
Automation and jobs: When technology boosts
employment

voxeu.org/article/automation-and-jobs-when-technology-boosts-employment

James BessenJames Bessen  12 September 2019

Do industries shed or create jobs when they adopt new labour-saving technologies? This
column shows that manufacturing employment grew along with productivity for a
century or more, and only later decreased. It argues that the changing nature of demand
was behind this pattern, which led to market saturation. This implies that the main
impact of automation in the near future may be a major reallocation of jobs, not
necessarily massive job losses.

There is widespread concern today that many jobs will be lost to new computer
technologies, as more human tasks can be performed by machines. A host of recent
papers estimate that these technologies put anywhere from 9% of jobs to 47% at risk of
automation in the near future (e.g. Arntz et al. 2017, Frey and Osborne 2017). Some
people fear that this expansion in the range of automatable tasks is leading to mass
unemployment and will require new policies such as a universal basic income (Ford
2015).

But those fears are misplaced. History shows that automation can and does often lead
to growing employment in the affected industries. When major industries automate,
their employment often rises rather than falls (see Figure 1). In the US, jobs in the cotton
textile and primary steel industries grew rapidly alongside rapid automation for a
century or more. Only later were sharp job losses associated with ongoing automation
observed. 

Figure 1 Production employment in three industries
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Automation in the past clearly did not necessarily lead to mass unemployment. But are
these historical examples relevant to today’s technologies? The key question is why
automation was sometimes accompanied by job growth and sometimes not. In Bessen
(forthcoming), I show that the changing employment response stemmed from a
changing elasticity of demand. Different industries today are likely to have different
demand elasticities and hence different employment responses to automation. Thus,
while automation may eliminate jobs in some industries, it creates jobs in others. But
this is not all good news. It means that many workers must adapt to new industries, skills,
and occupations. The real policy challenge posed by new labour-saving technology is not
mass unemployment but, instead, helping workers make these transitions.

The puzzle of automation and job growth
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Why is automation associated with job growth in some industries at some times, yet with
job declines in other industries at other times? Economists have tended to focus on the
rate of productivity growth to understand the impact of technology on jobs. However,
these explanations seem incomplete. For instance, Baumol (1967) argued that faster
productivity growth in manufacturing relative to other sectors has led to a declining
share of employment in manufacturing. Yet, manufacturing employment rose during the
19th century even though manufacturing productivity grew faster than other sectors,
including agriculture. Similarly, Acemoglu and Restrepo (2018) argue that labour demand
will increase with rapid productivity growth but will fall when productivity growth is only
so-so. Yet, the textile and steel industries had similar rates of productivity growth both
when employment was rising during the 19th century and also when employment was
falling during the late 20th century.

A key explanatory factor is the changing nature of demand. Automation can, of course,
increase demand. In a competitive market, reducing the amount of labour needed to
produce a unit of output will reduce the price. If demand is sufficiently elastic, demand
will increase rapidly enough so that employment will go up even if the amount of labour
per unit declines. This is precisely what happened during the early years of the US cotton
textile, steel, and automobile industries. 

Figure 2 shows per capita consumption of these three goods by labour productivity, both
plotted on log scales. Over the time period shown, labour productivity grew at a more or
less steady rate for each of the three goods. But the demand response was quite
different. During the early years, demand grew rapidly with productivity improvements,
thus increasing employment. Later, demand growth slowed so that it no longer offset the
decline in employment caused by the labour-saving effect of automation. Demand was
highly elastic with respect to productivity during the early years and became highly
inelastic later. The figure does not completely describe all that changed. For instance, it
does not account for concurrent changes in income that might affect demand. In my
paper, I do a more complete econometric analysis and find the same decline in the
elasticity of demand with respect to labour productivity.

Figure 2 Consumption per capita
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Demand satiation
We can understand this industry life cycle as a matter of demand satiation. During the
early 19th century, the average adult had only one set of clothing. Cloth was expensive,
much of it was made at home, on the farm, in a very time-consuming process.
Automation brought price drops that tapped into large pent-up demand. People rapidly
demanded greater quantities of cloth for additional clothing. But by the mid-20th
century, most people had full closets and they used textiles in draperies, upholstery, etc.
Automation continued to reduce prices, but those price drops no longer elicited such
large increases in demand. 

The changing elasticity of demand accounts for the inverted U shapes seen in
employment in Figure 1. Highly elastic demand during the early years meant that
demand growth more than offset the labour-saving effect of automation, leading to
growing employment. Later, inelastic demand meant that the labour-saving effect
dominated, and employment fell.

But how general is this industry life cycle pattern? To explore this question, the paper
presents a simple model to explain these changes in demand. Building on the original
notion of a demand curve by Dupuit (1844), the various uses of a commodity (cloth used
for a first set of clothing, cloth used for upholstered furniture, etc.) creates a distribution
function when ranked in order of relative value. At high prices, consumers will only
choose the most valuable uses, that is, the upper tail of the distribution. The consumer’s
demand is represented by the area in this upper tail. As prices decline, a larger portion
of the distribution falls into the upper tail corresponding to increasing demand. 
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Figure 3 Consumption distribution function

I show that, for common distribution functions (normal, lognormal, exponential or
uniform), demand will give rise to the inverted-U pattern in employment. That is, at
sufficiently high prices, demand will be elastic (greater than 1), and as prices decline, the
elasticity of demand falls, eventually becoming inelastic (less than 1). Applying this
model, I find that the lognormal distribution function fits the data for textiles, steel, and
automotive industries quite closely. We can also expect many of today’s industries to
share this common property.

Implications for policy
The implication is that some industries today – those with substantial unmet demand –
will respond elastically to automation, and are likely to see rising employment. Moreover,
this is true even if new technologies bring automation at a more rapid pace. While the
rate of productivity growth influences the pace of change, the elasticity of demand
determines the sign of the change.

Of course, the elasticity of the response to automation is an empirical question. Recent
studies indeed find evidence of positive employment responses in some industries with
new information technologies, automation, and robotics. For example, Gaggl and Wright
(2014), Mann and Püttmann (2017), and Bessen and Righi (2019) find that information
technology appears to increase employment in many industries but decrease it in
others. Koch et al. (2019) find that firms adopting robots increase employment, whereas
Graetz and Michaels (2018) and Dauth et al. (2017) find no effect on employment.
Acemoglu and Restrepo (2017), in contrast, find a negative effect.
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These disparate findings suggest that the main impact of automation in the near future
may be to cause a major reallocation of jobs, even if it does not permanently eliminate
large numbers of jobs. This kind of change can be highly disruptive nevertheless.
Workers switching industries often need new skills, and they may need to move to new
occupations and sometimes new geographical locations. These transitions may cause
periods of unemployment, and this poses a major challenge for policy.
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