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Abstract

Recent discussions on the future of work emphasize the negative effects of labour-replacing technology on
employment and wages. However, original surveys and field research show that Chinese manufacturing
workers currently consider themselves the beneficiaries of technological upgrading. This paper presents
quantitative and qualitative evidence from two original surveys of over 2,400 workers and 600 companies
in the manufacturing sector, interviews with firm managers and workers from 76 companies, and 34 fac-
tory visits in 19 cities in southern China. It finds that insofar as labourers experience automation anxiety,
local workers are more likely than internal migrant workers to worry about technological displacement
and are more pessimistic about their prospects of securing comparable employment after displacement.
Owing to the features and consequences of the household registration system, internal migrants have a
larger set of acceptable exit options that are no worse than their status quo, contributing to their lower
anxiety about automation compared to locals. These findings suggest that automation susceptibility
does not directly translate into automation opposition as previously assumed; institutions can shape
technological receptiveness among people who face similar threats of automation by altering their exit
options.
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Recent research on automation has emphasized the negative implications for wages and employ-
ment in industrialized economies.' There is a growing concern that technology will have an even
greater impact on developing nations, where larger shares of jobs are susceptible to automation.

1 Frey and Osborne 2017; Acemoglu and Restrepo 2020.
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One estimate suggests that it will be technically feasible to automate 77 per cent of jobs in China
in the next few decades.” Furthermore, the Chinese government promotes an initiative to “replace
humans with robots” ( jigi huanren HL#34: N\). Beijing emphasizes the necessity and urgency of
boosting technological adoption in its “Made in China 2025” campaign, which aims to maintain
China’s economic growth by shifting the economy away from low value-added manufacturing
and towards high value-added production. To that end, various levels of Chinese government
have made policy commitments, including subsidies to finance the production and adoption of
robots, to modernize factories and to assist companies move up the global value chain.’

The seemingly dystopian slogan of “replace humans with robots” has been appearing in official
government publications since 2012. The state media also boast about the effectiveness of the
programme, highlighting the sizable labour savings that can be achieved through automation.
Which types of manufacturing workers are more concerned about automation, and why? This
paper presents findings based on semi-structured interviews with firm managers and manufacturing
workers from 76 companies, 34 factory visits and two surveys of over 2,400 workers and 600
companies, covering 19 cities in southern coastal China. Such a combination of open-ended
techniques and survey methods allows hypotheses to be refined and updated in the field and
subsequently tested.* We rely on both qualitative and quantitative data gathered in the field.

Contrary to the more pessimistic assessments of automation, most manufacturing workers in
Guangdong - who are buffered by steady increases in demand and a chronic labour shortage -
appear to be unfazed by technological change at present. During interviews, rather than dwell on
wage or employment concerns, they more frequently emphasized the immediate and observable
effects of technological improvements, such as lowered risks of injury, less monotonous work
and improved product quality. These on-the-ground benefits of technological improvements play
a critical role in shaping workers’ attitudes towards technology, but they are often overlooked in
macroeconomic analyses of automation. Our observations build on and extend earlier findings cov-
ering a different and wider range of firms and localities.’

Paradoxically, insofar as labourers experience anxiety over the prospect of job automation, the
survey finds that compared to migrant workers, local workers, who are better protected by local
labour regulations, are more worried about technological displacement.® Migrants with a non-local
hukou J"' I'l (household registration) working in cities have little or no access to public services pro-
vided by local city governments and are typically less likely to be offered formal labour contracts.”

This important institution alters the cost of the technological displacement felt by local and non-
local workers by affecting their relative ease of securing comparable employment or a satisfactory
exit option following a layoff. The migrants’ undesirable circumstances — precarious positions,
out-of-pocket expenses for essential public services that they are not eligible for, and the sometimes
years of separation from their children - lower their expectations and make their jobs less painful to
lose. As these jobs provide minimal benefit to migrant workers other than remuneration, intervie-
wees expressed little concern about their chances of finding another job that was no worse than the
status quo. Migrants are also generally more geographically mobile; they have already left their
homes to pursue economic opportunities far away. Furthermore, the greater legal protection
afforded to local workers (for example, higher mandated levels of employer contributions to insur-
ance and retirement funds) ironically reduces their competitive edge as they are more expensive to

Frey and Osborne 2017; Citi GPS 2016.
Sharif and Huang 2019a; Huang and Sharif 2017.
Kapiszewski, MacLean and Read 2015.
He and Han 2019; Sharif and Huang 2019a; Lei 2022.
All workers in this study are Chinese. Internal migrant workers are those whose workplace or residence is different from
that to which their hukou is registered. Strict internal migration controls have given rise to a dualistic labour market of
local and non-local/migrant workers.
7 Song 2014.
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hire than non-locals with the same levels of skill. While rural-to-urban migrants are less protected
by labour regulations, many have hometown landholdings as a form of “self-insurance.”® In the
United States and United Kingdom,” Mexico and Thailand,'® scholars have found that property
or land ownership can affect attitudes regarding redistribution and social spending, migration pre-
ferences and voting behaviour. Land assets can offer a stock of wealth and a hedge against negative
labour market risks, such as automation. Migrant workers have a harder time working away from
home as they have limited access to subsidized services and housing, yet they almost always have the
fallback option of returning home. Our survey shows that local workers who have fewer exit options
comparable to the status quo are more worried about the threat of job automation.

This paper may be of interest to scholars of Chinese politics and comparative political econom-
ics. For the former, this work highlights the unintended labour consequences of an unequal welfare
system that discriminates according to the hukou status people are assigned at birth. By allowing
employers to opt for a lower, less generous tier of social insurance for their non-local employees,
local governments inadvertently hurt the competitiveness of the group they seek to protect -
local workers - if employers prefer migrant over local workers with the same level of skills.
It also reveals a possible tension between local governments’ goals of promoting industrial upgrad-
ing via automation on the one hand and appeasing their local working-class constituents on the
other. Unemployed migrant workers without a local hukou can return to their hometowns or
move to a different city for opportunities, but local workers in coastal cities are less inclined to
relocate. If local workers feel they are being negatively affected by automation, the aggressive pushes
by local governments to modernize factories may create a politically tricky situation by irking their
constituents, if not directly propelling them towards labour protests."'

