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TESTING THE ACCEPTABILITY OF CHANGES TO ADVERTISING FASCIA

FOR COMMERCIAL PROPERTIES IN HISTORIC URBAN AREAS
IN CHINA AND JAPAN
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Focusing on areas of traditional architecture and historical importance in China and Japan, this paper is an investigation of the
relationship between color and the extent to which the space of advertising fascia can be used for advertising before being perceived as
too disruptive to the design of the building and the local ambience. Based on the Munsell color system, a survey was conducted, using
questionnaires, to collate responses to different uses of hue, value and chroma combined with varying degrees of fascia coverage. The
results showed that: 1) in cases when less than ten percent of fascia of individual buildings was used for advertising, changes in hue,
value and chroma had a greater influence on the perceived visual impact of the area as a whole, compared to when changes were made
to the amount of the fascia covered with advertising. 2) with chromatic color, changing the values had a stronger effect on people’s
perceptions than when changing the values of achromatic colors. 3) for chromatic color, when the fascia area used was < 3%, value < 3
and chroma < 6, similar levels of hue R, Y and B were considered to be acceptable, and higher than for hues G and P. 4) questionnaire

respondents were more tolerant of increased areas of hue Y when used on Japanese wooden architecture.
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1. Introduction
1.1 Background and Objectives

Following a 2014 survey of municipal guidelines for color plans
for cities in Italy, France, Japan and China. As shown by the
result?, regulation and control of urban colors was dominated by
stipulating the usable range of colors and supplemented by
adjusting the usable area, the use frequency of dominant colors,
the area of the building fagade used for color, etc. Among all the
color plans we looked at, color planning was mostly determined
by local regulations. Colors used in areas of historical significance
were generally delineated in the strictest way.

However, there was also a significant demand for advertising
to reflect the various color schemes used by businesses, brands,
etc. In some of the cases, colors prohibited by local guidelines were

nevertheless still used as per their original design, while in other

cases they were modified them to conform with local ordinance.
When original colors were used unmodified, in many cases this
resulted in an overall lack of coordination and unpleasantly
clashing colors?®. Especially in areas of historical significance
with relatively unified architectural features, new colors were
rarely allowed. However, if the colors used in advertising were
modified to comply with locally regulated color schemes, the
original individuality and brand recognition would be lost.

Based on a policy of preserving historical ambience, color usage
of adjacent blocks of the Gokushomachi area in Fukuoka® has
been stipulated as follows: “colors with high chroma shall
effectively only be used as accent colors rather than for large
areas”. Historic conservation areas in Hakodate also have specific
color planning schemes, though: “Colors for window frames,

columns, etc. are not regulated?. Historic regions in Nagoya, e.g.
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Yotsuya, Yamate street, etc. also have color planning regulations?®.

Colors outside of a prescribed limited area of the fascia can be
used for accent colors. Kyoto strictly controls colors so that
advertising fits in with the overall character of the city in the
“regulation on landscape planning” clause of its building
provisions®. However, as indicated in its revised regulations on
outdoor advertising in 20157, the allowable range of colors used
for advertising hoardings was relatively open compared to overall
building color schemes. Takayama Corp. were responsible for
planning special landscape areas, indicating that primary colors
should not be used for base colors of advertising hoardings®.
Currently implemented color planning for historical conservation
areas tend to allow the use of new colors to a limited degree.
However, there is no definite stipulation about the lead-in
methods. In some color plans, the hue of advertising boards is
usually formulated based on R~Y and other hues, without looking
in detail at the perceived effect of the relationship between each
hue and the size of the area it is used for. On the other hand, in
China, there are no specific regulations about color planning for
outdoor advertising.

With this in mind, this research was conducted on the
relationship between surface area, hue, value and chroma. With
reference to historic regions that have implemented color
planning schemes, we focused on the use of small areas of color
on the fascia of commercial properties, and establishing what was
acceptable to onlookers in terms of accent color combined with
various overall background color. To determine an effective color
plan, we experimented with varying hues, values and chroma
used in different sized proportions of fascia surface area and
collated data on how these combinations were perceived by a
sample demographic. We also explored what was considered an
acceptable range of colors in when used in different fascia areas
and how colors could be categorized.

1.2 Previous Relevant Research

Relevant research to this topic are as follows: 1) different
approaches to urban color planning; 2) Clashing colors and how to
avoid them; 3) relevant research on accent color; and 4) relevant
regulations and evaluations of advertising fascia.

