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ABSTRACT Energy cooperatives enhance community acceptance of carbon neutrality policies. This study explores the factors that
influence solar energy investment decisions among energy cooperative members. This study provides a theoretical basis for
developing strategic campaigns to recruit participants for cooperative-based solar energy citizen funds. Survey data from 99
cooperative members and 101 non-members were analyzed. First, at test is conducted to examine differences in investment
motivations between cooperative members and non-members. Second, correlation and multiple regression analyses are conducted to
understand the interactions between economic and normative motivations. Third, regression analyses are conducted to investigate the
impact of monthly income and motivational factors on investment amounts. The analysis reveals that only normative motivation
depends significantly on cooperative membership. Motivational factors neither interact with each other nor affect investment
amounts; however, monthly income significantly influences investment amounts. These findings suggest the need to develop
campaign strategies that account for cooperative membership status and income levels as well as consider motivations separately in
campaign design. Future research should incorporate broader motivational and external variables to conduct a more comprehensive
analysis.
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Investment Motivation Factors
for Solar Power Generation
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Fig. 1. Conceptual framework
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Table 1. Descriptive Statistics, %

ltem Categor Cooperative | Non— | Investment Amount
9OV | Members |members| (10,000 KRW)
Male 67.7 79.1 0~99 24,2
Gender
Female 32.3 21.9 100~299 ]32.3
Marital | Married 84.8 66.3 300~799 |26.3
Status Single 13.1 33.7 800~1,999 | 11.1
Under 30 3 10.9 2,000 o4} | 6.1
30 10.1 18.8 Affiliated
Cooperative
Age 40s 23.2 29.7 Dague
25.3
50s 45,5 35.6 Coop.
60s 17.2 5.0 Dalgubal
414
Over 70 1.0 0.0 Coop.
Daegu | 59 74.3 Dual
. Area )
Residence oth Membership | 2.0
er .
n Dae
Area 16.2 25.7 1 gu
280 ulqt 19.2 13.9 Another
Coop. in 4.0
Monthly | 280~440 30.3 17.8 Dacgu
Income
(10,000 | 440~660 26.3 32.7 Other
KRW regional 12.0
) 660~920 20.2 14.9 Coop.
920 oJAF 4.0 20.8

Table 2. Contents of survey about motivation factors

Category Questionnaire References
1. The government’s support ensures | Balcombe et
stable returns, al. (2014)®
2. I will invest if the investment Ham and
period and return rate are Kang
Economic satisfactory. (2018)"
Motivation | 3, Dividends can be received in
. Salm et al.
proportion to the power (20 16)[24]
generation return,
4. The return on power generation Koh and

is stable, Kim (2019)"’

5. It helps reduce greenhouse gases
and fine dust, contributing to
environmental protection,

Koh and
Kim (2019)™

. 6. It helps reduce resource depletion Koh and
NorAmat-we and environmental damage, Kim (2019)[5]
Motivation } -

7. It helps to cope with climate Debor
change, (2014)"®
8. It helps in addressing the issue Debor
of energy resource depletion, (2014)[S]

2024, 12 Vol.20, No.4 15
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Table 3. Status of missing data imputation

Variable
Name E1|E2|E3|E4|N1|N2|N.3|N.4| Total
No. of
Imputation 1 1 2 2 1 1 1 0 9
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Table 4. Data definition

E.: Economic Motivation, N,: Normative Motivation
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Variable Variable description References
Financial factors influencing
investment in solar power
. generation,
Economic .
. Composed of four items,
Motivation | . . .
including return on investment, .
income stability, and government Koh and[sl]{lm
support policies, (2019)",
- - Ham and
Non—financial factors Kang (2018)[2]
influencing investment in solar Debor ’
power generation, (201 4)|8\
Normative Composed of four items,
Motivation including environmental
protection, response to climate
change, and resolution of energy
resource issues,
The total monthly income of the
) Salm et al,
respondent's household, (2016) [24]
Monthly Categorized into five groups, >
. Holstenkamp
Income ranging from less than 2.8
e e and Kahla
million KRW to over 9,2 million (2016)[25]
KRW,
A binary variable indicating
whether the respondent is a
Coop memi)(()%g C:;jgvinergy Rijepen et al,
Membership perative. (2013)1
Measures participation in
citizen—led cooperatives aimed at
renewable energy production,
The monetary value actually
invested by the respondent in Holstenkamp
Investment . .
Amount solar power generation projects and Ka[glsl]a
operated by energy cooperatives, (2016)*
Measured in five categories,
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1. The government’s support ensures 0.793
H o] KMO &3S 0.8352 UERY 201849 stable returns, ’
233l el heldt 5= 919 11, Bartlett o] LA A 2.1 Wi,n invest if the investment
o _ sl o = period and return rate are 0.867
Z(S] 7&‘7"_ g/\] Tl"o‘] Ul-?_]— }2)}—“_1.1_]-31{_1-7:1]7]‘ tZH_Cl)‘:l]—E }_EOZ]_'_O-]’ Eﬂ satisfactory,
2= 7ro] tzA IAE us]7] Y3l QolEAlo] Elgars 3. Dividends can be received in
- proportion to the power 0.897
A A}
[AFSHAE. generation return,
=4 A3}, Table 63 Zo] 5= 7H] =8 2Qlo] &5 4, The return on power generation 0.819
is stable, ’
Table 5. Relevance and validity 9. It helps reduce greenhouse gases
and fine dust, contributing to 0.891
CKMO Test for Sampling Adequacy 0.835 environmental protection,
Approx XZ 2049.991 6. By using local renewable energy,
Bartlett's Test of Sphericity af 78 it helps reduce resource 0.912
o depletion and environmental ’
P .000%*
damage,
Table 6. Total variance explained 7. 1t helps to cope with climate 0.932
change.
Initiall Elgenvalues Rotated Sums of Squared 8. It helps in addressing the issue 0.905
Stage Loadings of energy resource depletion, )
Total | Cumulative, % | Total | Cumulative, % Economic | Normative
Combined Variables . ..
4.127 51,585 3.404 42,545 Motivation | Motivation
2 2.111 77.972 2.834 77.972 Cronbach’s alpha 0.861 0.897
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Table 8. Independent sample t—Test result