More generally, this paper offers a new perspective on technology attitudes which has implications
that stretch beyond China. Existing research uses individuals” educational attainment and job charac-
teristics as a proxy for their susceptibility to automation.'* While these factors are no doubt relevant to
the analyses of mass attitudes, this paper additionally shows how institutions shape the technological
receptiveness of people who face similar levels of risk regarding job automation. While the hukou sys-
tem was intended to be a means of authoritarian control to restrict movement rather than a labour
scheme,'” the current study may provide insights into how labour market institutions (for example,
unions, employment protection legislation) may more broadly affect automation preferences. For
example, in the United States, technological displacement may be more painful for unionized auto
workers than for non-unionized retail workers, because the former will lose substantial income if
they have to shift to a different industry or employment group (while losses are unlikely to be of
the same magnitude for the latter). A well-compensated union job is harder to replace. Likewise, US
manufacturing workers may be more opposed to automation than Chinese manufacturing workers,
because comparable exit options for the former are few and far between. While education level affects
a worker’s adaptability to technological change, existing levels of labour organization often affect the
value of the job at stake. Antagonism towards technology may be more likely to originate from orga-
nized groups, but automation itself may also shift the balance of capital-labour bargaining."*

This paper joins a growing body of work that examines workers’ attitudes and beliefs regarding
technology. It is important to study workers’ beliefs and attitudes towards workplace technological
adoption, which may or may not differ from those of capital owners and policymakers.
Manufacturing workers are often believed to be among the most negatively impacted. Our finding

8 Zou, Jing, Chen and Chen 2022; Carroll 1997.
9 Ansell 2014.
10 Van Wey 2005.
11 Liu and Zhang 2023.
12 Frey and Osborne 2017; Gallego and Kurer 2022.
13 Chan 1994.
14 Baléazar 2022.
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that Chinese industrial workers largely welcome technological change in some ways challenges a
widely held idea that automation susceptibility directly translates into automation opposition.
International competition aligns workers’ interests with those of their employers, as suggested by
our interviewees. At the same time, budding anxiety might eventually give rise to labour activism,
even in an authoritarian setting, if workers fear obsolescence. By considering the views of those
most negatively impacted, policymakers and employers might be better placed to devise appropriate
responses (for example, training programmes) to address these apprehensions.

Understanding Automation in China

Research on technology’s impact on workers is predominately based on the experience of advanced
economies, with a few exceptions.'” The adoption of labour-replacing technology has been linked to
job polarization, increasing inequality and unemployment.'® More recently, researchers argue that
technology-induced anxiety might have fuelled anti-globalization attitudes'” and the rise of far-right
populism in the developed world.'®

Not all accounts of the effects of technological change on labour are strictly pessimistic.
Technology can displace, reinstate or increase demand for labour. Labour is displaced if capital
performs tasks previously performed by humans;'® labour is reinstated if technology-induced
increases in productivity and output contribute to an increased demand for humans in non-
automated roles or when technology creates new tasks that workers can take on.’ Empirically,
some recent research in Europe finds that the loss of routine jobs is offset by the creation of new
jobs.”! Research based on Japanese industrial data shows that robot adoption increases industry-
level employment.”> Experiences in France and Spain also show that robots are positive for
adopters, as adopting firms experience positive output and employment effects.® In other words,
workers might be better off if their company automates. Conversely, if the rest of the sector is
automating but their firm is not, these workers are more likely to experience negative effects.

The effects of technology on Chinese workers so far look mixed and, occasionally, at odds with
the canonical findings (for example, routine-biased technological change). While technological
improvements have diminished the number of routine jobs elsewhere, Yang Du and Albert Park
find an increase in routine-intensive occupations in China as the growing export-oriented sector
specializes in less abstract and more routine tasks.>* Others show that automation exposure has
negative effects on wages and employment, particularly for state-owned sector, low-skilled, male
and prime-age and older workers.”®> Through participant-observation in nine factories, also in
Dongguan in 2015 and 2016, Naubahar Sharif and Yu Huang show instances of labour deskilling
(typically through moving to a lower-paying department of the same company) and displacement,
but also of upskilling (through additional training) as a result of technological upgrades.*®

15 Gallego and Kurer 2022.

16 Autor, Katz and Kearney 2006; Goos, Manning and Salomons 2014; Frey and Osborne 2017; Acemoglu and Restrepo
2020.

17 Wu 2022.

18 Milner 2021.

19 Routine-biased technological change describes the observation that technology is biased towards replacing workers in
routine tasks (Goos, Manning and Salomons 2014). Advanced robotics and artificial intelligence threaten even workers
who perform non-routine tasks.

20 Autor 2015; Bessen 2015; Acemoglu and Restrepo 2019.

21 Dauth et al. 2021.

22 Adachi, Kawaguchi and Saito 2024; Dekle 2020.

23 Koch, Manuylov and Smolka 2021; Acemoglu, Lelarge and Restrepo 2020.

24 Du and Park 2017.

25 Giuntella and Wang 2019; Li et al. 2020.

26 Sharif and Huang 2019b.
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It is worthwhile to delve further into the changing and growing impact of technology on Chinese
workers as existing theories about automation, which are derived from the Global North, may not
readily apply to China or indeed other middle-income countries that rely heavily on the secondary
sector or are still transitioning to a more service-dominated economy. Unlike much of the indus-
trialized world, China represents a class of middle-income country where manufacturing work is
less romanticized or held as a “good job” but employs a large segment of the population.
This paper invites further investigation of these at-risk workers” attitudes and trajectories.

To understand workers’ experiences with and opinions towards automation, we collected extensive
and original qualitative and quantitative data. We secured access to government officials, firm man-
agers and production line workers in 19 cities at various levels of development across Guangdong
province. This region has traditionally been a site for policy experimentation and economic innov-
ation. In 2014, the Dongguan %< 5% municipal government in Guangdong established a fund to help
companies “replace humans with robots.” In addition, the southern region houses a significant por-
tion of the country’s manufacturing activities and has thus been of great economic import to China.
Guangdong province alone was responsible for 26 per cent of the country’s total value of exports in
2018.” Facing increasingly unfavourable policies (for example, environmental regulations) and
market conditions (for example, soaring wages) for low-end, labour-intensive manufacturing, busi-
nesses in southern China were also among the earliest adopters of technology in the nation, making
the region a particularly instructive case to examine the effects of automation. Millions of internal
migrants have moved to Guangdong in pursuit of economic opportunities, making the province a
particularly suitable field site through which to understand the potential differential impact of tech-
nology on different types of workers.