1) Comparing Different Urban Color Planning Procedures

Using Koto in Tokyo as an example, Ozaki et al. 9 put forward
an urban color plan based on the surrounding natural
environment and local traditions. Lee et al. 19 investigate native
environmental colors of traditional villages in South Korea. They
go on to look at color coordination in Makabe, Japan and devise a
color matching scheme for the town!! that is sensitive to the local
environment based on their research. Hayasi et al.1? extrapolate
colors from the local historical environment, i.e., the color
schemes used in traditionally manufactured goods and craft
objects etc., and the color scheme was used for the area around

Gifu Station. Yoshida!3~14 discusses the application of color in the
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formation of urban landscape, and different procedures for urban
color planning. Sato!s proposes a color planning scheme based on
regional differences.

Contemporary research in color planning mainly focuses on
regional characteristics and overall coordination'®. However,
there is a lack of in-depth research on the relationship between
colors used for particular areas, buildings and building features
and what can be considered acceptable in terms of surface area
used for advertising.

2)Clashing Colors and How to Avoid Them

In Sakahara et al.1” a survey of people’s impression of clashing
colors has been carried out, from the perspective of architectural
planning. Taniguchi et al.l¥ is a discussion of regulating strong,
contrasting colors used for buildings next to bodies of water.
Nakano!? looks at case studies of strong, uncoordinated colors in
research on different approaches in color planning. Mitsuboshi
investigates “public hazards of visually disruptive and
uncoordinated colors2? in his research and posits appropriate
solutions based on several cases in which such colors occur.

Contemporary research mainly looks at what constitutes poor
color coordination, and cases in which the regulation of color is
badly handled. In response, Mitsuboshi suggests taking into
account the surface area covered, height limitations, etc., but does
not discuss the possible impact of the relationship between color
and surface area.

3)Relevant Research on Accent Color

Kojima et al?? is a discussion of the visual impact of accent
colors through the use of contrasting values. In Yamamoto et al.22,
the extent of the surface area used for accent colors is discussed
as having a significant effect on visual impact. Kumazawa?3 uses
simulations to compare different combinations of base and accent
color, indicating the influence of accent colors on people’s
perception of their environment. As Kumazawa noted in 201429,
there is no generally accepted methodology for the planning of
accent colors in Japan.

Prior research on accent colors mainly deals with the
importance of the format and shape of advertising hoardings, but
does not offer detailed discussion on the design and choice of
accent colors.

4)Relevant Regulations and Evaluations of Advertising Fascia

Tsujiz®) and Kato et al29 discuss current restrictions on outdoor
advertising and the use of color. Katsuya2??, Tsuchiya?®, Hirao2?
et al. look at the overall impact that colors used in outdoor
advertising have on an locale’s visual character. Taniguchi et al.30
performed a survey on colors used in outdoor advertising, and
suggest that planning color in tandem with attention to a
hoarding’s location can have a positive effect on the urban
landscape. Thus, colors should, to a certain degree, be permitted
for places such as stations, shopping streets, etc. Watanabe et

al 3V adopt aspects of the color matching scheme used in Kyoto for



their color planning of outdoor advertising. According to Sato et
al3?, compared to changes to relative surface area, differences in
chroma have a greater impact on visual impression. To establish
whether there is a conflict between color coordination and
engaging visual interaction, Maki3? experiments with changing
colors used in advertising hoardings.

As proved by current research, advertising board colors greatly
influences the overall visual impression of an urban environment.
Surface area and chroma have a definite impact on the
impression of the colors used in outdoor advertising. However,
there is a lack of in-depth research on the various colors

permitted in different surface areas.

2.  Methodology

The survey questionnaire incorporated sectional elevations of

‘ (b) Surface Area 5%, 10R 6/4
Fig.1 Images Based on Kyoto Vernacular Wooden Architecture

three building, in which the surface area and color of the fascia
were shown in different configurations. Respondents were asked
to give their impressions and evaluations to the different
renderings. The buildings used in this survey were traditional
vernacular properties constructed with wood frames, with white
walls. Given the similarities and differences between Japanese
and Chinese architecture, this study used model structures based
on traditional wooden-frame buildings in Kyoto, Japan and
white-walled buildings in Zhouzhuang, China.

