
Modern Asian Studies (2023), 57, 1866–1902

doi:10.1017/S0026749X2300001X

RESEARCH ART ICLE

Irrigation pumps in late colonial Taiwan:
Farmers’ utilization of technology and the
transition to rice cultivation

Shuntaro Tsuru

Institute for Research in Humanities, Kyoto University, Kyoto, Japan

Corresponding author. Email: tsuru.duliu@zinbun.kyoto-u.ac.jp

(Received 28 October 2021; revised 25 January 2023; accepted 26 January 2023)

Abstract

This article describes how Taiwanese farmers adopted irrigation pumps to enhance their
livelihoods under the shifting relationship of sugar and rice production in late colonial
Taiwan. I argue that farmers utilized commercial technologies to make a living and prosper
within the established order of Japanese colonial rule. With allocated procurement districts
granting exclusive purchasing rights over sugarcane, sugar companiesmaintained substantial
influence over sugarcane cultivation. However, with the proliferation of Penglai rice and new
agricultural implements, the situation of the farmers changed substantially. Serious problems
in the sugar industry due to economic depression and the rising price of rice in the 1930s led
farmers to shift from sugarcane to rice cultivation by introducing a variety of pumps. Those
with the means installed new motor pumps, while others independently constructed wind
pumps by combining newly introduced parts with older techniques. Despite a prohibition by
the colonial government, farmers continued installing pumps until the government estab-
lished a planned economy in preparation for war. Moreover, distribution of pump capacity
through both sales and sharing shows that Taiwanese farmers sought to maintain an infor-
mal yet significant cohesion throughout the process of agricultural commercialization. By
focusing on the social dynamics surrounding agricultural technologies, this article challenges
simplistic portrayals of technology transfer from Japan to the colonies.
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Introduction

This article describes how Taiwanese farmers adopted irrigation pumps to enhance
their livelihoods under the contradictory relationship between sugar and rice produc-
tion in the late colonial period. Rice and sugarcane were the two major commercial
crops in Taiwan since the Qing era, and sugar companies came to be protected and
promoted by the colonial government. With procurement districts granting exclu-
sive purchasing rights over sugarcane, each sugar company, primarily financed by
Japanese capital, maintained substantial influence over the sugarcane cultivation of
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Taiwanese farming households.1 However, with the spread of Penglai rice and the
import of new agricultural implements, including pumps, the situation farmers faced
changed significantly. By the 1930s, due to serious problems in the sugar industry
caused by economic depression and rising rice prices, farmers adopted a variety of
pumps to switch from sugarcane to rice cultivation.2 According to a report from the
Taiwan Power Company, farmers were ‘seized with an irresistible impulse’ and ‘rushed
to install’ pumps.3 Landlords and wealthy farmers were enthusiastic about employ-
ing motor pumps, while poorer farmers constructed wind pumps by combining newly
introduced parts with older techniques.

By tracing the introduction and utilization of pumps in colonial Taiwan, this arti-
cle will explore farmers’ efforts to make a living and prosper within the established
order of Japanese colonial rule. The farmers movement and other anti-colonialist
movements, enlivened by the leadership of Taiwanese nationalist and leftist groups,
developed through the 1920s. However, these were put to an end with tremendous
pressure from the colonial government by the early 1930s.4 Under the new, highly
repressive regime in colonial Taiwan, farmers could work to survive and prosper only
without directly confronting the state. As an articulated market economy had been
developing in Taiwan since the Qing era, farmers attempted to improve the profitabil-
ity of their farms by adopting a variety of commercial technologies in the colonial era.
In the 1930s, it was the adoption of pumps that allowed many farmers to convert to
more profitable rice farming. Moreover, pump owners used pumps within the context
of rural communities. As they distributed a portion of their pump capacity through
selling and sharing, a broad stratum of farmers was able to make this transition.

Taiwanese farmers’ adoption of pumps under colonial restraints is worth dwelling
on for several reasons. By focusing on the introduction and use of technology,
Taiwanese farmers’ struggles within the context of expanding commodity relations
can be brought into clearer focus. Although previous studies have demonstrated the
expansion of the market economy in the colonial era,5 details of farmers’ lives and
how they sought prosperity remain unclear. The proliferation of commercial tech-
nologies, such as chemical fertilizers and new varieties of crops, further enhanced the

1For general accounts of the sugar industry in colonial Taiwan, see Shadanh ̄ojin t ̄ogy ̄oky ̄okai,
Kindainihon t ̄ogy ̄oshi [A history of the modern Japanese sugar industry], vol. 1 (Tokyo: Keis ̄oshob ̄o, 1962);
Tu Zhaoyan, Nihonteikokushugika no Taiwan [Taiwan under Japanese imperialism] (Tokyo: T ̄oky ̄odaigaku
Shuppankai, 1975), p. 180.

2On the contradictory relationship between rice and sugarcane production in colonial Taiwan, see
Ka Chih-ming, Japanese colonialism in Taiwan: Land tenure, development, and dependency, 1895–1945 (Boulder:
Westview Press, 1995), pp. 133–180. Sugar and rice productionwere the two primary industries of colonial
Taiwan.

3‘Chikasuikangai ni taisuru Tokufu e tangany ̄oshi’ [Primary issues of the petition to the Office of
the Governor-General on groundwater use for irrigation], 10 March 1933, Records of the Taiwan Power
Company (RTPC), File 85-6, p. 1.

4Wakabayashi Masahiro, Taiwan k ̄onichiund ̄oshi kenky ̄u [A study of the anti-Japanese movement in
Taiwan], augmented edition (Tokyo: Kenbunshuppan, 2001); Chou Wan-yao, Riju shidai de Taiwan Yihui

Shezhi Qingyuan Yundong [The Petition Movement for the Establishment of a Taiwanese Parliament in
colonial Taiwan] (Taipei: Zilibaoxi Wenhua Chubanbu, 1989).

5Ka, Japanese colonialism in Taiwan; Fujihara Tatsushi, Ine no dait ̄oaky ̄oeiken: Teikokunihon no “midori

no kakumei” [The Greater East Asia Co-Prosperity Sphere of rice: “Green Revolution” under Japanese
imperialism] (Tokyo: Yoshikawa K ̄obunkan, 2012).

https://doi.org/10.1017/S0026749X2300001X Published online by Cambridge University Press

https://doi.org/10.1017/S0026749X2300001X


1868 Shuntaro Tsuru

importance of commodity relations in family-based agricultural production;6 however,
scholars have assumed that theway farmers employed these technologieswas insignif-
icant. Since farmers often adapted technologies to meet their individual needs, we
cannot simply infer the growth of business interests’ influence over farming house-
holds from the spread of commercial technologies. As the diffusion of pumps was at
the crux of the contradictory relationship between rice and sugar production, this case
study can help overcome limitations within current historiography.

Through the history of the adoption of agricultural technologies, we can also come
to a thorough description of the social processes incipient to the spread of technolo-
gies to and among Taiwanese farmers. The farmers decided which technologies to
adopt and how and when to use them. Factors including colonial government pol-
icy, the influence of commercial interests and changing crop prices all affected their
decisions. So, it is essential to focus on the social dynamics surrounding farmers’
adoption of technologies in addition to their attempts to profit per se. Moreover,
this history shows that the significance of agricultural technology is not determined
only by rates of adoption or increases in productivity. Studies of technological history
have revised such innovation-centric views by focusing on elaborate power relations
surrounding technologies.7 However, innovation-centric and diffusionist perspectives
are still rarely challenged in studies of Japanese colonial history, as Lee Jung argued
in her recent article.8 Scholars have provided simplistic portrayals of technology
transfer to the colonies as initiated by Japanese government and business inter-
ests and have overlooked the intricate political interactions between government,
business, engineers and recipients of technology.9 Although some recent studies of
Japanese colonialism have attempted to revise such views by focusing on locally or

6Fujihara, Ine no dait ̄oaky ̄oeiken; Fujihara Tatsushi, ‘Colonial seeds, imperialist genes: H ̄orai rice and
agricultural development’, in Engineering Asia: Technology, colonial development and the Cold War order, (eds)
Hiromi Mizuno, Aaron Moore and John DiMoia (London: Bloomsbury Publishing, 2018), pp. 137–161. See
also Ramon H. Myers and Adrienne Ching, ‘Agricultural development in Taiwan under Japanese colonial
rule’, The Journal of Asian Studies, vol. 23, no. 4, 1964, pp. 555–570.

7Such studies are numerous. Research focused on technology use and users was particularly influential
on this article. For example, Ronald Kline and Trevor Pinch, ‘Users as agents of technological change: The
social construction of the automobile in the rural United States’, Technology and Culture, vol. 37, no. 4, 1996,
pp. 763–795; David Edgerton, The shock of the old: Technology and global history since 1900 (London: Profile
Books, 2006); David Arnold, Everyday technology: Machines and the making of India’s modernity (Chicago:
University of Chicago Press, 2013). For a general discussion of the relationship between technology and
users, see Nelly Oudshoorn and Trevor Pinch, How users matter: The co-construction of users and technology

(Cambridge, MA: MIT Press, 2003).
8Lee Jung, ‘Inventionwithout science: “KoreanEdisons” and the changingunderstanding of technology

in colonial Korea’, Technology and Culture, vol. 54, no. 4, 2013, pp. 782–814.
9For example, Ramon H. Myers and Yamada Sabur ̄o, ‘Agricultural development in the empire’, in

The Japanese colonial empire, 1895–1945, (eds) Ramon H. Myers and Mark R. Peattie (Princeton: Princeton
University Press, 1984), pp. 420–452; Barbara Molony, Technology and investment: The prewar Japanese chem-

ical industry (Cambridge, MA: Harvard University Council on East Asian Studies, 1990); Carter J. Eckert,
Offspring of empire: The Koch’angKims and the colonial origins of Korean capitalism, 1876–1945 (Seattle: University
of Washington Press, 1991); Shimizu Misato, Teikokunihon no ‘kaihatsu’ to shokuminchi Taiwan: Taiwan

no kanandaish ̄u to nichigetsutan hatsudensho [Imperial Japanese ‘development; and colonial Taiwan: The
Chianan Irrigation Canal and the Sun Moon Lake Power Station] (Tokyo: Yūshisha, 2015).
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environmentally sensitive dimensions of technology policies,10 the social processes
implicated in farmers’ adoption of technology have rarely been examined.

Furthermore, as pumps owners used pumps within the context of rural com-
munities, we can describe the cohesion demonstrated by farming households as
agriculture increasingly commercialized. Scholars have assumed that reciprocal ties
between households in rural communities were severed in the process of agricultural
commercialization while the local landlord class was weakened through government
intervention, thus atomizing farming households in the late colonial period. Because
it was difficult for family smallholdings, which were linked only through the market,
to take organized action, scholars have described them as politically vulnerable and
easily exploited through market controls.11 However, distribution of pump capacity
through both sales and sharing shows that Taiwanese farmers sought to maintain an
informal yet significant cohesion through the late colonial period.

Micro-analysis is required to observe the conditions behind the proliferation
and use of technologies. This study focuses on Beidou County, Taichung Province
(see Figure 1),12 which was at the time a centre of sugarcane production in cen-
tral Taiwan. Like southern sugarcane producing regions, dry fields were originally
prevalent due to the lack of stable water supply. Taking advantage of the difficulties
sugarcane farmers faced in converting their land to paddies, sugar companies imple-
mented cost-cuttingmeasures during theGreat Depression. In turn, farmers pioneered
the use of pumps for commercial rice cultivation as rice prices increased across Taiwan
during the late colonial period.13

The history of pumps in colonial Taiwanese agriculture can now be explored as the
Records of the Taiwan Power Company (RTPC) held at the University of Tokyo Library
of Economics were made available to researchers in 2011. The Taiwan Power Company
was the largest electric power provider in Taiwan and essentiallymonopolized the sup-
ply of electricity on the island under Japanese colonial rule. As the company promoted
electric motor pumps in rural areas, its records include details on their spread and

10Yang Daqing, Technology of empire: Telecommunications and Japanese expansion in Asia, 1883–1945

(Cambridge and London: Harvard University Asia Center, 2010); Aaron Moore, Constructing East Asia:

Technology, ideology, and empire in Japan’s wartime era, 1931–1945 (Stanford: Stanford University Press, 2013);
Tsuru Shuntaro, ‘Embedding technologies into the farming economy: Extension work of Japanese sugar
companies in colonial Taiwan’, East Asian Science, Technology and Society: An International Journal, vol. 12,
no. 1, 2018, pp. 3–32; David Fedman, Seeds of control: Japan’s empire of forestry in colonial Korea (Seattle:
University of Washington Press, 2020).

11Ka, Japanese colonialism in Taiwan, pp. 178, 187. See also Tu, Nihonteikokushugika no Taiwan, pp. 472–474.
For a general discussion of the development of commodity relations in agrarian society, see Harriet
Friedman, ‘Household production and the national economy: Concepts for the analysis of agrarian
formation’, The Journal of Peasant Studies, vol. 7, no. 2, 1980, pp. 158–184.

12This article uses Hanyu Pinyin for the romanization of place names in Taiwan unless another spelling,
such as ‘Taichung’, is conventional. Additionally, though Taichung Province and Beidou County were only
established in 1920 after the colonial government’s reforms of local administration, these terms are still
used when describing these regions before 1920 to avoid confusion. Hanyu Pinyin is also used for the
romanization of personal names in cases where no other established romanizations are available. The
Hepburn system is used for Japanese romanization.

13This articlemainly focuses on the 1930s,whenpumpswere rapidly adopted by local farmers. Farmers’
management of their agricultural endeavours was substantially limited at the close of the 1930s as the
government embarked to create a planned economy in preparation for war.
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Figure 1. Beidou County and sugar company procurement districts.
a.This district was assigned to the Lin Benyuan Sugar Company until its merger with Ensuikō Sugar in 1927.
b.This district was assigned to the Gu Xianrong Sugar Refinery until it was acquired by Meiji Sugar in 1920.

some information concerning their use by farmers. This study also examines official
reports and statistics, daily newspapers, and sugar industry and water management
magazines as these describe the economic background of farmers who adopted pumps
in the 1930s. Additionally, as there is still not much textual material on the use and
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transfer of pumps at the village level, I also gathered information through fieldwork
and interviews.14

An analysis of agricultural conditions and irrigation in Beidou County before the
proliferation of motor and wind pumps follows this introduction. The next section
describes the development of the sugar industry under the auspices of the colonial
government as well as the proliferation of Penglai rice and improved agricultural
implements across the island in the 1920s. From there, I discuss the rapid adoption
of a variety of pumps used by Beidou County farmers to convert to rice farming, a pro-
cess which continued despite a prohibition by the colonial government in the 1930s.
Finally, I examine the distribution of pump capacity through sales and sharing, which
allowed a broad stratum of farmers to convert to rice cultivation.

