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Responsible Autonomy and Direct
Control: the Strategic Challenges of Smart Technologies
This paper develops two, perhaps controversial, arguments:
1) The immediate growth, productivity and societally beneficial impacts of smart technologies are
often exaggerated.
2) Nonetheless, where they are introduced, Smart technologies have massive potential for increasing
direct control within labour processes at the expense of worker-centred ‘responsible autonomy’.

Exponential or slow digital economy growth?
Discussion of the speed at which the digital economy is growing is important. A slower rate of
ongoing incremental innovation in the digital economy will lead to slower per head growth, and
do nothing to address rising inequality, and the socio-economic consequences of increasing and
ageing populations in the era of climate change.
The techno-optimists argue that our immediate futures will be massively but positively ‘disrupted’
by breakthroughs in technology around artificial intelligence, Big Data, small robots, driverless
lorries, cars and trains, 3D printing, smartphones and un-thought-of medical advances
(McKinsey, 2013). Uber has become emblematic of a such ‘disruption’ where ‘a simple mobile
app and a few algorithms’ can transform a previously regulated form of provision within months
(Degryse, 2016).
Stress on the immediacy and scale of the impact of ‘new’ digital technologies is rife. The EU
(2016) describes ‘Big Data’ as ‘the new super power fuel of the economy of the future’. Its
evidence? Research reported in the New York Times based on 179 US companies showing that
‘large companies that adopted “data-driven decision making” achieved productivity gains that
were 5 to 6 percent higher than other factors could explain’2.
A survey for PWC of 235 industrial firms in Germany found that: The fourth industrial revolution —
characterised by the increasing digitization and interconnection of products, value chains and business models —
has arrived in the industrial sector… Companies surveyed expect more than 18% higher productivity over the
next five years (Geissbauer et al, 2014: 3).
Brynjolfsson and McAfee (2013: 9-10) assert that after experiencing the benefits of the first
machine age now we ‘are entering a second machine age’: The transformations brought about by digital
technology will be profoundly beneficial ones. We’re heading into an era that won’t just be different; it will be better,
because we’ll be able to increase both the variety and the volume of our consumption.
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A McKinsey & Company (2011) study focusing on 4,800 firms in the 13 countries that generate
over 70% of GDP argues: The internet is, and will remain over coming decades, one of the biggest drivers of
global economic wealth.
McKinsey (2011) go on to claim the Internet creates 2.6 jobs for each one it destroys and leads to
a 10% increase in productivity for small and medium sized businesses. The report’s summary
states boldly: The brunt of its economic contribution derives from established industries that, in the shadow of the
Internet, have become more productive, have created more jobs, have increased standards of living, and have
contributed more to real growth.
A UK Parliament House of Lords report (2015) proclaimed: Over the next two decades some economists

have estimated that 35% of current jobs in the UK could become automated. Digital technology is changing all our lives,
work, society and politics… We are facing a tsunami of technological change, driven by the digital revolution, affecting
virtually all areas of our lives.

The new 21st century digital smart technological revolution, these techno-optimists project, will
match or outpace the productivity and growth achievements of the first wave of the computer
revolution (1960-2000) when mainframe and personal computing, ATMs and e-commerce came
into general use.
Some go even further: ‘It is not totally misguided to think that data can, on its own, bring about a more
powerful break than that represented in its time by the advent of the industrial era’ (Babinet, 2015: 22).
Yet although strongly promoted, this techno-optimism is not universal. US economist Robert
Gordon (2012, 2014) suggests the major productivity-enhancing, growth-producing and
standard-of-living changing effects of the ‘computer and internet revolution’ from the 1960s to
the 1990s are already slowing down. Using data from the UK and US he presents evidence of
the huge growth impacts of three principal technological industrial revolutions: the first, 17501830 (steam, railways); the second 1870-1900 (electricity, internal combustion engine, telephone,
film); the third 1960-2000 (electronics, computers, internet).
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Gordon shows a descending growth tail for the US over the last fifty years. This is echoed by
GDP data across the OECD developed economies:

Figure 2: GDP % Growth, 1951-2014, in France, Germany, UK and OECD

Another way of telling the same post-Second World War argument about slower productivity
growth using only US data is illustrated by a chart from the Economist (8.9.12):
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Figure 3: US Total Factor Productivity, 1947-2012, 1947=100

Gordon’s case is that after huge initial boosts in growth subsequent derivative incremental
growth and productivity gains tend to slow down. Looking at the computer/internet industrial
revolution, which he locates from the 1960s to the 1990s, he contrasts US productivity growth at
the end of the 1990s, by when the first computer age technologies has reached maturity, with
growth since 2004.

