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ABSTRACT The study was conducted based on data from 330 questionnaires with the adoption of single factor
analysis of variance S-N-K test method and LSD multiple comparison analysis. The paper examined residents’
willingness to adopt solar photovoltaic power generation among various groups with different housing conditions,
including housing ownership, residential floors and residential housing areas. Afterwards, by using a regression
model, the paper conducted a regression analysis of the demographic variables influencing their willingness to
adopt solar photovoltaic power generation. The results indicated that the types of housing resulted in significant
differences in residents’ willingness to adopt solar photovoltaic power generation. Housing ownership, residential
floors and residential housing areas had significant impacts on their willingness to adopt. Based on these findings,
this paper put forward corresponding policy recommendations.

INTRODUCTION

 Energy consumption in China is consider-
able and as such, emissions of carbon dioxide
are high. As a result of these resources and en-
vironmental problems, there has been great pres-
sure on China to evolve sustainable economic
and social development plans. Thus, develop-
ment of solar energy is one of the alternatives
for energy conservation, and emissions reduc-
tion which can ensure sustainable development
in China.

Objectives

In the context of climate change and energy
shortages, solar photovoltaic power generation
is increasing.  Solar energy plays an important
role in a future where reducing the dependence
on fossil fuels and addressing environmental
issues are a priority (Singh 2013). The Interna-
tional Energy Agency (IEA) predicted that by
2020, world’s photovoltaic power generation will
account for 2 percent of the total generating ca-
pacity (Janjai et al. 2011). The prospect for the
development of solar photovoltaic industry is

vast. Experts have suggested that countries
should intensify policy support and expand do-
mestic markets, so photovoltaic power genera-
tion would be available to ordinary people at an
early date. Almost 80 percent of greenhouse gas-
es come from production and consumption of
energy. Globally and approximately, 40 percent
of the average total energy consumption relate
to buildings (Omer 2008). Zhao et al. (2015) con-
sidered that as a great significance to ensure
coordinated development of natural ecological
environment, social production, lifestyles, as well
as regional economy.

How can photovoltaic power be made into
the people’s daily lives, and change an existing
building into a “small factory” of solar photo-
voltaic power generation?  In order to answer
this question, it is of the great significance to
explore the willingness of the public, in terms of
adopting solar photovoltaic power generation
facilities. The willingness to adopt lays the foun-
dation for solar photovoltaic power generation
and represents its perspective. So, it is impor-
tant both theoretically and practically to identify
willingness to adopt solar photovoltaic power
generation by the general public in different hous-
ing conditions.

Literature Review

Previous studies mainly focused on the pro-
motion of renewable energy and solar photo-
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voltaic use, consciousness of education, cost of
power generation, saving consciousness, recov-
ery period and so on.  However, these studies
propounded some valuable conclusions. Reh-
mana and Sahinb (2015) found that the solar PV
power generating system not only helps to de-
crease carbon emission to the atmosphere, but
also is comparable in the unit COE with the die-
sel only system in many sites even though the
unit price of the diesel fuel is very low. Hopp-
manna et al. (2014) analyzed the evolution of the
German feed-in tariff (FIT) system for solar pho-
tovoltaic power, a highly effective and widely
copied policy instrument targeted at fostering
the diffusion and development of renewable en-
ergy technologies. And found that the policy
has been subject to a considerable amount of
changes, many of which are the result of policy
makers addressing specific system issues and
bottlenecks. Xu et al. (2010) found that city res-
idents have a certain purchase intention of new
energy vehicles, but considering convenient
conditions, maintenance costs and other factors,
the purchase intention cannot be transferred to
purchase behaviour. Cai et al. (2012) investigat-
ed new energy vehicles and found that perceived
risk is the most significant factor that hinders
new energy and low-carbon innovation prod-
ucts. Wang et al. (2013) concluded that purchase
of attitudes, subjective norms, and perceived
behavioral control are main factors affecting con-
sumer purchase intention, while perceived ease
of use and perceived usefulness have positive
effects on consumer purchase intention. The re-
search of Harder et al. (2011) showed that higher
initial investment cost and power price are the
driving factors that affect solar photovoltaic sys-
tem.  Based on net present value, return of capi-
tal budget, national support strategy and key
features of most relevant technicalities, Bortoli-
ni (2013) analyzed environmental, economic and
financial parameters of solar photovoltaic sys-
tem. Wang et al. (2013) studied consumption of
new energy vehicles in China, and found that
relevant reference group influences purchase
decision. Gao et al. (2008) studied purchase pref-
erence of taxi drivers through the investigation
of fleet management and operators.  Huijts et al.
(2012) believed that residents’ attitude will be
influenced by perceived cost, risk earnings and
technical response, that is,individual behavior
will be influenced by perceived cost, risk profit
and new technology fear. Islam and Meade (2013)