We sought to uncover a comprehensive picture of the impact of automation on manufacturing
workers using a variety of strategies, including interviews, factory visits and original surveys.
We fielded two original surveys of over 600 companies and covering 2,400 workers. As we had
to rely on local departments of a bureau for survey distribution, some aspects of the sampling pro-
cess were beyond our control. Our sampling method best approximated quota sampling. We first
categorized cities into three tiers by their level of development (with 1 being the highest): (1)
Dongguan #R5¢, Guangzhou | % and Shenzhen J&YIl; (2) Foshan f#iili, Jiangmen VI.[7,
Huizhou H/H, Shantou I3k, Zhanjiang #£VT., Zhaoqing /K, Zhongshan H'1l1 and Zhuhai £
¥##; (3) Chaozhou /1, Heyuan Vi[J, Jieyang [, Meizhou #f/H, Shaoguan #H%, Qingyuan
JHIE, Yunfu = 7¥ and Yangjiang PHYT. Given the differences in the total output value of manufac-
turing industries and the number of large-scale enterprises in each prefecture-level city, we surveyed
no fewer than 50, 30 and 20 firms in each city in tier 1 through to tier 3 respectively. Firms were
then further selected based on certain characteristics, including industry, firm size and ownership
type. The final sample covered eight main sectors: chemical, textile and apparel, electronics,
metal fabrication, machinery, automobiles and other transportation equipment, beverages, and
food processing. The firms were a mix of state-owned, privately held, foreign-owned, and jointly
owned corporations. A representative of a firm was asked to answer the firm survey, while a min-
imum of four production line workers were selected from the sampled firms to complete the worker
survey. About 70 per cent of the respondents had received some secondary (gaozhong 1), voca-
tional (zhongzhuan H1 %) or technical education ( jixiao $%1%). In addition to enriching descriptive
inference, the two surveys also allowed the subsequent testing of hypotheses, which were updated
and refined in the field.*® We provide detailed accounts of the sample in the Appendix.

27 Data retrieved from the National Bureau of Statistics, http:/data.stats.gov.cn/english/easyquery.htm?cn=E0103. Accessed

15 June 2020.
28 Kapiszewski, MacLean and Read 2015.
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Additionally, we conducted semi-structured interviews with firm managers and production line
workers from 76 manufacturing companies. Unlike the survey, where we were seeking a broad
representation of firms, for these interviews we were particularly interested in visiting firms that
had already introduced automation. This move was intentional, as we were most interested in talk-
ing about the trend to workers who had already been exposed to automation. While we were not
able to pick which line worker would sit down with us for an interview, we were free to talk to any-
one on the factory floor more informally. Some researchers have used snowball or chain-referral
sampling techniques to reach out to workers with fruitful results; our sample includes firms that
are outside of electronics manufacturing and Dongguan.”” The list of firms can be found in the
Appendix. During interviews with workers, we probed their personal experiences with workplace
technology and labour market concerns. In interviews with management, we inquired about moti-
vations for and consequences of automation (i.e. profits, recruitment and retention). Over the
course of four months, we also observed production line workers — mostly humans, but sometimes
robots — in 34 production facilities. These visits enabled us to contextualize workers’ responses and
better understand the on-the-ground impact of automation on work.

Owing to China’s political environment, there were significant and increasing constraints on our
sampling and question scope, but these interviews and surveys still represent important data on atti-
tudes regarding technology, especially now that accessing subjects in China has become increasingly
difficult and dangerous.’® Our quota sampling method precludes the possibility of representative-
ness in our surveys. However, surveys involving firms typically yield lower response rates (for
example, the average response rate from organizational representatives was 35.7 per cent).’'
Because of government involvement, we did not face issues with non-response when rolling out
our surveys, or with requests for visits, and we were able to collect a dataset that captures a wide
variety of firms across a number of dimensions. A negative trade-off of this access might involve
concerns over intentional, unethical biases in the data. Directionally speaking, should there be
any attempt to skew the data, the collaborating bureau would have had an incentive to play up
the harm to workers wrought by automation — which is not what we ultimately find.

China has a relatively low stock of industrial robots per worker, ranking the last in robot density
among G20 members (see Figure 1). It has, however, witnessed the largest growth in robot flow
in recent years.”> Using the China Enterprise-Employee Survey (CEES), Hong Cheng and colleagues
arrive at a lower robot density estimate than the International Federation of Robots (IFR) (39 com-
pared to 68 robots per 10,000 workers in 2017).>> Although the numeric estimates differ, both
sources state that the density of robot usage is rapidly increasing but there is still a significant
gap when compared to advanced countries.

The growth in robots in China has occurred against a backdrop of labour shortages and rising
wages.’* Additionally, Chinese industrial policies have also encouraged robot adoption and produc-
tion.”” In 2012 and 2013, the Ministry of Industry and Information Technology (MIIT) and the
Ministry of Science and Technology (MST), both national-level development agencies, published
guiding opinions on promoting automation. In 2014, lower-level governments started to offer finan-
cial assistance to companies to automate, generally in the form of a rebate of 10 to 30 per cent of the

29 Sharif and Huang 2019a; Lei 2022.

30 O’Brien 2018.

31 Baruch and Holtom 2008.

32 International Federation of Robotics 2019.
33 Cheng, Chen and Li 2018.

34 Cheng et al. 2019.

35 Ibid.
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Figure 1. Robot Density per 10,000 Manufacturing Workers among the G20.
Source: Data from International Federation of Robotics 2019.

purchase price of qualifying equipment, depending on the locality. In 2015, Beijing reaffirmed these
provincial- and municipal-level undertakings in its “Made in China 2025” campaign. Motivated to
move China up the innovation value chain, the plan identified key development industries and pro-
mised support for manufacturing innovation centres.*® A local government official we interviewed
quipped that the programme had garnered too much negative attention from the United States and
Europe,” and so officials now avoid using the provoking slogan and prefer to refer to the plan as
“intelligent manufacturing” (zhineng zhizao %% fE#1i&).>® Although Premier Li Keqiang 2= 73 did
not refer to the “Made in China 2025” plan by name in his annual address to the National People’s
Congress in March 2019, the policies remained.”

The extent to which these policies accelerated technological adoption and innovation remains
unclear. On one hand, Cheng and colleagues find that firms controlled by Communist Party mem-
bers are more likely to adopt industrial robots: 15 per cent of the firms using robots in their sample
reported that government industrial policies contributed to their adoption decisions.*” On the other
hand, Sharif and Huang note that government officials in Dongguan considered these subsidies
merely as “icing on the cake.”*' Consistent with their observations, a human resource manager
of a multinational corporation noted that the company “would have automated anyway” and
that the subsidy amounted to “adding flowers to a brocade” (Company 32, Appendix). The
owner of a privately owned machinery company did not apply for the subsidy to avoid “trouble”
and “cumbersome paperwork” (Company 63). The general manager of a robotics company

36 The full text of the announcement is available at http:/www.gov.cn/zhengce/content/2015-05/19/content_9784.htm.
Accessed 15 June 2020.