In this study the size and color of the fascia above the pent
roof of the first floor were varied. Fig. 1 are designs based on
traditional Japanese wood frame buildings from Kyoto, while
those in Fig. 2 were based on white-walled buildings in
Zhouzhuang. The research objective was to establish the extent

to which fascia could be used for advertising before provoking a
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(a) Surface Area 1%, 10B 3/4

g

(b) Surface Area 5%, 10R 6/4
Fig.2 Images Based on the White-wall Vernacular Architecture in

Zhouzhuang
Table 1 Building Color
Japan China
Left Middle Right Left Middle Right
Roof 10B 8/1 5PB 8/3 5PB 8/3 N3;N6 N3; N6 N3; N6
. 2.5YR 2/2; 5YR 3/6; 5R 2/2; 10YR 2/2; ] ] N7; N8;
Exterior wall LOYR 8/8 o/ 5YR 2/2 2.5Y9/1; 10YR 5/4 N8; 10YR 9/2 7 5YR 84
] ] ] 10YR 3/4; 10YR 5/3; 10YR 4/4; ]
Window 2.5Y 9/4; 2.5YR 2/2 5R 2/2; 10YR 8/2 LOYR 5/4 5R 4/4 LOYR 3/3 10YR 3/4; 10YR 4/4
Door 5YR 3/6; 2.5YR 2/2 5R2/2 5YR 2/2 2.5YR 4/6; 2.5YR 3/4; 10YR 4/4; 10YR 3/3 10YR 3/4; 10YR 4/4
5R 2/2; 7.5YR 5/8;
Other 5YR 3/6; 2.5YR 2/2 YR 6/10 -
Table 2 Colors and Surface Area
Value Value Value Chroma
3 6 8 3 6 10 11 12
R 10R 3/4 10R 6/4 10R 8/4 10R 5/6 10R 5/10 10R 5/12
AREA(%) 1%, 5% 1%, 5% 1%, 5% 1%,5%,8%,10% 1%,5%,8%,10% 1%
Y 10Y 3/4 10Y 6/4 10Y 8/4 10Y 5/6 10Y 6/10 10Y 8/11
AREA(%) 1%, 5% 1%, 5% 1%, 5% 1%,5%,8%,10% 1%,5%,8%,10% 1%, 5%
G 10G 5/3 10G 5/6 10G 5/10
AREA(%) 1%,3%,5% 1%,3%,5% 1%, 3%
B 10B 3/4 10B 6/4 10B 8/4 10B 5/3 10B 5/6 10B 5/10
AREA(%) 1%, 5% 1%, 5% 1%, 5% 1%,5%,8%,10% 1%,5%,8%,10% 1%
P 10P 5/3 10P 5/6
AREA(%) 1%,3%,5% 1%,3%,5%
N N3 N6 N8
AREA(%) 1%, 5% 1%, 5% 1%, 5%
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negative reaction. Therefore, in this experiment, the background
color was used to directly portray the surface area of the fascia.
In addition to this, before being shown the images, it was
indicated to respondents that advertising fascia had been newly
added in the area, thus the respondents should give their
evaluations based on the premise that the fascia would carry
advertising.

In the field, we used JIS color charts to measure the the actual
coloration of the target buildings and apply real-world color data
in the pictures used in the trial. The building colors are shown in
Table 1.

From a preparatory test3?, it was found that different hues
affected the degree to which respondents’ accepted the use of
fascia for advertising, and tolerance decreased as chroma
increased. Also, the acceptance of colors decreased as surface area
increased, and the mean value of acceptability of advertising
fascia would be less than 0 when the surface area exceeded 10%,
therefore, the fascia surface area was kept to under 10% of the
building facade and the colors used were varied based on
changing the hue and surface area.

The fascia sizes used in this trial were 1%, 3%, 5%, 8% and 10%
of the actual building facades.

According to the Munsell color system, hues are divided into R,
Y, G, B and P, each of which contains low, moderate and high value
colors. Three chroma were selected for each hue with the highest
chroma being the highest point on the spectral locus. As shown in
table 2, 26 colors were combined with different surface areas for
the trial.

For each image, there were three factors to evaluate:
conformity to traditional color usage, coordination and whether
the fascia color/size combination was acceptable to viewers given
the architectural context. These were evaluated using a 7-stage
semantic differential rating scale, and values -3, -2, -1, 0, 1, 2 and
3, were collated for each response. Negative numbers indicated a
negative reaction, while positive numbers represent respondents’

positive acceptance of a design.

Extremely Quite Slightly Neutral Slightly Quite Exiremely
2 -1 0 1 2
! L

-3 3
The color is: Non-traditional ) Traditional

Uncoordinated } + } + + } | Coordinated

Unacceptable } } 4 4 } | Acceptable

Fig.3 Evaluation ltems

Respondents were categorized by nationality, profession,
whether they had actually seen the target buildings in situ and
the degree of their positive or negative reaction to fascia colors.

Altogether, there were 87 participants in this trial, i.e. 42
Japanese college students and 45 Chinese students studying in

Japan. Uncompleted questionnaires, and those in which all
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questions had received the same response, were discarded. There
was a combined total of 80 valid questionnaires, which
constituted the database. The setup for filling in the
questionnaire is shown in fig.4.