found that education campaigns should explain
more about investment criteria, feed-in tariffs and
environmental effects. Islam (2014) indicated that
technology awareness and energy cost saving
have a significant effect on the adoption proba-
bility, reinforcing the need for effective educa-
tion. Radmehr et al. (2014) found that the capital
cost of PV is not instrumental in choice, and a
lower feed-in tariff could be acceptable. Shi et al.
(2013) emphasized introduction of demonstration
projects for high-rise residential building, in
which the application feasibility and limitation
of solar water heating system are studied. Lou-
las et al. (2012) found that the majority of instal-
lations have a maximum six-year payback period.
Claudy et al. (2011) found that WTP varies sig-
nificantly among the four technologies. More
importantly, however, home owners hold differ-
ent beliefs about the respective technologies,
which significantly influence their WTP. Haw et
al.  (2009) found that the problem of high invest-
ment cost of BIPV also results in long payback
period due to the low electricity tariff rate in
Malaysia. Willis et al. (2011) results indicated that
primary heating choice is not affected, but older
person households are less inclined to adopt
micro-generation technologies. Scarpa and Wil-
lis (2010) pointed out that whilst renewable ener-
gy adoption is significantly valued by house-
holds, this value is not sufficiently large, for the
vast majority of households.

In addition, some scholars focused on differ-
ences in willingness to adopt solar photovoltaic
power generation in different regions. Gunder-
son et al. (2015) evaluated the current and future
solar energy potential through the use of grid-
connected PV power plants at the scale of coun-
tries within the Black Sea catchment. Results
shows that climate change will have little impact
on the solar radiation resource, while land-use
change induces more variability. Zhu (2012)
found that residents’ understanding of solar
photovoltaic power generation is low, and the
investment demand for solar photovoltaic pow-
er generation is weak. Firdaus et al. (2011) found
that government’s policy has a great influence
on public acceptance and implementation of pho-
tovoltaic power generation. Gilberto and Conra-
do (2013) argued early loss of potential interest.
Bazen and Brown (2008) showed that the current
level of financial incentive policies is not condu-
cive to the adoption of solar photovoltaic power
generation system, and should be improved.
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Firdaus et al. (2012) showed that most people do
not know government’s incentive policies for
renewable energy, thus, they are not willing to
invest in solar photovoltaic power generation.
Bhandari and Stadler (2009) through a study
found that the installation cost of photovoltaic
power system has a negative impact, while in-
vestments on housing of residents and environ-
mental protection awareness have positive ef-
fect. As regards willingness of the public to adopt
new energy technology, and solar photovoltaic
power generation, the existing body of literature
has laid a good foundation for this study and
future research. However, studies on willingness
to adopt solar photovoltaic power generation
from the perspective of comparing different hous-
ing conditions are very limited.

RESEARCH  METHODS  AND
SAMPLE  DATA

Research Methods

Research methods include: literature review,
questionnaire survey and statistical analysis.

(1) Literature Review: This was done to deep-
ly analyse related literature on existing domes-
tic, and foreign research findings on public will-
ingness to adopt photovoltaic based on differ-
ent housing conditions in China. Also, the inad-
equacies of these research findings were dis-
cussed with a view to evolving specifications
for further research.

(2) Questionnaire Survey: In order to study
promotion of China’s popularization of solar pho-
tovoltaic power generation and residents’ will-
ingness to adopt it, a structured questionnaire
was designed from four dimensions.  These di-
mensions are:  environmental consciousness and
propaganda education, solar photovoltaic pow-
er generation cognition, government policy and
public willingness to adopt. Each of the dimen-
sions includes several items (variables) (Table
1). In this study, the questionnaire measured rel-
evant variables by taking different housing own-
ership, housing, total number of layers, different
floors, residents of the housing area and willing-
ness to adopt photovoltaic into consideration.
The specific location was in accordance with the
principle of random sampling in selected cities
which allowed respondents to fill out the
questionnaires.

(3) Statistical Analysis: The researchers
used weighted average of four questions in the
questionnaire which are : (1) Under the current
policy of government subsidies and feed-in tar-
iff (FIT), are you willing to install solar power
generation facilities? (2) What is the range of
costs for installing solar power generation facil-
ities? (3) What is the life-time range of solar power
facilities you can accept? (4) When will you be-
gin to consider installing your facility at a time
when some percentage of residents in your com-
munity has already installed? The data obtained
were used to measure willingness of public to
adopt solar photovoltaic power.

In this study, SPSS statistical analysis soft-
ware was used by adopting the single factor anal-
ysis of variance (one-way ANOVA) of S-N-K test
method, and LSD multiple comparison to anal-
yse differences in public willingness to adopt
solar photovoltaic power generation, and find
significant difference between various groups.
The linear regression model was used to make
regression analysis on the variables affecting
adoption of solar photovoltaic power generation
in different living conditions.

Sample Data

A total of 360 questionnaires were handed
out and 338 were received, providing response
rate of 93.89 percent, among which 330 were val-
id, accounting for 97.63 percent. As shown in
Table 2, in the demographic variable of gender,
males outnumbered females by 3.04 percent; in
the demographic variable of age, the youths and
the middle- aged (aged between 20 and 49) who
are the main power for solar photovoltaic power
generation adoption, constituted 93.03 percent;
in the dimension of income, the percentage of
those earning 1,000 - 6,999 Yuan per month was
85.15 percent. In brief, the sample was fairly typ-
ical and representative for Chinese residents
(Table 2).