(Equal variance not assumed)

Variable Category Economic Normative

Motivation Motivation

O noas p | F=a.686 F=28,926
Significance, p 0,032 {0,001
t 1.089 4,836
Degrees of Freedom, df 195,897 162,847
Significance (Two—tailed), p 0.278 < 0,001
Effect Size, Cohen’s d 0.143 0.7409
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Table 9. Pearson correlation coefficients

. Monthly | Economic | Normative | Monthly
Variable . L
Income | Motivation | Motivation | Income
Monthly 1
Income
Economic
Motivation 0.013 1
Normative . s
Motivation 0.163 0.252 1
Investment o
ok 4 1
Amount 0.37 0.06 0.095
#p<0.05, **p<0.01, ***p<0.001
Table 10. Results of multiple regression analysis
Unstan— Standar—
Voriaie | dardized StaErr‘S)"ird dized - | p-
Coefficients (SE) Coefficients | value | value
B) ®)
Constant | —2496.745 | 2444348 - -1,021| 0.310
Monthly | goc a4 | s9.701 | %38 | 3898 | 0.001
Income
Eeonomic |y p0 11y | 669,536 | 0.852 | 1117 | 0.267
Motivation
Normative | yog 904 | 599152 | 0.355 | 0.851 | 0,397
Motivation
Interaction | /6 463 | 144.088 | ~0.964 | -1.016| 0,312
Term

#p{0.05, ¥#p<0.01, ¥*¥p<0.001
Model summary: R*=0,155, Adjusted R*=0,119, F=4.323, p=0,003
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Table 12. Results of linear regression analysis

Table 11. Descriptive statistics and correlation coefficients Unstan— Standar—
) Standard )
: : Variable G2 Error el = p= VIF
' Standard Correlation with Significance Coefficients (SE) _Coefn— value | value
Variables | Mean Deviation Investment ©) (B) cients (B)
Amount () Constant | 0.759 | 1.064 | - | 0713 |0.478] -
Investment -~ Monthly 0.290
Amount | >424 | 1153 1.000 o 0295 | 0100 | TSI | 2,957 (0,004] 1028
Monthl ;
Ion V| 2596 | 1133 0.289 0.002 Beonomic | o010 q4a | 0172 | 1.719 {0,089 1,069
ncome Motivation
teonomic | g gos | gop 0.166 0.050 Normative\ = oo | 910 | —0.007 |-0,071[0.943|1.098
Motivation Motivation
Normative #p<0.05, *#p<0.01, ***p<0.001
%0'556 0.011 0.456 Model summary: R2:O,ll2, F change=4.009, p—value=0,010
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Table 13. Frequency analysis

Investment P Valid | Cumulative
Amount Frequency age (%) Percent— | Percentage
9V age (%) (%)
Category 1 (Less
than 1 million 24 24.2 24.9 94.2
KRW)
Category 2 (1-3
million KRW) 32 32.3 | 323 56.6
Category 3 (3-8
million KRW) 26 26.3 26.3 82.8
Category 4 (820
million KRW) 1 1.1 11 93.9
Category 5 (20
million KRW or 6 6.1 6.1 100
more)

Table 14. Multinomial logistic regression model information

Model —2 Log Chi— Degrees of | Significance
Likelihood | Square |Freedom (df)| (p—value)
Intercept
Only 267,555
Final 1 009 030 | 84,52 12 0,001
Model ) ’ )
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Table 15. Multinomial logistic regression analysis

Dependent Variable | Independent Variable B SIS Wald df p—value Exp (B)
Intercept 5.919 4.139 2.046 1 0.153
Imesglent All)noum Monthly Income ~1.189 0.576 4,261 1 0.039 0.305%
Tou
(O~1 milli OI; KRW) Economic Motivation -0.192 0.679 0.080 1 0.777 0.825
Normative Motivation 0.025 0.815 0.001 1 0.976 1.025
Intercept 5.251 4.406 1.420 1 0.233
Inveszglent AZI)munt Monthly Income -1.891 0.592 10,215 1 0.001 0,151
rou
(1~3 milli (fn KRW) Economic Motivation 0.423 0.710 0.356 1 0.551 1.527
Normative Motivation 0.072 0.864 0.007 1 0.934 1.074
Intercept 4.603 4,153 1.228 1 0.268
Inveszglem él)n"um Monthly Income ~1.188 0.570 4,342 1 0,037 0.305*
rou
(3~8 milli fn KRW) Economic Motivation 0.052 0.682 0.006 1 0.940 1.053
Normative Motivation 0.131 0.822 0.026 1 0.873 1.140
Intercept —2.630 5.012 0.275 1 0.600
Invesglem il)noum Monthly Income ~0.738 0.599 1.517 1 0.218 0.478
Trou
(8~20 mﬂliIc))n KRW) Economic Motivation 1.723 0.923 3.489 1 0.062 5.604
Normative Motivation —0.296 0.991 0.089 1 0.766 0.744

Vp<OO5, *Vp<001, {Hp<0001

Reference Category: Investment Amount (Category 5), (20 million KRW or more)
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