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ABSTRACT Power generation using solar PV and wind power are more feasible to compete with fossil fuel power generation.
However, residential acceptance is still a big challenge in the deployment of renewable energy. The Korean government has
implemented various policies to support the development of renewable energy in which communities invest. However, there are very
few cases of the commercial operation of community-invested renewable energy power plants. Renewable energy has attracted
attention in the reduction of greenhouse gasses (GHG) effects and economic feasibility. However, it is also necessary to focus on
socio-economic effects to overcome the economic recession while reducing greenhouse emissions. Community-invested renewable
energy development projects can positively revitalize the local economy in many aspects, such as resident income, job creation, and
the growth of local businesses. This study analyzes the local economic impact of renewable energy development projects on residents'
income and job creation. It increased local companies’ sales through community-invested development projects in Korea.

Key words Renewable energy development(Z] A4 ol & 7)), Solar PV(E] %F3%), Community investment(3=5152}), Local
economy(*] & % A)
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Weighted REC to
Suppart Community
Investment

Planning & Zoning for Wind
Farm

Local Authorities Schemes

Ordinances to Support New &
Renewable Energy Development
in Muan and Haenam

Wind Farm Benefit
Sharing Program in Jeju

Program Loan for Rural
Solar PV Development

Weighted REC for Large
Scale Offshore Wind Farm fo
Support Local Authorities

An Ordinance on Benefit
Sharing in Shinan

New & Renewable Energy
Deployment Supports in Jeju

Fig. 1. Benefit sharing and community investment support system
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Action Renewables
et al, (2015)

World Bank
(2019)

* Community Funds

* Community Ownership

¢ Equal distribution of
revenues

* Community Funds

* Community
Ownership

¢ Compensation

* Benefits—in—kind

* Local Contracts

¢ Direct investment and
project funding

* Apprenticeships and
studentships

* Local Employment
¢ Energy price

Reduction ¢ Educational
¢ Indirect Social programmes
Benefits ¢ Electricity discounts

¢ Community benefit
agreements

¢ Indirect benefits from
the supply chain

¢ Indirect benefits
through tourist
facilities

* Community
Enhancement Funds

* Discounted Electricity

* Local Employment &
Procurement

* Compensation for
Biodiversity Impacts

* Landowner Lease
Payments

* Proximity Rent Model

* Community
Organisation
Ownership

* Community Funds

* Benefits—in—kind

* Community
Ownership

* Local Employment
& Contracts

* Payment of Rents or
Royalties to Affected
landlords and Neighbors

* Co—investment or
Co—ownership Structures

¢ Tax Relief or Subsidies

* Preferential Electricity Rates

* Employment

* Local or Preferencial
Procurement

¢ Local Infrastructure

* Payment, Donations, and/or
Social Benefits to Broader
Communities

* Public Services

¢ Alternatives Skills and
Livelihoods

* Local Institutional Capacity
Buildings

* Environmental Enhancement
(beyond compensation)
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Table 2. Cases of community investment renewable energy development project

Business models Description of mechanism

Cases

Residents’ cooperatives conduct
. renewable energy generation

Cooperatives . L . .
projects and distribute its profits

to their members,

Danish Middelgrundens Wind Farm Shared Ownership by resident
Cooperatives (40 MW), Seoul Citizen's Solar Coop Association,

Ansan Citizen's Solar PV Coop

. Residents co—own the renewable
Shared ownership
energy corporates

Cheorwon Crane Solar Power Plants (200 MW),
German Dardesheim Windpark (66 MW)

. Residents invest, install, own, and
Direct development
operate the renewable energy

Danish Samsoe Island Wind Farm (34 MW), Jeju Hangwon—Waljung

&operation Community Wind Farm (2 MW, 3 MW), Hamyang Rural Solar PVs
corporate
Local Local governments co—own SPC, Gunsan—si Saemangeum 2District Solar PV Project (90 MW, under
municipalities and the residents purchase the development), Taebaek Gadeoksan 1st Onshore Wind Farm Project
participation corporate bonds (43 MW, under development)
Bonds Residents purchase SPC corporate Samchuk Solar PV (10 MW), Saemangeum 1,3 District
(Indirect funding) bonds (90 MW each, under development)

Investment funds | Residents purchase funds promoted

(Indirect funding) by the developers

Taebaek Gadeoksan 1st Onshore Wind Farm Project (43MW, under
development)), Seoul Citizen's Investment Fund (4,25 MW),
Yangcheon Solar PV Cloud Funding (95 kW), Pocheon Solar PV
Cloud Funding (99 kW), YeonCheon Solar PV Cloud Funding (894 kW)
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Table 3. Criteria for renewable energy development with community investment

Weighted RECs

Conditions 10% of equity capital and 2% or more of | 20% of equity capital and 4% or more of
total project cost total project cost
General site (Weighted REC) + 0.1 (Weighted REC) + 0.2
Forest land 0.8 0.9
Solar PV Less than 15 15
(Larger than | Rooftop 3,000 kW : :
500 kW) solar PV | Larger than 3,000 < 1.5 + (cacity—3,000) X 1.1 3,000 < 1.5 + (cacity—3,000) X 1.1
3,000 kW cacity cacity
Floating type 1.6 1.7
Wind farm Onshore wind farm 11 1.2
(Larger than
3.000 kW) Offshore wind farm (Weighted REC) + 0.1 (Weighted REC) + 0.2