RESULTS

In 1987, the state formulated “general princi-
ples of the civil building design” (trial). The de-
sign of civil building height and number of lay-
ers are clearly defined as 1~3 layers for low- rise
residence; 4~6 layers for multi-storey residence;
7~9 layers for medium and high-rise residence;
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Table 1: Seventeen indicators of Likert scale in the questionnaire

Dimension Questions Answer options

Environmental 1. Whether your personal 1) not environmentally friendly;
Consciousness  lifestyle is environmentally 2) Never pay attention to environmental protection;
and Publicity  friendly 3) Average; 4)pay more attention to environmental

protection;
5) very environmentally friendly

2. Environmental contamination 1) no effect; 2)not serious; 3)Average;
  of thermal power (coal) 4) Severe; 5)very serious

3. Easiness of the promotion of 1) not hard; 2)Never too difficult; 3)
  new energy application Average; 4)more difficult; 5)most difficult

4. Awareness of solar power 1) never heard of; 2)occasionally heard of;
  generation 3) basic knowledge; 4)good  knowledge;

5) best knowledge
5. Awareness of solar power 1) never heard of; 2)occasionally heard of;

  generation facilities 3) basic knowledge; 4)good  knowledge;
5) best knowledge

Solar-photovoltaic 6. Necessity of promoting solar 1) completely unnecessary; 2)unnecessary;
Power Generation    power generation 3) Average; 4) necessary; 5) very necessary
 Awareness 7 If there are alternatives 1) unwilling; 2)may consider; 3)willing;

  of power supply, are you 4) more willing; 5)most willing
  willing to try the solar power? 1) Pessimistic; 2)relatively pessimistic;

8. Prospects for solar power 3) Average; 4)optimistic; 5)very optimistic
  generation

Government Policy 9. Degree of understanding of 1) never heard of; 2)occasionally heard of;
  national policies related to 3) basic knowledge; 4)good  knowledge;
  solar power generation 5) best knowledge

10. How important is the 1)unimportant; 2)not very important;
  influence of current new 3)average;4)important; 5)very important
  energy policies on the
  extension and application
  of solar power generation?

11. Is government’s technical 1) ineffective; 2)basically ineffective; 3)effective;
  supervision system for 4) relatively effective; 5)Very effective
  regulating solar photovoltaic
  products effective?

12. Under the current policy of 1) unwilling; 2)may consider; 3)willing; 4)more willing;
  government subsidies and 5) most willing
  feed-in tariff (FIT), are you
  willing to install solar power
  generation facilities?

People’s 13. What is the issue that you 1) environment protection; 2)safety;
Willingness to Adopt   concern most when you 3) cost effectiveness; 4)roof resources;

  consider installation? 5) service life
14. What is the range of costs for 1) under 19,000 Yuan; 2)20,000~39,000 yuan;

  installing solar power 3) 40,000~59,000yuan;4)60,000~79,000yuan;
  generation facilities? 5) 80,000~100,000 Yuan

15. What is the life-time range 1) 0~5years;2)6~10years;3)11~15years;
  of solar power facilities 4) 16~20years; 5)20-25years
  you can accept?

16.When will you begin to 1) 1%~19%; 2)20%~39%;3)40%~-59%;
  consider installing your 4) 60%~79% ; 5)80%~100%
  facility at a time when
  some percentage of residents
  in your community has
  already installed?

17.The main reasons why you 1) high cost; 2) fear of new technologies;
  do not want to install solar 3) long payback period;4)large roof areas needed;
  power generation facilities: 5) lack of appropriate national policy support

Source: Derived from the questionnaires collated by the research group.
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and more than 10 stories for high-rise residence.
Based on these principles, the total number of

residential housing and residential floors was
classified (Table 3). This was followed by the
use of SPSS statistical analysis software, adopt-
ing the single factor analysis of variance (one-
way ANOVA) of S-N-K test method, and LSD
multiple comparison to analyse difference in pub-
lic willingness to adopt solar photovoltaic pow-
er generation, and find significant difference be-
tween various groups. The public had different
housing ownership and residential housing ar-
eas. They also lived in different total layers res-
idence and different floors. Linear regression
model was used to make regression analysis on
the variables of living conditions, such as hous-
ing ownership, residential housing area, residen-
tial total layers and residential floors. The spe-
cific process is given in Table 3.