Agricultural conditions and irrigation in Beidou County

Taichung Province was in the mid-western part of Japanese-ruled Taiwan, and Beidou
County stretched across its southernmost section. The county had a total area of
460 square kilometres nestled along the northern edge of the lower Zhuoshui River,
which flowed from the Central Mountain Range into the Taiwan Strait. The two
largest cities of Taichung Province, Taichung and Changhua, were far from Beidou
County. Moreover, the county had poor rail access as tracks only passed by at the foot
of the mountains, delaying commercial and industrial development. Consequently,
agriculture and crop processing were the main industries throughout the colonial
period.

In 1930, the total population of Beidou Countywas 113,000, of which Han Taiwanese
made up 99 per cent. Throughout the colonial era, Japanese colonizers resided in
Taiwan, but in Beidou County, they accounted for no more than 1 per cent of the pop-
ulation due to the limited development of non-agricultural industries. The ancestors
of the Han Taiwanese residents migrated from the mainland, beginning in the eigh-
teenth century; 92 per cent of the Han Taiwanese were of Hoklo descent with ancestral
homes in southern Fujian. The rest were Hakka, whose ancestral homes were in Fujian
and Guangdong.15 Farming households constituted 76 per cent of all households in the
county. Of these, 21 per cent owned the land they farmed, 38 per cent owned and rented
land and 41 per cent rented all their land.16 According to a statistical survey conducted
by the colonial administration in 1932, small family farms were in the majority: 55 per
cent of working farms were family run and less than one jia17 and 21 per cent were
family run and between one and two jia. From these statistics, we can also infer that
there was economic disparity, as 3 per cent of farming households, whowe can assume

14I lived in Lushangcuo Village, which was in the western part of Beidou County, between October
2016 and May 2018. I returned for month-long visits three times in 2019 and once in 2020. I conducted
interviews with elderly inhabitants around the village during my stays and held supplementary online
interviews in 2020.

15Taiwan s ̄otokukanb ̄o rinjikokuseich ̄osabu, Sh ̄owagonen kokuseich ̄osakekka ch ̄ukanh ̄o: Taich ̄ush ̄u
Hokutogun [Interim report on the national census results of 1930: Beidou County, Taichung Province]
(Taipei: 1933), p. 3.

16Taichūshū, Sh ̄owagonen Taich ̄ush ̄u t ̄okeisho [Taichung Province Statistics, 1930] (Taichung: Taichūshū,
1932), pp. 34, 184.

17One jia is approximately 0.97 hectares.
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to be landlords, owned more than 10 jia of land.18 As in other parts of Taiwan, rent on
paddies was fixed and in kind—usually rice and nearly half of the harvest—while rent
on dry fields was fixed in cash.19

According to an island-wide government survey on rice and sugarcane farming
households, tax payments constituted on average 15 per cent of production costs
for owner-cultivators growing rice and 10 per cent for owner-cultivators growing
sugarcane.20 Though there were minimal data collected on the income and expendi-
tures of Beidou County farming households specifically, what there are indicate that
there would not have been a large degree of variation from the island-wide average.21

Japanese colonizers held the high posts of the Beidou County Office, but the colonial
government employed Taiwanese for local positions such as township heads. Most
of the Taiwanese employed in these roles belonged to the landlord class of the Qing
era, indicating that they continued to hold a certain amount of political power after
colonialization.22

The Zhuoshui River, the longest river in Taiwan, broadly defined the lives of Beidou
County residents. The county was located at the centre to the end of the alluvial fan
formed by the river. Before the government built a levee at the end of the 1910s, the
area was prone to flooding. Although these floods sometimes severely impacted the
lives of residents, the river was also a major source of water for irrigation and allowed
the construction of paddies in the county since the Qing era.23

Due to the lay of the Zhuoshui River, wet-rice cultivation began earlier in the
eastern part of the county. For example, in Tianwei Township in the east, paddies
accounted for 70 per cent of total arable land in 1930, but in Shashan Township in
the west, this number was as low as 10 per cent.24 This disparity wasmainly due to two
reasons: First, residents of the eastern, upstream area drew a large amount of water
from the river ahead of farmers in the west. Second, frequent flooding devastated

18Shokusankyoku n ̄omuka, K ̄ochibunpai narabini keieich ̄osa [Investigation into the distribution and
management of arable land] (Taipei: Shokusankyoku, 1934), pp. 26–27.

19Taichūshū,N ̄oseishiry ̄o [Data for agricultural policy] (Taichung: 1925), p. 102; Shokusankyoku n ̄omuka,
K ̄ochichintai keizaich ̄osa [Economic survey on the rent of arable land], part 1 (Taipei: 1930), pp. 266-274.

20Ka, Japanese colonialism in Taiwan, p. 72.
21The survey includes one owner-cultivator sugarcane farming household from Beidou County. This

household’s tax payments constituted 11 per cent of its production costs, close to the island-wide aver-
age. Shokusankyoku n ̄omuka, N ̄okakeizai ch ̄osa sonosan shasakun ̄oka [Survey on the economy of farming
households, part 3, sugarcane farming households] (Taipei: 1936), pp. 20–21.

22Tsuru Shuntaro, ‘1900-30 nendai Taiwann ̄ogy ̄o no shakaishi: Dakusuikei Hokuganchiiki no jirei wo
chūshin ni’ [The social history of agriculture in Taiwan from the 1900s to the 1930s: A case study of the
region north of the Zhuoshui River] (PhD diss., Kyoto University, 2019), pp. 63–65.

23Huang Fu-san, Taiwan shuitianhua yundong xianqu: Shi Shibang jiazushi [Pioneers in Taiwan’s move-
ment to transition to paddies: The family history of Shi Shibang] (Nantou: Taiwan Historica, 2006); Chang
Subing, Zhuoshuixi sanbainian: Lishi, shehui, huanjing [Three hundred years of the Zhuoshui River: History,
society and environment] (Taipei: Weicheng, 2014), p. 113; Tsuru Shuntaro, ‘Nirinshan ̄ojiken no haikei no
saikent ̄o: Chiikishi karamita Nihont ̄ochikitaiwan n ̄ominund ̄o’ [Rethinking the background of Erlin Sugar
Farmers Incident: Farmers’ movements in colonial Taiwan from a local perspective], Rekishigakukenky ̄u,
no. 979, 2019, p. 2.

24Taichūshū, Sh ̄owagonen Taich ̄ush ̄u t ̄okeisho, p. 186.
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water intake facilities and canals used for irrigation in thewest.25 TheBeidou Irrigation
Association, established in 1923, was a semi-official organization in charge of Zhuoshui
River water management subject to the local government. However, the associa-
tion basically did not intervene in the distribution of the limited water supply and
instead focused on the collection of association dues and waterwork repairs.26 There
were certain customs and rules of ownership from the Qing era dictating the dis-
tribution of water supply. The association and local government were prudent in
their interventions, utilizing local rules and customs in water management.27 Hence,
the marked disparity of water supply in the county was not resolved during the
colonial era.

Though the western part of the county largely lacked a stable source of water, a
certain amount of land was still irrigated. Drainage that flowed down from the inland
area was used for this purpose, though its availability was inconsistent. According
to records from the latter half of the 1920s, land irrigated by water drawn from the
Zhuoshui River amounted to 7,200 jia, nearly one-tenth of which was irrigated with
drainage.28 In addition, drawing groundwater was relatively easy in the western part
of the county, especially near the coast, where the depth of the water table was only
1.2–2.1 metres. The water table was so near the surface that sometimes groundwater
flowed out naturally into irrigation canals. Residents commonly dugwells for domestic
use andwould also use bamboo pipe, sometimesmore than 100metres long, to channel
artesian water—groundwater forced to the surface by underground pressure—to their
fields. An artesian well could typically irrigate about 0.3 jia. Since installation costs
were very low, these systems were installed not only by owner-cultivators but also by
tenant farmers.29 The initiative shown by the farmers of Beidou County in utilizing
available water continued as new varieties of pumps were introduced in the 1930s.

In addition to an insufficientwater supply, themonsoon,which blows strongly from
the sea during autumn andwinter, and poor soil quality negatively affected agriculture
in the western part of the county. Not only was a large amount of sand deposited by
the Zhuoshui River, the soil there was also alkaline. The negative impact of wind and
poor soil on rice and sugarcane were so severe that the western part of the county was
known across the island for its poor agricultural conditions.30

25‘Taiwan k ̄oky ̄ohishū kisoku’ [Rules on public irrigation facilities in Taiwan], 1899, Records of the
Government of Taiwan (RGT), File 598, pp. 176–178.

26Taichūshū suirika, Taich ̄ush ̄u suirik ̄ogai [A summary of water management in Taichung Province]
(Taichung: Taichūshū, 1927), pp. 21–22.

27For customs and rules surrounding the distribution of water, see Rinjitaiwan Tochich ̄osakyoku,
Taiwan Ky ̄ukanseido ch ̄osaippan [Summary of the investigation on old customs in Taiwan] (Taipei: 1901),
p. 154. TheChianan IrrigationProject inTainanPrefecture,whichwas oneof the largest irrigationprojects
of the colonial government, attempted to intervene forcibly in the distribution of water beginning in the
1920s, but numerous farmers immediately rose up in opposition. For a detailed discussion of the Chianan
Irrigation Project, see Shimizu, Teikokunihon no ‘kaihatsu’ to shokuminchi Taiwan.

28Taichūshū suirika, Taich ̄ush ̄u suirik ̄ogai, pp. 21, 29.
29‘Hokutosuirikumiai jigy ̄okeikakuninka no ken’ [Regarding permission for the Beidou Irrigation

Association business plan], 1927, RGT, File 7356, pp. 18–19, 47, 124.
30Shibuya Kisabur ̄o, Taich ̄uch ̄o Nant ̄och ̄o dosei ch ̄osah ̄okoku [Report on the Taichung Province andNantou

Province soil-type investigation] (Taipei: Taiwans ̄otokufu N ̄ojishikenj ̄o, 1915), p. 228.
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Like the rest of the western plains, sugarcane cultivation, sugar manufacturing and
rice production had been important industries in Beidou County since the Qing period,
especially in the eastern section. In the early years of the colonial era, Taiwanese
entrepreneurs were still involved in sugar manufacturing. In fact, in the eastern part
of Beidou County, there were more than 20 small, traditional mills run by Taiwanese
landowners, who purchased sugarcane fromnearby farmers. As paddies were common
here, many farmers also produced rice, which they planted twice each year.31 While
rice in Taiwan was also cultivated for household consumption, the proportion of rice
sold on themarket was quite high since the Qing era and reached almost 50 per cent by
the 1900s.32 Though concrete data on this ratio in Beidou County are unavailable, we
can safely assume that a considerable amount of rice cultivated was put on the market
by the early colonial period as is indicated in one official investigative report.33 The
western part of the county, however, had unfavourable conditions for rice and sug-
arcane production due to the lack of water for irrigation, strong monsoon winds and
poor soil quality. So, comparedwith the east, rice productionwas relatively limited and
there were few sugar refineries and sugarcane-growing households at the beginning
of the colonial period. Potatoes, peanuts and wheat, which were much less profitable
than rice and sugarcane, were instead the primary crops until the 1910s.34

Sugarcane, rice, and agricultural technology

The colonial sugar industry and rice production

In the early colonial era, with the protectionist policy and financial support of the
Office of the Governor-General, modern sugar factories proliferated across Taiwan
and the sugar industry entered a new phase of expansion. Rice production devel-
oped rapidly beginning in the 1920s especially due to the introduction of Penglai rice.
In this section, I will examine the development of sugarcane and rice production in
Beidou County and discuss the spread of new agricultural implements in the 1920s
that substantially benefited farmers.

The Japanese government began to encourage the development of the sugar indus-
try in Taiwan immediately after establishing control over the island. In the 1890s, sugar
refining continued to develop in Japan, but it was dependent largely on imports of
raw sugar, which caused a huge outflow of foreign currency.35 In order to become
self-sufficient in sugar production, the government promoted sugarcane cultivation
and raw sugar production in colonial Taiwan. It protected Taiwanese sugar in the
Japanese market by increasing tariffs on foreign sugar and financially assisting sugar
manufacturers in Taiwan.36

31Tsuru, ‘Nirinshan ̄ojiken no haikei no saikent ̄o’, p. 4.
32Ka, Japanese colonialism in Taiwan, pp. 72–73. Ka and other Taiwanese economic historians estimate

that colonial Taiwan had one of the highest sales ratios of rice in Asia at the time.
33Rinjitaiwan kyūkanch ̄osakai dainibu, Ch ̄osakeizai shiry ̄oh ̄okoku [Report on economic investigations],

part 1 (Taipei: 1905), pp. 584–585.
34Tsuru, ‘Nirinshan ̄ojiken no haikei no saikent ̄o’, p. 4; S ̄otokukanb ̄ot ̄okeika, Taiwans ̄otokufu daijy ̄uichi

t ̄okeisho [Statistics of the Office of the Governor-General, no. 11] (Taipei: 1909), pp. 338, 345–346, 473.
35Shadanh ̄ojin t ̄ogy ̄oky ̄okai, Kindainihon t ̄ogy ̄oshi, vol. 1, p. 277.
36Tu, Nihonteikokushugika no Taiwan, pp. 63, 66–67.
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The colonial government believed that the Taiwanese sugar industry, which was
defined by small traditional mills and partially modernized traditional mills, needed
to be drastically reformed. Aiming to develop the production of low-cost raw sugar of
consistent quality for markets in Japan, the government made every effort to encour-
age the construction of modern, large-scale sugar factories with Japanese capital.
In 1905, the colonial government promulgated the Restrictive Measures for Sugar
Factories, which allocated each new-style sugar factory a procurement district with
exclusive purchasing rights over sugarcane while eliminating small-scale sugar mills
run by local Taiwanese.37 Under these measures, factories still had to acquire sug-
arcane largely via contractual arrangements with small family farms as there were
far fewer plantations than in tropical colonies such as Cuba and Hawaii. Local farm-
ers could almost entirely control their own agricultural production and chose which
crops they cultivated. However, as economic historian Ka Chih-ming has shown, farm-
ers were forced to sell any sugarcane that they grew to the company to which their
landwas tied. As these companies heldmonopolies over purchasing rights in their own
districts, they had substantial leverage over the price of sugarcane.38 The Restrictive
Measures for Sugar Factories were implemented in Beidou County, and by 1910, only
Lin Benyuan Sugar Company, Gu Xianrong Sugar Refinery, and Yuancheng Farm, all
with modern sugar factories, were allocated procurement districts. There were orig-
inally more than 20 small traditional mills run by Taiwanese landlords in the county,
but they were all shut down and given compensatory payments by the government
around 1910.39

Among the three companies in the county, the processing capacities of Lin Benyuan
Sugar Company and Gu Xianrong Sugar Refinery were the largest, amounting to 740
tons and 520 tons per day. They were managed respectively by the Lin family and
the Gu family, the most influential Taiwanese capitalist families, though they were
based outside Beidou County. Lin Benyuan Sugar was subject to management by the
Office of the Governor-General, so the influence of the Lin family over its operations
was limited. Yuancheng Farm was held by Japanese capital, but it was much smaller,
having a processing capacity of no more than 80 tons per day. Each sugar company
constructed railways in their districts for logistical support, and manufactured raw
sugar was mostly exported to the Japanese metropole.40

Like other sugar companies in Taiwan, Lin Benyuan Sugar and Gu Xianrong Sugar
dominated their procurement districts by integrating established power structures.41

37Shadanh ̄ojin t ̄ogy ̄oky ̄okai, Kindainihon t ̄ogy ̄oshi, vol. 1, p. 299; Ka, Japanese colonialism in Taiwan, pp. 110,
113.

