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Appendix A. Nonmetric multidimensional scaling analysis using the R programming language.

#input data from Excel file
install.packages("rdava");
install.packages("xlsx",dep=T);

library(xlsx);

data02<-read.xlsx("Directory of data file");

#

#calculate distance between pairs of photos
data02.dist<-dist(data02)

#

#determine the color of plots
coll<-as.integer(data02[,30])

#

#2D nonmetric multidimensional scaling
install.packages("vegan") #for metaMDS
library(vegan)

metaMDS(data02.dist)$points

#

#plot the result of 2D nonmetric multidimensional scaling
metaMDS_x<-metaMDS(data02.dist)$points|,1]
metaMDS_y<-metaMDS(data02.dist)$points[,2]
plot(metaMDS(data02.dist)$points,type="n")
for (i in 1:20){
text(metaMDS_x[il,metaMDS_yli],labels=i,col=col1[i])
}

5% B. R EZEEFHWET 5 AR —fEHT

Appendix B. Cluster analysis using the R programming language.

#input data from Excel file
install.packages("xlsx",dep=T);

library(xlsx);

data02<-read.xlsx("Directory of data file");
data02.dist<-dist(data02)

#

#cluster analysis
data02.hc<-hclust(data02.dist,method="average")
plot(data02.hc,hang=-1)
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Table 2. Group numbers of the photographs presented in the personal interview.
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212.

213.

KAFE =20 U — b S ERREC [ T 33
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WAL (TR LT Y
25,

EX OIS
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272. tE BT B L&D = DIH< WREFEZD,
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18 1 2,6 280. PHHSALTIT ARV, 226. BEL FROEIT, WAL HHIBRTH 220, H
281. AT RS 22 kA 2 B > T, BITFHHATO L O T,
282 fLENTH DO E T Z L2 STy | 227, ZRIITEE I s TE 6P, Eohix
Do I ANGAYN
2 7, 11, | 283. EERHLTH D, 228. IEANBERIRIC S L b T\ 5,
12, 15, | 284. tEIFENTH D, 229. AMBEERLIKRIZHE DI TN D,
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3 3, 4, 8, | 286. T A vt TH D, 231. BEL KITIZH TH D,
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16, 18 290. AT L S 4, BEE Ly, DHLDTH S,
291. LB e B L I A A LT D, 234. f&H] & AR D 220,
292. fLBITWIE T, R AL TH D,
5 1, 13, | 293. &thi3FEBattTch b, (FThebb, #HA | 235, BE L RITFHOOER T, FIRMIZT Y
19, 20 FHoE6T A7 U= %L T5D,) A U ERTHRN,

294, BT RE R E VR AZ LTV D,
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FTILKEEE LW E WD Z BT,

296. tLRITEHE T, FHWREERETH D,
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# 3. DOF (2D 9)
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4 1, 4, 6, | 327. Xy Fr—tbThHD, (Thbb, #HL | 260. WERIKROEITE,
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2 5 356. 2fLITE D720, 279. BE & RITEE TIH,
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JN—

HeBRE FHRET B SN =T OSE, EO XS REARE S X ET . B2 20X ) MG E S 2 BRI T,
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367. DA RERT L R—F —FFF-oTW D, 287. WAL, HFoLBRAICEAS TN D,
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369. 2tLIEZ < OHE AL TV D,
370. #EEIIANZ LTIV TV B,
371. HEITHRETH D,
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5 11 373. IO TREZEIT—ATH S, 288. HIAIIIE A TH 5,
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375. SfHfEHETE 5, 290. KM ML L b T\ 5,
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15, 17 388. LI LFINTH D, 300. WEEIZ A R L L b T 5,
389. HtLIIHNTH D, 301, HHEATE WD KV IEX Y 7 U — (AR, 1k
390. HEITHYITH D, SERE) DX IICRZD,
302. WHITIFEN TH D,
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24 1 2, 7, 11, | 406. LI TW 5, (Thabb, KR | 315 H<BEL T MU U ARH 5,
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DEENED XD BREHBEIT->TWVDEND ZERNEIBI TS L DICR xS, L,
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W T N—" GHE S B S N—T OSE, EOXHREHRE S X E 0, B2 20X RAISE 5 2 2 BRIFTTTh,
25 4 3,4 445, B o LV a— 2 —2ETh D, 340. ZERNIIMYI B3, HHAN—203 D 7e0,
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461. Bt TH D, 7
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10, 15, | 479. tLEIEHEMTENEMFE TH D, LTV,
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370. N"—T 4 aryRARToNTEY, EnbH
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498. SALITIZIRHE L BIRH ORCERRH 5,
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5 1, 3, 4, | 500. 2> Ea—X—HAH NI IT £4ETH 5, 374. BE I,
8,13,19 | 501. £ DB ZIWZ T\ 5D, 375. 2 < O N THERBESCIRIZE DI TV 5,
502. (LB IX WO BT L vy, 376. /X\—T7 4 > a VA %H:,Ew) S[H 2 P d Ty
503. tEEIZHWIZFE L AD 7RV, %,
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Table 3. Results of grouping the office interior photographs and interview responses (No.1).
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Participant | Group | Photo No. Question 1: What is your impression of the | Question 2: What gives you that impression?
companies in each group?
1 1 1, 6, 8, 20 1. The company is modern. 1. The white walls and interior give a cold
2. The workers are busy. image.
3. The workers are career-oriented and 2. The room is not separated by walls but by
work very hard. partitions, and it is easy to walk about, giving
the image of hard-working people.
2 3,4,13 4. The company has a loose hierarchy. 3. The interior design with pillars gives a
5. The workers are friends. cold image.
6. The workers have good ideas.
3 2,7,14 7. The company is small and warm. 4.  The color of the wood used for the
8. The company has few workers. interior gives a warm image.
9. The workers are friends with each other | 5. The color of the wood affects the image
and united. of the workers.
4 5,10 10. The company is stiff (very formal). 6. The dark brown color of the walls and
11. The company is large. the interior gives a heavy image.
12. The workers are the president or 7.  The image is like a president’s room.
executives (i.e., the office is occupied by
these people).
5 11, 12, 15, | 13. The company is warm. 8.  The light brown color of the interior
17 14. The company has few workers. gives a warm image.
15. The workers are friends and united.
6 9, 16, 18, | 16. The company is calm (i.e., peaceful, 9. The resting space gives a comfortable
19 mild). image.
17. The workers distinguish working hours | 10. The sofas and plants of the interior give
from nonworking hours. the image that the workers are calm.
2 1 1,8,13,18 | 18. The company is large. 11. The room is in order.
19. The company has branches abroad. 12. The interior design is innovative and
20. The workers are career professionals. elaborate.
21. The workers distinguish work time 13. Many things are rectangular.
from private time. 14. The lighting and many other things are
white.
2 3,4,6 22. The company is a large design firm for 15. The interior design is futuristic.
construction or arts. 16. Children would also like the interior
23. The workers are casual. design (i.e., it appeals to children also).
24. The workers are in casual wear.
3 5, 12, 19, | 25. The company is a public facility, such as | 17. The interior space is relatively big.
20 a library, public hall, or city hall. 18. The interior design is for all people.
26. The workers are public servants.
4 9, 10, 14, | 27. The company is a firm of lawyers or 19. The interior, with sofas and low tables,
16 psychiatrists. is comfortable.
28. The workers see customers. 20. Customers feel comfortable talking
about private matters.
5 2, 7, 11, | 29. The company is a pioneering firm. 21. The warm-color lighting gives a calm
15, 17 30. The company is large. image.
31. The company does not have many 22. Much wood is used, which gives a calm
workers. image.
32. Each worker has a clear role. 23. The design of the lattice/grids gives a
33. The workers enjoy their work. Japanese image (.e., there is a lattice or
grid-like pattern evident in the interior
design, e.g., No 15).
24. The pot gives a Japanese image.
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Table 3. continued. (No. 2)