 Analysis of Different Housing Ownership

 (1) Willingness to adopt solar photovoltaic
power generation by rental housing residents
was the lowest, whereas willingness to adopt by
self-established buildings was the highest. As
shown in Table 4, the mean willingness to adopt
solar photovoltaic power generation in different
housing ownership by residents, ranked from
highest to lowest is: self-established buildings,
houses built with funds collected by the buyers,
limited property house, commercial residential
buildings and rental housing. The difference
between the highest mean (self-established build-
ings’ residents) and the lowest average (rental
housing residents) was higher than 36.3 percent.
The willingness to adopt by rental housing res-
idents was the lowest, because they did not have
housing ownership. Their duration of stay was
uncertain and solar photovoltaic power genera-

Table 2: Distribution of samples

Features Frequency   Ratio(%)

1. Gender
Male 170 51.52
Female 160 48.48

2. Age
Under 19 0 0.00
20-29 142 43.03
30-39 115 34.85
40-49 50 15.15
Above 50 23 6.97

3.Educational Background
Secondary school 5 1.52
Vocational school/ 22 6.67
high school
professional training/ 53 16.06
college
University 141 42.73
Graduate School 109 33.03

4. Monthly income
Under 999 Yuan 9 2.73
1000~2999 Yuan 71 21.52
3000~4999 Yuan 128 38.79
5000~6999 Yuan 82 24.85
Above 7000 Yuan 40 12.12

5. Industry
Traditional energy 29 8.79
 industry
New energy industry 31 9.39
Construction industry 27 8.18
Service sector 35 10.61
Financial industry 41 12.42
Education industry 44 13.33
Government departments 63 19.09
Information industry 35 10.61
Manufacturing industry 5 1.52
Others 20 6.06

Source: Derived from the sample data by the authors
using SPSS 20.0.

Table 3: Distribution of samples

Types Frequency Ratio % Types Frequency Ratio %

1. Housing Ownership 3. Residential Floors
  Self-establish buildings 24 7   1-3floor 102 31
  Commercial residential building 213 65   4-6 floor 95 29
  Houses built with funds collected 22 7   7-9 floor 45 13
    by the buyers
  Limited property house 10 3   above 10 floor 88 27
  Rental housing 61 18 4. Residential Housing Areas
2. Residential Total Layers   Below 45 m2 36 11
  1-3 layer 37 11   45-89 m2 71 22
  4-6layer 68 20   90-139 m2 118 36
  7-9 layer 81 25   140-179m2 60 18
  above10 layer 144 44   above 180m2 45 13

Source: Derived from the sample data by the authors using SPSS 20.0.
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tion equipment should be in use for a long time,
hence, they did not want to acquire solar photo-
voltaic power generation.

However, those that lived in suites and roof
areas had more willingness to adopt solar pho-
tovoltaic power generation because of the con-
venience to install the facilities.

 (2) Different housing ownership resulted in
significant differences in residents’ willingness
to adopt solar photovoltaic power generation.
Using a test of homogeneity of variance, five
housing ownership were examined to determine
whether these differences were significant. The
results as presented in Table 4 showed that 0.061
was greater than 0.05, which indicated that the
variance was homogeneous, so the method was
appropriate to test the homogeneity of variance.
The table also showed that differences
in residents’ willingness to adopt solar photo-

voltaic power generation, based on housing
ownership were significant (P<0.05). It was ob-
served that residents with more stable owner-
ship had higher willingness to adopt solar pho-
tovoltaic power generation. Apart from self-es-
tablished buildings, houses built with funds col-
lected by the buyers and limited property hous-
es cannot be easily transferred due to some re-
strictions, so the ownership is stable. Unlike com-
mercial housings whose ownership are not sta-
ble because that can be easily transferred for
economic reasons. Similarly, rental housing res-
idents lack housing ownership, and as such, they
are always unwilling to install the solar photo-
voltaic power generation.  It can be inferred that
willingness to adopt solar photovoltaic power
generation by the last two types of residence
was low.

Buildings were grouped into two and S-N-K
test method, and LSD multiple comparison anal-

Table 4: Test results of different housing ownership and sorting

Ownership      N Mean value Homogeneity Analysis of
test of variances variance

Self-established buildings 24 2.89 0.061 0.001
Houses built with funds collected by the buyers 22 2.76
Limited property house 10 2.63
Commercial residential building 213 2.25
Rental housing 61 2.12

Source: Derived from the sample data by the authors using SPSS 20.0.

Table 4: Test results of different housing ownership and sorting

Ownership      N Mean value Homogeneity Analysis of
test of variances variance

Self-established buildings 24 2.89 0.061 0.001
Houses built with funds collected by the buyers 22 2.76
Limited property house 10 2.63
Commercial residential building 213 2.25
Rental housing 61 2.12

Source: Derived from the sample data by the authors using SPSS 20.0.

Table 5: S-N-K test of different housing ownership on public willingness to adopt solar photovoltaic
power generation

Ownership N A subset of the  set of alpha = 0.05

             1                   2

Self-established buildings 24 2.89
Houses built with funds collected by the buyers 22 2.76
Limited property house 10 2.63
Commercial residential building 213 2.25
Rental housing 61 2.12

Source: Derived from the sample data by the authors using SPSS 20.0.
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ysis were further used to analyse the samples.
Self-established buildings, houses built with
funds collected by the buyers and limited prop-
erty houses made up the first group while com-
mercial housing and rental housing formed the
second group. The results showed that (Tables
5 and 6) there was no significant difference with-
in the same group but, significant difference was
noticed between the two groups.

