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ABSTRACT: The cover image of this issue of Technology and Culture is a col-
lage crafted from two figures in this essay. On the right side of the image is
a detail of a black and white photograph from around 1900 of female silk
mill workers (Figure 1) juxtaposed on the left with detail of a color wood-
block print from 1877 depicting a mock-up of the Tomioka silk mill featured
in an industrial exposition staged that year in Tokyo (Figure 2). The collage
was composed by reversing the two figures to create a dynamic “V” designed
to draw the viewer’s eye from left to right and, by implication, from the
glamorized rendition of silk mill work in the woodblock print to a more real-
world photograph documenting actual working conditions in a silk mill.
This essay provides a socio-historical matrix for, and critical analysis of, rep-
resentative visual images of sericulture and silk mills.

Between late May and early July 2021, Empress Masako of Japan made sev-
eral visits to the Momijiyama Imperial Cocoonery at the Imperial Palace in
the center of Tokyo, to perform rituals associated with sericulture. These
rituals, created by Empress Shoken in the Meiji period (1868–1912),
include feeding mulberry leaves to 30,000 silkworms, harvesting the
cocoons, cutting them to help the silk moths emerge, and separating the fe-
male moths so that they can lay eggs on special cards. This ritual culmi-
nates in a ceremony (goyōsan osame no gi) marking the end of the annual
sericulture season. 

Sericulture long predates the Meiji period. Before it became a bur-
geoning cottage industry in the late Edo (1663–1867) and early Meiji peri-
ods, affording farm householders an economic cushion in the event of crop
failures, silkworm cultivation had been monopolized a millennium earlier
by the imperial court.1 By the eighth century, silk reeling and weaving were
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1. Morris-Suzuki, “Sericulture”; Robertson, Native and Newcomer, 123.
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“the lifeblood of both economic and administrative activity” and silks were
treated as a type of currency.2 That the Meiji Empress invented ceremonial
sericulture rituals underscores the new imperial state’s effective national-
ization of the silk-reeling industry, giving Japan access to global markets
and in turn facilitating empire-building. Importantly, from its inception,
sericulture relied on girls and young women for its work force. 

The coal-fired Tomioka silk mill, established in 1872 in landlocked
Gunma prefecture north of Tokyo, was Japan’s first model silk reeling fac-
tory. The timber-framed brick building was designed by French engineers
recruited by Meiji statesmen. Operations began in November 1872. The
publicity campaign included references to the 200 young women workers
initially recruited from the more affluent classes whose presence under-
scored the mill’s “progressive” environment and “skill-building” resources,
including classrooms, dormitories, and an infirmary. The workers, who
had eight-hour workdays and biannual vacation time, were ranked by skill
set, and provided with uniforms: a dark blue kimono tucked into a striped
hakama (pleated overskirt). For safety reasons, the long sleeves of the
kimono were tucked into a tasuki, a sash looped over each shoulder and
crossed over the wearer’s back. Why women workers? With their smaller
hands, the women’s “dexterous and delicate fingers” enabled them to more
precisely prepare the cocoons for mechanical reeling (see figure 1).3

By April 1873, the number of workers had nearly tripled. Turnover was

2. Como, “Silkworms and Consorts,” 115.
3. Tsurumi, Factory Girls, 18. 

FIG. 1 “Factory girls” (jokō) focused on their demanding tasks in a Meiji-period
silk mill. They sit on wooden benches wedged between clattering reeling ma-
chines and a long worktable filled with silkworm cocoons in baskets and soak-
ing in bowls of hot water. (Source: “Meiji Industries,” weebly.com.)
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high, and the more affluent young women had all left, replaced by older
girls and young women from working-class and impoverished households.
By the 1880s, working conditions at the Tomioka mill began to resemble
those at the hundreds of other silk and textile mills established throughout
the archipelago.4 Wages were kept low and working hours extended. The
women, crowded into dormitories that were often locked, developed vita-
min deficiencies from the coarse meals. Sexual and power harassment by
male supervisors was rampant. As social historian Patricia Tsurumi has
documented, the dank and dusty atmosphere and high humidity at Tomi-
oka and other silk mills contributed to high rates of tuberculosis, respira-
tory, digestive, and other diseases. Exhausted workers often suffered
maiming injuries from contact with the mechanical spools.5

Facing a financial crisis in part from a drop in silk prices worldwide, the
Tomioka silk mill was sold to a succession of private companies beginning
in 1893. In the late 1930s during the Fifteen-Year War (1931–45), it was
again placed under government control and converted to the production of
munitions-related items. Even before the war, sulfuric acid and other pol-
lutants from factories and smelters tainted mulberry leaves that, when
eaten by silkworms, killed them and other insects.6 Ironically, the sericul-
ture industry was a casualty of industrialization. 