38Ka, Japanese colonialism in Taiwan, p. 113. See also Tu, Nihonteikokushugika no Taiwan, p. 65. The price of
sugarcane in each district was announced before the planting season by the sugar companies, so farmers
could calculate revenues from cultivating sugarcane before choosing which crop to plant.

39Tsuru, ‘1900-30 nendai Taiwann ̄ogy ̄o no shakaishi’, pp. 106–107. See also Tsuru, ‘Nirinshan ̄ojiken no
haikei no saikent ̄o’, pp. 4–5.

40Tsuru, ‘1900-30 nendai Taiwann ̄ogy ̄o no shakaishi’, pp. 107, 113. Shokusankyoku T ̄omuka, Daiichi
t ̄omunenp ̄o [Annal of sugar industry work, no. 1] (Taipei: 1914), pp. 14–16.

41Ruling regimes similarly integrated older power structures in other colonial and semicolonial
countries. See Amiya Kumar Bagchi, ‘Nineteenth century imperialism and structural transformation in
colonized countries’, in Peasants and globalization: Political economy, agrarian transformation and development,
(eds) A. Haroon Akram-Lodhi and Cristóbal Kay (London: Routledge, 2008), p. 87.

https://doi.org/10.1017/S0026749X2300001X Published online by Cambridge University Press

https://doi.org/10.1017/S0026749X2300001X


1876 Shuntaro Tsuru

Lin Benyuan Sugar divided its procurement district into six parts and appointed influ-
ential landlords in each to be material managers in the 1910s. These managers were
responsible for encouraging farmers in their villages to plant sugarcane and utilize
new technologies including commercial fertilizers and new crop varieties. Moreover,
the managers played an intermediary role between the sugar companies and village
farmers. They earned income by undertaking company jobs such as harvesting and
transportation of sugarcane to the railways.42 According to an important study on the
landlord system in colonial Taiwan, apart from rent payments changing from in kind
to cash, the relationship between landlords and tenant farmers in sugarcane farming
did not change after the establishment of modern factories.43 As elsewhere in Taiwan,
sugar companies in Beidou County did not transform original power structures but
established a complicit relationship with local landlords by providing economic and
other incentives.

Rice production, the other main agricultural industry in Taiwan, differed consid-
erably. As rice was also a common crop in the Japanese metropole and the Japanese
market preferred Japanese rice, Taiwanese rice was initially unable to capture a share
of the Japanese market. Because of this, Japanese business interests were reluctant to
invest in the Taiwanese rice industry and the colonial government did not support its
development. Unlike sugarcane, the milling and circulation of rice were not monopo-
lized but left to localmiller-merchants, who bought and sold rice within the Taiwanese
market.44 In Beidou County, there were more than 20 small miller-merchants by the
mid-1910s and their number continued to increase.45 Japanese capital onlymaintained
influence over the export of rice and did not become involved in rice production and
circulationwithin the confines of the island.Miller-merchants began installingmotor-
ized rice threshers in the 1910s and competed intensely for small margins, sometimes
making rice cultivation more profitable than sugarcane for farmers. Moreover, while
producing one crop of sugarcane took more than a year, rice could be planted twice
per year, providing additional flexibility to farmers.46

The contradictory relationship between sugarcane and rice production, which
is one of the most discussed topics in Taiwanese economic history, influenced the
price-setting mechanism of sugarcane and merits explanation.47 Although each sugar
company held a monopoly over purchasing rights in their own districts, purchase
prices could not be set too low as farmers could cultivate other crops if they became

42Sat ̄o Kichijir ̄o, Taiwant ̄ogy ̄o zenshi [History of the Taiwanese sugar industry] (Taichung: Taiwan
Shinbunsha, 1926), p. 120.

43Tu, Nihonteikokushugika no Taiwan, pp. 179–180.
44Ka, Japanese colonialism in Taiwan, pp. 157–159, 166–167.
45Taichūch ̄o, Taich ̄uch ̄o T ̄okeitekiy ̄o, Taish ̄ogonen [A summary of the statistics of Taichung Prefecture,

1916] (Taichung: 1918), p. 219.
46Ka, Japanese colonialism in Taiwan, pp. 166–167. Horiuchi Yoshitaka, Midori no K ̄ogy ̄oka: Taiwankeizai

no Rekishitekikigen [Green Industrialization: A historical origin of Taiwan’s economy] (Nagoya:
Nagoyadaigaku Shuppankai, 2021), p. 186. Negishi Benji, ‘Taiwan niokeru seit ̄ogenry ̄okansha no kaku-
toku, tokuni sono baishūkakaku’ [Acquisition of sugarcane material for sugar-manufacturing in Taiwan,
especially its purchase price], Taihoku teikokudaigaku rin ̄ogakubu n ̄ogy ̄okeizaigaku ky ̄oshitsu kenky ̄u shiry ̄o, no.
8 (Taipei: Taihoku teikokudaigaku, 1932), p. 23.

47Ka, Japanese colonialism in Taiwan, pp. 115–117 examines the price-settingmechanism discussed in this
paragraph.
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more profitable than sugar. So, to secure enough sugarcane, sugar companies had to
account for the income that could be generated from different crops when deciding
purchase prices. In areas where paddies were common, sugar companies put into prac-
tice measures for balancing the prices of rice and sugar. Thesemeasures accounted for
thepotential income fromrice cultivation and typically allowed sugar companies to set
a purchase price, which they announced each year before the planting season began,
that would secure the desired amount of cane.48 The price of Taiwanese rice, as it was
partly a subsistence crop, remained relatively low and yields did not increase before
the 1920s, so sugar companies were able to maintain low purchase prices and ship
raw sugar to Japan at a large markup. However, the situation fundamentally changed
beginning in themid-1920swith the spread of Penglai rice and increasing productivity.

In Beidou County, sugar companies also took into account possible income from
other crops. As paddies only made up 50 per cent of the arable land in Beidou County
procurement districts in 1918,49 other dryland crops were a significant concern for
the sugar companies. These crops, however, were much less profitable than rice, so
purchase prices could be set lower than other areas. Still, the situation in the western
part of the county differed considerably: not only was the volume of rice production
lower, it remained largely void of procurement districts until the 1910s because sugar
companies saw limitations on the acreage that could be used for sugarcane cultivation
due to unfavourable environmental conditions.50

Recession and the diffusion of Penglai rice and new agricultural implements

in the 1920s

The situation of BeidouCounty farmers changed significantly in the 1920s due to trans-
formations in the sugar industry and rice production. The sugar industry in Taiwan
experienced an unprecedented boom from the latter half of the 1910s to the early
1920s and thereafter entered a prolonged recession. The spread of Penglai rice, a set of
newly developed varieties, led to greater exports of Taiwanese rice to the metropole
and improved the profitability of rice cultivation in Taiwan.

The soaring price of sugar on the world market during the First World War and in
the post-war period contributed to the expansion of sugarcane cultivation in Taiwan.
Sugar companies took advantage of increasing prices by rapidly expanding sugarman-
ufacturing and the acreage allocated to sugarcane cultivation. Profitswere large in this
period since the monopoly that power sugar companies maintained through the pro-
curement district system meant that they did not need to raise sugarcane purchase
prices as the price of sugar soared.51 In 1920, Gu Xianrong Sugar merged with Meiji
Sugar, one of the largest Japanese sugar companies, which subsequently took over its

48Ka, Japanese colonialism in Taiwan, p. 113.
49Shokusankyoku, Taiwan T ̄ogyo T ̄okei [Taiwanese sugar industry statistics] (Taipei: 1918), pp. 50–53.

According to this official statistical survey, paddies accounted for an average of 71 per cent of arable land
in the procurement districts of other sugar companies in Taichung Province.

50Tsuru, ‘Nirinshan ̄ojiken no haikei no saikent ̄o’, pp. 5–6.
51Ka, Japanese colonialism in Taiwan, p. 117.

https://doi.org/10.1017/S0026749X2300001X Published online by Cambridge University Press

https://doi.org/10.1017/S0026749X2300001X


1878 Shuntaro Tsuru

recently constructed sugar factory near Beidou County.52 Still, the expansionary pol-
icy of the sugar companies supplied farmers in thewestern part of Beidou Countywith
substantial economic opportunity. Previously outside the procurement district sys-
tem due to unsuitable agricultural conditions, it was finally split between Lin Benyuan
Sugar and Meiji Sugar in 1921. Farmers here had an incentive to allot large shares of
their plots to sugarcane as its cultivationwasmuchmore profitable than other dryland
crops. Moreover, following the guidance of the company and collaborating influential
landlords, farmers in the Lin Benyuan Sugar district employed commercial fertiliz-
ers so intensively that the average yield of sugarcane per acre in 1923 was one of the
highest on the island.53

However, when sugar prices fell soon after this, the sugar companies drastically
reduced purchase prices. Lin Benyuan Sugar additionally tried to weed out cultivators
whose quality of sugarcane and production performance were relatively poor. This
pressure was strongly directed at farmers who could not afford to invest in intensive
farming practices and farmers in the western part of Beidou County, where environ-
mental conditions were less favourable. These drastic measures took advantage of the
fact that sugarcane was still the most easily cultivated dryland crop for numerous
farmers in the area. Consequently, many were forced to accept the demands of the
sugar company to whose district they belonged.54

This situation eventually led to a dispute between Lin Benyuan Sugar and the
Sugarcane Farmers Union. The union was organized by farmers in the western part
of the county under the leadership of young Taiwanese elites, all of whom were sons
of landlords in the area. Although Lin Benyuan Sugar had so far worked together with
landlords in its procurement district asmentioned above, these landlords broadly sup-
ported the union, which implies that the relationship between the company and the
landlordswas still in flux. Theunionmade extremedemands on LinBenyuan Sugar and
the government from the beginning of 1925 such as a huge increase in the purchase
price of sugarcane and the abolition of the procurement district system. Negotiations
quickly fell apart. The disagreement ended with a violent clash in October 1925, dur-
ing which farmers attacked sugar company employees and police who attempted to
harvest sugarcane without approval from the union. The clash came to be known as
the Erlin Sugarcane Farmers Incident and is an important event in Taiwanese political
history. As the first violent clash of considerable size initiated by Taiwanese farmers
in the 1920s, it influenced the farmers movement that developed across the island
through the rest of this decade.55 Lin Benyuan Sugar ceased its efforts to eliminate

52Sat ̄o, Taiwant ̄ogy ̄o zenshi, p. 99.
53Tsuru, ‘Nirinshan ̄ojiken no haikei no saikent ̄o’, pp. 9–10. In 1923, while average sugarcane yield in

Taiwan was no more than 60,000 jin per jia, the average of this procurement district was 76,000 jin per jia.
Shokusankyoku T ̄omuka, Taiwan T ̄ogyo T ̄okei [Taiwanese sugar industry statistics], no. 14 (Taipei: 1926),
pp. 32–33. One jin is equivalent to 600 grams.

54Tsuru, ‘Nirinshan ̄ojiken no haikei no saikent ̄o’, p. 11.
55For a general account of the Erlin Sugarcane Farmers Incident, see Hong Changyuan andWei Jinrong,

Zhimindi de nuhou: Erlin zhenong shijian [Roaring in the colony: The Erlin Sugarcane Farmers Incident]
(Changhua: Changhuaxian wenhuaju, 2001). See also Tsuru, ‘Nirinshan ̄ojiken no haikei no saikent ̄o’, p.
15. This incident can also be seen as a part of the anti-colonialist movement demanding Taiwanese self-
governance, as the leaders of the union were members of the Taiwanese Cultural Association, which led
the Petition Movement for the Establishment of a Taiwanese Parliament.
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unproductive sugarcane lands soon after the clash, but the colonial administration
continued to apply police pressure to suppress themovement and any political activity
among the farmers.

In 1927, due to financial difficulties, Lin Benyuan Sugarmerged with Ensuik ̄o Sugar,
one of the largest Japanese sugar companies. Now, the three sugar companies in
Beidou County were all owned by Japanese capital. Although the farmers movement
brought a brief respite from despotic sugar company policy, the domination of sugar
companies in collaboration with landlords continued and dry-field farmers remained
vulnerable.56

The productivity of rice cultivation increased during this period due to the spread
of Penglai rice. Penglai rice was developed in the early 1920s by Iso Eikichi, an agricul-
tural engineer in the research arm of the Office of the Governor-General. As its taste
was closer to that of rice grown in Japan and the central government began encourag-
ing the import of rice from the colonies to achieve self-sufficiency, Penglai rice came
to be cultivated across Taiwan in the mid-1920s for the Japanese market. Penglai rice
was a set of high-yielding varieties that were very responsive to fertilizer. Because its
cultivation was highly profitable, it spread rapidly among Taiwanese farmers with the
increasing use of commercial fertilizer.57 It was an export commodity, since asmuch as
70 per cent was destined for Japan in the latter half of the 1920s and 80 per cent in the
1930s.58 Moreover, rent on paddies did not increase proportionally with income from
rice cultivation but stayed at pre-1920 levels, which made possible a broad diffusion
of the economic surplus created by Penglai rice. Hence, previous studies of Taiwanese
economic history have reasoned that the expansion of rice production contributed
largely to the increase in living standards of Taiwanese farming households beginning
in the latter half of the 1920s.59 The changes brought to agriculture by Penglai rice
created new economic opportunities that directly benefited Taiwanese farmers.

Because sugar companies often set the purchase price of sugarcane in proportion to
potential earnings from rice, the enhanced profitability of rice cultivation significantly
affected sugar company policy. Companies in areas where paddies were common could
now not secure enough sugarcane without increasing purchase prices. This competi-
tive relationship between sugarcane and rice production became more intense as the
rice price continued to increase in the 1930s. The spread of Penglai rice beginning in
the 1920s exposed this weak point of the sugar companies’ price setting mechanism,
which had until then taken advantage of the unchanging, low potential earnings of
rice cultivation.60

In Beidou County, paddies accounted for no more than 40 per cent of arable land
in the 1920s, so only a limited number of farmers could benefit from the newly intro-
duced Penglai rice.61 However, the increased profitability the new varieties lent to rice

56Tsuru, ‘Nirinshan ̄ojiken no haikei no saikent ̄o’, p. 16.
57Kawano Shiget ̄o, Taiwan beikoku keizairon [The economics of rice in Taiwan] (Tokyo: Yūhikaku, 1941),

pp. 77–79; Fujihara, ‘Colonial seeds, imperialist genes’, pp. 152–153.
58Ka, Japanese colonialism in Taiwan, p. 138.
59Ka, Japanese colonialism in Taiwan, pp. 153–154, 178. Kawano, Taiwan beikoku keizairon, p. 79.
60Ka, Japanese colonialism in Taiwan, pp. 117, 178.
61Taichūshū, Sh ̄owaninen Taich ̄ush ̄u T ̄okeisho [Taichung Province Statistics, 1927] (Taichung: 1929),

p. 182.
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cultivation was already so clear that the construction of irrigation facilities quickly
became much more appealing and feasible for dryland farmers. Though many farm-
ers in the county could not immediately begin to grow Penglai rice, the foundation
for the diffusion of pumps and expansion of rice cultivation of the next decade was
already established in the 1920s.