37 For example, tariff increases specifically targeted at products identified in the Made in China 2025 plan by the United
States.

38 Comment made to author.

39 For an excellent summary of automation and government policies in China see Feng, Xiaojun 2020.

40 Cheng et al. 2019.

41 Sharif and Huang 2019b.
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Figure 2. Industrial Robot Stock in China.
Source: Data from International Federation of Robotics 2019.

complained that state subsidies had hurt innovation and homegrown robotics development, as these
financial incentives made once unaffordable German and Japanese robots attainable for their usual
clientele (Company 3).** More frequently, firm management attributed automation decisions to
market forces — such as increasing output, responding to competition and alleviating labour
shortages - rather than government incentives. Using CEES data and in terms of firm characteris-
tics, adopters of industrial robots tend to be more capital-intensive, export-driven and are more
likely to be foreign-owned or state-owned.* In other words, both market features and access to cap-
ital (via private or state sources) are associated with higher incidence of robot adoption.

Although it is difficult to determine the relative importance of these forces, both state- and
market-based motivations to automate will likely persist in the years to come. Figure 2 shows
that increases in robot stock in China preceded government policies to promote “intelligent manu-
facturing” and have greatly accelerated in pace in recent years. Rapid technological change was and
is economically and socially disruptive. In England in the 1800s, the Luddites launched raids to des-
troy newly invented textile machines; in China at around the same time, craft guilds stopped the
launch of a cotton-mill company in Shanghai, and native workers in Hong Kong, fearing for
their jobs, wrecked sewing machines.** Historically, opposition to labour-saving technology has
been the norm rather than the exception. Does the Chinese government today not fear the labour
market - and possibly political - consequences of automation? How does technology affect Chinese
workers and which types of workers are more concerned about automation?

We conducted a series of interviews to answer our research questions. At the beginning of every
interview session, we introduced ourselves and explained the purpose of our visit, which was to

42 Note that some local governments require subsidies to be used on domestically produced robots. The rule varies across
localities.

43 Feng, Xiaojun 2020; Cheng et al. 2019.

44 Frey 2019.
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“understand the extent of automation at the production site; and how intelligent manufacturing has
affected work, employment, and labour relations.” The majority of workers were cognizant of the
technological improvements at their production sites, if indeed there were any. Many had already
undergone training, had operated, maintained or at least seen these machines. In one case, a
fully automated line was placed directly next to a human line that produced the exact same product
(Company 44, Appendix). In our survey of manufacturing workers, about 36 per cent of the 2,445
respondents noted that their department had introduced industrial robots. In our survey of firms,
43 per cent reported having acquired new technology aimed at automation. The discrepancy
between the two surveys may be attributable to the fact that we asked workers about technological
improvements in their units, while we asked firm representatives if there had been such improve-
ments firm wide. At the time of this research, industrial robots were seldom capable of completing
all production procedures from start to finish; they merely took over certain tasks from humans.
Production at most of these sites was semi-automatic at best.*’

When asked to share their experiences with technology at work, workers predominately focused
on its practical implications on the factory floor rather than on wage or employment concerns.
This response was contrary to our initial expectations, based on extant research in economics.*’
Among workers who reported experiencing automation, 45 per cent noted an improvement in
work environment (whereas 4 per cent noted a deterioration). We observed that some technologies
must operate in a dust-free environment and at a machine-friendly room temperature with proper
ventilation. These upgrades benefited workers who operated or worked alongside these machines -
climate-controlled rooms are especially appreciated during the long hot and humid southern
Chinese summers. In addition, 54 per cent and 63 per cent of workers believed that technology
had made their jobs less dangerous and less labour intensive respectively (whereas 7 per cent
and 5 per cent reported an increase in injury risks and labour intensity respectively). During inter-
views, many workers cited automated guided vehicles (AGVs), including AGV forklifts and AGV
pallet jacks, as greatly reducing fatigue and the risk of injury, as humans were no longer required to
carry heavy articles themselves manually.

Technology has also been shown to shape the content of jobs, reducing the labour input for rou-
tine tasks and increasing the labour input for non-routine cognitive tasks. Owing to the wide variety
of manufacturing tasks of the workers we interviewed, we did not specifically measure changes in
job content; however, 35 per cent of those in production units with industrial robots reported that
their jobs had become more stimulating owing to technological improvements, and 9 per cent
reported that work had become more monotonous. Over half of our worker interviewees found
that technology had made their jobs neither more interesting nor more mundane. A production
line worker in a semiconductor factory (Company 35, Appendix) explained, “I used to have to com-
plete all procedures by hand. I now press the same buttons over and over again according to the
manual, but it is easier.” The ease of operation of these machines varies widely. In some instances,
a few days of training sufficed; in others, training required long trips abroad, sometimes for months.
In addition, workers also reported that technological improvements had increased interactions
between their colleagues as well as enhanced their overall job satisfaction. Figure 3 summarizes
workers’ evaluations of the impact of automation (ranges from 1 to 3). A higher average rating indi-
cates a more positive evaluation.

As mentioned above, during the many interviews we conducted, respondents did not express
concerns about wage cuts or technological unemployment unless directly probed on the issue, a
finding which runs counter to recent macroeconomic research based on advanced economies in

45 Frey and Osborne (2017) describe such automation bottlenecks. Sometimes, companies choose not to automate even
when they have the appropriate technology. This is more likely to be the case if the size of an order (usually of an unstan-
dardized or custom product) is not sufficient to justify the time spent on experimenting and programming.

46 Autor, Katz and Kearney 2006; Goos, Manning and Salomons 2014; Frey and Osborne 2017.

https://doi.org/10.1017/50305741024001577 Published online by Cambridge University Press


https://doi.org/10.1017/S0305741024001577

380 Nicole Wu and Zhongwei Sun

. L]
5 .
.

[= .
2 .
]
£
2
x 2
k<
]
@
=
i}

1

I I I I I ]
Safety Hours Satisfaction Environment Labour Intensity Interaction Stimulation Wages

Figure 3. Self-reported Impact of Automation (mean).

Source: Data from original survey.