SUEYOSH]I, S. and MORIKAWA, T.

Participant | Group | Photo No. | Question 1: What is your impression of the | Question 2: What gives you that impression?
companies in each group?
3 1 2, 6, 8,9, | 34. The company handles many customers 25. There are few partitions in the interior,

11, 14, 15, (i.e., has contact with many customers and the space is open.

18 at the office). 26. The lighting is yellow.

35. The company is a big firm with many 27. Wood is used.
sections.
36. The workers are friendly and nice.
2 7,17 37. The company handles presidents and 28. The yellow lighting creates a warm
executives. atmosphere that makes customers feel
38. The company is large. comfortable.
39. Many of the workers worked in 29. High-quality carpets cover the floor.
advanced European nations or America. | 30. The pictures on the walls and flowers
40. The company is big, but it is a place for are gorgeous and welcome the guests.
executives. Therefore, there are only a
few workers, who are executives and
secretaries.

3 1, 3, 4, 5, | 41. The company is a large firm with many | 31. The lighting and the walls are white.

10, 12, 13, sections occupying a building. 32. There are few guests.

16, 19, 20 42. There are workers of various occupation | 33. The workers work at their desks.

categories. 34. The whole interior design is too

43. There is little communication among functional (i.e., the design is all for the
workers of different sections. benefit of efficient work, not for creating

a pleasant design).
4 1 4, 6, 11, | 44. The company does not have surplus funds. 35. The ceiling is disorderly.
12, 15 45. The company is either very busy or very | 36. The space inside the building is

dull. crowded.

46. The workers are not satisfied with the
work.

2 2,9, 10 47. The company has sufficient time (.e., 37. There are few chairs.

situation under control). 38. There is no unnecessary furniture.

48. There are few workers in the company. 39. The floor is clean.

49. The workers are responsible and 40. The furniture is too clean, and there is
independent. too much empty space.

3 1,3,7,8 50. The company has many workers. 41. The space is well used.

51. The company is big. 42. Square tiles, etc., are used for the walls
52. The workers wear uniforms. and the floor.

4 5, 13, 14, | 53. The company is big. 43. There are pictures on the wall.

16, 17, 18, | 54. The company has abundant funds. 44. The design of the floor mat is good.

19, 20 55. The workers are busy but comfortable. 45. The use of light is appropriate (both
artificial lighting and light from
outside).

46. Curves are used for the walls and stairs.
47. There are windows and good pictures on
the corridor wall.
5 1 3,7, 8,12, | 56. The company is big. 48. The walls and floor are clean.

18 57. The company is rich. 49. The designs of the walls, staircase, and
pillars are elaborate.

50. The designs of the walls, staircase, and
pillars are peculiar.

2 5, 6,9, 13, | 58. The company is stiff (i.e., very formal 51. The walls and floor have monotone

16, 19, 20 and not relaxed). colors.

59. Many workers are not young.
60. The workers are old and calm.

3 1,2,4,14 61. The company is familiar. 52. The desks and chairs are so common
that the office is like the one in TV
dramas.

4 10, 11, 15, | 62. The company is small, but makes profit | 53. The walls, floor, and furniture are made

17 by selling quality goods. of wood and are of high quality.

54. The office looks like a president’s room.
55. Much wood is used for the walls and

floor, and it looks like somebody’s house.
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Table 3. continued. (No. 3)