The trial was carried out in a standard D65 luminous
environment and at an illumination intensity of 1200lx on desk
surfaces.

We used an 8-color inkjet printer to print the images and
verified the colors using JIS color charts after printing the images.

In order to clearly indicate the variations in fascia surface area
and color, these were depicted on elevations of the building
facades. With the premise of providing a complete view of the
color matching applied to the three buildings and a clear sense of
the changes to the fascia size, the images used in the trial were

15cmx30cm.

Fig.4 A questionnaire Being Completed

66 images were used with different variations and fascia size
for each group of buildings. As there were two sets of buildings,
there was a total of 132 images. These were shown to the
respondents randomly, and questionnaires took 30 minutes to

complete.

3. Analysis of Responses

To be able to confirm the distribution of the data, box plotting
and mean value were used in the analysis. However, when the
mean and median values were significantly different, we
analyzed the distribution of the data. A large difference had
arisen between mean and median values in several cases, but
both of them were in positive or negative. In addition, the
bimodality of data had not been appeared. Based on this, mean
values were used to determine whether the colors/size were
considered acceptable through the P value and with positive and
negative changes of the mean value.
3.1 Analysis of Respondent Backgrounds

Firstly, responses were collated according to respondents’
background attributes. Table 3 shows the range of acceptable size
and color combinations for Chinese and Japanese respondents on
the two different types of building. There was no significant
difference in response, on the basis of country of origin of either

the respondent or the building, or, in fact, any other background



Table 3 Acceptability of Fascia Colors on Kyoto and Zhouzhuang Buildings by Chinese and Japanese Respondents

(chroma at surface area of 1%)

Hue R Y G B P
Chroma 6 10 12 6 10 11 3 6 10 3 6 10 3 6
Japanese Building Design | Japanese respondents | 0.48 | -0.10 | -1.03 | 0.08 | 0.53 -0.73 | 0.13 -1.2 -1.43 | 0.70 | 0.08 -1.75 | 0.08 -0.70
Chinese respondents 0.95 -0.58 -1.45 0.28 0.03 -0.79 -0.05 -1.08 -1.53 1.00 | -0.05 -1.53 -0.03 -1.08
Chinese Building Design Japanese respondents 1.1 -0.03 -1.10 0.75 0.30 -0.93 0.45 -1.13 -1.48 1.20 | 0.40 -1.75 0.13 -0.70
Chinese respondents 0.63 -0.75 -1.73 0.35 -0.13 -1.33 0.45 -1.03 -1.53 1.18 | 0.10 -1.43 0.63 -1.05
*p<0.05  **p<0.01
Acceptable 3 Max Acceptable 3 Viax
75% 75%
2| & e 2 . ez
o |0 25% | 25%
1 o ® ®||-Lvin 1 - o oI LL_tin
- ° *P<0.05 o o *P<0.05
Acceptability 0 +p<0.01 Acceptability 0 p<0.01
°
°
-1 * -
°
2 2
Unacceptable-3 FEEFFG 5] 3658 8 Value Unacceptable-3 %78 %id:] 3 6%°8 5 Value
Y B N Hue Y B N Hue
(a)Surface Area 1%, Chroma 4 (b)Surface Area 5%, Chroma 4
Fig.5 Acceptability for Fascia Colors of Different Values on Kyoto Wood-Frame Buildings
Acc 3 Max Accep 3 Max
J_ 75% 75%
2| e ’ fee
° 25% ° o 25%
1 L4 " | = Min 1 o Min
N ° *P<0.05 " ° o [ [P<005
Acceptability 0 *P<0.01 Acceptability 0 p<0.01
; ° ° -
° °
1 A -1
. -2
Unacceptable-3 3 beeh 3 5%g &8 Vaiie Unacceptable-3 678 678 3 6738 6 8 Valie
R N Hue N Hue

(a)Surfgce Area 1%, @nroma 4

Y B
(b)Surface Area 5%, Chroma 4

Fig.6 Acceptability for Fascia Colors with of Different Values on Zhouzhuang White-wall Buildings

factors. In other words, the trial results were consistent, and
therefore the mean value of the 80 valid questionnaires was used
for evaluation.
3.2 Correlation of Responses

As mentioned, each image was evaluated based on three
factors: traditional, coordinated and Acceptable. When p < 0.01,
for the Kyoto buildings, the correlation coefficient between
traditional color matching and values perceived as acceptable was
0.976. Between coordinated color matching and acceptable values
it was 0.984. For the Zhouzhuang buildings, the correlation
coefficient between traditional color matching and acceptable
values it was 0.961, and between coordinated color matching and
acceptable values, 0.980. Traditional color matching and
coordinated color matching strongly correlated to values
considered acceptable to respondents.
3.3 Varying Fascia Size and Value

Fig.5 and 6 show ranges of acceptability for fascia colors of
different values. With a fascia surface area of 1%~5% of the
building facade, chroma 4, hue R, Y and B, there were significant
differences for values between 6 and 8 for both sets of buildings.
When the value was about 8, the acceptability rating for new
fascia colors went into the negatve. However, there was no such
change for achromatic color, N. Therefore, when the fascia size

was less than 5% of the building facade, if the value of chromatic

colors was more than 6, then the colors were deemed unacceptable.
However, there was no value restriction when it came to
achromatic colors.