After the war, in 1952, silk milling was restarted and the Tomioka fac-
tory gradually became electrified and automated. Competition from China
and the growing popularity of synthetic fabrics spelled the decline of Ja-
pan’s postwar silk industry, and the Tomioka silk mill ceased operating in
February 1987. Subsequently, the political and industrial leaders in Tomi-
oka City, campaigned—successfully—to preserve the once model factory
as a local and global “heritage site” and tourist attraction. In 2006, the brick
buildings were recognized as Important Cultural Properties, and several of
the oldest were deemed National Treasures in 2014, also the year that Tom-
ioka became a UNESCO World Heritage Site. 

The celebrity and tourism-worthiness of Tomioka silk mill long predates
2006. Following its establishment, the mill welcomed distinguished visitors,
including Empress Shoken, whose attendance was commemorated in a large
“Western-style” (yoga) oil painting completed in 1933 by Arai Kampō, and
that now hangs in the Meiji Memorial Picture Gallery (Tokyo).7 Arai’s paint-
ing, completed long after the mill was privatized and a few years before it was
converted to a munitions factory, is one of many visual images idealizing
(and sanitizing) working conditions at the mill as discussed below. 

Tomioka silk made its international debut at the Vienna International

4. Tsurumi, Factory Girls, 34, 49, 56, 164. See David Wittner’s article in the Special
Issue for more information about the factory’s first years. 

5. Tsurumi, Factory Girls, 85, 163, 169–72; Nakamura and Molteni, “Silk Reeling
Technology and Female Labor,” 12, 20, 40, 45–48, 50.

6. Walker, Toxic Archipelago, 30. 
7. Arai’s painting, “Empress at a Silk Factory,” is available on Wikimedia.
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Exposition of 1873. This was the first time the Meiji government had ac-
tively participated in such an event, introducing a modern and industrial-
izing “New Japan” to Europe.8 Japanese delegates used the opportunity to
visit sericulture factories and other industrial operations in Europe to learn
about technological innovations and training methods that would advance
Japan’s industries.9 The displays of color woodblock prints (ukiyo-e, nishi-
ki-e) and traditional crafts, including dyed silk and cotton fabrics, in the
exhibition’s Japanese pavilion sparked a Japonisme boom in Europe.10 The
Meiji state encouraged prominent Japanese woodblock print artists to pro-
duce nishiki-e that combined traditional printmaking techniques with
modern themes, such as factories and portraits of the emperor and military
leaders clad in European-inspired uniforms.11

During the Sino-Japanese War (1894–95), after which the victorious
Japanese colonized Taiwan, nishiki-e celebrating key battles and military
heroes soared in popularity, along with visual representations of the impe-
rial slogan, “rich country, strong military” (fukoku kyōhei). In subsequent
decades, collotype prints and postcards replaced woodblock prints as pop-
ular memorabilia. An 1875 censorship law had required all nishiki-e de-
signs to be submitted to the Home Ministry for approval. Some color
woodblock prints, such as the triptych (see figure 2) by Utagawa Kuniaki
II, showcasing the Tomioka silk mill, were endorsed by the government to
conspicuously promote images of national virility, modern industry, and
patriotic workers.12

The full title of Kuniaki’s print is “Illustration of the Silk Reeling Ma-
chine at the Japanese National Industrial Exposition” (Dai Nihon naikoku
kangyō hakurankai seishi kikai no zu) held from late August through
November 1877, at Tokyo’s Ueno Park. Kuniaki specialized in woodblock
prints of actors, sumo wrestlers, and bijin-ga (beautiful women) as well as
nishiki-e that highlighted the modernizing landscape of Meiji Japan, from
brick factories and government offices to foreign residents.