Notes: Rated by workers who reported experiencing automation. Mean values above the dotted line indicate positive appraisals overall.
We ran ANOVA tests for each variable by ownership type. The results suggest that there are no significant differences between the group
means.

the West. Our interviews and survey data provide some support, at least in part, to the view that
technology is unlikely to put workers out of work rapidly and en masse in the short term.*’
Our survey asked Chinese workers if they had been laid off or reassigned to another position
because of technological changes in the past two years; only 2 per cent said “yes.” Among those
workers who had witnessed automation in their unit, only 7 per cent reported a decrease in salary
(compared to 28 per cent who saw an increase). We acknowledge that inferences based on surveys
and interviews of incumbent workers could potentially overlook the opinions of those permanently
displaced by technology. We did not collect data from laid-off workers and so do not know how
they would respond to our questions. However, we believe that survivorship bias or selection
bias was unlikely to be significant for the study period. There were two major buffers for wage
and employment shocks in the context of southern China at the time of this research that make
permanent unemployment owing to technological displacement unlikely: an increase in demand
and labour shortages, which were broadly lamented staffing issues along the coast.*®

Among the sampled firms, there was a continued increase in consumer demand. About 86 per
cent of these firms service mainly domestic markets. According to World Bank data, final consump-
tion expenditure in China rose steadily from US$2.9 trillion in 2010 to US$7.3 trillion in 2018.*’
Rather than leading to mass layoffs, automation helped firms to meet this increased demand.
Second, there are chronic labour shortage and retention issues in the region.”® About 93 per cent
of surveyed firms reported experiencing recruitment challenges and nearly 90 per cent reported
labour shortages. Noting the growing difficulties in recruitment, one human resources manager

47 Autor 2015; Bessen 2015.

48 The impact of the pandemic on Chinese manufacturing and automation remains to be seen. We offer a brief, preliminary
note in the concluding section.

49 https:/data.worldbank.org/indicator/NE.CON.TOTL.CD. Accessed on 29 June 2020

50 Meng 2012.
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told a familiar story: “Speaking about City G, there has been a dramatic decline in labour supply,
especially since 2015. The city government hosts a manufacturing job fair after the Chinese New
Year every year in the sports arena. The venue used to be packed, but we had half the turnout
in 2015, and then just another half of that in 2016.” He told us that he had “just returned from
a month-long recruitment trip in the north-east” (Company 51, Appendix).

Recruitment, however, is often only half the battle. A majority of firms struggled to retain work-
ers. The management of a state-owned automotive electronics company lamented that the company
lost 50 to 60 per cent of its production workers every year: “it would be better if we could keep it
under 30 per cent” (Company 33). Currently, the pressing challenge facing Chinese manufacturing
on the southern coast is not joblessness but jobs left unfilled owing to excessive staff turnover.
About 87 per cent of firms in the sample said no workers were laid off through automation.

The absence of massive layoffs does not, however, negate the disappearance of job opportunities in
the future. Surveyed firms estimated that their modal industrial robotic system could theoretically
replace 4.2 workers on average. Instead of laying off workers and risk triggering labour disputes,
our interviewees revealed that some firms preferred to slow down recruitment or not re-hire
after workers resign or complete their contracts. This implies that there may be fewer open positions
across sectors in the future as Chinese firms continue to automate. In addition, recent research
based on Spanish and French data shows that firm-level automation led to negative market-level
employment outcomes; however, decreases in employment occurred not in the automating firm,
but chiefly in competitor firms that did not automate.”® Despite Chinese workers™ positive evalua-
tions of automation, they do not appear to be in denial of the possible effects of automation on
future employment prospects. About 47 per cent of workers in the survey believed that their jobs
could be automated in the next five to ten years.

We took an inductive approach to theorizing. Data from our interviews with manufacturing workers
suggest that workers’ levels of technological anxiety may vary depending on workers’ exit options -
that is, how easy it is to secure a comparable job or standard of living after a layoff. In their study of
immigration attitudes, Sergi Pardos-Prado and Carla Xena argue that instead of focusing on the
“employment threat” (supply of immigrants), it is helpful to consider the availability of jobs.”* In
the case of automation, the threat from an increased adoption of robots may be inconsequential
if workers believe there are adequate and satisfactory exit options. Individuals’ different beliefs
about their exit options may in turn explain variations in automation anxiety even between indivi-
duals who face similar levels of automation threat (i.e. two workers with the same occupation).

When evaluating their menu of exit options, individuals’ current positions often serve as an
anchor point for subsequent evaluations. Finding a substitute for a good job — for example, a stable,
well-compensated, benefits-rich position - tends to be more difficult, making an individual more
attached to their current job and displacement much more painful. In contrast, labour separations
are likely to be less distressing if the spell of unemployment is short. It is generally much less chal-
lenging (and takes less time) to replace a job that provides little — for example, one that lacks a for-
mal contract, pays low wages and provides no or limited benefits. A cashier at a grocery store can
plausibly find another job at a convenience store reasonably quickly.

A 60-year-old institutional arrangement in China provides a unique opportunity to test this the-
ory about exit options. Figure 4 summarizes the logic of the argument. The household registration

51 Koch, Manuylov and Smolka 2021; Acemoglu, Lelarge and Restrepo 2020.
52 Pardos-Prado and Xena 2019.
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(hukou) system shapes individuals’ lifelong economic opportunities — and affects how they may be
treated as workers — from birth. Hukou is passed on from one’s parents. It determines an indivi-
dual’s official permanent residence. Hundreds of millions of Chinese workers have left their home-
towns for cities in pursuit of economic opportunities, but transferring their hukou to a big city is
notoriously difficult. Even though they are Chinese citizens, internal migrants are excluded from
government-provided public services and welfare programmes at their migration destinations and
thus incur higher out-of-pocket expenses and living expenses.” In addition, these internal migrant
workers receive worse treatment in the labour market than their peers with a local hukou. In 2005,
they were 2.6 times more likely than locals to be informally employed.”* Informal employment is
characterized by its temporality, the absence of a formal contract and limited social insurance ben-
efits or labour protections. Moreover, sizable wage differentials exist between locals and migrants.>
Although the 2008 Labour Contract Law sought to broaden protections for migrant workers, there
are still significant gaps in implementation and enforcement, as well as social insurance coverage.>®
In other words, migrant workers with a non-local hukou, on average, receive worse treatment and
have fewer social benefits than their local counterparts, even if they perform the same tasks within
the same company. This is still true today, notwithstanding the shrinking wage gaps between rural
migrant and urban workers in more recent years.”’