In fig.6(a), a significant difference can be seen between mean
and median values of color N6. From an evaluation of the data, it
can also be seen that 77.5% of the answers were concentrated in
acceptability range of 1~3. 20% of the answers were concentrated
in the acceptibility range of -1~-2. This made the mean value less
than the median value of N6.

3.4 Fascia Surface Area and Chroma

Fig.7 and 8 show respondents’ evaluation of fascia colors with
different chroma. A value of 5 was mostly used in this part except
10Y 6/10 and 10Y 8/11. Fascia sizes were divided into two ranges,
1%~5% and 8%~10%, and chroma of each hue were evaluated for
these two groups.

When the fascia was within the range 1%~5%, there were
significant differences between hue R, chroma 6 and 10 in both
the Japanese and Chinese buildings. When the chroma was 10,
the respondent reaction was negative, i.e. the layouts were not
considered an acceptable fit to the environment. A significant
difference in judgment of hue Y occurred when the chroma was
between 10 and 12, i.e. the color of hue Y was deemed acceptable

when the chroma was less than 10. A significant change in
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(b)

B Hue

R Y
(d)Surface Area 8%, Value

Hue

(e )Surface Area 10% VaIue 5
Fig.7 Acceptability for Fascia Colors of Different Chroma on Kyoto Buildings
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Fig.8 Acceptability for Fascia Colors of Different Chroma on Zhouzhuang Buildings

reaction to color G occurred between chroma 3 and 6. Thus, the
chroma of hue G was considered acceptable when it was less than
3. As for hue B, when the fascia was increased to 5% of the fagade,
there was no significant difference between chroma 3 and 6 for
the Japanese buildings; however, there was a quite different
response to the same colors when applied to the Chinese buildings.
A significant change in reaction to hue P, with the mean value of
responses going from positive to negative, occurred with chroma
between 3 and 6. Therefore, colors of hue P with chroma of less
than 3 were considered acceptable.

When the fascia was in the 8%~10% range, the change in
reaction to hue R was between chroma 6 and 10. There were no
changes in reaction to hue Y. However, with a fascia of 10%, value
5 and chroma 6, there were significant differences in reaction to

hue Y depending on which buildings were being considered;
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R Y B Hue
(e)Surface Area 10%, Value 5

Acceptance of the color was greater with the Japanese buildings
than with the Chinese buildings. Reaction to B changed from
chroma 3 to 6. Thus, when the fascia size was greater than 5%,
hue R was considered acceptable with chroma 6, hue Y with
chroma 10, and hue B was considered acceptable with chroma 3.
3.5 Fascia Size and Hue

With value and chroma constant, reaction to changes in hue
could be evaluated. Results were mainly used a way to categorize
hues. If there was no significant difference in reaction between
two hues, the two hues could then be considered the same in value
or chroma. As shown in Table 2, colors and fascia size are
compared with the same value and chroma in this section.

In the observation of value, there were major differences in
response between chromatic and achromatic colors. For the

Japanese buildings, when the value was 6, the response to hue B
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Fig.9 Acceptability of Hue based on Chroma of Kyoto Buidings
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Fig.10 Acceptability of Hue based on Chroma of Zhouzhuang Buildings

Table 4 Reactions to Chroma Variations (Chroma)

Hue R Y G B P
Chroma 6 10 14 6 10 12 3 6 10 3 6 10 3 6
1% Architecture of Japan 071 | -034 | -1.24 0.18 0.28 -0.75 | 0.04 -1.14 | -148 | 0.85 | 0.01 -1.64 | 0.03 | -0.89
Architecture of China | 0.86 | -0.39 | -1.41 0.55 0.09 -1.13 | 045 -1.08 | -150 | 1.18 | 0.25 -1.59 | 0.38 | -0.88
3% Architecture of Japan 0.13 -1.25 | -1.78 0.05 | -0.68
Architecture of China 0.13 -1.39 | -1.89 0.03 | -0.93
5% Architecture of Japan 121 | -0.51 0.80 0.39 -1.08 | -0.18 | -1.40 0.65 | -0.06 051 | -0.84
Architecture of China | 1.26 | -0.66 0.63 0.08 -1.58 | -0.30 | -141 091 | -0.24 0.30 | -1.18
8% Architecture of Japan 1.18 | -0.59 0.25 0.03 0.73 | -0.60
Architecture of China | 0.76 | -0.83 -0.03 -0.44 0.70 | -0.76
10% | Architecture of Japan 0.49 | -0.81 0.31* -0.25 0.65 | -0.40
Architecture of China | 0.14 | -1.35 -0.41* -0.70 0.30 | -0.90
*p<0.05 **p<0.01

