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ABSTRACT In this study, we propose a methodology that combines the diffusion and market potential models in order to forecast the
diffusion path of PV deployment. Potential volume (m), a key feature of this approach and one of the main parameters of the diffusion
model, is not estimated within the model itself. Instead, the market potential is estimated using the market potential model and then
substituted into the diffusion model. A significant difference was found when comparing the two-parameter results projected by this
methodology with the three-parameter results estimated within the model. However, the projected results of the two-parameter model,
particularly under the current setback regulation scenario, were similar to the solar deployment targets set by the government. The
advantage of the model proposed in this study is that it can be used to estimate the impact of changes in influencing factors, such as
regulatory and support policies, on the diffusion path of PV deployment. Scenario analysis indicated that changes in municipalities’
setback distance regulations, which have recently been identified as having the greatest impact on PV deployment, can affect market
potential, and that changes in market potential can, in turn, influence the diffusion path of PV deployment.

Key words Forecasting(17}), Photovoltaics(E}| %533, Diffusion model(ZH4} 2 &), Market potential model(A] &2 2F &), Setback
distance(©| 4 7 2])

Nomenclature LCOE : levelized cost of electricity
GW : gigawatt SMP : system marginal price
REC :renewable energy certificates
CP  : capital expenditures (CAPEX)
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d  :degradation rates
sub. : substitution

est. : estimation

Subscript
t :time (year)
n : grid
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Table 1. Model equations and parameters description
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D
Gompertz Parameters

¥(t): Cumulative amount at time t
m: Potential volume
(alt-b) a: Growth rate,

Y(t) =me* 3) b: Inflection point,

p: Innovation coefficient,

q. Imitation coefficient
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Table 2. Market potential factors

Classification Factors

Theoretical Solar radiation

Geographical Mountainous areas, Steep slopes, etc.

Technical Module efficiency
National parks, Grade 1 ecological and
Regulatory natural areas, Local government setback
regulations, etc,
Economic SMP, LCOE
Support REC
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Table 3. Variables for solar LCOE calculation

CAPEX

(thousand KRW/KW) | 1,432
OPEX (KRW/KW/yr.) OM; 20.8
Land Rent LR, 5% of the land cost
Av. Capacity Factor (%) CF 15.38
Discount Rates (%) ¥ 4.5
Operational Term (yr.) T 20
Degradation Rates (%) d 0.45

H1 2023 Competitive

SMP (KRW/kWh) - Bidding Announcement

(106,320)
H1 2023 Competitive
REC (KRW/kWh) — Bidding Result
(1IREC 45,298)
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Fig. 2. Road and building setback area : High—Reg

Table 4. Comparison of setback regulation by scenario (m)

Road Building
Varied by Varied by
High—Reg Municipality, Municipality,
0~1,000 0~1,000
Low—Reg 100 100
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Table 5. Example of setback regulation comparison by

municipality (m)

Table 6. Scenario distinction

Metropolitan Municipality Road Building
Gangneung 200 200
Goseong 500 500
Donghae 200 500
Pyeongchang 300 200
Gwangwon Sokcho - -
Inje 100 300
Yangyang 300 400
Chuncheon 100 100
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Fig. 3. Market potential analysis results
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Table 7. Estimation results for each scenario

rf
JP)

Scenario a (p) b (q) m adi-R®
L-2P-h | 02993 | 21.6965 | 84,000 | 0.9908
L-2P-1 22.6103° | 100,000 | 0,9897
L-3P , , 30,589 | 0.9990
B-2P-h | 0.0005 0.2931 84,000 | 0.9914
B-2P-1 | 0.0005 0.2830 100,000 | 0.9905
B-3P | 0.0002 0.4780 30,600 | 0.9990
G-3P | 17.9823" | 0.1685 56,934 | 0.9970

1% significant level
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Fig. 4. Forecast results for each scenario (MW)
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