AR IS SRR 314 A|2020 - 43
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Fig. 3. Current status of community investment renewable energy development (Korea Energy Agency) (Unit: number of cases)
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Table 4. Conditions for financial analysis

Basic conditions

Weighted REC 72.00 KRW/kWh
SMP price 100,00 KRW/kWh
Total operating years 20 years
Capacity 99.00 kW

Generation hours in the first year | 3.60 | kWh/kWp/day

Hlo] Exjo]| Zlods) Degradation ratio per year 0.60 %

O_q Discount ratio per year 4.5 %
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Table 5. Local economy effects of community investment development (direct investment) (Unit: ¥10,000 kW)

Co—operatives in
Seoul

Rural Solar PV,
Case 1

Rural Solar PV,
Case 2

Rural Solar PV,
Case 3

Economic effects
(10 thousand won)

Economic effects
(10 thousand won)

Economic effects
(10 thousand won)

Economic effects
(10 thousand won)

Pre—tax | After—tax

Pre—tax | After—tax

Pre—tax | After—tax

Pre—tax | After—tax

Total investment costs 15,000 14,000 14,000 14,000
Total revenue 50,611 44 500 44 500 44 500
Capacity (kW) 99 99 99 99
Residents 589 427 24,001 20,041 24,773 20,685 22,789 19,029
Profit
Corporates 98,866 | 25,691 0 0 0 0 0 0
(Power generation company)
Loan interest to local financing 2,000 1,780 221 199 147 132 336 302
 Local taxes 0 18 0 396 0 409 0 376
(Residents income tax)
Tax revenues Local
ocal taxes 0 351 0 0 0 0 0 0
(Local corporate income tax)
Construction employment 0 0 0 0 0 0 0 0
Employment
O&M (B) employment 7.000 | 7.000 0 0 0 0 0 0
Local EPC revenue (C) 6,930 | 6.930 | 6930 | 6,930 | 2,000 | 2,000 | 2,000 | 2,000
Local company
Local O&M revenue 2.600 | 2,600 | 2.600 | 2,600 | 2,600 | 2.600 | 2.600 | 2,600

Total local economy effect (A)

47,985 | 44,797

33,752 | 30,166

29,520 | 25,826

27,725 | 24,307

(A-B)

40,985 | 37,797

33,752 | 30,166

29,520 | 25,826

27,725 | 24,307

(A-B—C)

34,055 | 30,867

26,822 | 23.236

27,520 | 23,826

25,725 | 22,307

Local economy effect per unit project costs

(A—B/1 billion won)

273,233 | 251,978

241,086 | 215,471

210,857 | 184,471

198,036 | 173,621

Local economy effect per unit capacity

(A-B/kW)

414 382

341 305

298 261

280 246

Residents participants (number of persons) 300 300
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Table 6. Local economy effects of community investment development (indirect investment) (Unit: W10,000 kW)

Seoul, Case A Geyonggi, Case B | Geyonggi, Case C | Gangwon, Case D
Economic effects Economic effects Economic effects Economic effects
(10 thousand won) | (10 thousand won) | (10 thousand won) | (10 thousand won)
Pre—tax | After—tax | Pre—tax | After—tax | Pre—tax | After—tax| Pre—tax | After—tax
Total investment costs 14,000 13,000 170,000 12,410,000
Capacity (kW) 95.9 99.0 894.2 43,200
Cloud funding 18,630 18,040 79,170 250,000
Residents (Investors) 1,565 1,271 360 290 275 200 280,000 | 240,000
Profit Corporates (Investors) 391 318 90 73 69 50 70,000 60,000
C t
orporates 19,020 | 16,928 0 0 0 0 0 0
(Power generation company)
Local taxes
0 27 0 6 0 7 0 3,900
(Residents income tax) ’
Local taxes
0 7 0 2 0 2 0 0
Tax revenues | (Local corporate income tax)
Local taxes
(Power generation company, 0 190 0 0 0 0 0 0
Local corporate income tax)
Construction employment 519 519 519 519 36,000 | 36,000 | 574,300 | 574,300
Employment
O&M (B) employment 0 0 0 0 26,774 | 26,774 | 440,000 | 440,000
Local EPC revenue (C) 6,665 6,665 6,286 6,286 88,510 | 88,510 |2,408,000 |2,408,000
Local company
Local O&M revenue 13,668 | 13,668 | 13,754 | 13,754 | 71,539 | 71,539 |3,000,000 |3,000,000
Donation 0 0 0 0 0 0 210,000 | 210,000
Total local economy effect 41,828 | 39,593 | 20,490 | 20,411 | 160,394 | 160,308 | 5,968,000 | 5,921,900
Local it i j
ocal economy etfect per unit project costs | ooc 54 | 979 100 | 157,615 | 157,008 | 94.349 | 94,299 | 48,090 | 47,719
(per 1 bi lion won)
ff i i
Local economy effect per unit capacity 431 407 907 906 179 179 138 137
(per kW)
Residents participants (number of persons) 182 142 153 N/A
< A97A 243t A 7HAeh ol A 1A ULk, R FE A= Aol RaE= Fet @] A
I goll Ao 7ol AT = Q= ol WE Aol AAA ol 2 Gk v|xIt), o] A= E1,200019 H A
7h g Agolet. 2, AARA BHHE PAAE T Aulvk A Alo] dhal 2971 209 Fk 5979
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