In conjunction with commercial fertilizers and new varieties of crops, improved
agricultural implements from Japan, such as deep ploughs, foot threshers, and pump-
ing equipment, also began to spread across Taiwan in the 1920s. According to trade
statistics, up to the mid-1920s, agricultural implements from Japan had a total import
value of about 200,000–300,000 yen annually. By the end of the decade, this value
consistently exceeded 400,000 yen.62Moreover, as small combustion engine and single-
phase electric motor manufacturing developed in Japan through the 1920s,63 these
items became available in rural Taiwan. In Taichung Province, motors began to be
used for irrigation pumps at the end of the 1920s.64 Most of these imported agri-
cultural implements were distributed through intermediary agents and dealers in
urban areas of Taiwan.65 Additionally, for relatively simple new implements, such as
ploughs, Taiwanese craftsmen provided cheap imitations and altered local devices,
which rapidly replaced the more expensive originals.66 The import and proliferation
of improved implements were significant given that they allowed farmers to adopt
substantially changed approaches to agriculture, for instance larger-scale irrigation
and deep-ploughing, which were often difficult or totally impossible with previously
available tools.

By the early 1930s, imported implements as well as their imitations made their way
to Beidou County despite its location in the periphery of Taichung Province. Records
detailing how farmers in the county accessed these new resources are scarce, but
they seem to have made connections with agents and dealers in urban areas or the

62For import values of agricultural implements, see Okabe Keishi, ‘Senzenki nihonn ̄ogy ̄o kikaik ̄ogy ̄o
to kaigaishij ̄o’ [The significance of overseas markets in the development of prewar Japan’s agricultural
machine industry], Rikky ̄okeizaigaku Kenky ̄u, vol. 59, no. 4, 2006, p. 196. See also Taiwans ̄otokufu zeikan,
Taiwan b ̄oeki nenpy ̄o [Annals of Taiwanese trade], published annually from 1918–1939.

63Shimizu Hiroshi, ‘N ̄okigubumon no shinkyokumen’ [A new phase in the field of agricultural
implements], Nihonn ̄ogy ̄o hattatsushi [The history of Japanese agricultural development], vol. 6, (ed.)
N ̄ogy ̄ohattatsushi Ch ̄osakai (Tokyo: Chū ̄ok ̄oronsha, 1955), pp. 201–202, 227–228. According to an offi-
cial report described in an agricultural magazine in 1936, there were 2,000 electric motors and 1,300
engines used for agriculture in Taiwan, most of which were manufactured in Japan. Tomida Yoshihiro,
‘Taiwan niwa donnna n ̄ogu ga tsukawareteiru!?’ [What kind of agricultural tools are used in Taiwan!?],
Gendain ̄ogy ̄o, vol. 2, no. 8, 1936, p. 48.

64Shokusankyoku, Taiwan n ̄ogy ̄onenp ̄o [Agricultural yearbook of Taiwan] (Taipei: Shokusankyoku, 1929),
pp. 106–107; Taichūshū, Taich ̄ush ̄u y ̄oran [Overview of Taichung Province] (Taichung: Taichūshū, 1932),
p. 93.

65Watanabe Seny ̄o, ‘Taiwann ̄okigu enkakushi: Dakkokuki no maki (1)’ [The history of Taiwanese
agricultural implements: Threshing machines (1)], N ̄okigu, 1 February 1943, p. 40; Watanabe Seny ̄o,
‘Taiwann ̄okigu enkakushi: Suki no Maki (4)’ [The history of Taiwanese agricultural implements: Ploughs
(4)], N ̄okigu, 1 April 1943, p. 36; ‘Hont ̄odemo hukyūsuru hatsud ̄oki to shink ̄osuki: Kikaish ̄o no katsud ̄o mo
sakan’ [Engines and deep ploughs have also begun to proliferate in Taiwan: Machine merchants’ sales are
also booming], Taiwan nichinichi shinp ̄o, 4 August 1929, p. 3.

66Zaimukyoku, Sh ̄owaky ̄unen Taiwan b ̄oeki gairan [Summary of Taiwanese Trade Statistics, 1934] (Taipei:
1937), p. 325.
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metropole. According to a survey by the Taipei Imperial University Department of
Agriculture at the beginning of the 1930s, farmers in counties neighbouring Beidou
typically ‘purchased new types of agricultural implements, such as deep ploughs, from
dealers in Taiwan or the homeland’ or ‘from [shops] in Taichung City or Changhua
through farmers unions in their villages’.67 Farmers inBeidouCountywouldhavemade
purchases through similar channels.

This and the previous section described the agricultural and economic conditions
facing the farmers of Beidou County. Each sugar company managed its own procure-
ment districts and secured requisite amounts of sugarcane by integrating pre-existing,
local power structures. But due to the poor state of the sugar industry in the 1920s,
farmers could not earn the profits they expected by continuing to cultivate sugarcane.
At the same time, Penglai rice and improved agricultural implements began to prolif-
erate across the island. By the 1930s, as the contradictory relationship between sugar
and rice developed, farmers in Beidou County were able to improve their plight by
changing their approach to agriculture.

The pump rush and the transition to rice cultivation

The introduction of motor pumps

This section describes the adoption of motor and wind pumps by farmers in Beidou
County. Due to cost-cutting measures enacted by sugar companies faced with eco-
nomic depression and rising rice prices in the 1930s, many Taiwanese sugarcane
farmers wished to transition to rice cultivation. With encouragement from the Taiwan
Power Company, they adopted pumps to make this shift, a process which continued
even after a prohibition was placed on the construction of irrigation facilities by the
colonial government.

The late 1920s to the early 1930s was a difficult period for the Taiwanese sugar
industry due to the plummeting price of sugar (Figure 2). Sugar companies confronted
this crisis by cutting expenditures on sugarcane as it accounted for 50–70 per cent
of production costs.68 Both Ensuik ̄o Sugar and Meiji Sugar thoroughly implemented
cost-cutting measures in Beidou County, and by 1931 they had already begun lower-
ing purchase prices. Price reductions in 1933 enacted to limit sugar production were
particularly significant as they amounted to a 20–30 per cent drop on prices of the
previous year.69

The sugar companies also lowered costs by further rationalizing sugarcane pro-
duction. They mainly did this by improving the sugar content of sugarcane through
minute scheduling of harvesting and crushing operations. Ensuik ̄o Sugar pushed these

67These quotations are from the reports on Tianzhong Township, Yuanlin County and Lunbei
Township, Huwei County in Okuda Aya, N ̄ogy ̄okeiei ni kansuru ch ̄osa [An investigation of agricultural
management] (1931), which is held in the Main Library of National Taiwan University.

68Ka, Japanese colonialism in Taiwan, p. 122.
69Taiwant ̄ogy ̄o kenkyūkai, T ̄ogy ̄o rinjiz ̄okan shasakush ̄orei g ̄o [Extra issue of the sugar industry jour-

nal for the promotion of sugarcane cultivation] (1930), p. 48; ‘Ensuik ̄oseit ̄o kabushikigaisha’ [Ensuik ̄o
Sugar Company], T ̄ogy ̄o, vol. 18, no. 8, 1931, p. 50. See also Tsuru Shuntaro, ‘Nihont ̄ochiki Taiwan
niokeru tokun ̄oka to dend ̄oponnpukangai: Taichūshūhokutogunwo jireitoshite’ [Progressive farmers and
electric-pump irrigation in Japanese-ruled Taiwan: The case of Beidou County, Taichung Prefecture],
Shirin, vol. 97, no. 3, 2014, pp. 9–10.
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Figure 2. Sugar and rice prices, 1925–1939 (yen per 100 jin).
Note:The Penglai rice price is for unhulled rice in Keelung Harbour and the indigenous rice price is for unhulled rice
in Kaohsiung harbour.The sugar price is for Taiwanese sugar in Tokyo, which includes the sugar excise tax.
Sources: Shokuryōkyoku,Taiwan beikoku y ̄oran [Overview of Taiwanese rice] (Taipei: Shokuryōkyoku, 1942), 84–87;
Yamashita Ky ̄ushirō, Sat ̄o nenkan [Annals of sugar], 1930–1941.

changes on farmers with particular determination. The spread of the refractome-
ter, a device which could easily measure the sugar content of sugarcane still in the
ground,made this scheduling possible. However, postponing the harvest concentrated
the workload and placed a heavy burden on farmers, who were forced to abide by
the new schedules. Material managers, who were usually influential village landlords,
were also put in a difficult position, because as intermediaries of the companies they
had to directly face farmers’ discontent. Sugarcane farmers in the western part of
the county suffered most severely from these policies. As improvements in measur-
ing equipment brought to light the low sugar content of sugarcane they produced,
the sugar companies reduced purchase prices there even further. In Beidou County,
the sugar industry’s economic difficulties during the depression were passed onto
sugarcane farmers, especially those in the western area.70

If prices were cut this way in the 1920s, it would have led to an intense dispute
between the companies and the farmers. But organized opposition to capital and the
colonial government became difficult for farmers beginning around 1930 due to the
advent of a highly repressive and fascist regime across the Japanese empire. The left-
ist Taiwanese nationalist movement led by the Taiwanese Communist Party and the
Taiwanese Peasants Union was forced into collapse around 1930 under tremendous

70For a more detailed analysis of Ensuik ̄o Sugar and Meiji Sugar policy in Beidou County, see Tsuru,
‘Nihont ̄ochiki Taiwan niokeru tokun ̄oka to dend ̄oponnpukangai’, pp. 9–10.
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pressure from the government.71 The channels left open to farmers for making com-
plaints and demands to the government and sugar companies were thus considerably
reduced.

It was precisely in this context that farmers of Beidou County began to install a
variety of pumps to facilitate a transition to rice cultivation. In the early 1930s, Penglai
rice accounted for around 30 per cent of the acreage devoted to rice production in the
county and farmerswere already aware that thesenewvarietieswerehighly profitable.
Moreover, on top of the recovery of rice prices after 1931,72 the diffusion of pumping
equipment and electric motors imported from the metropole made the construction
of paddies more feasible. Although sugar prices also began to recover, there was not a
direct increase in sugarcane purchase prices due to the workings of the procurement
district price-setting mechanism.73

The quasi-official Taiwan Power Company played an active role in popularizing
electric motor pumps among landlords and wealthy farmers in Beidou County. With
the support of the colonial government, the company constructed a large hydroelec-
tric power plant at Sun Moon Lake, which was expected to propel Taiwan’s industrial-
ization. However, the demand for electricity on the islandwas still low, and in the early
1930s, the company urgently needed to find consumers for an excess supply of elec-
tricity.74 The company directed its city branches to find new customers. The branches
mainly promoted electric lights for shops and houses, but they also advertised motor
pumps, specifically centrifugal pumpswith attached electricmotors, whichwereman-
ufactured in Japan.75 As the company had already built a new distribution power line
in Beidou County around 1930 to provide electricity for lights,76 the conditions were
set for the introduction of motor pumps.

Motor pumps were extremely costly to install and operate but were able to irrigate
large areas, while conventional artesian wells required only simple drilling and the
insertion of a bamboo pipe. Artesian wells cost as little as 25 yen to install and could
irrigate around 0.3 jia. The motor pumps promoted by the Taiwan Power Company,
however, not only required the purchase of pumping equipment and an electric motor
but also a brick well measuring 6 metres in diameter and 9 metres in depth to col-
lect groundwater. Total costs for purchase and installation amounted to 2,400–4,300

71On the rise of militarism and suppression of leftists in colonial Taiwan, see Wakabayashi, Taiwan
k ̄onichiund ̄oshi kenky ̄u, pp. 329–330; Kond ̄o Masami, S ̄oryokusen to Taiwan: Nihonshokuminchi h ̄okai no kenky ̄u
[Total war and Taiwan: A study of the collapse of a Japanese colony] (Tokyo: T ̄osuishob ̄o, 1996), pp. 19–20.

72According to a survey by the Bank of Taiwan in 1932, when rice price first began to rise, there was
a ‘speculative motivation among Beidou County farmers, who much preferred rice farming to sugarcane
cultivation because the price of sugarcane was manipulated [by the sugar companies]’. ‘Ikki koakansha
ch ̄osah ̄okoku’ [Report on sugarcane cultivation by the glue method], July 1932, Records of the Bank of
Taiwan, T0868_01_06095_0557, p. 118.

73Ka, Japanese colonialism in Taiwan, p. 113.
74KitabaMichiko, K ̄ohatsu k ̄ogy ̄okoku no keizaihatten to denryokujigy ̄o: Taiwandennryoku no hatten to k ̄ogy ̄oka

[Economic development of less developed countries and the electric power industry: The development
of the Taiwan Power Company and industrialization] (Kyoto: K ̄oy ̄oshob ̄o, 2003), pp. 30–31; Lin Lanfang,
Gongyehua de tuishou: Rizhi shiqi Taiwan de dianli shiye [Propelling industrialization: The electric power
industry in colonial Taiwan] (Taipei: Guoli zhengzhi daxue lishixuexi, 2011), p. 112.

75Tsuru, ‘Nihont ̄ochiki Taiwan niokeru tokun ̄oka to dend ̄oponnpukangai’, p. 18.
76Agari Yasohachi, ‘Nirinhendensho kannaihaidensenro no wanbokush ̄oson higaij ̄oky ̄o’ [Report on the

burned-out bracket in the Erlin Substation distribution line], Taiwan denkiky ̄okai kaih ̄o, no. 3, 1933, p. 61.
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yen depending on the power of the motor. Electricity fees, which were annually no
less than 10 yen for each jia irrigated, made the cost even higher. Though the cost
was immense compared with conventional wells, the area that could be irrigated was
overwhelmingly greater at 30–50 jia.77 Due to the high cost ofmotor pumps, the Taiwan
Power Company originally expected that only organizations of considerable size, such
as sugar companies and semi-official irrigation associations, would install pumps and
in fact encouraged them to do so before mid-1931.78

Despite these expectations, it was two landlords who first contracted to pur-
chase and install electric motor pumps. In mid-1931, Cai You (1890–1966) and Zhang
Qingfeng (1898–1982) both installed pumps in their native Lukoucuo Village, which
was in the middle part of the county where paddies were relatively scarce. This unex-
pected development pointed to wide demand for electricity in agriculture, so the
Taiwan Power Company recorded in some detail these landlords’ adoption of pumps.79

According to these records, Cai You first employed engine pumps but then switched to
electric motors due to frequent trouble with the engines and the high price of oil.80

Cai You and Zhang Qingfeng had previously been appointed material managers by
Ensuik ̄o Sugar and intensively farmedmore than 50 jia of sugarcane on their own lands
and fields they rented from the company. They did not participate in farmers’ actions
against the sugar companies in the 1920s. In early tomid-1932, Cai installed five pumps
and Zhang three, allowing them to transition to rice cultivation.