was similar of that to hues R and Y; when the value was greater
than 6, there were relatively large differences in reaction between
hues B and R~Y and N. For the Chinese buildings, when the value
was 3, there were significant differences in reaction to hue R~Y
and hue B, even though responses to both were greater than 0, in
the positive range. Therefore, when categorizing value, if the
fascia was less than 5% of the facade, the hues could be divided
into three groups R~Y, B, and N for the purposes of planning
value.

Regarding chroma, evaluation was made by dividing the fascia
sizes into two ranges: 1%~5% and 8%~10%. With the fascia at less
than 5%, as we can see from data in Figs. 9 and 10, when the
chroma was 6, the responses to hues R, Y and B were similar to
but different from that to hues G and P. When the chroma was
greater than 10, only the average value of the response to hue Y
was greater than 0. Therefore, when the fascia was less than 5%
and the chroma was no more than 6, the hues could be divided
into two groups: R~Y and B, and G and P. If the chroma is 10, hue
Y should be considered different from other hues.

When the fascia was between 8% and 10% and chroma was 6,

there were significant differences in reaction to hues R, Y and B;

hue R~Y was considered acceptable, but reaction to hue B was
negative. Thus, when the fascia was between 8% and 10%,
chroma should be considered independently.
3.6 Fascia Size and Color

There were different responses to the same color when the
fascia size was varied between 1% and 10%. Results showed only
color 10R 5/10, 10B 5/6 elicited a significantly different reaction
to the Chinese buildings, when the fascia was between 1% and
10%. Therefore, the size of the fascia had less influence on the
overall color matching. The planning of fascia size and the
classification of colors in this research were mainly based on the
evaluation of changes to hue, value and chroma.
3.7 Comparative Analysis

Finally, a comparative analysis was made of the significant
differences in reaction to the different color plans for the Chinese
and Japanese buildings. As shown in Table 4, there was a
significant difference in respondents’ reactions to fascia color
design for the Chinese and Japanese buildings only for the
combination of 10% surface area and 10Y 5/6. However, for other
combinations, there is no difference in reaction on the basis of

region, implying a certain congruity between the visual
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characteristics of the vernacular architecture of the two countries.

4. Conclusion and Discussion

In this trial, no differences in opinion could be discerned as
resulting from different respondent attributes. In other words,
attitudes to color design were not related to respondent’s personal
characteristics.

There was a strong correlation between traditional color
matching, color coordination and evaluation factors. That is to say,
if respondents thought color matching accorded with traditional
or coordinated color matching, the likelihood of being colors being
considered acceptable would also increase.

The survey revealed that the degree of approval of fascia color
was similiar for Japanese and Chinese building types, except for
color 10Y 5/6 with a fascia size that was 10% of the total building
facade.

Regarding value, acceptable values of R, Y, B and N were
investigated, when chroma was 4. When the values of R, Y were
greater than 8 and B was greater than 6, the acceptability ratings
of chromatic colors were all less than 0. In other words, they were
considered unacceptable. However, achromatic colors were not as
significantly affected by changes in value. Generally, the use of
achromatic colors in regions of historical value meet with
comparatively high levels of approval.

For chromatic color, when fascia size was less than 3% of the
fagade, the value was less than 3 and chroma less than 6, reaction
to hues R, Y and B were comparable. However, acceptance ratings
for hues G and P were relatively lower.

As respondents’ evaluations of acceptable color and fascia size
for the two types of buildings’ was not dissimilar, the following
conclusions were reached (See Table 5).

However, differences in acceptability for the two types of
buildings occurred for hue Y. When the facia was 10%, with value
5 and chroma 6, acceptance of hue Y was greater for the Japanese
buildings than when used with the Chinese buildings. Since
evaluation was in the negative range for the Chinese buildings, a
comparatively larger surface area of hue Y was deemed

acceptable for the buildings in Japan.