Participant | Group | Photo No. Question 1@ What is your impression of the | Question 2: What gives you that impression?
companies in each group?
6 1 1,9,10,16 | 63. The company is comfortable. 56. The furniture is positioned with sufficient
64. The company is an old firm. clearance.
65. The company is stable. 57. The space looks open.
66. The workers are peaceful. 58. The ceiling is high.
2 5,7, 14 67. The company is strong-minded. 59. The walls and floor are linear.
68. The company is in good shape. 60. The room looks dark and cold since only
69. The workers are strong-minded. parts of it are lit.
70. The workers are reliable.
3 3,4,12,13 | 71. The company looks inefficient. 61. The walls and floor are linear.
72. The company is a design firm. 62. The walls and floor have elaborate
73. The workers go along with the flow of designs but are not comfortable.
the world. 63. The windows are big.
74. The workers know about fashion.
75. The workers have marked individuality.
4 2, 6, 11, | 76. The company is old-fashioned. 64. The walls, floor, and furniture are
17,18 77. The company looks like it is from the old-fashioned.
early 90’s. 65. The office looks like one in American
78. The company is not big. films from the early 90’s.
79. The company is average. 66. The doors, staircase, and lights are not
80. The workers are ordinary people. positioned in a functional manner.
81. The workers are average people.
5 8, 15, 19, | 82. The company is cold and stiff (i.e., very 67. The rooms are located along both sides of the
20 formal). corridor.
83. The workers are cold and stiff. 68. It looks like a research institute.
84. The workers are researchers. 69. The rooms are separated by straight
lines.
70. The walls rise steeply.
7 1 1, 3, 4, 6, | 85. The company environment makes it 71. The walls, floor, and ceiling are dark
8, 11, 14, difficult to work (i.e., pressure in the (low lighting).
18, 19 workplace). 72. The space is small.
86. The company employs only those who 73. The interior is unnaturally gaudy G.e.,
match the company. strange and ugly).
87. The company is a venture firm and has
strategies.
88. The company does not provide services
to its customers.
89. The workers are keen to be the elite.
90. The workers are highly capable.
91. The workers are serious.
2 2,5, 7,9, | 92. The company is not original (i.e., not 74. The walls, floor, and ceiling are bright
10, 12, 13, pioneering). (high illumination).
15, 16, 17, | 93. The company has the spirit of serving 75. The corridor is wide, and the room is
20 its customers. large.
94. The workers have quiet personalities. 76. There are many windows.
95. The workers have ordinary capacities.
8 1 1, 10, 14, | 96. The company will prosper in the future. | 77. There are many personal computers.
16 97. The workers are comfortable at work. 78. The office is colored to be restful.
98. The workers are highly capable.
2 5, 6, 12, | 99. The company is a pioneering company. 79. The furniture is in neat order.
15, 19, 20 100. Most of the workers are young. 80. The furniture is elegantly shaped.
3 3,4,8 101. The company has originality. 81. The walls and pillars are
102. The company is a toy maker. unconventional.
103. The company makes innovative goods. 82. The upper space is open.
104. The workers have originality. 83. Red and blue are used for the interior,
105. The workers are engaged in making which is unconventional.
goods.
4 2,7,9 106. The workers are calm. 84. Wood is used, and both the color and
107. The workers are engaged in atmosphere are bright.
communicating with people (business, 85. There are plants.
etc.) 86. There are chairs where people can relax.
108. The workers are excellent
communicators.
109. The workers are relaxed and capable.
110. The workers make others feel relaxed.

Bulletin of FFPRI, Vol.14, No.2, 2015




100

Table 3. continued. (No. 4)

SUEYOSH]I, S. and MORIKAWA, T.

Participant | Group | Photo No. | Question 1: What is your impression of the | Question 2: What gives you that impression?
companies in each group?
8 5 17 111. The company has a comfortable 87. The space is small.
atmosphere. 88. Wood is used.
112. The company has a family atmosphere,
which is not appropriate for a
workplace.
113. The company is small and controlled by
a boss.
114. The workers work peacefully.
6 11, 13, 18 115. The type of work the company does is 89. The windows do not open.
unknown. 90. The space is closed.
116. The company has a dubious 91. The intention of the interior design is
atmosphere. not clear.
117. The workers’ work is unknown.
9 1 1, 6, 8, 13, | 118. The company is a large computer firm 92. The whole interior is white, black, or
20 or other advanced firm. silver.
119. Most of the workers are scientists and 93. The ceiling is high, and the space is
clever. clear.
120. The workers concentrate on their work. | 94. There are many straight lines in the
121. The workers become executives in their interior.
40’s. 95. The stainless-steel-like luster is
impressive.
2 2, 7, 10, | 122. The company has tradition. 96. Wood is used, and this gives a natural
11, 12, 15, | 123. The company is warm. image.
17 124. The company is calm. 97. The lighting is warm.
125. The company is friendly and 98. The whole interior is coordinated in
comfortable. beige and brown.
126. The workers are friends. 99. There are pictures, chairs and pots,
127. The workers tend to be calm and which makes the space comfortable.
moderate rather than active in their
work.
128. The workers are calm (i.e., they are not
rushed; they have time to spare).
3 5, 9, 16, | 129. The company is ordinary. 100. Beige and other calm colors are used.
18,19 130. The workers wear suits, ties, and 101. There is not much margin around the
glasses and are typical salary men. interior space (i.e., not much unused
131. The workers work hard, but I do not space, little free area).
like them (i.e., don’t have a good 102. There are many objects, and the space is
impression of them). not clear.
4 3,4, 14 132. The company is engaged in artistic 103. Many strongly contrasting colors are
works. used in the interior.
133. The company performs creative works 104. Diagonal lines in the interior design give
(with a future vision). an original image.
134. The company is not ordinary but is
original.
10 1 2, 7, 10, | 135. The company is easy to work for. 105. Wood is used.
11, 12, 14, | 136. The company is not divided into classes. | 106. The furniture is systematically
15, 17 137. The workers are energetic. positioned.
138. The workers are friendly with each 107. The lighting is bright.
other. 108. Few curves are used in the interior.
2 5,9,16,18 | 139. The company is a member of a large 109. There is little wooden furniture.
group. 110. The furniture is made of concrete and
140. The company has many workers. other hard materials.
141. The workers are independent. 111. The interior is colored white and black.
142. The bosses are strong (give orders). 112. The lighting is white and bright.
143. The workers are not friendly with each
other.
3 3,4 144. The company has few workers. 113. There is much light.
145. The company is artistic. 114. The furniture shapes are original.
146. The workers are free to plan their 115. The interior is colored adventurously.
works.
147. The workers are friendly with each
other.
4 1, 6, 8, 13, | 148. The company has a hard image. 116. The materials are concrete and stone,
19, 20 149. The company has few workers. which are hard.
150. The company has many rules and 117. The colors of the materials are either
regulations. white or black.
151. The workers work following orders. 118. There is little light.
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Participant | Group | Photo No. Question 1: What is your impression of the | Question 2: What gives you that impression?
companies in each group?
11 1 2,7,9, 11, | 152. The company is warm. 119. The interior space is big.
14, 16, 17, | 1563. The company is calm. 120. The whole interior has light colors.
18, 20 154. The company is successful and large. 121. There are foliage, plants, and pictures.
155. The workers are not restless (i.e., they 122. There are soft chairs.
have sufficient time to take breaks; they | 123. The walls are white.
are not rushed). 124. The walls are made of soft materials.
156. The workers are calm and happy at 125. The ceiling is high.
work. 126. The lamps are positioned in various manners,
157. The workers are not crowded while such as indirect lighting and spotlights.
working.
158. The workers wear casual clothes.
159. There are equal numbers of female and
male workers.
2 1, 3, 4, 5, | 160. The workers frequently need to work 127. The whole interior space is crowded.
6, 8, 10, overtime. 128. The colors of the interior are not
12, 13, 15, | 161. The company is a medium-size trading coordinated.
19 firm occupying a room in a building. 129. There are expensive chairs and pots.
162. The workers wear suits. 130. The office is separated with partitions.
163. The hierarchy of the workers is strict. 131. The whole interior is rather dark.
164. The workers do not chat but are busy. 132. People find it difficult to enter the office
165. The workers are busy answering the (i.e., it is not welcoming).
phone.
166. There are many male workers.
12 1 1, 3, 4, 15, | 167. The company is not stiff. 133. The walls and floor are of cold colors.
20 168. The company is a design firm or a 134. The walls and floor are linear.
manufacturer. 135. The lighting is strong and bright.
169. The company has a lifeless image. 136. There are many partitions separating
170. The workers are engineers. the room into personal spaces.
171. The workers are specialists.
2 11,12, 14 172. The company is a manufacturer or a 137. There are few partitions, and the room is not
construction firm. clearly separated into personal spaces.
173. The workers are specialists who make 138. The walls and floor have warm colors,
products not individually but jointly. and much wood is used.
174. The company has a warm atmosphere. 139. It looks like warm sunlight shines into
175. The workers work moderately. the room.
176. The workers do not work overtime.
3 6,8, 13 177. The company is lifeless and cold G.e., 140. The walls and floor are all gray.
not friendly). 141. The walls and floor are metallic and are
178. The company is a stockbroker. made of materials that do not scratch
179. The company is stiff (i.e., very formal) easily.
and strict.
180. The workers always wear suits and are
stiff (i.e., very formal).
4 18,19 181. The company is clean. 142. The walls and floor are white and clean
182. The company is a hospital or a realty dealer as if in a hospital.
and deals with its customers directly. 143. There are plants.
183. The workers humble themselves. 144. There are few partitions, and the space
184. The workers are affable and good at dealing is open.
with customers. 145. There are few partitions, and personal spaces
are visible.
5 2,9 185. The company conducts business 146. There are few chairs.
transactions. 147. The chairs are positioned apart from
186. The company has a luxury image. each other, the space is open, and the
187. The workers transact business. density of workers is low.
188. The workers have status in society. 148. The chairs and desks are not for offices
but for customers.
149. The colors of the walls, ceiling, floor, and
furniture are soft.
150. The lighting is indirect, and there are no