The systemic differences in access to public services and welfare have an enormous impact on
workers’ daily lives. These push factors decrease migrants’ attachment to their current jobs and
motivate an increasing number of them to return to their hometowns.”® Most workers without a
local hukou are not permitted to send their children to public schools in the city to which they
have migrated, meaning that they must either pay for private (and often subpar) education or
leave their children behind in their hometowns. According to one worker:

None of our children [without a local hukou] can attend [public schools]. They have to go to
private schools. The quality of education is infinitely worse — it is even worse than public
schools in my hometown, which cost 47 yuan per year. My child goes to the cheapest private
school here and it costs 6,000 yuan per school term ... Workers without special skills typically
make 5,000 to 6,000 yuan per month in this firm and the minimum wage in the city is 2,200
yuan. (Worker in Company 17, Appendix).

Moreover, other costs of living in cities also typically increase at a much faster pace than wages. The
starting monthly salary for another interviewee’s position grew 50 per cent, from 3,000 yuan in 2008
to 4,500 yuan in 2018, but housing costs doubled during the same period (Company 51, Appendix).
To offset these costs, locals can apply for minimum living standard subsidies and subsidized hous-
ing, but non-local workers cannot.”®

53 Song 2014.

54 Gallagher, Lee and Kuruvilla 2011.

55 Lee 2012.

56 Gao, Yang and Li 2017.

57 Ma, Li and Iwasaki 2023.

58 Duan et al. 2020.

59 Feng, Shuaizhang, Hu and Moffat 2017.
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The greater legal protection afforded to local workers ironically makes it more costly for firms to
hire them over non-local workers. For example, in Shenzhen, employers are required to provide
medical insurance for contracted employees. They must purchase Tier 1 insurance for local employ-
ees and contribute 6 per cent of the worker’s salary to the premium. On the other hand, employers
are allowed to purchase Tier 2 or Tier 3 insurance for workers without a local hukou, which only
costs them 0.5 per cent or 0.4 per cent of the worker’s monthly salary, respectively.”” The higher
government-mandated benefits make local workers a greater financial burden to their employers
than migrant workers in the same position.

On average, when compared to local workers, migrant workers have a wider menu of acceptable
exit options. Their disadvantaged position also means that exit options no worse than their current
position are comparatively more abundant. Given the plethora of imminent threats to their employ-
ment and family well-being, many migrant worker interviewees openly stated that technological
displacement was not among their top concerns. What might migrants choose to do if they lost
their job through automation? Interviewees frequently mentioned options outside of manufactur-
ing, such as insurance sales, realty, ride-share driving and food delivery.

Non-local workers are also more likely to be geographically mobile. This is advantageous in the
case of technological displacement. Robot adoption has been taking place at very different speeds
across provinces.’’ At the end of 2017, robot density was more than double in provinces like
Guangdong and Jilin than in Hubei, for example.®” More geographically mobile workers may
still find manufacturing work elsewhere, should they wish to do so, given the uneven distribution
of technology across the country. In addition, many have landholdings in their hometown. Land
ownership can be viewed as a form of “self-insurance.”®” Land assets can offer a stock of wealth
and a hedge against negative labour market risks, including risks from automation.®* The effective-
ness of land as a hedge against hard times depends on the value of the land itself; in general, prop-
erty increases the permanent income of owners and permits them to “smooth” their spending over
labour market or other fluctuations.®” Across a variety of country settings, land or residential wealth
has been shown to reduce the need for support or government welfare, to alter migration prefer-
ences and to increase support for right-wing parties.”® Opportunities elsewhere might reduce
migrants’ overall anxiety about automation in their workplace.

We test this theory using our original worker survey, which was fielded in 19 southern cities.
The sampling procedures are discussed above. Additional information about the sample can be
found in the Appendix. We collected responses from about 2,400 production workers in manufac-
turing. Our sample was 50 per cent male, the average respondent was 34 years of age, had attended
either high school, vocational school or technical school, and had a local hukou. The respondents
worked in a large variety of industries, with electronics and electrical appliances (23 per cent), cloth-
ing and textile (15 per cent), and machinery and equipment (8 per cent) best represented in the
sample.

To test our theory (Figure 4), we conducted a mediation analysis (reported here) and OLS with
robust standard errors adjusting for firm clustering (reported in the Appendix). The dependent

60 The full text of the Shenzhen Social Medical Insurance Law is available at http://sso.sz.gov.cn/pub/sbjmeta/zxbs/zdyw/
cbyw/zcwj/201408/t20140830_2553100.htm. Accessed 15 June 2020.

61 Cheng et al. 2019.

62 Feng, Xiaojun 2020.

63 Zou, Jing, Chen and Chen 2022; Carroll 1997.

64 Ansell 2014.

65 Friedman 1957.

66 Ansell 2014; Van Wey 2005.
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variable is the level of automation anxiety felt by workers. The survey asked respondents, “If your
firm adopts industrial robots or automates production, how worried are you about losing your job?”
Answers ranged from “not at all worried” to “very worried.” The independent variable (dummy) is
an individuals’ hukou status — local or non-local. The mediator is a proxy of exit options. We con-
ceptualize it as the ease of finding a comparable job. We asked respondents how easy or difficult it
would be for them to find a job of similar compensation if they were to lose their job. Figure 4 can
be operationalized as:

ExitOption = B, + a(NonLocal) + e
AutoAnxiety = 3, + ¢ (NonLocal) + b(ExitOption) + e,
AutoAnxiety = 5 + c(NonLocal) + e;

Additionally, we include a host of individual-level demographic and attitudinal covariates that
may influence technological anxiety. We control for age, gender and the number of years an indi-
vidual had served in their current firm (as a proxy of job stability). We also control for education,
which may be correlated with individuals’ ability to adapt to and benefit from workplace technol-
ogy®” and how susceptible they are to automation.”® The model also includes a firm-reported vari-
able of whether the company had begun preparing workers for automation; preparation should be
correlated with exposure to automation. In addition, the model accounts for any existing plans to
leave the firm. Finally, we control for firm ownership (privately-owned, foreign-owned,
state-owned), firm size (as measured by employment size), firm-level profit margin and industry
type (for example, clothing and textiles, food and beverage). We include k-1 levels of the original
variable for firm ownership and industry type.

