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Fig. 1. Social Impact Evaluation Model.
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Fig. 2. Examples of Concrete-Abstract Relationship Indicators
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Fig. 5. Based Social Impact Model for Small Hydro at Oga City
Table 1. List of Indicators Name for the Social Impact Model

(a) Indicators Name List of Regional Measures Layer

D-1 Installing symbolic small-scale hydropower at a shrine

D-2 Installing a 100kW-class small-scale hydropower in the city

D-3 Installing a 50kW-class small-scale hydropower at a dam

D-4 Installing a 20kW-class small-scale hydropower at a dam

D-5 Installing a 20kW-class small-scale hydropower in a waterway

D-6 Installing a 1kW-class small-scale hydropower in a waterway

D-7 Installing a 1kW-class small-scale hydropower in a spring water pond
(b) Indicators Name List of Direct Output Layer

B-1 Symbolic presence



B-2 Use of local water sources

B-3 More people coming in and out of the mountains
B-4 Response to flooding

B-5 River maintenance

B-6 Profit from electricity sales

B-7 Generation cost
B-8 Generator maintenance
B-9 Power generation
B-10  Residents’ understanding
B-11  Understanding of renewable energy
B-12  Opportunity to see generators
B-13  Impact on agriculture
(c) Indicators Name List of Outcome Layer

S-1 Environmental education

S-2 Environmental improvement

S-3 Accumulation of know-how

S-4 Increase in local industry

S-5 Improvement of energy self-sufficiency

S-6 Establishment of a place for communication

S-7 Utilization of electricity in times of disaster
S-8 Increase in the number of organic farmers
S-9 Increase in forestry
M-1 Increase in fireflies
M-2  Increase in campgrounds
M-3 Water quality preservation
M-4  Spread to other regions
M-5 Preservation of natural landscape
M-6  Decrease in the cost of electricity in the region
M-7 Utilization of local business
M-8  Increase in local employment
M-9  Increase in immigration
M-10  People-to-people relationships
M-11  Revival of the festival
M-12  Increase in children
M-13  Improvement of independence
L-1 The ocean becomes richer
L-2 Ecosystem conservation in Satoyama
L-3 Bamboo forest maintenance
L-4 Forest preservation
L-5 Improved local branding
L-6 Increase in household income
L-7 Utilization of assets
L-8 Use of shopping arcade
L-9 Utilization of abandoned farmland
L-10  Interacting with people
L-11  Increase in tourists
L-12  Respect for traditional culture
T-1 Richness of nature



T-2 Improvement of local economy
T-3 Cozy community environment
(d) Indicator Name of Social Impact Layer

SI Sustainable city of Oga with rich culture and nature
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Table 2. Ranking Results by Expert



D-1 1 2 3 5 4 7 7 7 7 7 1 1 7

D-2 7 5 7 1 1 1 1 1 1 6 7 5 3

Regional D-3 6 5 1 6 6 2 2 2 2 4 5 6 4
Measures

Layer D-4 5 5 1 6 6 3 3 3 3 4 5 6 4
Indicators

D-5 4 4 5 2 2 3 3 3 3 1 3 3 1

D-6 3 3 5 2 3 5 5 5 5 1 3 3 1
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Table 3. Ranking Results based on Subjective Preference Criteria (Type A)

| Ranking | _s-1_| s2 | s3 | s4 | s5 | s6 | s7 | s8 | so |
B-1

4 0 1 0 0 0 0 0 0
B-2 5 4 1 0 0 0 0 0 0
B-3 0 6 1 0 0 0 0 0 0
B-4 2 2 1 1 0 0 0 0 0
B-5 0 5 1 2 0 0 0 0 0
B-6 0 0 1 0 -1 2 0 0 0
B-7 0 0 1 4 0 0 0 0 0
B-8 0 0 1 3 0 0 0 0 0
B-9 0 0 1 0 1 0 1 0 0
B-10 1 1 1 5 0 1 2 0 0
B-11 0 3 1 0 0 0 0 0 0
B-12 3 0 1 0 0 0 0 0 0
B-13 0 0 1 0 0 0 0 1 1
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Table 4. Ranking Results based on Subjective Preference Criteria (Type B)
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Table 5. Ranking Results based on Subjective Preference Criteria (Type C)
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Table 6. Ranking Results based on Subjective Preference Criteria (Type D)

| Ranking |_s-1 | 52 | 83 ss | s6 | s7 | s8 | 59|
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0 L-11 L-12

| Ranking | L1 | L2 | L3 | La ] is]ie L7 sl islL
M-1

0 1 0 0 0 0 0 0 0 0 0 0

M-2 0 0 0 4 0 0 0 0 0 0 1 0
M-3 1 1 0 1 0 0 0 0 0 0 0 0
M-4 0 0 0 0 1 0 0 0 0 0 0 0
M-5 0 1 1 1 0 0 0 0 0 0 0 0
M-6 0 0 0 0 0 1 0 0 0 0 0 0
M-7 0 0 0 0 0 5 3 4 0 0 0 0
M-8 0 0 0 0 0 0 0 3 0 0 0 0
M-9 0 0 0 0 0 0 1 1 1 1 0 0
M-10 0 0 0 0 0 0 2 0 0 1 0 0
M-11 0 0 0 0 0 0 0 0 0 1 0 2
M-12 0 0 0 0 0 0 0 0 0 1 0 1
M-13 0 0 0 0 0 0 0 0 0 1 0 2

| Ranking |_T1 | 12 | T3
L-1

4 0 0
L-2 1 0 0
L-3 2 1 1
L-4 4 0 0
L-5 0 3 4
L-6 0 4 0
L-7 4 2 0
L-8 0 5 0
LR R D S R anking| ST |
L-10 0 0 2 T-1 1
L-11 0 6 0 T-2 3
L-12 0 0 2 T-3 3
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Table 7. SI Score Ranking Result from Regional Measurements Layer
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7 7 7 7
D-2 3 3 2 6
D-3 5 5 4 4
D-4 6 6 6 5
D-5 1 1 1 2
D-6 2 2 3 1
D-7 4 4 5 3
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Table 8. SI Score Ranking Result from Direct Output Layer

B-1 5
B-2 6 5 4 3
B-3 11 13 13 7
B-4 4 10 4
B-5 4 7 9 13
B-6 7 3 1 5
B-7 10 8 8 9
B-8 8 8 6 11
B-9 13 10 7 10
B-10 1 2 2 1
B-11 5 12 12 12
B-12 9 11 11 8
B-13 2 1 5
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