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Executive summary

Robot taxes embody the more futuristic challenges of managing automation and legacy
workers. As machines and arti cial intelligence take on more roles that used to be performed
by humans, policymakers and technologists are assessing the costs this transition imposes
and what parts of society will pay them. A robot tax on companies that replace employees
with automated systems is easy to dismiss in its most simplistic forms but should be
considered in the context of managing the next industrial revolution.

A robot tax is a political construction, a way to shape democratic debate around
technological shifts and societal needs. It is a construct of the public debate, and as such can
contribute to broader discussions about how to make sure pro table companies pay their
way in the economy. e political capital of ‘replacement robot’ imagery may be useful in
designing a tax framework for legacy rms making the most of new economic opportunities.

It is best to consider a ‘robot tax’ as a rallying concept for targeted levies.  ese policies
should target nance and other data-driven sectors as well as traditional manufacturing and
mining automation. Policymakers should consider overall employment, speci c job losses




e concept of
increasing taxes
on capitaltoo set
falling tax revenues
from labour is worth
revisiting

Welcome to the future

e 1982 movie Blade Runner, set in 2019, asked if robots have true emotions. By the actual
year 2019, a more relevant question was should they be taxed. e vast technological advanc-
es of the late twentieth and early twenty- rst centuries had given way to an economy that was
more automated than ever, leading top industrialists and policymakers to wonder not wheth-
er robots could feel, but whether they should help with government funding.

Microsoft founder turned philanthropist Bill Gates raised the issue in 2017, kicking o
serious discussions in areas where the idea had previously lain dormant. e concept had
instant appeal for Silicon Valley progressives, who sought technological revolution and also
backed a universal basic income. e plan went something like this: 1) build robots to replace
workers, 2) have the government pay former workers enough to live on, 3) tax robots to pay
for the bene ts, 4) societal pro t.

If only the robots were Blade Runner-style humanoids, it might have been doable. But
in practice, the idea is much more complicated. Human workers are not being replaced by
lookalike machines. In some cases, robotic manufacturing has led to human layo s, butin
others the transition has created more jobs to build and program the advanced technologies.
Itis not a one in, one out exchange of headcount.

Nonetheless, the broader concept of increasing taxes on capital to o set falling revenues
from labour is worth revisiting. Speci c taxes on capital improvements that make it possible
to cut workers are one way to preserve revenue from companies that are increasing their
pro tswhile paying fewer employer-related taxes. Tax policy is social policy. Just as tax pol-
icymakers have redoubled e orts to prevent pro t shifting to low-tax jurisdictions, itis also
worth considering how big rms take advantage of the di erence between how workers and
capital improvements are levied.

In this context, ‘robot’ needs to be de ned carefully. Plenty of labour-saving machinery
has made its way into our daily lives without triggering mass unemployment. Even when
machines have arguably made human labour redundant, it does not automatically make
sense to dub that technology job-stealing when the labour it replaced was often underpaid
and exploited. For example, a robotic-arm drink vending machine is probably not the kind of
robot that should be taxed on the basis that it generates massive shifts in the workforce, even
if it did put a drink-seller out of a job. Nor should households pay a ‘layo tax’ for buying a
washing machine instead of hiring — or exploiting — servants to do laundry in a washtub, as
they would have in prior generations. Rather, policymakers will want to look at types of auto-
mation that take over manufacturing jobs and at arti cial intelligence (Al) applications that
cut back on human review of complex information.

Given that automation and Al improvements often increase overall employment over
time, policymakers should not try to discourage such shifts. e goal is to identify sectors
where a shift to automation changes the composition of the workforce, not to ban various
machines in order to reinforce exploitive labour practices. Any new tax needs to be scaled so
that pro table companies will pay it, rather than see it as an incentive to reduce technological
improvements to avoid the levies.

e International Federation of Robotics de nes industrial robots as “automatically con-
trolled, reprogrammable multipurpose manipulators that are programmable in order to move
in three or more axes,” and research on industrial automation has focused on these types of
machines and the industries in which they are used. For the purposes of displacement taxa-
tion, however, it may be useful to think more widely. Particularly with the rise of Al, workers
may be pushed aside as much because a computer program is taking over their assignments
as substituting for them on the factory oor. Financial services and other data-driven sectors
may be as much in the crosshairs as car making.