Responding to this unexpected demand, the Taiwan Power Company soon began to
promote pumps to landlords in the countywhile surveying groundwater resources and
constructing a new electrical substation in Erlin.81 Thereafter, rice prices continued to
increase, further incentivizing other landlords and wealthy farmers in the county to
install pumps. Farmers in neighbouring counties soon followed suit. Many of them
had previously committed to intensive sugarcane farming and were uninvolved in the
farmers movements of the 1920s. Their transition to rice cultivation reflects the seri-
ous difficulties of growing sugarcane and the huge incentive created by the spread of
Penglai rice and rising rice prices during this period.82 Pump marketing and adoption
were so successful that an executive of the Taiwan Power Company lauded them as a

77‘Taichūshū hokutogunka ni okeru chikasuikangai ni tsuite’ [Groundwater irrigation in Beidou County,
Taichung Province], September 1932, RTPC, File 70-32, p. 7.

78‘Tai sh ̄ok ̄oka zadankai sank ̄oshiry ̄o’ [Reference materials for the meeting with the Section of
Commerce and Industry], RTPC, File 85-10, p. 6; Kanyūhan, ‘Gaiky ̄o H ̄okoku’ [Summary report], July 1931,
RTPC, File 85-29-3, p. 5. Both records mention that the main targets of the electric motor pump adver-
tisements were sugar companies, irrigation associations and farmers associations, of which the latter two
were semi-official.

79‘Taichūshū hokutogunka ni okeru chikasuikangai ni tsuite’ [Groundwater irrigation in Beidou County,
Taichung Province], September 1932, RTPC, File 70-32.

80The price of petrol was 0.51 yen per gallon in 1931 but soared to 0.73 yen in 1932. It was not until
about 1935 that the price returned to its lower levels. See Taiwans ̄otokufu zeikan, Taiwan b ̄oeki nenpy ̄o,
published annually from 1918–1939.

81Zhu Jianghuai, Zhu Jianghuai huiyilu [Memoirs of Zhu Jianghuai], vol. 1 (Taipei: Zhu Jianghuai Jijinhui,
2003), p. 77; K ̄otsūkyoku, Sh ̄owa nananendo denki jigy ̄oy ̄oran [A summary of the electric power industry,
1932] (Taipei: Taiwan Denki Ky ̄okai, 1933), p. 44.

82‘Taichūshū hokutogunka niokeru chikasuikangai ni tsuite’, September 1932, RTPC, File 70-32;
‘Chikasuikangai ni taisuru tokufu e tangany ̄oshi’, pp. 7–8. For a detailed analysis ofmotor-pump adopters,
see Tsuru, ‘Nihont ̄ochiki Taiwan niokeru tokun ̄oka to dend ̄oponnpukangai’, pp. 29–32.
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model for the utilization of electricity in Taiwan.83 Since itwas rare for individual farm-
ers to install electricmotor pumps throughout the Japanese empire, pump installation
in Beidou County was reported in daily newspapers across Taiwan.84

Moreover, the Taiwan Power Company attempted to achieve even wider utiliza-
tion of motor pumps by offering a cheaper option that employed older techniques
for well construction. As the cost of the company’s initial offerings was excessively
high, landlords could afford to purchase motor pumps but most farmers could not.
The new option consisted of a smaller motor pump that could be paired with a pipe
for drawing groundwater. These pipes were the same as those used in artesian wells:
they were woven from thin bamboo strips, and the lower sections where groundwa-
ter entered were wrapped with leaves of hemp-palm to prevent sand from clogging
the tiny chinks between the strips. Through this design, installation costs were almost
halved. Though still unaffordable for most farmers individually, it was sometimes fea-
sible for farmers to install this new offering collectively.85 Without farmers’ significant
input into methods of installation, the company would not have offered this cheaper
plan. The following remark by the general manager of the Taiwan Power Company
Taichung Sales Office illuminates farmers’ involvement in methods of installation:

Finding the pumps to have such a high capacity, farmers in the county were
seized with an irresistible impulse and tried to contrive better methods of con-
struction for this and that. Now, they are so convinced of the pumps that they
are in a rush to install them.86

Though the Taiwan Power Company’s encouragement played a significant role in
the proliferation of electric motor pumps, it was through interaction between the
company and farmers that pumps spread rapidly and broadly in Beidou County.

By 1933, there were close to 40 electric motor pumps in the county that could irri-
gate a total of about 1,400 jia.87 The effect of their installation can be seen in the growth
of total paddy area (Figure 3). In the early 1920s, after the Zhuoshui River revetments
were completed, paddy area expanded with the development of reclamation work for
a few years, but there was still only around 13,000 jia in the late 1920s. Paddy area
increased by approximately 1,200 jia in 1932, a 9.5 per cent increase on the total of
the previous year, and continued to increase through the 1930s. By introducing motor
pumps, landlords and wealthy farmers of Beidou County were able to change their
approach to agriculture and make economic gains.

83G ̄ot ̄o K ̄oji, ‘Denryokush ̄oka no Shinh ̄omen’, in Taiwankeizai S ̄osho (3), (ed.) Takemoto Iichir ̄o (Taipei:
Taiwa nichinichi shinp ̄o, 1935), p. 56.

84‘Kaizao dashuijing bujiu shuitian de guangai: Yige ke guangaiwushijia shi daozuojie de dafuyin’
[Digging large wells enhances paddy irrigation: One unit can irrigate 50 jia, good news for rice farmers],
Taiwan shinminbao, 9 April 1932, p. 4. For use ofmotor pumps in themetropole, see Shimizu, ‘N ̄okigubumon
no Shinkyokumen’, pp. 229–230.

85‘Taichūshū hokutogunka niokeru chikasuikangai ni tsuite’, p. 5.
86‘Chikasuikangai ni taisuru tokufu e tangany ̄oshi’, p. 1.
87‘Chikasuikangai ni taisuru tokufu e tangany ̄oshi’, pp. 7–8; ‘Denkijikob ̄oshi ky ̄od ̄okenkyūkai daihakkai

zadankaishiry ̄o’ [Materials for the Eighth Meeting of the Electric Fault Prevention Study Group], May
1938, RTPC, File 71-4.
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Figure 3. Total area of paddies and dry fields in Beidou County, 1925–1941 (in jia).
Source:Taich ̄ush ̄u,Taich ̄ush ̄uT ̄okeisho [Statistics of Taichung Province], 1927–1943.

The continuing proliferation of pumps under their prohibition

The colonial government prohibited further installation of irrigation facilities, includ-
ing a variety of pumps, inmid-1933. Thiswas partly due to sugar companies’ opposition
to the expansion of paddies and rice cultivation in Taiwan,88 but the central gov-
ernment’s policy of maintaining the rice price in the metropole had a more decisive
impact. Under the prolonged depression, as rural relief emerged as a policy agenda in
the metropole during the early 1930s, the central government attempted to reverse a
decrease of the rice price from oversupply by expanding governmental purchases. But,
the resulting increase, or recovery, of the rice price in the metropole caused increased
exports of rice to Japan from the colonies, which further contributed to the popular-
ization of Penglai rice and rising rice prices in Taiwan.89 As farmers began to produce
Penglai rice for export, they purchased indigenous rice for consumption, which caused
the sales rate of indigenous rice to increase in tandem. Increased imports of colonial
rice placed greater financial burden on the Japanese government as it continued to
purchase the excess supply of rice in the metropole.90 Hence, soon after, the Office of
the Governor-General expanded the Regulations on Public Water Use in Taiwan, pro-
hibiting further installation of the irrigation facilities that had allowed the expansion
of rice production.91

88‘Chikasuikangai ni taisuru tokufu e tangany ̄oshi’, p. 6.
89Ka, Japanese colonialism in Taiwan, pp. 134–135; Ōmameuda Minoru, Kindainihon no shokury ̄oseisaku:

Taigaiizon beikokuky ̄oky ̄uk ̄oz ̄o no heny ̄o [Modern Japanese food policy: The structural transformation of
import dependence in the supply of rice] (Kyoto: Minerva Shob ̄o, 1993), pp. 283, 292–293.

90Ka, Japanese colonialism in Taiwan, p. 139.
91These regulations were promulgated as soon as the Japanese military completed its occupation of

Taiwan in 1901 and granted the government control of all water facilities. The regulations did not men-
tion small-scale irrigation facilities such as motor pumps and wind pumps; however, beginning in 1933,
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The broad alliance of power benefiting from increased Taiwanese rice production
made it impossible for the colonial government to establish monopolistic pricing for
rice production as it did for sugar beginning in the 1900s. The alliance was mainly
comprised of the Taiwanese landlords and miller-merchants who controlled rice pro-
duction and circulation within the island and the Japanese business interests that
exported rice to the metropole. The alliance had already formed by the 1930s in a
periodwhen the colonial government hadmade onlyminimal effort to control the rice
industry. By the time the government wished to intervene in the 1930s, the alliance’s
control over rice production was so firm that it would have caused significant conflict.
Also, in the metropole, rice merchants and industrial capitalists supported increased
imports of colonial rice as they could thereby lower labour costs.92 Moreover, the
Japanese government had to face not only colonial Taiwan, but also colonial Korea,
as the amount of rice Korea exported to Japan was nearly twice that of Taiwan.93 Faced
with this broad alliance and concerned for the security of its rule, the colonial gov-
ernment could not directly intervene in Taiwanese rice production through methods
such as production limits or price ceilings. Though the colonial government possessed
overwhelming power and was increasingly repressive beginning in the early 1930s, it
could only indirectlymanage rice production through a prohibition on the installation
of irrigation facilities.

However, even after the prohibition was enacted, the farmers of Beidou County
continued to install pumps and convert land to paddies. Total paddy area continued
to increase until the latter half of the 1930s and the acreage devoted to Penglai rice
increased through 1937 (Figure 4). One reason for this is that rice prices continued to
rise in the 1930s due to the continuing expansion of rice exports to the metropole.
More fundamentally, pump installation was still possible because the governments
of Beidou County and Taichung Province granted tacit permission. Although the rea-
sons for this are unclear due to the lack of records, the broader agricultural policy of
these governments was likely significant. The Taichung Provincial Government began
promoting the expansion of paddy land well before the 1930s to develop agricultural
production.94 In 1934, the provincial government surveyed groundwater and geolog-
ical features in Beidou County for the construction of irrigation facilities at some
undefined point in the future though the prohibition was already in place. Clearly,
the local governments of Taichung Province and Beidou County strongly hoped to
promote rice cultivation despite contrary central government policy.95 Continued pro-
liferation of pumps contrary to the prohibition occurred not only in Beidou County but
across Taiwan.96 According to official records, high-level bureaucrats of the colonial

the government began to prohibit these by broadly reinterpreting the regulations. Yamashita Morifumi,
‘Taichūshū niokerumuninkahishūseiri to suirit ̄oseiky ̄okano zenb ̄o’ [Reduction of unauthorized irrigation
facilities in Taichung Province and an outline of the strengthened regulations on water management],
Suiriky ̄okaih ̄o, vol. 1, no. 2, 1938, p. 9.

92Ka, Japanese colonialism in Taiwan, pp. 166–167, 170.
93Ōmameuda Minoru, Kindainihon no shokury ̄oseisaku, p. 311; Tu, Nihonteikokushugika no Taiwan, p. 114.
94Taichūshū suirika, Taich ̄ush ̄u suirik ̄ogai, p. 3.
95Taichūshū, Sh ̄owaky ̄unen taich ̄ush ̄u kannaigaiky ̄o oyobi jimugaiy ̄o [Summary of general conditions and

work in Taichung Province], 1935, p. 278.
96Naimukyoku dobokuka (ed.), Taiwan suirikankeih ̄orei ruisan [Collection of rules on water management

in Taiwan] (Taipei: Taiwansuiriky ̄okai, 1942), p. 240. Since local governments tacitly allowed farmers to

https://doi.org/10.1017/S0026749X2300001X Published online by Cambridge University Press

https://doi.org/10.1017/S0026749X2300001X


1888 Shuntaro Tsuru

Figure 4. Total area devoted to rice and sugarcane production in Beidou County, 1930–1939 (in jia)
Note:The area shown for rice production is that of the first crop each year.
Source:Taich ̄ush ̄u,Taich ̄ush ̄uT ̄okeisho [Statistics of Taichung Province], 1932–1941.

government repeatedly demanded lower-ranking, local officials to more thoroughly
implement the prohibition, which shows that it was often only loosely enforced by
local governments.97

Local governments were probably reluctant to enforce the prohibition because
rice farmers in general as well as local landlords, miller-merchants, and Japanese
exporters backed the further expansion of rice production. It is possible that the
Taiwan Power Company was able to continue selling pumps and supplying pump own-
ers with electricity under the prohibition for the same reason. In addition, though
it was a quasi-official company and often cooperated with the colonial government,
Taiwan Power enjoyed considerable independence in its management.98 Since finding

install pumps under the prohibition, it is difficult to describe changes in this period quantitatively. The
following remarks byMoriMankichi, a director of the Chianan Irrigation Association, clearly describe the
problems of enforcement:

Actually, some tacitly allow the construction of irrigation facilities as industrial development or even
encourage it. This is why irrigation by wells and motor pumps without permission has become an issue.
This is probably not only the case in Taichung Province but is likely also common in other provinces.
However, I believe that they do not report these situations to the relevant section of the government so
as not to be blamed for not enforcing the prohibition. Anyway, I think tacit permission for irrigation is
given frequently all the time and everywhere.

This passage demonstrates that the colonial government lacked substantial data on the proliferation
of pumps during the ban due to underreporting by local governments. See Mori K ̄ojir ̄o (ed.), Daigokai
zent ̄osuiri jimuky ̄ogikai y ̄oroku [Overview of the Fifth Conference on Island Water Management] (Taipei:
Taiwansuirikyokai, 1936), p. 100.

97Mori K ̄ojir ̄o (ed.), Dairokkai zent ̄osuiri jimuky ̄ogikai y ̄oroku [Overview of the Sixth Conference on Island
Water Management] (Taipei: Taiwansuiriky ̄okai, 1937), pp. 89–90; Naimukyoku dobokuka (ed.), Taiwan
suirikankeih ̄orei ruisan, pp. 240–243.

98Minato Teruhiro, Kindaitaiwan no denryokusangy ̄o: Shokuminchik ̄ogy ̄oka to shihonshij ̄o [The mod-
ern Taiwanese electric power industry: Colonial industrialization and capital markets] (Tokyo:
Ochanomizushob ̄o, 2011), pp. 135–138.
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consumers for electricity supplied by newly constructed power plants continued to
be important for the company, it is not surprising that it did not cooperate with the
prohibition.