Results from the mediation analysis can be found in Table 1 below. We present bootstrapped stand-
ard errors and confidence intervals to avoid the assumption of the normality of a*b.% Overall, we
find that residents with a non-local hukou believe it is easier for them to find a comparable job and
are in turn less likely to be worried about technological displacement. The point estimate for path A
linking the independent variable to the mediator is positive and the confidence interval does not
contain zero. The point estimate for path B linking the mediator to the dependent variable is nega-
tive and the CI does not overlap with zero. A hukow’s statistically significant effects on exit options
and technological anxiety are consistent with the predictions of the theory. The effect is substan-
tively modest, but a hukow’s role is comparable to a common explanation of automation suscepti-
bility: education. The additional achievement of an educational milestone increases the perceived
availability of exit options and reduces individuals’ technological anxiety by roughly the same
magnitude as having a non-local hukou. An additional question concerns the degree to which
the effect of a local/non-local hukou on automation anxiety is mediated by the perceived availabil-
ity of exit options. Using the method proposed by Xinshu Zhao and colleagues to test mediation,
there is partial mediation.”® According to this model, about 30 per cent of the effect of a non-local
hukou is mediated by beliefs about exit options. The institutional arrangement has a moderate
influence on automation anxiety by influencing how well respondents believe they will fare if
they lose their jobs, even controlling for standard explanations like education, age and gender.
Some of the individual-level covariates also help to explain automation anxiety. The longer
workers serve in a company, the less they are worried about being displaced by robots as seniority

67 Gallego, Kurer and Scholl 2022.

68 Frey and Osborne 2017.

69 Results are not meaningfully different from those derived from the Sobel or delta method.
70 Zhao, Lynch Jr and Chen 2010.
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Table 1. Mediation Analysis (with percentile bootstrap Cl; 10,000 resamples)

Estimate Std Err z-value P (> |z))
Automation anxiety ~ non-local (c) -0.085 0.033 -2.539 0.011
Exit option ~ non-local (a) 0.080 0.037 2.169 0.030
Education 0.086 0.019 4.508 0.000
Gender (Male=1) -0.000 0.035 -0.007 0.994
Age -0.001 0.003 -0.454 0.650
Years in firm -0.007 0.004 -1.815 0.069
Firm-level automation training 0.004 0.017 0.233 0.816
Leave 0.005 0.046 0.106 0.916
Owner2: Private 0.254 0.090 2.816 0.005
Owner3: Foreign 0.297 0.092 3.240 0.001
Firm size 0.000 0.000 0.012 0.991
Profit 0.001 0.014 0.074 0.941
Industryl: Electronics -0.034 0.059 -0.572 0.567
Industry2: Machinery -0.079 0.077 -1.021 0.307
Industry3: Plastics -0.058 0.090 -0.646 0.519
Industry5: Metalworking -0.082 0.103 -0.799 0.424
Industry6: Furniture 0.118 0.077 1.542 0.123
Industry7: Automobile -0.342 0.103 -3.333 0.001
Industry8: Food -0.044 0.080 -0.545 0.586
Industry9: Others -0.115 0.057 -2.032 0.042
Automation anxiety ~ exit option (b) -0.425 0.026 -16.421 0.000
Education -0.104 0.018 -5.836 0.000
Gender 0.002 0.033 0.064 0.949
Age -0.003 0.003 -1.083 0.279
Years in firm -0.015 0.004 -3.821 0.000
Firm-level automation training 0.002 0.016 0.094 0.925
Leave 0.128 0.043 2.967 0.003
Owner2: Private 0.063 0.093 0.682 0.495
Owner3: Foreign 0.085 0.096 0.890 0.374
Firm size 0.000 0.000 0.601 0.548
Profit -0.009 0.013 -0.675 0.500
Industryl: Electronics 0.090 0.053 1.717 0.086
Industry2: Machinery 0.021 0.064 0.331 0.740
Industry3: Plastics 0.051 0.080 0.637 0.524
Industry5: Metalworking -0.014 0.079 -0.175 0.861
Industry6: Furniture 0.002 0.071 0.021 0.983
Industry7: Automobile 0.047 0.082 0.570 0.569

(Continued)
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Table 1. (Continued.)

Estimate Std Err z-value P (> |7)
Industry8: Food -0.138 0.077 -1.804 0.071
Industry9: Others 0.055 0.052 1.057 0.291
Defined Parameters:
Indirect -0.034 0.016 -2.132 0.033
Direct -0.085 0.033 -2.539 0.011
Total -0.119 0.037 -3.219 0.001

affords them a feeling of security, but this effect is not mediated by beliefs about exit options.
Longer-serving employees believe they have fewer options beyond their current position, but they
are less concerned about being a victim of technological displacement. However, age and gender
have no impact on technological anxiety. We included firms’ self-reported training of workers
for automation in the model. This variable might affect automation anxiety in both directions:
firms that prepare workers for automation might decrease their automation anxiety as workers
who receive training are typically trained to be complementary to machines; however, the availabil-
ity of training opportunities might mean a higher prevalence of machines in the workplace, increas-
ing workers’ anxiety. In our model, possibly owing to these opposing effects, automation training at
the firm level is not predictive of attitudes regarding automation. We ran a different model includ-
ing self-assessed risk of job automation (in Appendix).

Unsurprisingly, self-assessed risk of job automation in the next five to ten years is positively asso-
ciated with technological anxiety overall. That said, those who feel optimistic about their prospects
in the face of automation do not feel similarly optimistic about their exit options.

Firm- and industry-level indicators, on the other hand, are less reliable predictors than
individual-level predictors of automation anxiety. Firm size (as measured by employment) and
profit margin do not have a statistically significant effect on the dependent variable. In addition,
workers in privately owned and foreign-owned companies are no more or less worried about
being replaced by robots than workers in state-owned enterprises (SOEs), the baseline category,
even though SOEs are less likely to automate.”' Interestingly, workers in private and foreign
firms believe they have more exit options than those in SOEs. Different industry types, compared
to the clothing and textiles industry baseline, appear to have no effect on anxiety. This is in line with
expectations of scholarship which argues for a task-based approach rather than an industry-based
approach to understand automation susceptibility.”” Industry type does not predict automation
anxiety.

On the whole, these results are consistent with the proposed theory and support the findings
derived from the semi-structured interviews conducted in the field. Paradoxically, insofar as
Chinese manufacturing workers experience anxiety over prospective job automation, local workers
are more worried than migrant workers with non-local hukou about technological displacement.