1 See https://ifr.org/industrial-robots for current de nitions and speci cations.
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Rearrangement,
rather than
replacement, of
workers is likely to
continue; tax plans
need to be made
accordingly

In deciding what is a ‘robot; compared to assistive technology or another kind of capi-
tal improvement, it is probably worth a measure of anthropomorphism. Early iterations of
robotics policy focused on humanoid machines performing recognisable mechanical tasks.
Modern forms of robotics will likely include computer brains that perform familiar group-
ings of analytical and communicative tasks. Using this framing, a searchable database would
not be a robot; but a neural network that used multiple data sets and screening questions
to screen a mortgage application might well be. Virtual help desks, virtual loan o cers and
virtual insurance claims adjusters could thus talongside the more tangible familiarity of a
mechanical autoworker, even if these humanoid systems only exist in the digital cloud.

Virtual personal assistants, self-driving cars and medical care are some examples of the
sectors in which Al is a reality, and in which automated help is taking on roles that were
played by humans in decades past.  ese changes can make our lives easier and also could
help tackle longer-term challenges including climate change and cybersecurity (European
Commission, 2021).

e Al transformation is rightfully getting more attention in the European Union, boosted
by the European Commission’s 2021 strategy on how to manage the associated bene tsand
challenges (European Commission, 2021). Itis a plan that seeks to foster innovation and
healthy competition balanced by social considerations, in keeping with Europe’s longstand-
ing prioritisation of citizens’ rights. e overarching goals are to place the EU at the forefront
of technological developments, encourage the uptake of Al by the public and private sectors,
prepare for socio-economic changes brought about by Al and ensure an appropriate ethical
and legal framework.

e question of an ethical framework is as important for assessing the impact of related
economic change as the more straightforward questions of growth and investment. One key
safeguard has been to focus on maintaining human oversight of functions that are increas-
ingly turned over to Al networks.  is makes determining the impact on the labour force more
di cult. In particular, if net employment increases, has automation created or cost jobs?
More likely it has just shifted worker demand.

is rearrangement, rather than replacement, is likely to continue to be the dominant
employment trend and tax plans need to be envisioned accordingly. Serious consideration
of arobot tax requires acceptance that labour-force shifts will need to be viewed at a more
granular level than just assessing whether net employment has gone up or down. Otherwise,
empirical analysis can conclude that unemployment is actually lower in regions that have
seen the greatest deployment of robots and information and communications technologies:
“In other words, the robot tax might be a response to a problem that is not real.” (Petropoulos
etal, 2019).

In looking for ways to design a new tax constructively, it is best to consider ‘robot tax’ as
arallying concept, while looking for temporary and targeted ways to impose levies and make
use of those revenues. Policymakers will need to consider overall employment trends, speci ¢
job losses and how to help classes of workers who have been laid 0  due to technological
shifts. islast will be especially di cultin cases in whicha rm’s total headcount rises, even
as itindisputably puts a generation of employees out of work.

In terms of revenues, it is worth considering what scale of money-raising such a tax can be
expected to generate. Any new tax nds its proceeds spent ve times over before stakeholders
have even nished readingthe rstblueprints. e robot tax itself was the brainchild not of
economists or budget managers but of Silicon Valley would-be visionaries looking for a way
to have robots and a civilized society too — hence their dreams that a machine tax could sub-
stitute for payroll taxes in bankrolling civil society. On a practical level, this level of societal
subsidy is unrealistic. Rather, policymakers should seek levies on a scale that could pay for
targeted retirement assistance or retraining programmes, most likely over a short- to medi-
um-term horizon. Any discussions of a new tax also need to align with overall e orts to tax the
parts of the economy with big money instead of relying on ordinary workers and consumers
to foot society’s bills.
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Productivity and globalisation