fluorescent lamps but natural-color
lights instead.
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Table 3. continued. (No. 6)

SUEYOSH]I, S. and MORIKAWA, T.

Participant | Group | Photo No. Question 1@ What is your impression of the | Question 2: What gives you that impression?
companies in each group?
12 6 10, 16, 17 189. The company is homely. 151. The chairs and desks are not for offices.
190. The workers are affable and look after 152. Wood is used for the chairs and desks.
customers well. 153. The floor is covered by carpets.
191. The workers are friendly. 154. The lighting is indirect.
192. The workers seem to not work very 155. The whole interior has warm colors.
hard. 156. There are plants and pictures, and the
space is friendly and homely.
7 57 193. The company is a hotel or a service 157. The ceiling is high, and there is an
trade, and it looks after its customers atrium.
directly. 158. The space is open like a lobby.
194. The company is friendly. 159. There are flowers.
195. The workers are hotel staff. 160. The staircase is imposing and has an
elaborate design.
161. There are no office desks.
13 1 3, 5, 6, 7, | 196. The company is a trading business. 162. Much light is incorporated from outside
8, 12, 13, | 197. The company will prosper. through the glass.
18 198. The workers are comfortable at work. 163. There is an atrium.
199. The relations among the workers are 164. The whole interior is colored gray.
neither good nor bad. 165. The pillars and ceiling are
unconventional.
166. The design of the walls is
unconventional.
2 4,19 200. The company is a design firm. 167. The color of the walls is bright.
201. The company is small. 168. The pillars are small and diagonal.
202. The company will prosper.
203. The workers are active and familiar.
204. There are more female workers than
male workers.
3 1, 2,9, 10, | 205. The company is of medium size. 169. The color of the whole interior is quiet.
11, 14, 15, | 206. The company has an old-type office (the | 170. The lighting is dark.
16, 17, 20 building is conventional; the company 171. The walls are plain, and there is no
functions conventionally). object that attracts attention.
207. The company puts priority on the
amount of work.
208. The company is owned by a family.
209. The workers are old.
14 1 1, 4, 5, 6, | 210. The company is stiff (i.e., very formal). 172. Various colors are not used in the
13 211. The workers are serious and busy. interior, which is dark as a whole.
2 9, 10, 16, | 212. The company is calm. 173. The colors of the whole interior are
18, 20 213. The workers are calm and comfortable warm.
at work.
3 3,8, 19 214. The company is a pioneering high-tech 174. Various colors are used in the interior,
firm. which makes people happy overall.
215. The workers have good ideas.
216. The workers do something new.
4 2, 17, 11, | 217. The company is quiet (i.e., the company | 175. Much wood is used, which determines
12, 14, 15, is quietly succeeding, it is not the image of the company and workers.
17 struggling; it is well off).

218.

219

220

The company is calm.

. The company is homely (.e., friendly,

relaxed).

. The workers are happy working.
221.