Analysis of Different Layers

In 1987, the state formulated “general princi-
ples of the civil building design” (trial). The de-
sign of civil building height and number of lay-
ers are clearly defined as 1~3 layers are low rise
residences; 4~6 layers are multi-storey residenc-
es; 7~9 layers are medium and high-rise residenc-
es; and more than 10 storeys are high-rise resi-
dences. Based on these principles, the total num-
ber of residential housing and residential floors

was classified (Table 7). Floors were divided
into low-rise residence, multi-storey residence, 
medium and high-rise residence and high-rise
residence.  Analysis was later conducted based
on these four types.

(1) The willingness to adopt photovoltaic
power generation by multi-storey residents was
the lowest while that of high-rise residents was
the highest as shown in Table 7. The rank from
highest to lowest is: high-rise residence, low rise
residence, medium and high-rise residence and
multi-storey residence. The highest mean value
(high-rise residence) was 20 percent higher than
the minimum mean value (multi-storey resi-
dence). The main reason may be that low - rise
residences (1~3 layers) are built by individuals
for their own use.  Also, the roof area is conve-
nient for placing solar power generation facili-
ties, and owners of low-rise residences have the
wherewithal to afford solar photovoltaic power
generation equipment. Multi-storey residences

Table 6: LSD multiple comparison analysis of housing ownership on public willingness to adopt solar
photovoltaic power generation

(I) Ownership (J)    Mean Standard Q values    Significance
Ownership difference   error

  (I-J)

Self-established Buildings
Commercial residential building 0.13* 0.21 0.63 0.001
Houses built with funds collected by 0.26 0.39 0.67 0.634
  the buyers
Limited property house 0.64 0.47 1.37 0.615
Rental housing 0.77* 0.23 3.33 0.013

Commercial Residential Building
Self-established buildings -0.13* 0.21 -0.63 0.001
Houses built with funds collected by 0.13* 0.34 0.38 0.011
the buyers
Limited property house 0.51* 0.43 1.19 0.000
Rental housing 0.64 0.14 4.71 0.000

Houses Built with Funds Collected by the Buyers
Self-established buildings -0.26 0.39 -0.67 0.634
Commercial residential building -0.13* 0.34 -0.38 0.011
Limited property house 0.38 0.54 0.71 0.926
Rental housing 0.51* 0.36 1.44 0.026

Limited Property House
Self-established buildings -0.64 0.47 -1.37 0.615
Commercial residential building -0.51* 0.43 -1.19 0.032
Houses built with funds collected by -0.38 0.54 -0.71 0.926
  the buyers
Rental housing 0.13* 0.44 0.30 0.031

Rental Housing
Self-established building -0.77* 0.23 -3.33 0.021
Commercial residential building -0.64 0.14 -4.71 0.062
Houses built with funds collected by -0.51* 0.36 -1.44 0.026
  the buyers
Limited property house -0.13* 0.44 -0.30 0.031

Source: Derived from the sample data by the authors using SPSS 20.0. The significance level of mean difference
is 0.05.



8 QING GUO  AND HUI-LING SONG

(4~6 layers) are generally old rooms with no ele-
vators. Occupants of such residences are finan-
cially incapable to install solar photovoltaic pow-
er generation equipment. Besides, it is difficult
to install solar photovoltaic power generation 
equipment in old residences. Unlike, multi-sto-
rey residents, high- rise (7-9 layers) housing res-
idents are generally in better economic condi-
tions. Their cultural level is high, and they have
strong environmental consciousness, hence,
they are more willing to adopt solar photovoltaic
power generation.

(2) Different residential layers resulted in sig-
nificant differences in residents’ willingness to
adopt solar photovoltaic power generation. Us-
ing a test of homogeneity of variance, four dif-
ferent layers of building were examined to deter-
mine whether these differences were significant.
The results as presented in Table 7 showed that
0.057 was greater than 0.05, which indicated that
the variance was homogeneous, so the method
was appropriate to test the homogeneity of vari-
ance. The table also showed that differences
in residents’ willingness to adopt solar photo-
voltaic power generation, based on layers of
building were significant (P<0.05). It was ob-
served that low- rise and high-rise residents had
strong willingness to adopt solar photovoltaic
power generation while multi-storey and medi-
um and high-rise residents had weak willingness
to adopt solar photovoltaic power generation.
Building layers were grouped into two and S-N-

K test method, and LSD multiple comparison
analysis were further used to analyse the sam-
ples. Multi-storey, medium and high-rise made
up the first group while low and high- level formed
the second group. The results showed that (Ta-
bles 8 and 9) there was no significant difference
within the same group but, significant difference
was noticed between the two groups.