Moreover, as the price of oil, high in the first half of the 1930s, returned to its previ-
ous levels by 1935, engine pumps became an appealing option for farmers.99 Compared
with electric motor pumps, which required farmers to enter a contract with Taiwan
Power and often even install power lines and poles themselves, installation of engine
pumps was much simpler.

The following report frommid-1938, when the prohibition was finally tightened,100

provides a good illustration of farmers’ continued eagerness to install pumps and
transition to rice cultivation:

One thing that struck us as peculiar when we went to inspect Beidou County
was the large number of water pumps and wind pumps used for irrigation.
The county reminded me of scenery in the Netherlands. This is a strange phe-
nomenon caused by high rice prices since 1935. Rice farming has become so
popular among farmers in general that no matter whether the land has suffi-
cient water supply, they plant rice even if only on a small corner, as if they think
that rice is the only cropworth planting. Hence, the construction of wind pumps
has ballooned. This situation, of course, has created some trouble due to the dis-
order of water management, and the county has begun to thoroughly regulate
to decrease rice production and achieve diversified agricultural management.
So, more than 90 motors were ordered removed. However, irrigation without
permission of this kind has yet to be eradicated.101

When the prohibition was announced in mid-1933, there were only about 40 elec-
tric motor pumps in the county, and even when engine pumps are included, the
total does not exceed 60. So, it is quite remarkable that more than 90 new motor
pumpswere installed in the five years that followed despite the prohibition. According
to other reports, it was mainly farmers in the western part of the county, where
unfavourable growing conditions led to a particularly low purchase price for sugar-
cane, who installed pumps under the prohibition. One landowner who had farmland
in Erlin Township noted, ‘There are many pumps here. Installing a 10-horsepower
pump costs about 3,500 yen, but farmers have begun using them one after another.’102

Additionally, a newspaper reported that there were dozens of fields in the west-
ern part of the county where farmers pumped up drainage from Meiji Sugar fields
to irrigate paddies without obtaining permission from the Taichung Provincial
Government.103 Although drainage was usually a less reliable source of irrigation

99See Tomida Yoshihiro, ‘Taiwan niwa donnna n ̄ogu ga tsukawareteiru!?’, p. 49.
100Yamashita Morifumi, ‘Taichūshū niokeru muninkahishūseiri to suirit ̄oseiky ̄oka no zenb ̄o’, p. 8.
101‘Kansha no konponseisaku wo shid ̄osha mo ninshikiseyo’ [Politicians also must recognize basic

policy for sugarcane production], Taich ̄ush ̄u Kanshaky ̄osakukai Tokush ̄ugo, no. 48, 18 July 1938, pp. 2–3.
102Xie Hanmu, ‘Hayaue seba z ̄oshū kakujitsu’ [Early planting leads to increased yields], Taich ̄ush ̄u

kanshaky ̄osakukai tokush ̄ug ̄o, no. 21, 5 January 1938, p. 1.
103‘Hokuto tsūshin’ [Report from Beidou], Nītaka shinp ̄o, 6 April 1935, p. 5.
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than groundwater, farmers could avoid the costs of constructing and maintaining
wells.104

Thewidespreaduse ofwindpumps,which the above quotation describes as creating
scenes reminiscent of the Netherlands, is worth exploring in detail. Wind pumps were
designed to utilize monsoon winds, which were strong in the western littoral of the
island and harmful to agriculture. By converting rotary motion made by a propeller
into linearmotion through a crank, these pumps could drawwaterwhenever therewas
wind. Although much smaller than the well-known Dutch windmills, their propellers
were over 4 metres tall, which must have made them quite remarkable in rural areas
during this period (Figure 5).105 According to a report, wind pumpswere used in Beidou
County by 1933 at the latest.106 Each wind pump could irrigate a maximum of 0.3 jia,
but their influence should not be underestimated given their prevalence at the time.
Because wind pumps were much cheaper than motor pumps, they were installed by
tenant farmers as well as owner-cultivators.107

Compared with motor pumps, farmers could be more creatively involved in the
construction and use of wind pumps. Farmers constructed wind pumps independently
with ready-made parts and handicrafts. Iron piston pumps, cranks, and bearings could
be bought from traders in neighbouring cities.108 It is likely that farmers could acquire
these parts due to the expanding imports of agricultural implements and parts asmen-
tioned in the previous section. Wooden propellers and towers were crafted by farmers
themselves. They also constructed wells by digging holes in the soil with iron pipes
and then inserting pipes made of bamboo strips. As wind speeds were variable, careful
managementwas necessary. For instance, if wind speedswere too high, quick rotations
could damage the pumps, requiring farmers to adjust the number and size of blades.109

104‘Mizu ni fujiyūna sunayama iminmura chih ̄o kangaichi no kussaku ni seik ̄o’ [Irrigation pool success-
fully constructed in the immigrant village of Shashan, which previously lacked a stable water supply],
Taiwan nichinichi shinp ̄o, 14 May 1935, p. 5.

105I am indebted to Mr Xie Liu (1925–), a villager of Lushangcuo Village, Shashan Township, for my
understanding of the form and use of wind pumps. The following paragraphs are based on information
gathered through interviews with Mr Xie.

106‘Ten wo aoide amagoi no inori, zenmetsu ninaku Hokutogun’ [Praying for rain while looking up
into the sky, crying for the bad crop in Beidou County], Taiwan xinminbao, 26 May 1933, p. 5. In Japan,
the use of traditional wind pumps made of bamboo, wood, and ceramic declined with the spread of
engines and electricity in the early twentieth century. They began being used again in the latter half of
the 1920s with attached cast-iron piston pumps. See Nakajima Minehiro, ‘Wagakuni niokeru fūshakangai
no chirigakutekikenkyū’ [A geographical study of windmill irrigation in Japan], Chirigakuhy ̄oron, vol. 57,
no. 5, 1984, pp. 307–328; DemizuTsutomu, Suisha no gijutsushi [A history ofwaterwheel technology] (Kyoto:
Shibunkaku, 1987), p. 235. The relationship between the spread of wind pumps in Japan and colonial
Taiwan is unclear. It would be safe to assume that the development of the machinery industry in 1920s
Japan made it much more feasible for farmers throughout the Japanese empire to install wind pumps.

107Interview with Xie Liu, 15 September 2019.
108Initially, farmers probably bought these parts from traders in the cities of Changhua or Taichung.

There were at least two shops where agricultural implements, including pumps and their parts, could be
purchased in the central district of Erlin Township by the mid-1930s. This district was the most com-
mercially developed area in the western part of Beidou County. Komatsu Yutaka, Hokutogai, Nirinsh ̄o,
Keish ̄ush ̄o, Chikut ̄osh ̄o [Beidou Township, Erlin Township, Xizhou Township, and Zhutang Township]
(Taipei: T ̄oky ̄ok ̄oshink ̄otsūsha, 1937).

109Interview with Xie Liu, 20 September 2019.
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Figure 5. This model of a wind pump was created by Zhang Hongwen according to descriptions given to me by
Mr Xie Liu.

The irrigation technologies used by Taiwanese farmers were remarkably diverse in
the 1930s, as the spread of new-style pumps did not replace older technologies such as
chain pumps and artesianwells.110 Aswe can see in the next section, these continued to
be important implements for irrigation into the late colonial period. Sometimes, older
techniques were supplemented with new technologies. According to a report held in
the RTPC, 30 chain pumps powered by electric motors were installed in Beidou County
during this period.111

The continuing expansion of rice production in Beidou County pushed sugar com-
panies to increase sugarcane purchase prices, which caused the acreage devoted to
sugarcane to recover in the mid-1930s.112 As mentioned in the previous section, under

110End ̄o Shinkichi, ‘Hokutosuirikumiai jigy ̄okeikaku to h ̄ofu’ [The project plan and hopes of the Beidou
Irrigation Association], Taich ̄ush ̄u Suiriky ̄okaih ̄o, vol. 1, no. 3, 1938, p. 34. The next section has a detailed
description of the use of chain pumps.

111‘Denkijikob ̄oshi ky ̄od ̄okenkyūkai daihakkai zadankaishiry ̄o’, p. 14.
112After the Japanese government increased tariffs on foreign sugar in 1932 to reduce sugar imports

from Java and increase the price of sugar in Japan, sugar companies in colonial Taiwan attempted to
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the procurement district system, the price of sugarcane was set against the potential
income from other crops. Because farmers could now grow Penglai rice, sugar compa-
nies had to increase purchase prices substantially, including a 16–17 per cent increase
in 1935.113 As the rate of increase of the rice price slowed during this year, the acreage
devoted to sugarcane cultivation in Beidou County came to exceed the acreage before
the depression.114 The expansion of rice production juxtaposed with the recovery of
sugarcane cultivation demonstrates that farmers who had previously grown less com-
mercial crops, such as potatoes and peanuts, began to allocate more acreage to rice
and sugarcane and invest increasingly in commercial farming.

It was not until 1938 that the governments of Beidou County and Taichung Province
thoroughly implemented the prohibition, five years after it was enacted. When the
Japanese government issued the National Mobilization Law in March 1938 in prepa-
ration for total war, the Office of the Governor-General began to plan and control the
development of each industry in Taiwan and intervene directly in the distribution of a
variety of resources including irrigation water. Many irrigation facilities of consider-
able size had been constructed without official permission in Taichung Province, some
with motor pumps, but the colonial government now believed that these facilities put
watermanagement in disarray and intervenedmore directly.115 In Beidou County, such
facilities were forcibly transferred to the semi-official Beidou Irrigation Association to
be removed or used for planned agricultural production.116 Despite persistent central
government demands for a huge decrease in Taiwanese rice production since the first
half of the 1930s, it was only wartimemobilization and the creation of a planned econ-
omy that finally pushed the colonial government to thoroughly intervene in farmers’
use of water.

Due to sugar companies’ cost-cuttingmeasures and an increasing rice price, Beidou
County dryland farmers shifted to rice cultivation by installing pumps. As previous
studies of Taiwanese economic history have shown, Penglai rice required more fertil-
izer than indigenous rice, drawing farmers deeper into commodity relations.117 Their
installation of high-cost irrigation facilitiesmakes this evenmore true. As farmingwas
increasingly directed by commodity relations, farmers were under pressure to employ
new technologies and invest in production to enhance productivity and survive in the

expand sugar-manufacturing and the acreage allocated to sugarcane cultivation. Tu, Nihonteikokushugika
no Taiwan, p. 114.

113‘Meijiseit ̄o kabushikigaisya’ [Meiji Sugar Company], T ̄ogy ̄o, no. 221, 1932, p. 44; ‘Ensuik ̄oseit ̄o
kabushikigaisya’ [Ensuik ̄o Sugar Company], T ̄ogy ̄o, no. 221, 1932, p. 50; ‘Meijiseit ̄o kabushikigaisya’, T ̄ogy ̄o,
no. 233, 1933, p. 44; ‘Ensuik ̄oseit ̄o kabushikigaisya’, T ̄ogy ̄o, no. 233, 1933, p. 52.

114Ensuik ̄o Sugar stopped setting different prices for sugarcane produced in the western part of the
county in 1935. It seems that the continued expansion of rice production in this area compelled the
company to cease its discriminatory approach. Meiji Sugar, however, continued to set lower prices for
sugarcane produced in thewestern part of its procurement district. ‘Ensuik ̄oseit ̄o kabushikigaisya’, T ̄ogy ̄o,
no. 233, 1933, pp. 52–54; ‘Meijiseit ̄o kabushikigaisya’, T ̄ogy ̄o, no. 233, 1933, pp. 42–45.

115Yamashita, ‘Taichūshū niokeru muninkahishūseiri to suirit ̄oseiky ̄oka no zenb ̄o’, pp. 6–7. For a gen-
eral discussion of the planned economy in late colonial Taiwan, see SumiyaMikio, Liu Jinqing, Tu Zhaoyan,
Taiwan no Keizai: Tenkei NIES no Hikaritokage [The Taiwanese economy: Darkness and light in a typical NIES]
(Tokyo: T ̄oky ̄odaigaku Shuppankai), pp. 22–23.

116End ̄o Shinkichi, ‘Hokutosuirikumiai jigy ̄okeikaku to h ̄ofu’, pp. 32–36.
117Kawano, Taiwan beikoku keizairon, pp. 215–216; Fujihara, Ine no dait ̄oaky ̄oeiken: teikokunihon no “midori

no kakumei”, p. 142.
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increasingly competitive market; they had become more vulnerable to failures in cul-
tivation.118 However, for those unable to irrigate and shift to rice production, therewas
nearly no choice but to plant sugarcane, even though purchase prices were set accord-
ing to the wishes of the sugar companies. As it became possible for farmers to switch
to rice, sugar companies were compelled to increase purchase prices to obtain requi-
site amounts of cane. The market for sugarcane was arbitrarily manipulated, so the
adoption of commercial technologies to shift to rice, which was traded in a freer mar-
ket, allowed farmers to maximize their potential livelihoods, even though this move
incorporated them further into deepening commodity relations.

Distribution through selling and sharing

While farmers adopted pumps to achieve economic gain within broader economic and
political conditions, they used them in the context of rural communities. The number
of farmerswho could afford their ownmotor pumpwas limited.Windpumps and other
traditional pumps were much cheaper, but poor farmers often could not even afford
to install these. Faced with these circumstances, pump owners not only irrigated their
land and converted to rice farming individually but distributed pumpcapacity through
sales and sharing. This shows that Taiwanese farmers sought to maintain an informal
yet significant cohesion throughout the process of agricultural commercialization.

From the moment motor pumps were first adopted in Beidou County, it was com-
mon for their owners to sell water to other farmers around their villages. In addition
to irrigating his own lands, Cai You, one of the two landlords of Lukoucuo Village who
led the way in the adoption of electric motor pumps, sold water through a small firm
he established.119 Pump owners in Lukoucuo Village usually irrigated their own lands
first and then sold excess water to other nearby farmers. It was, in fact, essentially
required that pump owners sell a portion of their water. As landowning farmers’ fields
were often separated into several areas scattered in and around their villages, pump
owners usually had to pass water through other farmers’ lands to irrigate each of their
own parcels. By custom, pump owners were required to sell irrigation water to the
owners of the fields through which their water passed.120 In other words, the farm-
ers who offered parts of their land to channel irrigation water gained the right to buy
water from pump owners for their own plots.

The water was sold at a high price by pump owners. According to an interviewwith
an elderly resident of LukoucuoVillage, the price of irrigating 0.1 jia of landwithwater
drawn by motor pump was 90 jin of unhulled rice per season, which converted to cash
would have been 4 yen in 1932. This was quite costly considering that the average yield

118Ka, Japanese colonialism in Taiwan, pp. 71–72.
119See the curriculum vitae of Jiang Kunmu,whoworked at the firm from 1932–1937, in Hokuto suiriku-

miai, Taishokusha rirekisho [Curriculum vitae of retired officials]. This record is located in Taiwan at the
Changhua Office of the Council of Agriculture Irrigation Agency.