The workers are comfortable in the
company.
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Participant | Group | Photo No. Question 1@ What is your impression of the | Question 2: What gives you that impression?
companies in each group?
15 1 14, 15, 18 222. The company performs various unusual | 176. The lighting is indirect and interesting.
activities. 177. There are pictures, decorations, and
223. The company does something plants.
interesting. 178. The space is not separated with
224. The workers come up with interesting partitions but is open.
concepts. 179. The walls and floor have warm colors,
and use wood.
180. The pictures and desks are artistic.
181. The designs of the decorations, walls,
and floor are elaborate.
2 3,8 225. The company is like a factory. 182. The walls and floor are colorful.
226. The company manufactures interesting | 183. Reinforcing rods are visible on the
machines. staircase and pillars.
227. The workers are flexible and clever. 184. The walls and floor are metallic.
3 7, 10, 11, | 228. The company is stable. 185. Wood is used for the floor, walls, and
17 229. The company is peaceful. doors, and the room looks like a luxury
230. The workers are not very busy. house.
231. The workers are ordinary middle-class 186. The whole interior is not eccentric G.e.,
people. ordinary).
232. The workers are well-settled.
4 5,6,12,19 | 233. The company conducts detailed work. 187. The walls, floor, and pillars are linear,
234. The company conducts surveys. made of stone-like materials, and
235. The company is busy. modern.
188. The whole interior is colored with few
colors, simple, and calm.
5 2,9,16,20 | 236. The company is a medium size. 189. The entire interior is simple and cheap.
237. The company is average. 190. The walls and floor are whitish.
238. The workers are ordinary salary men. 191. There are many fluorescent lamps.
6 4,13 239. The company is cold. 192. The total interior is simple and cold, like
240. The workers are stiff (very formal). a research institute or factory.
7 1 241. The company is an office-type firm. 193. The interior is white.
242. The company is not warm or 194. The chairs are for offices.
interesting. 195. There are few pictures or decorations.
16 1 1, 3, 4, 11, | 243. The company is a medium size. 196. The corridor is dark.
12 244. The company has distinct classes (i.e., a | 197. The inside of the room is not visible from
hierarchy). outside.
245. The workers are individualistic. 198. The pillars are too large and too
246. The workers do not much communicate crowded.
with each other. 199. The whole interior is dark.
2 5,8,17,18 | 247. The company is large. 200. The corridor and walls are arranged in a
248. The company is a foreign-capital good balance.
enterprise (i.e. overseas/foreign 201. The space is rectangular.
company). 202. The pillar designs are good.
249. The workers are highly capable. 203. The whole interior is colored uniformly
250. Decisions are left to the discretion of and looks clean.
each worker.
251. The workers are cold.
3 2, 17,9, 14, | 252. The company is a medium size (with 204. There is a space for workers to
15 about 30 workers). communicate with each other.
253. The workers communicate well with 205. The color of the board (surfaces, esp.
each other. wall) is warm.
254. The workers are not separated into 206. The colors are natural.
classes but are friendly with each other. | 207. The lighting is bright.
208. The pillars are in good balance.
4 6. 10, 13, | 255. The company is large. 209. The corridor is wide.
16, 19, 20 256. The company consists of a boss and 210. The pillars are not disturbing.
workers of the same class. 211. The corridor and office are separated
257. The workers communicate with each and are in good balance.
other. 212. Wood and concrete are used for the
pillars and walls, which have good
designs.
213. The interior color is coordinated and

looks clean.
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SUEYOSH]I, S. and MORIKAWA, T.

Participant | Group | Photo No. Question 1: What is your impression of the | Question 2: What gives you that impression?
companies in each group?
17 1 1, 3, 14, | 258. The company is active. 214. The rooms are connected and are not
16, 20 259. The company is an information firm, independent.
such as a TV station.
260. The workers show their power as a
team rather than as individuals.
2 4, 15 261. The company researches new themes. 215. The room is separated with partitions.
262. The workers have their own special
roles.
263. The workers produce results by
combining their power.
264. The workers are specialists and
researchers.
3 7, 11, 12, | 265. The company is homely. 216. The color of the lighting is different from
18 266. The company is small. ordinary companies.
267. The company is independent and is not | 217. Wood is used, and the space is warm.
much related to other firms.
268. The company is a region-specific firm.
269. The workers rather enjoy working than
being brisk (i.e. their work is enjoyable
rather than hard, i.e. not a burden).
4 5,6, 8, 13, | 270. The company is a large firm and has 218. The lighting is white and cold.
19 many affiliated companies. 219. The concrete looks cold.
271. The role of each worker is not very important, | 220. The design of the staircase affects the
but many workers work as a team. image of the company and its workers.
272. The workers work for money.
273. The workers do not deal much with
people.
5 2,9,10, 17 | 274. The company is governed by a president | 221. The color of the wood gives a quality
who has political connections. image.
275. There may be a rumor about the 222. There is an image that only special
company and politicians. people can enter.
276. The workers stick to titles. 223. There is a closed image.
277. The workers seem not to try hard. 224. The walls are thick, and voices from
278. The workers seem to succeed cunningly. outside cannot be heard.
279. The workers do not trust each other but | 225. Only a few people can enter the room.
lie to each other.
18 1 2,6 280. The company is not a commercial firm. 226. The colors of the walls and floor are
281. The company does not have a strict neither bright nor sober, and the room is
organization. not like an office.
282. The workers are allowed to work at 227. The space is not completely separated,
their own discretion. but the upper part is open.
2 7, 11, 12, | 283. The company is a housing firm. 228. Warm colors are used a lot for the walls
15, 17 284. The company is homely. and floor.
285. The workers are friendly. 229. Wood is used for the walls and floor.
230. The lighting is not from fluorescent
lamps but incandescent lamps.
3 3,4,8,14 286. The company is a design firm. 231. The walls and floor are colorful.
287. The company is artistic. 232. The space is decorative, including
288. The workers have marked personality. diagonal pillars and nonflat walls.
4 5, 9, 10, | 289. The company is an insurance or service | 233. The chairs and desks are common, like
16, 18 trade. those in ordinary companies.
290. The company is organized and stiff G.e., | 234. There are few pictures and decorations
very formal). added.
291. The workers have clear roles and
positions.
292. The workers are ordinary, average
people.
5 1, 13, 19, | 293. The company is a business-like firm 235. The walls and floor are flat, linear, and
20 (i.e., workers are mainly engaged in not impressively designed.

294.
295.

296.

desk work).

The company performs big business.
The workers have clear roles and
positions but are not very stiff (i.e., not
very formal).