Increasing productivity, widely regarded as a key pillar of economic prosperity, generally
means that companies are able to produce more while using fewer employees. On top of that,
the economic shakeup necessitated by the COVID-19 pandemic has accelerate the move to
online and digitally-assisted spaces, as in-person gatherings became impossible due to the
need to limit the spread of disease. An ad-hoc European Central Bank survey of 72 non- nan-
cial companies (ECB, 2021) found that 90 percent of rms increased their use of automation
and other digital services during the lockdowns. “Hardly any” recipients expected productiv-
ity to decline as a result of the pandemic, and most respondents expected it to increase in the
long run. Meanwhile, more than half expected a negative long-term impact on employment
(Maqui and Morris, 2021).

We therefore can anticipate that a growing number of people who used to have jobs will
not have them anymore, as the economy shifts. Even if the total workforce stays the same or
grows — Dixon et al (2020) and Koch et al (2019) showed net employment increases in some
sectors that have adopted more robotics technology — there will still be a population of dis-
placed workers who will need assistance, in the form of retraining or early retirement or other
support. s suggests that companies that turn to automation where they previously turned
t(ul)1 (a)7 1 (e(nies th)7.117 (.4c com)4 th)7.1 17 (.4c com)4 e4-(1)1 (y t)1 (o de)-2.9 (ymen)(-) Tjdf dis
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Many of the cross-border proposals under discussion, including at the OECD and within
the European Union, use a ‘formulary apportionment’ model that looks at a company's total
gross revenues, then allocates them to the countries where that company does business, so
the countries can levy taxes accordingly. In some cases, the formulas are calculated using cus-
tomer counts. But other proposals look at considerations like employment numbers, and that,
in turn, could accelerate the switch from human workers to machines. For example, “pro t
allocation connected to employee numbers may unintentionally strengthen the lure of mine
automation and reduce local mine employment levels” in countries dependent on extractive
industries (Baunsgaard and Devlin, 2021).

Whose jobs are going away?

Bottone (2018) looked at the possible design and follow-on e ects of a robot tax, starting
from the premise that if robots have a high elasticity of substitution with labour, tax revenue
would be expected to fall because a signi cant portion of tax revenue has historically come
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because di erent automated technologies interact with wages in di erent ways. Overall,
employment in the EU is high, and welfare state spending is a big part of EU gross domestic
product - around 25-30 percent in big countries pre-pandemic. Meanwhile the share of
national income going to labour is down, raising questions of who is taxed to fund the state,
and the welfare state in particular. Capital income has gone up, but taxation of capital has
been at, leading policymakers to turn to consumption levies like value-added tax to make up
thedi erence.

e complexity is summed up in the trade-o s between rising employment and sup-
pressed wages that come from new technologies able to take on some jobs previously done by
humans. Exposure to industrial robots and technology-related capital improvements are both
positively correlated with employment rates. “On average, a marginal increase in a region’s
exposure to industrial robots is associated with an increase in the employment rate of 1 percent-
age point. A marginal increase in the exposure to ICT capital has a similar e ect on employ-
ment rates” (Petropoulos et al, 2019).  is makes the future di cult to predict. Automation
may have a huge impact, but it will not necessarily lead to massive unemployment even in the
mosta ected sectors.

Practicalities of an actual robot tax

Bill Gates brought robot taxes into the mainstream in 2017 when, in an interview in Quartz®*,
he walked through some of the potential bene ts and consequences of increased automation:
“Right now, the human worker who does, say, $50,000 worth of work in a factory, that income
is taxed and you get income tax, social security tax, all those things. If a robot comes in to do the
same thing, you’'d think that we'd tax the robot at a similar level," Gates said. " ere are many
ways to take that extra productivity and generate more taxes. Exactly how you'd do it, measure
it, you know, it’s interesting for people to start talking about now.”