Table 5 Acceptable Color Usage in Areas of Historical Value

Value(chroma 4) Chroma
Area <5% <10% <3% <5% <10%
R <6 _ <6
Y <6 _ <10 X*
G - _ Below 3 _
B <3 _ <6 <3 <3
P _ _ <3 -
N o .
o Accepted for all values ; - Not tested ; X Rejected ;

*”< 10" for Japanese buildings but “X” for Chinese buildings

When the fascia was less than 10% of the facade, there were
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significant differences in reaction to hue, value and chroma.
However, there were no major differences in opinion for changes
in fascia size with the same color, except 10R 5/10 and 10B 5/6
when applied to the Chinese buildings. In other words, when the
fascia was less than 10%, the colors used had a greater influence
on opinions of overall color matching as opposed to fascia size.

Currently, colors with a relatively high acceptability is
concentrated on ‘natural’ background colors, e.g. R~Y earth and
wood colors and the B stone color system, for both Japanese and
Chinese buildings. Most vernacular architecture in areas of
historical significance is constructed using natural materials, and
the uniformity between materials and color systems has also been
preserved. Furthermore, in Japan, noren, colored using natural
dyes, are often used in traditional architecture. Thus, for
historical areas with a comparatively uniform style, inherited
colors of various traditional materials are more likely to be
considered acceptable.

As for colors used for fascia in areas of traditional vernacular
architecture, the use of billboards usually prohibited, though
some areas allow the use of accent colors and advertising
hoardings within a given range. In terms of color planning, basic
colors are preferred in some areas, e.g. dark brown, and relevant
applications need to be submitted before the colors are actually
used. Some regions only permit a relatively narrow usable range
of colors within certain areas. This research has been aimed at
showing that the use of colored fascia in areas of traditional
vernacular architecture can be acceptable. Results showed that
colors do not have to be so strictly limited in such areas.
Furthermore, colors can be used more freely and effectively
according to their particular characteristics.

The acceptability of colors was considered using an average
value 0 as the standard. However, for some conservation areas,
further verification should be conducted using an increased
average value, e.g. using an average acceptance value of 1. In
addition, the evaluation standard could be relatively lower for
areas of less regulation, or districts adjacent to conservation
areas.

Considering regional features and differences in building color,
evaluations of traditional wooden buildings in Kyoto and white-
wall buildings in Zhouzhuang were collated. As indicated by the
resulting data, the acceptability of colored fascia for the two types
of architecture were consistent. Therefore, we concluded that the
experimental data had certain generality on historical blocks of
wooden building and white walls. In addition, owing to consistent
acceptability of two buildings, we proposed a possibility that the
acceptability of colored fascia was determined by atmosphere of
historical urban but not the color of the building. However,
further research will be conducted on other types of architecture.

The color planning trial was conducted with printed images of

dimensions 15c¢m x 30cm. Considering the area effect of the color,



value and chroma seem high when an area becomes larges?. We
speculated that the allowable limit of the color may had a certain
deviation when it used in buildings. However, the tendency
findings of color using can be applied to actual use. Therefore,
acceptability should be verified by actual use.

Variations in value and chroma were investigated, and in the
experimentation with value, only colors with chroma 4 were used.
But the result was proved in the experiment of “fascia surface
area and chroma”. For example, it was found that the color Y with
value 6 (chroma 4) was considered acceptable. However, 10Y
6/10 was used in a chroma variation and this was also considered
acceptable. The value data can therefore be considered to be
reliable to some extent, however, verification of the matching of
value and chroma should be pursued in future research.

Fascia used in this trial were commonly-used rectangular
boards and the trial was carried out based on the background
color of the boards. Further research needs to be done on other
possible formats and the use of text. In future research examples
of actual fascia will be used to investigate form, combinations of
text and background color, the relationship between fascia design

and color, etc.

Acknowledgement
This research is supported by Grant-in-Aid for Scientific
Research (Issue number: 15K00677; Project Leader: Sari

Yamamoto).

References

1) JER, WARRRE JEEEICBIT A0y hr— L FEOMM—1 #
V7, 77 A, AR, PEIZEST DITOMAEFEZ S L 10—, HARM
SR RDFIHOEALE, BREE 151, pp. 487-488, 2015.9