The workers are ordinary, average office
clerks.
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Participant | Group | Photo No. Question 1: What is your impression of the | Question 2: What gives you that impression?
companies in each group?
19 1 1,18 297. The company is a foreign-capital firm. 236. There are many partitions.
298. The company is a medium size. 237. There are many open spaces, and the
299. The workers are capable. office looks open.
300. The workers work independently. 238. The whole interior is composed of gray
and white.
2 2, 5, 7, 8, | 301. The company is large. 239. The lighting is yellowish.
9, 10, 11, | 302. The workers work in team. 240. Light is incorporated well from outside.
12,13, 17 303. The company has a good atmosphere. 241. Much wood is used.
304. The workers have a good status. 242. The staircase is well designed.
3 14, 16, 19 305. The company is very large. 243. There are pictures and patterns on the
306. The company has many workers in each walls and corridor.
section. 244. The space is large.
307. The company will prosper. 245. The upper space is open and large.
308. The workers communicate well with 246. The desks and walls are curved.
each other.
4 3, 4, 6, 15, | 309. The company is a foreign-capital firm. 247. The pillars are diagonal.
20 310. The workers are young. 248. There are pillars in the corridor.
311. The workers are capable. 249. The lighting is bright (high
312. The workers frequently change illumination).
occupations. 250. The shapes of the ceiling, pillars, and
313. The workers themselves will be rooms are peculiar.
successful.
20 1 3, 8, 16, | 314. The company is a group of people of 251. Many colors are used in the interior.
18, 19 marked individuality. 252. The partitions are low, and the whole
315. In the company, communication among interior is designed as one space.
sections is easy. 253. The partitions are low, and people can
316. The workers respect each other. move around easily.
317. The workers are conscious of their own
groups.
2 2,5, 10 318. The company is a main office. 254. The furniture is brown and looks
319. The company is rather conservative. It tends profound.
to stick to its traditional policies rather than to | 255. The linear design of the interior is
incorporate new ideas. impressive.
320. Many of the workers are executives or 256. Since sunlight is not used for lighting,
the elite. the image is conservative.
321. The workers are executives and rigid. 257. The lighting is not fluorescent but is
warm, white light.
3 7, 11, 12, | 322. The company respects the individuality | 258. Much wood is used, and the image is
14, 15, 17 of the workers. warm.
323. The company tends to combine the power of 259. The interior design is original and
each worker rather than make them work in a innovative.
group.
324. The workers have marked individuality.
325. The workers are specialists.
326. There are Japanese and nonJapanese
workers.
4 1, 4, 6, 9, | 327. The company is a venture firm (.e. a 260. The colors of the whole interior are
13, 20 new venture). light.
328. The workers communicate with each 261. The silver metallic color is impressive.
other by e-mail rather than in meetings. | 262. Since the whole interior is whitish, it is
329. The workers are not good at dealing not warm.
with people. 263. The interior space is large, but the
330. The workers are cold to people. narrow space between the walls creates
331. The workers are workaholics. a mental strain.
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Participant | Group | Photo No. Question 1: What is your impression of the | Question 2: What gives you that impression?
companies in each group?
21 1 1, 3, 5, 6, | 332. The company has clear management 264. There are many lines on the walls and
8, 9, 13, policies. ceiling.
18, 19, 20 333. The work of the company is substantial. | 265. The walls and the floor are made of
334. The company is strong. colorless artificial materials.
335. The workers are career women. 266. Computers are likely to be there.
336. The workers are alert.
337. The workers concentrate on their work
and are capable.
2 7, 11, 12, | 338. The company is a medium size. 267. Wood is used for the floor, chairs and
14, 15, 17 339. The company is homely. walls.
340. The company is a manufacturer of 268. There are mats and carpets.
hand-made products. 269. The room looks warm.
341. The workers do not work very hard. 270. There are plants, which match the
342. Most of the workers are mothers and woody floor, chairs, and walls.
part-time workers, and there are few 271. The sunshine from the windows and the
ordinary office workers. lighting are warm.
343. The workers are warm. 272. The walls and floor are of warm colors
344. The workers are friendly and welcome and look comfortable.
everyone.
345. The workers are homely.
3 2,4,10,16 | 346. The company is not flourishing. 273. The walls and floor are made of both
347. The company is an average Japanese natural materials, such as wood, and
company. artificial materials, such as metals, and
348. The workers are ordinary office workers they look unstable (i.e., do not match).
and part-time workers, who are average | 274. The chairs, desks, and other furniture
people. are in odd positions and look
uncomfortable.

275. The depth is invisible due to the cabinet,
and the whole space looks
uncomfortable.

22 1 6,13, 16 349. The company is large. 276. The pillars and windows are linear.

350. The company is cold to the workers. 277. The walls have monotone colors.
351. The workers work efficiently. 278. The floor is too clean.
352. The workers distinguish their jobs and

private life.
3563. The workers are not good friends.
354. The relations among workers are not

very close.
355. The workers are not friendly.

2 5 356. The company has few workers. 279. The walls and floor have warm colors

357. The company is not active (i.e. not and are dirty.

energetic). 280. The pillars are linear.
358. The company is gloomy.
359. The workers are not intimate.
360. The workers work without being

conscious of objects (i.e., unclear

purpose).

3 1,19 361. The company is clean and refreshing. 281. The carpet design is unconventional.

362. The company is not large but is stable. 282. The windows are big and let in much
363. The company is stable and reliable. light from outside.
364. The workers are comfortable at work. 283. The building is deep.
365. The workers are comfortable and have 284. The innermost part is visible.