His richly colored triptych of the Tomioka silk mill is an embellished

8. Kutsuzawa, “1873 Vienna World Exposition”; Tomoda, “Uiin banpaku tenrankai.”
9. Kutsuzawa, “1873 Vienna World Exposition,” 10.
10. Nakai and Mika, “Japan World Exposition,” 13.
11. Traditional color woodblock printmaking, which is still practiced today, is a

complex collaborative process involving a publisher, artist, carver, and printer. The
nishiki-e discussed here required separately carved blocks for each color, with individ-
ual registration marks to ensure the lines and colors were properly aligned on each
printing pass. A useful description of this process is at “The Ukiyo-e (Woodblock)
Printing Process,” Asian Art Museum, accessed February 12, 2022, https://education.as
ianart.org/resources/the-ukiyo-e-woodblock-printing-process/.

12. “Nishiki-e Defined: A Core Topic of Modern Japan,” Fanning the Flames: Prop-
aganda in Modern Japan, Hoover Institution Library and Archives, accessed February
13, 2022, https://fanningtheflames.hoover.org/shorthand-story/5. Kuniaki’s signature
included the word ōju, meaning “by special request,” indicating the government’s en-
dorsement.
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and glamorized representation of the mock-up of the Tomioka silk mill as-
sembled for the exposition. Featured in the center of the print are the reel-
ing machines and the “factory girls” (jokō) at work, pulling threads off silk-
worm cocoons, soaking them in hot water, and attaching them to reeling
machines. In the center of the triptych, sitting across from each other on
stools placed either side of a long work bench, are eighteen women. They are
outfitted in decoratively patterned kimonos and obi (sashes), which adver-
tise the beautiful fabrics woven from Tomioka silk. The women appear to be
engaged in animated chitchat, oblivious to the throng of gawking visitors.
Buckets of silkworm cocoons form a boundary between the women and the
visitors. On the left, a factory girl carrying a small spool looks back at her
seated coworkers as she walks behind the reeling machines.

Kuniaki’s contemporary, Chikanobu Yōshū, produced a different and
more loosely composed triptych of the same mock-up (see figure 3). The
table where the factory girls are seated, dressed in even more elaborate silk
kimonos, stretches across the lower half of the left and center sheets. The
background is not a wall with windows, but rather the modern buildings at
the Ueno Park exhibition site. Instead of gawking civilian visitors, the Mei-
ji emperor and empress and their retinue are positioned on the left, almost
dwarfed by the simplified and exaggeratedly large reeling machines. Unlike
official policy at the time, “promotion of industry and manufacturing”
(shokusan kōgyō), “the women are relaxed in posture and communicate no
sense of urgency in their work.”13 Their well-dressed bodies and coiffed hair
are “positioned for visibility, not for an accurate representation of the silk
making process.”14 Both Chikanobu and Kuniaki were keen to demonstrate
their technical skill in creating the colorful and elaborate kimono patterns

13. Miller, “Imaging Industry,” 101.
14. Miller, “Imaging Industry,” 101.

FIG. 2 Utagawa Kuniaki II (1835–88), nishiki-e triptych (37.2 cm x 75 cm), wood
block print, “Illustration of the Silk Reeling Machine at the Japanese National
Industrial Exposition (Dai Nihon naikoku kangyō hakurankai seishi kikai no zu),
1877. (Courtesy of the Boston Museum of Fine Arts.)

09_Robertson 450–57.qxp_03_49.3dobraszczyk 568–  4/22/22  12:53 PM  Page 454



ROBERTSONK|KGlamorized Exploitation

455

typical of bijin-ga. Here and in other nishiki-e at the exhibition, including
Arai’s oil painting, Empress Shoken is wearing formal Japanese attire. It
would be another decade, in 1887, that the empress and her entourage only
wore dresses in public to convey the desirability of a modern ethos.