2) SRR AARICBIT DEROATE LT OMRY, Z)IKEE N SCEENFFERT
# 46, pp.35-51, 2011.10

3) e ] T AR T el 1) — ) (L P b AT T S R MK, p. 6, 2015

4) W RBUE R O S8 T A AREE (BERTT), pp. 33-34, 2012

5) AR EElEE, pp. 37-38, 2011

6)  ROFBHA RTA HET YA UHE, pp.2-14~2-16, 2013

N HOFBITA RTA VIREDHE, pp.2-17, 2015

8) @Il RANA E SR BIE R SLHE, pp. 5-8, 2015

9)  JRIREB, &=, IRIEE B iSOV E T ORI B D6
FE—HURHIT X 20 & L C—, AARREERFMRmICE, 5511
%, pp. 147-152, 1998.9

10)  ZAEHE, IIARRE, =Rl @ EOSFRRR ISR T D R EE
@, FWA T, 8552 5, pp. 23-30, 2005.7

1) 2, T psAl s & A L2 RO IC B B g — ELBE DG
HYZRETR 2 30 & U C—, BARREL A S R AT B AL, #h Tt
pp. 171-172, 2006. 9

12) M, FRAT, HEEET B+ - BHEE O RELA~ OB A — R I
BERICOBEMHROT VA LB, AARGEERE, & 35 5, pp. 90~

91, 2011
13)  FHHERE  BEART VA O FE—Eb0025< 5, BEEEII
fk, 1998.10

14)  HEEE . SEEATENT 5 20 ORI A, AL, 2005.9
15)  PepEAde - M bfh L gt e, FHikESE, 1986

16) AR Mot % B L2BREIGaRS< 0, AAGREERE, B
28 %, pp. 178-179, 2004
1) BURBLN - EEPAEIC LD TBE) O A—TARIZONT, AKRARY

256, 820 5. pp.42-43, 1996

18) AR, RUHE -, BE B Uvr—¥—7ny NTHEINLEEY
DEF O —Z D 1 BEYOOE OB AIE—, ARBEESRET
WAL, MEiE%R, pp.413-414, 2002.8

19)  HEPHER, HOEH SUBLETE R O F ) AT S < A HHI e Y )7
TR B, B - T IR EAE, & 10 5, pp. 10-13, 2009

20)  ZEFHE: AARICRT DEREAAT EE OMR, MEINKFENSCENTEAT
W, %42 %, pp.35-51, 2011.10

21) /NBEE, PARE, fREEE, WA 0 727 22 bl BT EROM
781 —BERF I DWW T —, A ARG S RS AINGREAERESE, pp. 153
154, 1976.10

22) LRGSR, ARVREZ o @SS O AR R TR OFHIIIC 5 2 D
A ARG R FINGRBREIESE, BRBE T4 1, pp. 439-440, 2011.8

23) ARIREY  EERTHHICK T BN O T 7 v Ma K S ERE
iz 5 % 2 2 F— A BN S BL A 0 & LT —, QARG RN
SCHE, 578 B, pp. 103-110, 2013.2

24)  AEVREZ, LARRE, Y EIDRE QORI A B E L S e gRG
EOFE, AARBEESRKRSEM G FEE, BT 1, pp. 521-
524, 2014

25) oK, LR IE S - SUES TR ORI 381 B B R O HLIR & B2 B
T O, ARG KRS EHEEAE, AR, pp. 1111-1112,
2004. 8

26) MERGE, AR, JHEEEE, R RBEEOA vy v a T —X
W28 B RINEEDOEK AT 2078, B ARSI 3BT
HASHE, pp : 613-616, 2003

27)  WERAET, AR BAVREM AT R BOERER RIS 25
BB — RUER T OO RO S WL KA C D T, A AR RS
FEREANAE, BREI TS|, pp. 4565-456, 1999.9

28) LREAE, I EL, FEAR  BAMAE W XD RBEE O LN
\ZBIT 2198, A AL R PATGRAE L AR, HESE5TIE 1, pp. 725-726,
2008. 9

29) CSERFIVE, WE)IEH, Lo, EHRREH S I Lb—a v - B
K2 BAVEE Y O M - BB DT, A AL O
WFFesR A 43R, 55 43 5, pp : 617-618, 2003.5

30) ROADE, B3 BINKEY O @A FE— Mtk 58 HE i o A —
AAMEEAEE, %235, pp. 62-63, 1999

31) L, WWHUEKE, HEEHS, mMEE, A bsEERS, HmSkE
FHIZ S S D LWBANAEM O AT, HAREGE TS, #5345, pp. 30—
31, 2010

32)  PERREE, &0 BIMNREMOGE ORI ITEICET 268, T A v
SWEIE, 5 43 5, pp.41-48, 1996.5

33) ML BIROGETIZET D080 & OFFN - HEAME - m 2T A5
VT AT 4 OB D —, HARBEE SRR SCE, 5 77 75, ppi941-
948, 2012.12

34)  JEMR, IWARRE Bl OERENED ORI KIETE, AARAQEEEE,
%539 &, pp.22-24, 2015.9

35)  MEEE(CN, WLFnsE, A HonEEBEm o m i RIS T 2058, AR
UG SRR SCHE, 2 555 %, pp. 15-20, 2002.5

Note
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