120Interview with Luo Qingshui (1926–), 2 February 2018. This custom presumably developed from
older customs regarding the use of water drawn from the Zhuoshui River. Though the southern part of
Lukoucuo Village had no access to canals, which was the reason landlords adopted pumps, a substantial
portion of farmers in northern part of the village did.
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from a plot this size was no more than 500 jin per season.121 As installation and main-
tenance of motor pumps and the associated electric fees were quite expensive, setting
a high price for irrigation water was not without reason. According to the RTPC, it
cost 3–5 yen per 0.1 jia of land for a farmer to purchase an electric motor pump with
a seven-year loan if he irrigated the maximum acreage advertised for the pump. But
owners could often only irrigate half of themaximumacreage for reasons such as envi-
ronmental conditions.122 So, the cost of pumps per unit of land could have been even
more,making it necessary for pumpowners to sell water at a high price. Hence, there is
some substance to irrigation association reports’ occasional criticisms of pumpowners
exploitatively handling water sales.123

Though pump owners set high prices for irrigation water, purchasers could secure
considerable revenueby cultivating Penglai rice. As detailed economic records on colo-
nial period farming households are scarce,124 it is impossible to precisely measure the
impact that high costs of irrigation had on household accounts. The fact that pump
owners had to consider possible income from sugarcane when setting water prices
deserves close attention. Profits from rice farming with pumped irrigation water had
to be larger than profits of sugarcane cultivation on the same plot, otherwise farmers
would not have irrigated and instead grown sugarcane. As discussed in the previous
section, profitability of sugarcane cultivation recovered and acreage devoted to sug-
arcane in Beidou County increased beginning in the mid-1930s. Therefore, we can
assume that purchasers of pump water still earned more from rice cultivation than
they would have from sugarcane cultivation, even though it was also increasingly
lucrative. Moreover, though pump owners had to offer irrigation water to the owners
of fields through which their water passed, they offered no discounts, selling water
at the standard rate of 90 jin of unhulled rice per 0.1 jia.125 That these transactions
occurred clearly indicates that profits from rice exceeded profits from sugarcane even

121Interview with Luo Qingshui, 2 February 2018. According to Luo Qingshui, the price of water did not
change with rice price fluctuations. For average yields, see Shokury ̄okyoku, Taiwan beikoku y ̄oran, pp. 17,
134.

The high price of water drawn bymotor pump is also evident when compared with fees for canal water
offered by the Beidou Irrigation Association. This water was drawn from the Zhuoshui River and cost
about one yen per year for each 0.1 jia irrigated, which converted to unhulled rice would have been no
more than 13 jin. This service, however, was unavailable in many parts of the county. See Naimukyoku
dobokuka, Sh ̄owa j ̄unendo naimukyokushukan dobokujigy ̄o t ̄okeinenp ̄o [Section of the Interior statistical annal
of civil engineering and construction, 1935] (1937), p. 61.

122‘Taichūshūhokutogunka niokeru chikasuikangai ni tsuite’ [Groundwater irrigation in Beidou County,
Taichung Province], September 1932, RTPC, File 70-32, pp. 9–10; ‘Denkijikob ̄oshi ky ̄od ̄okenkyūkai dai-
hakkai zadankaishiry ̄o’, pp. 14–15.

123See reports in Suiriky ̄okaih ̄o, a journal published by the Allied Irrigation Association of Taichung
Province. For example, ‘Suirigy ̄oji: Daiyonkai taichūshū suirijimu kenkyūkai gaiky ̄o’ [Water management
event: Outline of the Fourth Meeting on Water Management Work in Taichung Province], Taich ̄ush ̄u
Suiriky ̄okaih ̄o, vol. 1, no. 3, 1938, p. 88. These criticisms have to be carefully interpreted, as the associ-
ation belonged to the government and was critical of the management of irrigation water by private
landowners from its inception.

124Lack of detailed economic records on farming households in colonial Taiwan and the subse-
quent difficulties for analysis are frequently mentioned by Taiwanese economic historians. See Tu,
Nihonteikokushugika no Taiwan, p. 119; Ka, Japanese colonialism in Taiwan, p. 139.

125Interview with Luo Qingshui (1926–), 2 February 2018.
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when irrigationwaterwas purchased. The contradictory relationship between rice and
sugarcanemattered.While the rising rice price compelled sugar companies to increase
sugarcane purchase prices, the recovering profitability of sugarcane cultivation pre-
vented pump owners from abusing their power and setting extortionate prices for
water.

Pump owners also distributed economic surplus to other farming households
through sharing. If we only look at government and company records, it appears that
water sales were the only method by which the owners distributed pump capacity.
However, interviews with people alive at the time reveal that it was also shared.126

Here, I examine the case of a farming household in Lushangcuo Village, Shashan
Township, located in the western part of Beidou County.127 Most of the male vil-
lage residents, whose common ancestors migrated from Fujian to Taiwan in the
mid-eighteenth century, shared the surname Xie 謝. As was common among Han
Taiwanese, the villagers maintained a custom of exogamy, in which daughters were
married to lineages of other surnames, usually outside Lushangcuo Village. By the
1930s, as 3–4 generations had passed since first settlement, the Xie lineage had divided
into about eight sub-lineages, which were loosely connected by ancestral rituals.128

The head of the household examined here, Xie Jing (1891–1986), was a farmer own-
ing around 1.2 jia of arable land in the village. This Xie family was a little better off
than the average village family but far poorer than the motor pump owners discussed
above. However, Xie Jing was still able to acquire the use of amotor pump, chain pump,
and wind pumps in the 1930s. The following passage is primarily based on a series of
interviews that I conductedwith Xie Jing’s nonagenarian son, Xie Liu (1925–), whowas
engaged in his family’s farming from an early age. Certainly, these interviews do not
provide a complete picture of pump use in Beidou County, but they do provide rich
information concerning sharing among farming households, which is rarely seen in
archival sources.

Xie Jing was first offered co-ownership of an electric motor pump by his wealthy
agnatic relative, Xie Zong (1899–1974). This pump was jointly purchased and operated
by farmers themselves, most of whom belonged to the same Xie sub-lineage. Xie Zong,
amember of this sub-lineage,made the biggest contribution as he had themost area to
be irrigated. Xie Zongwas one of the largest landowners in the village, possessingmore
than 50 jia of land, and had political influence inside and outside the village through a
complicit relationshipwith colonial authorities.129 In fact, he long served as the deputy

126By sharing, I refer to unilateral transactions where the recipient is not required to recompense the
giver, nor does the recipient incur any debt to the giver. Sharing is different from gift giving, through
which the recipient becomes indebted to the giver and some reciprocity is expected.

127The history of agricultural production in Lushangcuo Village exemplifies broader transformations
in the western part of Beidou County. Most of the fields in the village were initially unsuitable for wet-
rice cultivation due to the lack of stable water supply, but from the first half of the 1930s, dry fields began
to be converted into paddies with pumps. The village was located about 3 kilometres west of the central
district of Erlin Township and 3 kilometres east of the coast. It had an area of 8.4 square kilometres and
in 1930 consisted of 389 households and 2,966 people. By population, it was the largest village in Shashan
Township. Taiwan s ̄otokukanb ̄o rinjikokuseich ̄osabu, Sh ̄owagonen kokuseich ̄osakekka ch ̄ukanh ̄o, p. 2.

128Xieshi dazupu bianji weiyuanhui, Xieshi dazupu [Genealogy of the Xie lineage] (Taichung: 1994);
interview with Xie Shuiwu (1938–), 23 February 2018.

129Interview with Xie Naishu (1930–), 7 November 2017. Xie Naishu is the third son of Xie Zong.
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mayor of Shashan Township and a material manager for Ensuik ̄o Sugar.130 Xie Zong
covered the costs of the pump in advance on behalf of the other co-owners including
payments on the loan used to purchase the pump and operating expenses. Poorer co-
owners, including Xie Jing, whowere chronically short of cash and capital, reimbursed
Xie Zong according to the size of their irrigated fields when they had the funds, which
was usually after harvest.131 It would have been more profitable for Xie Zong to inde-
pendently install a motor pump and sell water as he would have earnedmuchmore.132

However, Xie Zong offered co-ownership to poorer relatives of his sub-lineage.133

Other co-owners did not feel indebted to Xie Zong because his offer was presumed
obligatory as a wealthy close relative. Though most of them would have been unable
to own a motor pump without Xie Zong’s help, they did not acknowledge any debt
to Xie Zong and paid him nothing in return. Even in recent interviews, Xie Liu told
me that Xie Zong was obliged to offer this investment opportunity to his close rela-
tives, so there was no need for gratitude.134 Unilateral support often generates a sense
of indebtedness in the recipient, which can be the beginning of a vertical relation-
ship as numerous anthropological studies of gift giving and reciprocity have shown.135

However, as other co-owners assumed such an offer was not unilateral support but the
obligation of this wealthy relative, such feelings were absent. It is unclear whether Xie
Zong really thought it was his duty to offer co-ownership or that poorer co-owners
need not offer him recompense. Still, as Xie Zong did not dare withhold the offer that
the other farmers presumedwashis duty, they did not feel indebted to him. In this case,
the right of co-ownership was unilaterally distributed, but the giver and the recipients
remained on equal footing.

Wooden chain pumps, a type of non-motorized pump operated by one or two peo-
ple, were sometimes transferred in a similar manner. Xie Jing obtained a chain pump
from his older sister, Xie Yin (b. 1888), who had married into the Chen family of Caohu
Village in the same township. The Chens were one of the wealthiest families in the
western part of the county,136 and Chen Jianzi, husband of Xie Yin, was a wealthy

130Hong Baokun, Hokutogun taikan [Overview of Beidou County] (Beidou: Hokutogun taikan kank ̄okai,
1937), p. 130.

131Interview with Xie Liu, 4 May 2019.
132According to interviews with elderly villagers in Lushangcuo, irrigation water was sold at 100 jin of

unhulled rice per 0.1 jia of land, which amounted to as much as 7.6 yen when converted using the price
of rice in 1935. However, it only cost 3 yen annually to irrigate 0.1 jia, including loans for installation
and operating costs, through co-owning a 15-horsepower electric motor. Shokury ̄okyoku, Taiwan beikoku

y ̄oran, pp. 94–95; ‘Taichūshūhokutogunka niokeru chikasuikangai ni tsuite’, September 1932, RTPC, File
70-32, pp. 9–10.

133This does not mean that Xie Zong offered water exclusively to his close relatives and not to other
farmers. As was common among Han Taiwanese, land was inherited equally by all sons, so close agnatic
kin often owned neighbouring fields around Lushangcuo Village. Therefore, sharing co-ownership of a
pump among members of the same sub-lineage would have been much easier than sharing with others.

134Interview with Xie Liu, 9 July 2020.
135For example, Marshall Sahlins states: ‘Falling under “the shadow of indebtedness”, the recipient

is constrained in his relations to the giver of things. The one who has benefited is held in a peaceful,
circumspect and responsive position in relation to his interrelated minimal demands.’ Marshall Sahlins,
Stone Age economics (New York: Aldine, 1972), p. 208.

136Hong Baokun, Hokutogun taikan, p. 140.
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farmer owning more than 10 jia of land.137 Perhaps because the Chen family installed
four electric motor pumps from 1932–1933,138 likely replacing chain pumps, Xie Yin
gave her brother a chain pump in the mid-1930s. This transfer is noteworthy because
Xie Yin could have sold the chain pump as they were expensive compared with other
traditional implements.139 It also could have been used or sold as fuel, given that fuel
was in short supply in littoral areas due to the lack of forest resources.140 Xie Yin
continued to have a close relationship with her brother after she left the Xie lineage
throughhermarriage into theChen family; Xie Jing sometimeswent toXieYin’s village
to help plough the Chens’ fields for pay. But, as they belonged to different households
according to Han custom, Xie Yin was not obligated to give the chain pump to Xie
Jing. Interestingly, Xie Jing did not recompense his sister for the pump, nor did he feel
indebted to her, as he presumed that the chain pump was unused and had no value to
Xie Yin’s family. According to Xie Jing’s son, his father could accept the pump with-
out hesitation and without incurring any debt to his sister’s family.141 Although it is
unclear whether Xie Yin’s family really thought the pump was of no value and could
be taken by Xie Jing without recompense, Xie Jing could accept the pump free of obli-
gation under such a presumption. The chain pump was unilaterally transferred, but
both sides retained a politically equal relationship.

Xie Jing learned to construct wind pumps from a nearby villager also without any
repayment or feeling of indebtedness. Xie Jing made two wind pumps for pumping
groundwater by imitating the design of Xie Fanping, whose fields were nearby. As
Fanping was not only a farmer but also a craftsman adept at carpentry and build-
ing bamboo houses, he was the first to construct wind pumps in the village. Soon,
neighbouring farmers, including Xie Jing, imitated his design, constructing eight wind
pumps, but they were rather crude compared with those built by Fanping. As Xie
Jing’s chain pump only pumped neighbours’ drainage, he built his wind pumps on the
same plot to ensure a stable supply of water for his paddies.142 In this case, Xie Jing
and the other farmers did not recompense Fanping, nor did they feel indebtedness to
him. According to Xie Jing’s son, constructing the wind pump was ‘tshoo khang-khuè’, a
Taiwanese phrase meaning simple, rough handwork. Thus, his father and other farm-
ers could imitate the wind pump without Fanping’s permission, and they were not
required to recompense him for his design.143 Because of this presumption, Xie Jing

137Chen Jianzi had already passed away when Xie Yin gave the chain pump to her brother. Interviews
with Xie Liu, 24 November 2019 and 9 July 2020.

138‘Denkijikob ̄oshi ky ̄od ̄okenkyūkai daihakkai zadankaishiry ̄o’, pp. 14–15.
139Shokusankyoku, Taiwan no n ̄ogu [Agricultural implements in Taiwan] (Taipei: 1921), pp. 43, 143.
140On the lack of forest resources and fuel among farmers in colonial Taiwan, see Tseng Pin-tsang and

Chen Yu-jen, ‘Taijiang diyu shishenghuo de chuantong, bianqian ji qi chuangxin yunyong’ [The tradi-
tion, transformation and innovative application of Taijiang foodways], Guojia gongyuan xuebao, vol. 26,
no. 2, 2016, p. 68; Tsuru Shuntaro, ‘Nihonshokuminchiki Taiwan no kanjinn ̄oka niokeru n ̄o to shoku:
kanshasaibaigijutsu no fukyū to saishūkatud ̄o wo jireini’ [Agriculture and food of Han Taiwanese farm-
ers in colonial Taiwan: Case study of technological extension by Japanese sugar companies and farmers’
harvesting practices], N ̄ogy ̄oshi kenky ̄u, no. 53, 2019, p. 9.

141Interview with Xie Liu, 24 November 2019.
142Interview with Xie Liu, 15 September 2019.
143Interview with Xie Liu, 9 July 2020.
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was free of the obligation to provide something in return, just as when he acquired
the chain pump and co-ownership of the motor pump.

