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ABSTRACT This study investigates the barriers to the deployment of solar thermal and ground source heat pump (GSHP) from the
perspective of consumers and businesses, as well as evaluates priorities for improving the barriers via expert AHP evaluation. From a
consumer’s perspective, the overall satisfaction with solar thermal is significantly lower than that with PV and needs to be improved at
the installation and use stages. GSHP needs to be improved at the prior-information search stage. From a business perspective, the
non-distinction between heat and electricity in mandatory installations in public buildings, the difficulty in assessing the value of heat,
and high initial costs impede the deployment. Based on the result of AHP analysis, the priorities for improving the barriers to the wide
utilization of solar thermal are evaluated in the order of economic feasibility, policy, acceptability, and technology, where high
installation cost is shown to be the greatest barrier. Barriers for GSHP are evaluated in the order of policy, acceptability, economic
feasibility, and technology, where policy means improvement is evaluated as the most important factor in promoting the deployment
of GSHP.
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Table 1. Number of renewable households

Total Standalone Complex
12% 901 787 114
ST 169 93 76
GSHP 94 52 42
Total 1,048
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Table 2. Results of a survey on motivations for installing
renewable energy facilities (%)

PV ST GSHP

Survey items
st | 2nd | 1st | 2nd | 1st | 2nd

Energy cost reduction | 70,4 | 19.2 | 65,6 | 12.9 | 76,9 | 15.4

Installation subsidy | 19.6 | 43.8 | 15,1 | 54.8 | 11.5 | 40.4

Climate change
response

3.4 | 4732|5458 |135

Concerns about
energy and resource | 2.5 | 7.5 | 97 | 86 | 3.9 | 9.6
depletion

Environmental
protection and fine 22164 | 32| 54 13.5
dust reduction

Anxiety about the
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Table 3. Renewable energy facility installation satisfaction
statistics (average on 5—point scale)

Survey items PV ST GSHP
Usefulness of prior 3.95 3.59 3.87
information (0.66) (0.76) (0.50)

3.83 3.53 3.84

Self— t level . ’ .
e Tpayment feve ©0.8) | (0.8 | (0.80)
. 3.82 3.41 3.76
Subsidy level (0.84) (0.78) (0.86)
3.96 3.75 3.83

Installati k result;
nstallation work results (0.67) (0.70) (0,65)

Convenience of d
onvenience of use an 401 3.70 3.94

t aft
management after (0.69) 0.72) (0.78)

safety of nuclear 0.3 | 1.7 4.3 1.9 installation

power Energy cost reduction 4.13 3.88 4.10

Recommendation 0.7 (0.75) (0.75)
from people around 1.7 167 3.2 | 7.5 1.9 58 Overall satisfaction 401 3.80 3.90

you (0.69) (0,73) (0.69)
etc 0.1 1.1 Sample 787 93 52
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Table 4. Equipment installation satisfaction ordinal logistic
regression analysis results

Dependent Variable ST GSHP Pseudo R’
Usefulness of prior —0,90*** -0.01 015
information (0.00) (0.98) ’

—0,61** 0.26
Self—payment level (0.02) (0.44) 0.10
—1,10%** -0.33
Subsidy level : : 0.11

ubsidy leve (0.00) (0.33) .
Installation work —0,90%** -0.19 012
results (0.00) (0.60) :
el Il I B

[nageme (0.00) (0.60) '
after installation
—0, 88*** 0,15
E i i . 14
nergy cost reduction (0.00) (0.68) 0.
— k% -
Overall satisfaction (%%81) ( 00718(3 0.14
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Table 5. AHP hierarchy

1st 2nd
Installation cost
Economic )
L Maintenance cost
Feasibility
Alternative heating costs
Applies to apartment complexes
Technology Secure installation site
Optimal operation
Social awareness
Acceptability Information Accessibility
Convenience in use
Research and development
Policy Policy means
Policy goal
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Table 6. AHP 1% criterion results

ST GSHP
Economic Feasibility 0.36 0.19
Technology 0.09 0.15
Acceptability 0.23 0.21
Policy 0.32 0.46
Table 7. AHP ST results
1st 2nd Total
_ Installation cost 0.47 0.17
Iic;?gﬁ?; Maintenance cost 0.12 0.04
Alternative heating costs 0,41 0.15
Applies to apartment 0.17 0.02
complexes
Technology Secure installation site 0.48 0.04
Optimal operation 0.35 0.03
Social awareness 0.44 0.10
Acceptability | Information Accessibility 0.19 0.04
Convenience in use 0.37 0.08
Research and development 0.20 0.06
Policy Policy means 0.37 0.12
Policy goal 0.43 0.14
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Table 8. AHP GSHP results

1st 2nd Total
Installation cost 0.66 0.12
B .
COI,lO,m,lC Maintenance cost 0.16 0.03
Feasibility

Alternative heating costs 0.18 0.03

Applies to apartment

0,34 0.05
complexes
Technol
SCnotogy Secure installation site 0.41 0.06
Optimal operation 0.25 0.04
Social awareness 0.42 0.09

Acceptability | Information Accessibility 0.19 0.04

Convenience in use 0.39 0.08
Research and development 0.30 0.14
Policy Policy means 0.38 0.17
Policy goal 0.33 0.15
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