4,686 37,350 42,036 11.1%
2028 5,344 40,400 45,744 11.7%
2029 6,048 43,450 49,498 12.2%
2030 6,794 46,500 53,294 12.7%
2031 7,581 49,700 57,281 13.2%
2032 8,405 52,900 61,305 13.7%
2033 9,263 56,100 65,363 14.2%
2034 10,150 59,300 69,450 14.6%
2035 11,063 62,500 73,563 15.0%
2036 11,997 65,700 77,697 15.4%
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