 Analysis of Different Residential Living Floors

(1) Residential floor is positively associated
with willingness to adopt solar photovoltaic pow-
er generation”. Table 10 shows residential floor
and the mean of   willingness to adopt solar pho-
tovoltaic power generation. Ranking from high-
est to lowest is as follows: 1~3 floor, 4~6floors,
7~9floors, 10 floors and above. The average of
the highest floors (10 floors and above) was
13.1percent higher than that of the lowest layer
(1~3floors). The higher the floor, the higher the
willingness to adopt solar photovoltaic power
generation.  First, this can be attributed to better
sunlight conditions on higher floors which can
lead to higher utilization ratio of solar photovol-
taic power generation. The lower floors were
covered which made residents to be less willing
to install solar photovoltaic power generation
equipment. Second, residential floor has a cer-
tain relationship with the occupant’s economy
condition. Residents of high floors are in good
economic condition and possess high cultural

Table 7: Test results and sorting of the different layers

Number of floor levels N Mean value Homogeneity Analysis of
test of variances variance

Low - rise residence 37 2.78 0.057 0.001
Multi-storey residence 68 2.35
Medium and high-rise residence 81 2.47
High-rise residence 144 2.82

Source: Derived from the sample data by the authors using SPSS 20.0.

Table 8: S-N-K test of different layers on willingness to adopt solar photovoltaic power generation

Number of floor levels N A subset of the set of alpha = 0.05

  1                 2

Multi-storey residence 68 2.35
Medium and high-rise residence 81 2.47
Low- rise residence 37 2.78
High-rise residence 144 2.82

Source: Derived from the sample data by the authors using SPSS 20.0.
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education level with strong environmental aware-
ness. Thus, they have the wherewithal to
purchase solar photovoltaic power generation 
equipment.

(2) Different residential floors resulted in sig-
nificant differences in residents’ willingness to
adopt solar photovoltaic power generation. Us-
ing a test of homogeneity of variance, four dif-
ferent residential floors were examined to deter-
mine whether these differences were significant.
The results as presented in Table 8 showed that
0.054 was greater than 0.05, which indicated that
the variance was homogeneous, so the method
was appropriate to test the homogeneity of vari-
ance. The table also showed that differences
in residents’ willingness to adopt solar photo-
voltaic power generation, based on residential
floors were significant (P<0.05). It was observed
that the higher the number of floors, the higher
the willingness to adopt solar photovoltaic power
generation. Building floors were grouped into
two and S-N-K test method, and LSD multiple
comparison analysis were further used to anal-
yse the samples. 1~3 floors, 4~6 floors and 7~9

floors made up the first group while 10 floors
and above formed the second group. The results
showed that (Tables 11 and 12) there was no
significant difference within the same group but,
significant difference was noticed between the
two groups.

Analysis of Different Residential Areas

(1) Housing area is positively associated with
willingness to adopt solar photovoltaic power
generation. Table 13 shows housing area and
the mean of willingness to adopt solar photovol-
taic power generation. Ranking from highest to
lowest is as follows: below 45m2, 45~89m2,
90~139m2, 140~179m2, and above180m2e.The
highest average (more than 180 m2) was 37.2 per-
cent higher than the lowest average (below 45
m2). The larger the housing area, the stronger
the willingness to adopt solar photovoltaic power
generation. This can be attributed to economic
conditions of the residents. Residents of small
housing areas live in poor economic conditions.
They have low level of education and poor un-

Table 9: LSD multiple comparison analysis of different layers

(I) No. of floor  (J) No. of    Mean Standard Error Significance
levels   floor levels  difference Error

   (I-J)

Low-rise Residence Multi-storey residence 0.43* 0.26 1.65 0.048
Medium and high-rise residence 0.31* 0.25 1.24 0.002
High-rise residence -0.04 0.24 -0.17 0.054

Multi-storey Low rise residence -0.43* 0.26 -1.65 0.048
Residence

Medium and high-rise residence -0.12 0.17 -0.71 0.057
High-rise residence -0.47* 0.15 -3.13 0.000

Medium and High- Low rise residence -0.31* 0.25 -1.24 0.002
  rise Residence Multi-storey residence 0.12 0.17 0.71 0.068

High-rise residence -0.35* 0.13 -2.69 0.017
High-rise Residence Low rise residence 0.04 0.24 0.17 0.054

Multi-storey residence 0.47* 0.15 3.13 0.000
Medium and high-rise residence 0.35* 0.13 2.69 0.034

Source: Derived from the sample data by the authors using SPSS 20.0. The significance level of mean difference
is 0.05.

Table 10: Test result and sorting of the different living floor

The number of living floor N Mean value Homogeneity test of       Analysis of
        variance          variance

1~3floor 102 2.44 0.054 0.000
4~6 floor 95 2.49
7~9 floor 45 2.54
Above 10 floor 88 2.76

Source: Derived from the sample data by the authors using SPSS 20.0.
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derstanding of solar photovoltaic power gener-
ation. Hence, they are unwilling to purchase so-
lar photovoltaic power generation equipment On
the contrary, residents of large housing areas
are generally in good economic conditions. They
have high education level and strong environ-
mental awareness. Hence, they are willing to
purchase solar photovoltaic power generation
equipment.