This paper presents qualitative and quantitative accounts of Chinese manufacturing workers’ recep-
tion of workplace automation based on semi-structured interviews, factory visits and two original
surveys conducted in 19 cities. Contrary to the scholarship’s more pessimistic accounts of

71 Cheng et al. 2019.
72 Acemoglu and Autor 2011; Frey and Osborne 2017.
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automation, most manufacturing workers in southern China - buffered by steady increases in
demand and chronic labour shortages — appear to be unconcerned about the impact of automation
on employment and wages at present. Rather than focus on economic or material concerns, our
worker interviewees emphasized the immediate and observable effects of technological improve-
ments, such as the reduced risk of injury, less monotonous work, lower labour intensity, increased
competitiveness and an improved working environment. This is in line with earlier work studying
Chinese manufacturing and in contrast to some of the more doomsday portrayals of job automa-
tion. The on-the-ground benefits of technological improvements play an important role in influen-
cing blue-collar workers’ attitudes towards technology, but they are often overlooked in
macroeconomic analyses and popular discourses regarding workplace automation. Workers’ posi-
tive attitudes towards technology can help us to make sense of the state’s push to automate, and
even to some extent vindicate the bold slogan of “replace humans with robots.” At least during
our fieldwork, which was conducted just before the COVID-19 pandemic, workers’ perceived ben-
efits from technology seemed to outweigh their concerns over potential job losses.

On the other hand, our findings also point to the fact that manufacturing workers recognize the
possible effects of automation on employment in the future. The habituation of the day-to-day ben-
efits of technological adoption and an unexpected decline in the allure of maintaining industrial
export dominance could push labour market concerns to the forefront. A sizable proportion —
about half - of the surveyed workers believed that their jobs could be automated within the decade.
Since the conclusion of our study, the arrival of COVID-19 introduced added economic uncertainty.
During the first two months of 2020, investment and consumption fell by over 20 per cent
year-on-year and the national unemployment rate rose.”” Zooming in on manufacturing, stringent
“zero-COVID” policies in 2020 and 2021 restricting labour mobility exacerbated labour shortages in
costal manufacturing enterprises. Enterprises clustered in Wuhan, Guangdong, Zhejiang and
Jiangsu had to delay or suspend production due to a lack of manpower.”* Pre-pandemic staffing
and retention issues largely remain even today.”” On the policy front, the Guangdong provincial
government continues to attach great importance to automation and the digital transformation
of manufacturing, viewing it as the most important means to enhance the international competitive-
ness of the industry. The 14th Guangdong Five-Year Plan in 2020 listed the intelligent robot indus-
try cluster as one of the ten strategic emerging industry clusters. In November 2023, the People’s
Government of Guangdong Province issued a notice, “Several measures to accelerate technological
transformation of industrial enterprises under the new situation in Guangdong province,” announ-
cing that no less than 100 billion yuan will be directed at the technological transformation of indus-
trial enterprises from 2023 to 2027. Robot density will most likely increase. Even though the study
was conducted before the pandemic, the trends highlighted in this paper appear unaltered.

If the pace of automation quickens, increasing numbers of workers may begin to feel anxious
about technological displacement. Insofar as labourers experience automation anxiety, pre-
pandemic survey results, controlling for a host of individual- and firm-level covariates, find that
local workers are more worried than non-local workers about technological displacement. Results
point to a mediation effect stemming from beliefs about one’s exit options: even a sharp increase
in robot adoption can be inconsequential if there are adequate alternatives and exit options in
the labour market. This paper uses China’s hukou system to test this theory about exit options.
The hukou system determines an individual’s official and only formal permanent residence at
birth. Because it is difficult to transfer hukou even as people move around in search of economic

73 Zou, Peng, Huo and Li 2020.

74 Cai and Luo 2020.

75 One of the authors returned to the field in 2023. We surveyed 2,053 companies in Guangdong, with the manufacturing
sector accounting for 51.93 per cent of the sample, and 71.6 per cent of manufacturing enterprises reported varying
degrees of labour shortages.
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opportunities, the system continues to shape individuals’ opportunities, trajectories and treatment
in the labour market. The undesirability of migrants’ circumstances — out-of-pocket expenses for
essential public services that they do not qualify for and sometimes years of separation from
their children - makes their status quo less than ideal and thus jobs less painful to lose. Migrant
workers face a plethora of imminent threats to their employment and family well-being, pushing
technological displacement down their list of concerns. Their geographical mobility, openness to
non-manufacturing jobs and hometown landholdings might also help to explain their lower levels
of anxiety as they have a wider set of acceptable exit options. Conversely, the greater legal protec-
tions and costs associated with hiring local workers — stemming from more stringent labour legis-
lation that is intended to help those workers — can potentially accelerate their job losses, relative to
non-local workers. Once work becomes automatable, the history of industrial capitalism indicates
that relative labour costs can play a significant role in affecting decisions to automate.”®

For researchers interested in Chinese politics, this work highlights the unintended labour con-
sequences of an unequal welfare system that discriminates based on a status assigned to people
at birth. By allowing systemic inequalities to persist (for example, permitting employers to opt
for a less expensive tier of social insurance for their non-local employees), local governments
inadvertently hurt the competitiveness of the group (i.e. the more expensive locals) they seek to
protect. In addition, this project also reveals a possible tension between local governments’ goal
of facilitating industrial upgrading through incentivizing automation on the one hand and placating
their local working-class constituents on the other. If local workers continue to feel more negatively
affected by automation, local governments’ aggressive push to modernize factories and promote
“smart manufacturing” may create dissatisfaction among a group of constituents that is no stranger
to contentious collective action.

Additionally, this paper offers an institutional explanation of automation anxiety that may have
implications beyond China. While existing explanations of education and job characteristics are no
doubt relevant to the analyses of technology attitudes, this paper shows how institutions can lead to
different levels of technological receptiveness for people who face similar threats of job automation
by altering the set of acceptable exit options (compared to the status quo). Although the hukou sys-
tem was not intended to be a “labour market institution,” the study invites new questions about
these institutions (for example, unions, employment protection legislation) more broadly.
In other countries, existing structures of labour organization often affect the value of the job at
stake, especially for workers with lower educational attainment but well-remunerated jobs.
If good exit options are far and few between, antagonism towards technology is more likely to ori-
ginate from these organized groups, although it is not yet clear how automation may fundamentally
shift the balance of capital-labour bargaining. Institutions of work affect what is at stake and the
availability of exit options comparable to the worker’s status quo. Future research would do well
to consider how mechanisms creating stratification in other labour markets (for example, core
and non-core employees in Japan, union and non-union workers in the United States) affect tech-
nology attitudes. If technological improvements are considered necessary to enhance economic
growth and a nation’s competitiveness, it is critical to understand the origins of technological anx-
iety and devise appropriate remedies to address these apprehensions.
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