good relations.
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Table 3. continued. (No. 11)
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Participant | Group | Photo No. | Question 1: What is your impression of the | Question 2: What gives you that impression?
companies in each group?
22 4 3,4,8 366. The company is in a modern multi-story | 285. The ceiling is high.
(tall) building. 286. Light comes from the top (both the
367. The company has a large elevator. artificial lighting and light from
368. The company is in a quiet environment outside).
(i.e., not noisy). 287. The whole interior is blue or silver.
369. The company has many workers.
370. The workers work independently.
371. The workers are capable.
372. The workers are cool (i.e., not warm
interpersonally).
5 11 373. The company is small and owned by one | 288. The lighting has a warm color.
person. 289. The walls have warm colors.
374. The company conducts steady business. | 290. Much wood is used.
375. The company is reliable. 291. There are small windows on the walls.
376. The workers are moderate and calm.
6 7, 9, 10, | 377. The company is a medium size. 292. The furniture is arranged in an ordinary
12, 14, 20 378. The company is at an intermediate level manner.
(i.e., in terms of work capacity, or 293. The total interior is colored with
power). intermediate colors.
379. Communication among the workers is 294. The intensity of lighting and the light
also at an intermediate level. from outside is moderate.
380. The relations among workers are
business relations only.
381. The workers do not associate with each
other on their own time.
7 2, 15, 17, | 382. The company will proper. 295. Much wood is used.
18 383. The company is small. 296. There are plants.
384. The company was established recently. 297. The lighting has a warm color.
385. The workers are good friends with each | 298. The space is open.
other.
386. The workers help each other like a
family.
23 1 7, 11, 15, | 387. The company is warm. 299. The lighting is yellow and warm, like
17 388. The company is friendly. natural light.
389. The company is calm. 300. Much wood is used in the interior.
390. The workers are kind. 301. It looks like a gallery rather than an
office.
302. The interior is homely.
2 10 391. The company is successful. 303. The dark color of the wood gives a
392. The company is not friendly. quality image.
393. The workers are the elite in their 50’s 304. The lighting fixtures, such as the
and 60’s. chandelier, create a high-quality
atmosphere.
3 2,9,16,18 | 394. The company is a foreign-capital firm. 305. The interior design is simple.
395. The company is simple and stylish. 306. The pictures and plants are adequately
396. The workers are elaborate and clean. positioned and look stylish.
4 1,5 397. The company is an ordinary Japanese 307. The interior design is common.
firm. 308. The interior design is ordinary.
398. The workers are ordinary Japanese 309. The interior design has no
workers. characteristics.
5 3, 4, 12, | 399. The company has marked individuality 310. The combinations of primary colors are
14, 19 (i.e., personality that is special, not rare and artistic.
typical/common). 311. The interior designs, such as the
400. The concepts of the company are staircase, are fresh.
different from those of other companies. | 312. The whole interior uses unusual,
401. The workers have good sense and original combinations of colors.
always look for something new and
high-quality.
6 6,8,13,20 | 402. The company is lifeless and 313. The interior design is too simple,
uninteresting. lifeless, and vague.
403. The company has no weakness. 314. Only footsteps can be heard in the room.
404. The workers are cold.
405. The workers look discouraged.
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Table 3. continued. (No. 12)
Participant | Group | Photo No. Question 1@ What is your impression of the | Question 2: What gives you that impression?
companies in each group?
24 1 2, 7, 11, | 406. The company is open (i.e., friendly and 315. There are glazed walls and an atrium.
12, 14, 15, welcoming). 316. The room is visible from outside and is
16, 17 407. The company is not vain (i.e., not proud, open.
but informal. [a good meaning]). 317. Much light comes from the outside.
408. The company is calm. 318. Wood is used for the walls, floor and
409. The company is modest (not boastful or doors.
showy) 319. The good points of the material are well
410. The workers are well educated. shown and create a company image that
411. The company is Swedish (the image is brings out the workers’ skills.
similar to the Swedish Embassy). 320. The walls and furniture are loosely positioned
412. The workers are not vain (.e., not proud and create a comfortable space.
but informal).
2 1, 6, 8, 13, | 413. The company is open but has strong 321. Wood is not used for the walls or floor.
18, 19, 20 policies. 322. Reinforcing rods are visible on the
414. The company is showy (i.e., formal and pillars.
proud, boastful) and lacks a feeling of 323. The whole interior is lifeless.
comfort. 324. The walls and floor are made of
415. The company has a firm organization concrete.
and is systematic.
416. The workers like efficiency.
417. The workers are frank.
3 5,9, 10 418. The company is excellent in a specific 325. There are big pieces of woody furniture,
field but do not accept other fields. and the space looks profound.
419. The company performs first-class works | 326. There are no glass windows, and the
in a specific field. light is dim.
420. Many of the workers are executives. 327. The space looks cramped, and people
421. The workers are the elite (i.e. elite in find it difficult to enter the office.
their profession).
4 3,4 422. The company is noisy and has a 328. There are many unnecessary decorative
distracting atmosphere. pillars.
423. The company is vague, and its work is 329. The space does not have a calm working
unclear [i.e., the student could not environment.
discern what business the company was | 330. The space looks open since the ceiling is
involved in]. high and the partitions are low, but it is
424. The company rapidly replaces the old difficult to communicate since there are
with the new (employees leave after too many partitions.
several years and new workers are 331. The overall design of the interior is
employed). excellent but does not encourage
425. Many of the workers are young. communication among people.
25 1 5, 7, 11, | 426. The company is a medium size. 332. The space is open but is not very large.
13, 17, 20 427. The company is a service firm. 333. Reddish light is used for lighting.
428. The company will prosper. 334. Light from outside is incorporated.
429. The company is innovative. 335. Much wood is used.
430. The workers are young.
431. There are equal numbers of male and
female workers.
432. The workers are intellectual and calm.
2 1, 15, 16, | 433. The company is small to medium sized. 336. The room is separated with walls, and
19 434. The company is at an intermediate the space is small.
level. 337. There is little surface space on the walls
435. The company is engaged in office work. and furniture (i.e., many things
436. The workers’ capacities are at protrude, like a pillar; the surface is not
intermediate levels. flat).
437. The workers do not communicate much
with each other.
438. The workers work independently and do
not cooperate much.
3 2, 6, 8,9, | 439. The company has a marked 338. The walls are brightly colored.
10, 12, 14, individuality. 339. The designs of the staircase and ceiling
18 440. The company is a design firm, and its are unconventional.
work also has distinct characteristics.
441. The level of the company is high.
442. The company is small.
443. The workers are highly capable.
444. The workers are original and have