(2) Different housing area resulted in signifi-
cant differences in residents’ willingness to adopt
solar photovoltaic power generation.  Using a test
of homogeneity of variance, different housing ar-
eas were examined to determine whether these
differences were significant. The results as pre-
sented in Table 13 showed that 0.066 was greater
than 0.05, which indicated that the variance was
homogeneous, so the method was appropriate to
test the homogeneity of variance. The table also
showed that differences in residents’ willingness
to adopt solar photovoltaic power generation,
based on residential floors were significant 
(P<0.05).  It was observed that the larger the hous-
ing area, the stronger the willingness to adopt
solar photovoltaic power generation. Housing
areas were grouped into three and S-N-K test
method, and LSD multiple comparison analysis
were further used to analyse the samples. Un-
der 45 m2 made up the first group, 45 ~ 89 m2,
90~89 m2 and 140~179 m2 formed the second
group while more than 180 m2 formed the third
group. The results showed that (Tables 14 and

Table 11: S-N-K test of different residents living
floor on willingness to adopt solar photovoltaic
power generation

The number of  N A subset of the set of
living floor alpha = 0.05

    1          2

1~3floor 102 2.44
4~6 floor 95 2.49
7~9 floor 45 2.54
Above 10 floor 88 2.76

Source: Derived from the sample data by the authors
using SPSS 20.0.

Table 12: LSD multiple comparison analysis of different residents living floor

(I) No. of living floor (J) No. of living floor  Mean Standard Q Values   Significance
difference  Error
(I-J)

1~3 floor 4~6 floor -0.05 0.14 -0.36 0.431
7~9 floor -0.1 0.18 -0.57 0.717
Above 10 floor -0.32* 0.14 -2.25 0.002

4~6 floor 1~3 floor 0.05 0.14 0.36 0.431
7~9 floor -0.05 0.18 -0.28 0.328
Above 10 floor -0.27* 0.14 -1.88 0.018

7~9 floor 1~3 floor 0.1 0.18 0.57 0.717
4~6 floor 0.05 0.18 0.28 0.328
Above 10 floor -0.22* 0.18 -1.23 0.004

Above 10 floor 1~3 floor 0.32* 0.14 2.25 0.002
4~6 floor 0.27* 0.14 1.88 0.018
7~9 floor 0.22* 0.18 1.23 0.004

Source: Derived from the sample data by the authors using SPSS 20.0. The significance level of mean difference
is 0.05.

Table 13: Test result and sorting of the different housing area

Housing area    N   Mean value Homogeneity test            Analysis of
of variance              variance

Under 45 m2 36 2.12 0.066 0.000
45-89 m2 71 2.45
90-139 m2 118 2.48
140-179 m2 60 2.53
above180 m2 45 2.91

Source: Derived from the sample data by the authors using SPSS 20.0.
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15) there was no significant difference within the
same group, but, significant difference was no-
ticed between the two groups.

Regression Analysis of Factors Influencing
Adoption of Photovoltaic Power Generation

In order to explore the driving factors for res-
idents’ willingness to adopt photovoltaic power
generation in different living conditions and fur-
ther clarify its influence and significance, this
study adopted strong and weak willingness as
dependent variable (Five-point scale item: un-
willing to = 1, can consider to = 2, like = 3, like in
comparison= 4, very willing to = 5) and living
condition variable as independent variable. De-

pendent variable (adoption intention) was taken
as continuous variables and housing ownership
was used as classification variables while resi-
dential total layers, residential floors, residential
housing areas were continuous variables. Virtu-
al variables were obtained according to the pres-
ence of strength of the property and land card
(Self-establish buildings=4, Commercial residen-
tial building=3, Houses built with funds collect-
ed by the buyers=2, Limited property house=1,
Rental housing=0).The regression analysis was
used to analyse all the variables.  The results
obtained based on regression coefficient and
significant level showed that housing ownership,
residential floors and residential housing areas
had important influence on public willingness to

Table 14: S-N-K test of different housing area on willingness to adopt solar photovoltaic power
generation

Housing area        N                      A subset of the set of alpha = 0.05

1  2 3

Under 45 m2 36 2.12
45-89 m2 71 2.45
90-139 m2 118 2.48
140-179 m2 60 2.53
Above180 m2 45 2.91

Source: Derived from the sample data by the authors using SPSS 20.0

Table 15: LSD multiple comparison analysis of different housing area

(I) Housing area (J) Housing area Mean Standard Q values Significance
difference error
 (I-J)

Under 45 m2 45-89 m2 -0.33* 0.18 -1.82 0.014
90-139 m2 -0.36* 0.17 -2.18 0.034
140-179 m2 -0.41* 0.19 -2.19 0.000
above180 m2 -0.79* 0.27 -2.90 0.009

45-89 m2 Under 45 m2 0.33* 0.18 1.82 0.014
90-139 m2 -0.03 0.13 -0.23 0.721
140-179 m2 -0.08 0.16 -0.52 0.062
above180 m2 -0.46* 0.25 -1.83 0.039

90-139 m2 Under 45 m2 0.36* 0.17 2.18 0.044
45-89 m2 0.03 0.13 0.23 0.721
140-179 m2 -0.05 0.14 -0.37 0.000
above180 m2 -0.43* 0.24 -1.79 0.011