The women workers in Kuniaki’s print are seated close together in
rows, human counterparts of the line of metal spinning reels. Visitors to
the exposition occupy the lower section of the triptypch. Kuniaki depicts
the women visiting dressed and coiffed much like the factory girls, whereas
the men all look very different. On the far right is a bald man—perhaps a
monk—gesturing in astonishment or amazement at the industrial specta-
cle. In front of him are two men, one in a European-style suit and bowler
hat, the other, sporting short hair, in a kimono. At the front of the tour
group are kimonoed men sporting chonmage or topknots, the prevailing
hairstyle for boys and men in the premodern period. One gestures as if he
too is amazed. Whether intentionally or not, Kuniaki’s Europeanized men
embody a popular saying of the early Meiji period: “If you rap on the head
of a man with short hair you hear the ring of civilization and enlighten-
ment” (sangiri atama o tataite mireba bunmei kaika no oto ga suru). Short
hair on women, however, was frowned upon, and in the 1920s, became the
hallmark of unfeminine mavericks known as “modern girls” or moga.

Today, as a UNESCO World Heritage site, the Tomioka silk mill is a
popular destination for domestic and foreign tourists, who are an impor-
tant source of revenue for Tomioka City and its 52,000 residents. In 2017,
the Meiji-period factory girls were heroized as patriotic modernizers in the
film, Red Sash: The Tomioka Silk Mill Story (Akai tasuki: Tomioka seishijō
monogatari).15 The mill has its own website in Japanese, English, Chinese,

15. Details about the film: “Red Sash: The Tomioka Silk Mill Story,” Asianwiki.com,

FIG. 3 Chikanobu Yōshō, nishiki-e woodcut triptych (36 cm x 73.2 cm), “The Hall
of Machinery at the Exhibition for the Promotion of Domestic Industry” (Naiko-
ku kangyō hakurankai kikaikan no zu ), 1877. (Courtesy of the Achenbach Foun-
dation for Graphic Arts 1963.30.5038abc, Fine Arts Museums of San Francisco.)
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Korean, and French.16 Like almost every type of organization in Japan,
Tomioka silk mill has a “brand ambassador” mascot, a cute cartoon and
figurine, of a Meiji-period factory girl named Otomi-chan (see figure 4).17

The suffix chan is used when addressing a child or someone very endear-
ing. Although the air in Gunma prefecture is cleaner today than during the
Meiji period, the city has suffered economically from the loss of tourist rev-
enue due to Covid-19 (2020–) and the attendant closure of Japan’s borders.
The chipper Otomi-chan waving hello—or goodbye—may not be as ele-
gantly dressed and coiffed as her nishiki-e counterparts, but she too ideal-
izes and sanitizes the grimmer reality endured by the mill’s former flesh-
and-blood factory girls.

Jennifer Robertson is professor emerita of anthropology and the history of art at the
University of Michigan (UM), Ann Arbor (https://professorjenniferrobertson.com).
She is also affiliate professor at the Robotics Institute and Institute for Research on
Women and Gender (IRWG), UM, and affiliate professor of anthropology and Japan
studies at the University of Washington, Seattle. Robertson’s extensive work addresses
a wide spectrum of subjects in anthropology, history of art, and Japan studies from the
seventeenth century to the present. She is currently researching, writing, and editing
articles on the cultural history of Japanese popular eugenics, bio-art and contemporary
art, and human-robot interfaces on and off stage in Japan and elsewhere. She would like
to thank Ruth Oldenziel and Hermione Giffard, editor and managing editor, for invit-
ing her to assist in the cover design of this issue and to write an essay situating and ana-
lyzing the juxtaposed images. Thanks also go to Celeste Brusati for reading and com-
menting on an earlier draft. 

accessed February 20, 2022, https://asianwiki.com/Red_Sash:_The_Tomioka_Silk_
Mill_Story.

16. “World Heritage Site Tomioka Silk Mill,” Tomioka Silk Mill, accessed Febru-
ary 22, 2022, http://www.tomioka-silk.jp/tomioka-silk-mill/.

17. Ueda-Maruyama and Woosnam, “Representation of ‘Mill Girls’,” 284–86.

FIG. 4 Statue of Otomi-chan, the Tomioka silk mill mas-
cot (in an updated uniform). (Source: “First encounter
with Tomi-chan at the Tomioka Silk Mill, a World Heri-
tage Site,” 4travel.jp.)
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