marked individuality.
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Table 3. continued. (No. 13)
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Participant | Group | Photo No. | Question 1: What is your impression of the | Question 2: What gives you that impression?
companies in each group?
25 4 3,4 445. The company is a leading computer 340. The space is divided, and there is little
company. common space.
446. The company is very large. 341. The pillars are visible at the ceiling.
447. The workers are highly capable. 342. The interior is made of artificial
448. The workers do not communicate much materials and looks cold.
with each other.
26 1 3, 4, 8, 14, | 449. The company is lively and creative. 343. The use of primary colors is an original
19 450. The company is a young firm with a design.
short history. 344. The pillar design is original.
451. The workers are lively and creative. 345. The shape of the chairs is innovative.
452. Most of the workers are young.
453. The workers express their opinions
clearly.
454. The president is also young.
2 1, 6, 13,20 | 455. The company is exactly what I've 346. The whole interior is white, beige, or
imagined since I was a child. gray and is like a public office.
456. The company steadily follows its tradition
rather than taking on the challenges of new
business.
457. The workers are calm at work.
458. The workers are not young or casual.
3 2,5,9, 10, | 459. The company is one of the largest firms. | 347. The dark, woody furniture, the
16 460. The company has a high status and a elegantly-designed chairs, and the stone
long history. wall create a high-quality image.
461. The company is a financial firm.
462. The workers are very capable.
463. The workers work hard and also work
in other countries.
464. Most of the workers are males.
465. The workers are serious.
466. The president is old.
4 7, 11, 12, | 467. The company is not like a company. 348. The color of the wood is soft and warm.
15, 17 468. The company is not a manufacturer. 349. The interior creates a comfortable
469. The company is not mean (.e., not atmosphere.
harsh).
470. The company has a female image.
471. The company is small.
472. The company looks like a library.
473. Most of the workers are females.
474. There are few workers.
5 18 475. The company is not Japanese but 350. The interior design is stylish.
European or American. 351. The interior design is not profound (.e.
476. The workers are casual. not high status).
477. There are workers wearing suits and 352. The interior design does not show
jeans. status.
353. The atrium design is stylish.
354. The plants are stylish.
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Table 3. continued. (No. 14)
Participant | Group | Photo No. | Question 1: What is your impression of the | Question 2: What gives you that impression?
companies in each group?
27 1 1, 4, 7, 10, | 478. The company uses the skills of each 355. The partitions separate the room into
15, 18, 20 worker. private spaces.
479. The workers are engineers or 356. The workers can concentrate on their
specialists. work.
480. The workers concentrate on their work.
2 5, 6, 8, 11, | 481. The company is a design firm or 357. The whole interior has good sense.
13, 16 construction office. 358. There are many paths through which
people move.
359. It is difficult to maintain private spaces.
3 2,9, 17 482. The company is rich. 360. The furniture is positioned with
483. The company is a trading firm. sufficient clearance.
361. The space is comfortable and is not like
a working space.
4 3, 12, 14, | 484. The workers work flex-time. 362. The interior has complicated colors.
19 485. The company does not use the life 363. The space is not comfortable, and is
employment system (traditional more like an exhibition space than an
Japanese model). office.
486. For the workers, the company is just a
step for the next job.
28 1 7, 14, 16, | 487. The company has a comfortable 364. The lighting is bright (high
17 atmosphere. illumination).
488. The workers are mutually close friends. | 365. The lighting is yellowish and creates a
warm atmosphere.
366. Natural materials, such as wood and
cloth, are widely used.
2 2,5,6,9 489. The company is rich. 367. The furniture and walls are linear.
490. The company is large. 368. Gray and white are widely used in the
491. The company is doing well. interior.
492. The workers are capable.
3 15, 18, 20 493. The company respects the privacy of the | 369. There is an atrium, lounge or a meeting
workers. space.
494. The workers communicate with each 370. There are partitions that define each
other. worker’s space.
4 10, 11, 12 495. The company is a medium size. 371. The furniture is high-grade.
496. The company has few workers. 372. There are many partitions.
497. The company has one boss and about 10 | 373. Bright colors and wood patterns are
workers. used.
498. The company has a strong
ruler-and-ruled relationship.
499. The ruler-and-ruled relationship among
the workers is also strong.
5 1, 3, 4, 8, | 500. The company is a computer or IT firm. 374. The corridor is narrow.
13, 19 501. The company has many workers. 375. Many artificial materials are used for
502. The workers are always busy. the walls and floor.
503. The workers do not communicate with 376. The partitions determine the space of

504.

each other.
The workers work based on their
judgment.

each worker.

Note: Photos 2, 7, 10, 11, 12, 14, 15, and 17 show office interiors decorated with wood

materials.
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Table 4. List of classification schemes and descriptors to which the answers to Question 1” were assigned.

No. Classification scheme Descriptor

1 Size of the organization How large or small, how few or many workers, how many branches

2 Ownership of the organization By a family, by a foreign company

3 Age of the organization An old firm, a new venture firm

4 Kind of business the organization does Public service, commercial, legal, psychiatric, etc.

5 Prosperity of the organization Wealth, strength, stability, success, control

6 Originality of the organization and its | New, pioneering, interesting, unique or ordinary, familiar, traditional

business

7 Type of workers Executive or common workers, full-time or part-time, Japanese or
foreign

8 Ambition of the workers Money, career advancement

9 Gender of the workers Male, female

10 Age of the workers 0Old, young

11 Capability of the workers Elite, high capability, ordinary ability

12 Dressing style of the workers Casual wear or suits and ties

13 Sense of purpose among workers Do workers understand their role and work with a sense of purpose?

14 Workplace atmosphere The atmosphere or mood in the workplace and among workers: calm,
busy, etc.

15 Relations between workers Friendly, formal and stiff

16 Communication in the workplace Is there good or poor communication between people?

17 Cooperation in the workplace Do people work in teams or independently?

18 Workers interaction with customers Do the workers interact with customers?

19 Level of control in the workplace Are work processes flexible or have many strict procedures?

20 Sense of hierarchy in the workplace Is there a strong sense of hierarchy, a strong boss?

a) Question 1: What is your impression of the companies in each group?
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Table 5. Classification schemes and their frequency of use.

Classification scheme

%

Size of the organization

Ownership of the organization

Age of the organization

Kind of business the organization does
Prosperity of the organization
Originality of the organization and its business
Type of workers

Ambition of the workers

Gender of the workers

Age of the workers

Capability of the workers

Dressing style of the workers

Sense of purpose among workers
Workplace atmosphere

Relations between workers
Communication in the workplace
Cooperation in the workplace
Workers interaction with customers
Level of control in the workplace
Sense of hierarchy in the workplace
TOTAL

—
[\

—
o))

=
N

= = 00 DN N DN R O 3 00 = =

W DN DN W N

100

Note: The interviews with the 28 participants
generated a total of 504 “units of text”, of which 499
were assigned to one of the classification schemes.
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nonmetric multidimensional scaling analysis.
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Fig. 7. Two-dimensional plot of the participants as an index of birthplace generated
by nonmetric multidimensional scaling analysis.
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Visual influence of wood used in workplace interiors
-Hearing investigation-

Shuzo SUEYOSHI"" and Takeshi MORIKAWA?”

Abstract

To utilize wood effectively in the workplace environment it is significant to clarify the influence of wood on people.  This study evaluated
the visual influence of wood used in the workplace interior. Twenty workplace interior photographs were presented to each participant, who was
asked to divide them into groups based on similar impressions. Subsequently, the participant was asked his or her impression of the companies
in each group and the people who worked there. Based on a nonmetric multidimensional scaling method and cluster analysis, the photographs
were roughly divided into the categories “wood interior” and “nonwood interior”. Content analysis of the impressions of photographs indicated
that wood interiors gave mostly desirable impressions. In regard to nonwood interior photographs positioned near wood interior photographs in
the plot of nonmetric multidimensional scaling, the participants’ responses suggested that furniture including wood, the color of walls and floor,

pictures on the wall, indoor plants, and color and strength of lighting affected their impression.

Key words : wood interior, workplace, visual influence, multidimensional scaling, cluster analysis, content analysis, hearing investigation
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