In each of the three cases of sharing discussed above, pump capacitywas distributed
without imposing a feeling of indebtedness on the recipient. A sense of indebtedness,
which gift giving often generates, can create or enhance hierarchical order between
giver and recipient. By denying or obscuring the value of the object transferred, for
instance by regarding sharing as the duty of a wealthy relative or the object shared as
useless to its owner, no sense of indebtedness was imposed upon the recipient in these
unilateral transfers and politically equal relationships were maintained.

In the case of Lushangcuo Village, owners distributed the economic surplus gen-
erated by pumps both through selling and sharing. Though sharing of pump capacity
was common as seen in the above three cases, commercial transactions for water also
took place between farmers. For instance, water drawn by motor pumps was sold for
irrigation in Lushangcuo Village. It is said there were five motor pumps in the vil-
lage in the latter half of the 1930s, and water from at least two of them, each installed
by landowners, was sold. For each planting, irrigation with water drawn by motor
pump is said to have cost 100 jin of unhulled rice per 0.1 jia, almost as high as in the
above-mentioned LukoucuoVillage, and prices remained at this level into the post-war
period.144 I uncovered no sales of motor pump co-ownership in interviews I con-
ducted in LushangcuoVillage, but this practice occurred in the other villages of Beidou
County.145 In CaohuVillage, where the Chen family resided and played a dominant role,
we can assume that the Chens distributed water from their fourmotor pumps through
sale, since the Chenswere known for their eagerness for large-scale, commercial farm-
ing.146 On the other hand, in Lukoucuo Village, where landlords adoptedmotor pumps
and soldwater relatively early, a chain pumpwas transferred even though the recipient
offered no return to the giver.147 According to the data thatwe have, it was common for
pump owners to distribute pump capacity both through selling and sharing in Beidou
County.

Theprevalence of sharingdeserves further exploration as itwas seemingly contrary
to the expansion of commodity relations among farming households in the county.
In this period, there were no community or lineage ties among people in Beidou
County that forced redistribution of wealth.148 There was significant economic dis-
parity between farming households in the county since the Qing era, including among

144InterviewwithXie Liu, 13May2020; interviewwithXieHongwu (1938–), 21August 2017. XieNengxiu
(1916–1965), father of Xie Hongwu, worked for the owner of a pump and oversaw the distribution of water
to other farmers.

145Chen Laoduo, a landlord in Erlin Township, sold his motor pump shares to another landlord in 1938.
See Taiwan Colonial Court Records Archives, Taichung District Court, notarial deeds, File 201, case no.
10003, p. 25. According to a contemporary publication onwatermanagement laws, sales of partial owner-
ship over irrigation facilities were common in colonial Taiwan. See Nitta Sadao, Taiwansuirih ̄orei no Kenky ̄u
[A study of water management laws in Taiwan] (Taipei: Taiwansuirih ̄orei Kenkyūkai, 1937), p. 19.

146The Chens constructed a relatively large-scale crop processing factory in 1934 and Chen Jianshang,
one of the leaders of the Chen family at the time, was the president of the Beidou and Tianzhong Rice
Merchant Association. Hong Baokun, Hokutogun taikan, p. 140.

147Interview with Luo Qingshui, 26 November 2019.
148Economic anthropologists who conducted field research in rural Taiwan after the Second World

War also found that community and kinship ties played a limited role in people’s economic decisions.
See Chen Chungmin, Upper camp: A study of a Chinese mixed-cropping village in Taiwan (Taipei: Institute
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households of the same lineage, and redistribution of wealth was rarely demanded by
villagers in the colonial era. Even during the farmers movements of the 1920s, Beidou
County farmers, who struggled against the despotic policy of sugar companies and the
colonial government, mostly accepted the huge economic gap between households.149

Though therewere certain kinship relationships between the owners and recipients in
the above three cases of sharing, we cannot conclude that these ties were what com-
pelled the owners to share. In fact, interviewees said that the chain pump and wind
pump owners shared not because the recipients were relatives, but due to the shared
items’ lack of value.150 Though the motor pump was co-owned mostly by members
of the same sub-lineage, it was not understood by villagers as demonstrating strong
familial solidarity; rather, the overwhelming wealth of one landlord and the marked
poorness of the other co-owners were more important.151 It is most likely that kinship
ties in the Lushangcuo Village were a kind of social capital which farmers could use to
draw favours from others, including the sharing of pumps and pump capacity, though
they could not be used to directly compel action. Farmers could choose to sell and
sharing was not obligatory as a rule. Commercial transactions, which are profit seek-
ing, were allowed and mutual aid was not compulsory within each village or among
relatives.

To understand the owners’ decisions to share during the expansion of commercial
farming, we need to focus on the fact that owners wished to maintain a casual and
open cohesion between themselves and other independent farming households.152

Even though sharing was not obligatory as a rule, pump owners could not seek to
achieve higher profit without limit as the casual relationships and connections they
developed with other farming households were important. If a wealthy party declined
to share and instead offered sale, thismight imply ignorance or even sever connections
with poorer neighbours or relatives. Hence, if there was some connection between the
two parties or the situation of the recipient was severe, pump owners would have been

of Ethnology, Academia Sinica, 1977), pp. 111–112; Lawrence W. Crismann, ‘Marketing on the Changhua
Plain, Taiwan’, in Economic organization in Chinese society, (ed.)W. E.Willmott (Stanford: StanfordUniversity
Press, 1972), pp. 218–219. Crismann conducted field research in the western part of the Beidou County
from 1967–1968 and stated that ‘the most striking feature of the economy of rural Taiwan is its extreme
commercialization’ (p. 218).

149Tsuru, ‘Nirinshan ̄ojiken no haikei no saikent ̄o’, pp. 14–15.
150Interviews with Xie Liu, 24 November 2019 and 9 July 2020.
151When I askedXie Liuwhatwould have happened if thewealthy relative had not shared co-ownership

of the motor pump and instead sold water to his close relatives, he replied: ‘We were small [farmers]. It
was unbearable.’ Interview with Xie Liu, 7 July 2020.

152For a rich discussion on the cohesion generated through gift giving, see Lewis Hyde, The gift:

Imagination and the erotic life of property (New York: Vintage Books, 1983), pp. 56–57. Recent studies on
the sharing economy in the contemporary service industry have revived Hyde’s theories. See Arun
Sundararajan, The sharing economy: The end of employment and the rise of crowd-based capitalism (Cambridge,
MA: MIT Press, 2016), pp. 35–36, 44–45. On the casual and open cohesion among people in Beidou County
and sharing, see also Tsuru, ‘Nihonshokuminchiki Taiwan no kanjinn ̄oka niokeru n ̄o to shoku’, pp. 5–10.
This article explores the gleaning of potatoes and peanuts from fields after the primary harvest by poor
residents near Lushangcuo Village. This was a form of sharing by the cultivators as they permitted oth-
ers to glean the remaining crops on their land under tacit pressure from the poor. As cultivators did not
insist on their ownership of the leftover crops on their land, many poor people, not just relatives or other
villagers, came during the harvest. Some even knew no one in the village.
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evenmore likely to share than to sell. In fact, the relationships between the givers and
Xie Jing, the recipient in the above three examples, were closer than those between
typical villagers. Moreover, Xie Jing was poor compared with Xie Zong and his sister.
As they desired to maintain connections or were compelled by casual and informal
relationships with other farmers, owners frequently hesitated to rely on commercial
transactions and instead chose to share a part of their pump capacity.

Moreover, the prevalence of selling and sharing illustrates that farmers preferred
working together as mutually independent and politically equal beings while funda-
mentally accepting economic disparity.When owners shared, they only shared limited
pump capacity and never sought to substantially reduce the economic gap between
themselves and the recipients. We cannot romanticize this sharing as the aim of shar-
ing for owners was not so much the redistribution of wealth but the maintenance or
establishment of connections. Nevertheless, as the givers (sellers) did not impose a
feeling of indebtedness on the recipients (purchasers), we can assume that they sought
to remain on equal footing and create horizontal relationships. It is especially worth
noting that owners did not sell pumped irrigation water and pump equipment at dis-
counted prices. As in the example of collective purchase andmanagement of themotor
pump, landlords could have achieved higher profits while still supporting poorer rela-
tives if they instead soldwater at discounted prices. Also, in the case of the chain pump
transfer, Xie Yin could have achieved financial gain and supported her brother by sell-
ing the pump at a discounted price; however, she charged himnothing. Though selling,
sharing, and discounting all imply a distribution of economic surplus, only with sell-
ing and sharing is no sense of indebtedness engendered in the recipient. By avoiding
discounted sales and only selling and sharing, farmers sought to maintain politically
equal relationships.

While concerned with broader economic and political conditions, pump own-
ers employed their pumps according to a casual and informal cohesion with other
farmers in their rural communities. The spread of commercial technologies did not
have a uniformly weakening effect on the connections between Taiwanese farming
households as they came to increasingly depend on commodity relations. While fun-
damentally accepting economic disparity, Taiwanese farmers sought to work together
by distributing commercial opportunity within the expansion of the market economy.

Conclusion

After regulations on Taiwanese rice exports were enacted in 1939, the colonial gov-
ernment began to directly manipulate rice prices. The government simultaneously
rescinded the prohibition on irrigation facility construction as therewas no longer any
need for such indirect control of rice production.153 Moreover, due to prolonged war
with China, the Japanese government attempted to create a planned economy inwhich
each village was required to grow certain crops according to the needs of the Japanese
empire.154 The government controlled the supply of many essential commodities such
as oil and agricultural implements. Thus, it became difficult for Taiwanese farmers to

153Ka, Japanese colonialism in Taiwan, p. 170; Naimukyoku dobokuka (ed.), Taiwan suirikankeih ̄orei ruisan,
p. 134.

154Ka, Japanese colonialism in Taiwan, pp. 175–176.
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profit by adopting new technologies as they did before. On the other hand, the colo-
nial government itself planned many irrigation facilities across the island, including
huge motor pumps for drawing groundwater, to increase rice production as a part of
its provisions policy. But the governmentmade only limited progress due to a wartime
shortage of materials and destruction from bombings by the US Air Force.155

Under the Kuomintang regime that began in 1945, while the sugar industry was
placed under national management, Taiwanese farmers again began using a variety
of pumps to access groundwater for irrigation. As the regime was strongly supported
by the US government, Taiwan acquired drilling rigs that could be used to construct
huge, solid wells through US aid programmes. Concurrently, local installers of small
motor-pumpwells used since the Japanese era increased in number through the 1950s
in response to the increasing demand of farmers. Because most farmers had small
parcels, they usually preferred the smaller pumps.156 Moreover, local farmers contin-
ued to use older technologies such as wind pumps and chain pumps. According to a
survey in the latter half of the 1950s, across the plains of the lower Zhuoshui River,
where Beidou County was located, over 10,000 small motor-pump wells and artesian
wells were being used for irrigation while more than 1,000 of the new, large wells had
been constructed.157 Today, each plot in the area usually has at least one motor pump,
so farmers have a stable water supply, though risks of groundwater exhaustion and
subsidence are growing.

The rural landscape of Taiwan was drastically transformed by the expansion of
irrigation over the last century. This change is sometimes simply attributed to large
government projects such as the Chianan Irrigation Project.158 But, the persistent uti-
lization of small pumps by Taiwanese farmers also played an important and previously
underestimated role.

By dwelling on farmers’ adoption of pumps in late colonial Taiwan, I hope to illumi-
nate three historiographic issues: The first is Taiwanese farmers’ struggle to survive
andprosperwithin the prevailing order through theutilization of commercial technol-
ogy. While this increased Taiwanese farming households’ dependence on commodity
relations, it did not immediately enhance the influence that business interests held
over them. Farmers did not just passively adopt newly introduced technologies but
made use of them intelligently and creatively according to broader economic condi-
tions, especially the changing conditions of sugar and rice production. By highlighting
Taiwanese farmers’ utilization of technology, their agency within the growing market
economy becomes more visible.

155Taiwan yinhang jinrong yanjiushi, Taiwan zhi shuili wenti [Problems of watermanagement in Taiwan]
(Taipei: Taiwan yinhang, 1950), pp. 116–120; HuangQingquan, ‘Lun Taiwan guangai kaifa zhi xin keti’ [New
topics for the development of irrigation in Taiwan], Taiwan shuili, vol. 10, no. 4, 1962, p. 304.

156Liang Yiming, ‘Taiwan dixiashui zhi kaifa yu guanjian’ [The development of groundwater in Taiwan
and my thoughts], Tumu gongcheng, vol. 2, no. 2, 1959, pp. 32–38. Jiang Hong, ‘Taiwandixiashui zhi fenbu
jiqi kaifaliyong’ [The distribution of groundwater in Taiwan and its development and utilization], Taiwan
shuili, vol. 3, no. 1, 1955, pp. 7–8.

157Xue Lutan, ‘Taiwan dixiashui ziyuan zhi kaifa’ [Development of groundwater resources in Taiwan],
Taiwan shuili, vol. 7, no. 1, 1959, p. 14.

158Tu, Nihonteikokushugika no Taiwan, p. 498. For a detailed discussion of the Chianan Irrigation Project,
see Shimizu, Teikokunihon no ‘kaihatsu’ to shokuminchi Taiwan.
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The second historiographic issue highlighted in this article is the social dynamics
surrounding the spread of agricultural technologies. By focusing on the social pro-
cesses incipient to the dispersion of new technologies, we can define more clearly
farmers’ ability to maximize their potential livelihoods. Moreover, while the impact of
new agricultural technologies transferred to colonial Taiwan is undeniable, the signif-
icance of those technologies cannot be understood when focusing solely on processes
of technological innovation and diffusion. With no stable source of irrigation, many
Taiwanese farmers in Beidou County initially had no choice but to accept the demands
of the government-supported sugar oligopoly. As Penglai rice and improved agricul-
tural implements became available in the 1920s, farmers were able to improve their
plight through the shifting relationship between rice and sugar. It was in this economic
and political context that farmers attempted to profit by installing pumps to irrigate
fields and shift to rice cultivation.

The third issue is the cohesion demonstrated by farming households as agricul-
ture became increasingly commercialized. Distribution of pump capacity through both
sales and sharing shows that Taiwanese farmers sought to maintain cohesion through
the late colonial period. We cannot romanticize this cohesion because pump owners
never sought to substantially reduce the economic gap between themselves and recip-
ients; however, themanner in which pumpswere adopted and employed clearly shows
that the spread of commercial technologies did not simply sever social connections.

By distributing commercial opportunities, Taiwanese farmers sought to work
together as mutually independent and politically equal beings within the context of
the expanding market economy. The cohesion of Taiwanese farming households was
directed towards their efforts to live and prosper. One may regard this orientation as
a compromise because it did not aim to reduce economic disparity among farming
households nor transform the colonial regime. This cohesion was in sharp contrast
with Taiwanese national or class solidarity, which laid the foundations for the island-
wide, anti-colonialist movement of the 1920s.159 However, faced with a repressive and
developmental regime, a situation that continued under the Kuomintang to nearly the
end of the 20th century, it was this informal but substantial cohesion that mattered to
farmers’ everyday struggles.
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