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ABSTRACT As decarbonization mandates intensify, agrivoltaics have emerged as a strategic solution for mitigating land-use
conflicts arising from the expansion of renewable energy. Despite their potential, large-scale deployment in South Korea is hindered
by regulatory constraints and economic uncertainty. This study prioritizes policy alternatives for promoting agrivoltaics by employing
the Fuzzy Analytic Hierarchy Process (Fuzzy AHP) based on a survey of 24 experts. The analysis reveals that at the main criteria level,
improving economic feasibility is the most critical factor, followed by regulatory and institutional reforms. In the comprehensive
priority analysis including the sub-criteria, reforming the farmland act was identified as the most urgent task. This highlights the
paramount importance of establishing a legal foundation for agrivoltaics and extending the duration of temporary land-use permits.
Other high-priority factors include financial support programs, farm income growth, and installation subsidies, indicating that
mitigating the initial investment burden and ensuring practical profitability are the key drivers of market expansion. The findings of
this study serve as a strategic framework and provide foundational data for policy formulation in the institutionalization of

agrivoltaics.

Key words Agrivoltaics(% 53 & %), Expert survey(H 27} A &), Fuzzy AHP(3 *| A|ZE4] 1), Policy priorities(% 2 2-41<=97)

Subscript

CR : consistency ratio
TFN : triangular fuzzy number

AHP : analytic hierarchy process
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C1: Economic Feasibility

C2: Technology Development

C3: Environmental and Social Acceptance
C4: Regulatory and Institutional Reform
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Table 2. Status of expert survey respondents

No. of

Category
I%éz(;g)s Affiliation of Respondents
Research Institutes
(D Korea Energy Economics Institute
6 Experts @ Korea Institute of Energy Research

(25%) ® Korea Environment Institute
@ Korea Rural Economic Institute
(® Chungnam Institute

® Rural Research Institute

Academia

@ Tech University of Korea

@ Chonnam National University

® Chungnam National University

(25%) @ Korea Institute of Energy Technology

(® Kangwon National University

® Seoul National University of Science and
Technology

6 Experts

Industry & Support Organizations

(O Korea Energy Agency

® Korea Agrivoltaic Association

® Korea East—West Power CO,, LTD

@ Chungnam Techno Park

® Ulsan Techno Park

(® Korea Photovoltaic Industry Association

6 Experts
(25%)

Government Sectors

@ Jeollanam—do Provincial Government

@ Chungcheongnam—do Provincial Government

6 Experts ® Gyeongsangnam—do Provincial Government
(25%) @ Presidential Commission on Carbon Neutrality
and Green Growth

(® Ministry of Trade, Industry and Energy

® Ministry of Agriculture, Food and Rural
Affairs
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Table 3. Saaty scale and the corresponding triangular fuzzy

numbers
gizg Definition Fuzzy T(rli?;?g?r Scale
1 Equally important 1,10
3 Weakly important @, 3,4
5 Fairly important 4, 5, 6)
7 Strongly important 6,7, 8
9 Absolutely important 9,9,9

Source: Chang (1996)"
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Main Cri teria
! mn 4 Main Criteria l m u
1 1 1 1
02 '(;O .00 .00 C1 5.72 7.80 10.01
© 0'29 0.38 0.56 C2 2.58 3.24 4.21
Ci 0'49 0.38 0.55 S, C3 2.36 2.85 3.63
¢ 0.47 0.63 0.90 C4 3.7 4.79 6.17
C2
Main Cri teria ; E 14,37 18,68 24.01
m u
C1 0.24 0.42 0.70
C1 1.79 2.62 3.48
C2 0.11 0.17 0.29
C2 1.00 1.00 1.00 v
C3 0.10 0.15 0.25
C3 0.56 0.80 1.17
C4 0.15 0.26 0.43
C4 1.14 1.66 2.30
c3 C1: Economic Feasibility
Main Cri teria C2: Technology Development
l m U C3: Environmental and Social Acceptance
a1 1.82 2.60 3.49 C4: Regulatory and Institutional Reform
C2 0.86 1.26 1.77
o3 100 100 100 Table 6. Importance levels of the main criteria
4 1.10 1.50 1.97 Main s, = 5)) a(@) | Imortance
c4 Criteria | ¢ C2 c3 c4 g Level
Main Cri teria
l m u C1l - 1,00 1.00 1,00 1.00 0.56
C1 1,11 1,58 2.11 C2 0,18 - 1.00 0.62 0.18 0.10
C2 0.44 0.60 0.88 C3 0.05 0.87 - 0.49 0.05 0.03
C3 0.51 0.67 0,91 C4 0.54 1,00 1.00 - 0.54 0,31
C4 1,00 1,00 1,00 Sum 1,78 1,00

C1: Economic Feasibility

C2: Technology Development

C3: Environmental and Social Acceptance
C4: Regulatory and Institutional Reform

C1: Economic Feasibility

C2: Technology Development

C3: Environmental and Social Acceptance
C4: Regulatory and Institutional Reform
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Table 7. Prioritization of Sub—criteria for “Economic Feasibility”
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Table 8. Prioritization of Sub—criteria for “Technology Develop—

ment”
Sub—criteria EErEres Rank

Level

Crop Damage Reduction Technology (0.37) 1

Installation Cost Reduction Technology (0.34)

O&M Cost Reduction Technology (0.16)

Power Generation Maximization (0.12) 4

Technology

Table 9. Prioritization of Sub—criteria for “Environmental &
Social Acceptance”

Sub—criteria Impg’\t/ae?ce Rank Sub—criteria Imﬁr\l/iTce Rank
Financial Support Programs (0.34) 1 Awareness Improvement Policies (0.39) 2
Installation Subsidies (0.23) 3 Profit Sharing Policies (0.41) 1
Increasing Farm Income (0.24) 2 Knowledge Sharing Policies (0.20) 3
Stabilizing Farm Income (0.19) 4 Enhancing Environmental Responsibility|  (0.00) 4

8 - X0l




Table 10. Prioritization of Sub—criteria for “Regulatory &
Institutional Reform”

Sub—criteria Im;l)_(;r\t/aeTce Rank
Farmland Act Reform (0.68) 1
Relaxing Set—back Regulations (0.16) 2
Resolving Grid Connection Constraints (0.16) 3
Easing Administrative Burdens (0.00) 4
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Table 11. Importance levels of the all sub criteria
Malr_1 Sub—criteria igeritenss Rank
criteria Level
O Financial Support Programs 0.193 2
- @ Installation Subsidies 0.129 4
® Increasing Farm Income 0.133 3
@ Stabilizing Farm Income 0.106 5
O Crop Damage Reduction 0.038 3
Technology
5 . :
© Installation Cost Reduction 0.035 9
9 Technology
® O&M Cost Reduction 0.017 10
Technology
@ Generation Maximization 0.013 1
Technology
@ AW\:ar.eness Improvement 0.012 13
Policies
o3 @ Profit Sharing Policies 0.012 12
® Knowledge Sharing Policies 0.006 14
@ Enhancmg Envwonmental 0.000 15
Responsibility
@ Farmland Act Reform 0.207
@ Relaxing Set—back Regulations 0.050 6
C4 i i i
® Resolvmg Grid Connection 0.048 7
Constraints
@ Easing Administrative Burdens 0.000 16

C1: Economic Feasibility

C2: Technology Development

C3: Environmental and Social Acceptance
C4: Regulatory and Institutional Reform
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