140-179 m2 Under 45 m2 0.41* 0.19 2.19 0.000
45-89 m2 0.08 0.16 0.52 0.508
90-139 m2 0.05 0.14 0.37 0.072
above180 m2 -0.38* 0.26 -1.48 0.007

above180 m2 Under 45 m2 0.79* 0.27 2.90 0.009
45-89 m2 0.46* 0.25 1.83 0.039
90-139 m2 0.43* 0.24 1.79 0.011
140-179 m2 0.38* 0.26 1.48 0.007

Source: Derived from the sample data by the authors using SPSS 20.0. The significance level of mean difference
is 0.05.
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adopt photovoltaic power generation. The first
three factors had significant impact at 5 percent
level and the coefficient was positive. Thus, if
other conditions are unchanged, stronger hous-
ing ownership, higher living floor and larger
housing area will result in stronger willingness
to adopt solar photovoltaic power generation.  It
can be inferred from regression coefficients and
significant level that residential housing areas
had the greatest impact on intention to adopt
solar photovoltaic power generation (Table 16).

DISCUSSION

Solar energy is a potential clean renewable
energy source and solar photovoltaic (PV) has
the most potential for domestic solar power sys-
tems in homes and for industrial power genera-
tion. Solar power generation demand increases
worldwide as countries strive to reach goals for
emission reduction and renewable power gener-
ations (Hosenuzzaman et al. 2015). Photovoltaic
(PV) technology provides an efficient method to
produce electricity through a virtually infinite
renewable resource at the human time scale: so-
lar radiation (Gundersona et al. 2015). Ma et
al.(2015) considered that standalone renewable
energy (RE) systems hold the most promising
solution to the electrification of remote areas
without utility grid access. They demonstrated
that the proposed models and optimization algo-
rithm is effective.

The literature review suggests that: (i) there
is quite a lot of literature on the solar photovol-
taic power generation; yet, as an important as-
pect of residents’ willingness to adopt solar pho-
tovoltaic power generation still requires further
study; (ii) most of the current researches on the
solar photovoltaic power generation related is-
sue are of a qualitative nature, with lack of quan-
titative and experimental studies on housing res-

idents willingness to adopt solar photovoltaic
power generation. Therefore, this paper intends
to fill in this gap.

This study conducted survey sampling in
Wuhan city to figure out residents’ willingness
to adopt solar photovoltaic power generation,
using single factor analysis of variance and re-
gression analysis method. Specifically, this study
examined solar photovoltaic power generation
residents would adopt in different housing con-
ditions. It also examined general law of China on
housing conditions of residents which can re-
sult in differences in willingness to adopt photo-
voltaic power generation. Both examinations
were done so as to provide suggestions for the
rapid development and popularization of photo-
voltaic power generation.

CONCLUSION

 It can be concluded that type of housing
had significant impact on residents’ willingness
to adopt solar photovoltaic power generation.
Variables, such as housing ownership, floors and
number of residential floors and residential hous-
ing area are positively related to willingness to
adopt solar photovoltaic power generation. With
the independence of housing ownership, hous-
ing residents’ willingness to adopt solar photo-
voltaic power generation facilities was higher.
Resident’s willingness to adopt was also higher
with increase in number of residential floors and
housing areas.

RECOMMENDATIONS

Based on the above conclusions, this paper
proposes the following policy recommendations.

(1) Unbundle solar photovoltaic power gen-
eration market and target customers that can
readily adopt photovoltaic power generation. It

Table 16: Linear regression results

Model Unstandardized coefficients
 B Standard Typical t Sig.

  error coefficient

Constant 0.526 0.203 2.038 0.200
Housing ownership 0.376 0.048 0.345 6.231 0.001
Residential total layers 0.143 0.036 0.105 3.263 0.061
Residential living floors 0.325 0.052 0.330 6.031 0.000
Residential housing areas 0.362 0.055 0.365 6.037 0.000

Source: Derived from the sample data by the authors using SPSS 20.0.
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is advisable to consider stable housing owner-
ship, high residential floors, and big residential
housing areas for speedy breakthroughs. More
importantly, implementation of solar photovoltaic
power generation strategies should be adopted.

 (2) Development of different promotion strat-
egies for photovoltaic power generation based
on housing ownership, residential floors and res-
idential housing areas is necessary. Ability to
adopt those strategies will drive the willingness
and demand of photovoltaic power generation
by all residents.

 (3) Vigorous economic development with
gradual improvement of public housing condi-
tions. It was shown from this study that housing
ownership, residential floors and residential
housing areas have  significant impact on will-
ingness to adopt photovoltaic power generation.
Therefore, improvement of public housing con-
ditions will hasten public adoption of photovol-
taic power generation.

 (4) As observed in this study, residential
housing areas had significant effect on residents’
willingness to adopt photovoltaic power gener-
ation. So, increasing residential housing areas is
one of the key factors for improving willingness
of public to adopt solar photovoltaic power gen-
eration.
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