Gates predicted the extra taxes would come on two fronts: some from general taxation on
corporate pro ts, which he predicted would rise from labour-saving e ciencies, and some
from an actual robot tax. He predicted the companies bene ting most from the shift would be
willing to pay up: “I don’t think the robot companies are going to be outraged that there might
be a tax. It's OK.”

After Gates put the idea in the spotlight, it was immediately shot down by economists
from across the political spectrum, from Tyler Cowan to Larry Summers to Yanis Varoufakis
(Merler, 2017). Policymakers did not like it either: “No way. No way,” said Andrus Ansip, the
former European Commissioner for Digital Single Market issues. Ansip said he opposed
“taxing progress” as others would take a lead in areas such as arti cial intelligence, leaving
Europe behind®. e European Parliament had already made a statement on the issue the day
before the Gates interview was published, rejecting a resolution supporting a robot tax even
as it also endorsed calls for the EU to lay out robotics ethics rules®.

So far, the real-world policies have been more soundbite than substance. Also in 2017,
South Korea proposed one of the rst robot taxes’. But it was technically a reduction in tax

4 SeeKevinJ. Delaney, * e robot that takes your job should pay taxes, says Bill Gates; Quartz, 17 February 2017,
available at https://gz.com/911968/bill-gates-the-robot-that-takes-your-job-should-pay-taxes/.

5 See Arjun Kharpal, ‘Bill Gates wants to tax robots, but the EU says, “no way, no way”; CNBC, 2 June, available at
https://www.cnbc.com/2017/06/02/bill-gates-robot-tax-eu.html.

6 See Reuters, ‘European parliament calls for robot law, rejects robot tax; 16 February, available at https://www.
reuters.com/article/us-europe-robots-lawmaking/european-parliament-calls-for-robot-law-rejects-robot-tax-
idUSKBN15V2KM.

7 See Yoon Sung-won, ‘Korea takes rst step to introduce “robot tax™, Korea Times, 7 August, available at http://www.
koreatimes.co.kr/www/news/tech/2017/08/133_234312.html.
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governments can easily avoid in super cial ways®. Policymakers and companies will need to
acknowledge and engage with the limits of human oversight, rather than counting on human
involvement as an antidote to algorithmic harms.  is requires moving away from abstract
understandings of both the machine and the human in isolation, and instead considering the
precise nature of human-algorithm interactions. Who is the speci ¢ human engaging with the
algorithm? isis relevant for deciding who gets taxed, as well as who is ethically in charge.

So far, most computers are not in danger of being mistaken for human. Andrew McAfee
and Erik Brynjol son, in an article for the Financial Times®, made the case that policymakers
should not assume a coming era of mass unemployment, but should rather consider the dig-
ital transformation in the context of a long-running race between technology and education
that began with the nineteenth century industrial revolution. “For most of the 20th century,
humans won that race,” they wrote. “We have yet to see a truly creative computer, or an inno-
vative or entrepreneurial one. Nor have we seen a piece of digital gear that could unite people
behind a common cause, or comfort a sick child with a gentle caress and knowing smile.”

Giving humans the skills to work alongside new technologies could therefore be just as
e ective as it was in earlier transitional eras. As McAfee and Brynjol son wrote, it would be a
mistake to assume human workers will be permanently marginalised, especially when policy-
makers can actively create an environment that allows innovation and workers to thrive.

at does not mean Al can be taken lightly or bundled in with legacy technologies.

Bruegel's Mario Mariniello (2021) has written persuasively of the need for regulators to give
Al special consideration. New technologies can exacerbate old biases while also creating
new hurdles, and policymakers need to be mindful of everyone a ected, not just the speci ¢
intentions of individual innovators: “No matter how objective we try to be, the mere decision
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societal change is not immediately equivalent to sti ing innovation.
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Deloitte (2017) From brawn to brains: e impact of technology on jobs in the UK, available at https://
www?2.deloitte.com/uk/en/pages/growth/articles/from-brawn-to-brains--the-impact-of-technology-

on-jobs-in-the-u.html
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