Despite what Geissbauer et al (2014) describe as the ‘fourth industrial revolution or Industry 4.0’,
productivity growth has slowed since the end of the 20th century. While there are doubts about
the technical difficulties involved in measuring digital goods within conventional GDP (see
Roosevelt Institute, 2015), Gordon believes the slow-down is real and will continue.
Partly this is because the ‘digital economy’ already appears to be losing incremental velocity (does
the 2012 IPhone 5 generate significant productivity gains on the 2007 IPhone 1?).
Partly, because slower growth is related to other factors operating on the developed economies:
ageing populations, falling or stagnant higher education rates, stable real wages for the vast
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majority, rising income inequality, and rising government debt to GDP ratios that are lowering
public expenditures.
Data for the UK’s ‘Digital Sector’ for the period 2008-2013 support Gordon’s argument. The
Digital Sector is defined by the OECD’s Standard Industrial Classification as a ‘combination of
manufacturing and service industries that capture, transmit and display data and information
electronically’.3
By 2013 in the UK the Digital Sector involved 1.3 million workers, 5.9% of total employment,
and £204 billion turnover.4 Yet turnover per head has not risen since the sector’s quick recovery
from the 2008-9 financial crisis. This is despite higher levels of UK Research and Development
expenditure into computer programming and information service activities (ONS, 2015).

UK Digital Sector Productivity
(2008=100) and ICT Investment £ per
head, 2008-2013
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Figure 5: UK Digital Sector Productivity (2008=100) and R&D Investment per capita, 2008-2013

Productivity and growth benefits arising from smart technologies are likely to be smaller than is
often claimed. The predictions of significant new Smart technology growth appear to be
oversold.
The exaggeration of the transformatory impacts of Smart Technologies results from separating
the science from the societies in which technological innovations and inventions appear.
Technology has never been neutral. Nor is investment in its introduction. Technology serves the
changing interests of the elites with the economic and political power to implement innovation.

This definition does not include non-ICT e-commerce, nor radio, television, film and other forms of
publishing.
4 A NIESR study of the size of the wider Digital Economy suggested it had share of UK employment
economy in 2012 of 11% (Nathan et al, 2013).
3
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Once an innovation has demonstrated its feasibility, the timing and speed of its generalisation is
chosen by innovating companies in relation to the costs of its implementation (compared to the
status quo) and the identification of a competitive advantage to be gained (or not lost). These two
factors are strongly influenced by the presence of an identified market or potential unfulfilled
need, and by the contours of the existing labour market.
These contours include assessing whether labour is plentiful or scarce, whether it is well-educated
or not, whether workers are organised collectively in ways that could raise the costs of labour
substitution.
Labour shortages and high wage levels have traditionally been the major driver behind the
substitution of labour by new technologies. One illustration of this is given by the French
business historian, Patrick Fridenson. He described how although the French steel industrialists
were very familiar with F. W. Taylor’s ideas in the 1910s and 1920s, they did not implement them
for fear of alienating their skilled workers. Instead, they chose to introduce extensive
mechanisation that reduced their dependence on labour.
Fridenson (1994) argued: ‘This reveals a recurrent trait in French industry: to distrust management [theories]
and to rely on technology’.
Labour market characteristics can impact the rate of technological transition. When short- or
medium term investment costs are high the presence of a significant labour supply can slow
down the introduction of labour substituting technologies. Indicators of this can be seen in the
general level of unemployment, in the availability of graduate-level labour and in the rate of
immigration.
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Figure 6: National and Tertiary Educated Unemployment rates, 2000-2015, EU28

The presence of significant numbers of migrant workers into the labour force can also slow
down the rate of implementation of labour-substituting technologies through providing access to
new sources of lower cost labour.

Figure 7: Long-term migrants entering Belgium France, Germany, UK, 2004-2013

The low cost of existing labour may also slow down investments in labour-saving technologies.
In the UK real wages in 2012 were at the same level they were in 2003, a decade earlier. Real
wages fell from 2008 until 2015.
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Figure 8: Monthly Change (%) UK Real Wages, 2007-2014

In 2015 increases in real wages were recorded in all EU member states, although they tended to
be quite modest except for Ireland and Germany. In the UK, the 2015 improvement in real
wages, welcome as it is, does not represent a wage-led recovery. Rather it represents the first full
year since British records began in 1950 in which inflation averaged 0%.

Figure 9: Growth (%) in Real Wages, 2014-2015, in EU28 and selected EU Member States

The pressures on employers for rapid innovation involving labour substitution may all be less in
societies with high proportions of low waged-workers, high levels of immigration, high levels of
unemployment and weaker levels of trade union organization.

6th Annual Forum of the European HRD Circle – Lisbon – 19-21 May, 2016
Capitalising from digital disruption
Session 2: The digital transformation’s impact on working modes, management m ethods and collaborative
work
Steve Jefferys

8

Responsible Autonomy or Direct Control?
Even if Smart technologies are being implemented more slowly than is often claimed, they are
already having an impact on work. A review of the debate in the US about the relationship
between technology and inequality suggests two key trends (Roosevelt Institute, 2015):
•
•

technology has played a huge role in the shift to service by making manufacturing less labor-intensive and has
inherently made workers generally less “valuable” to firms;
technology has helped place workers in increasingly untenable bargaining positions.

Today’s digital technologies may also:
•
•
•
•

displace some professional workers in professional, managerial and education occupations;
reduce firm transaction costs and enable out-sourcing to ‘independent’ workers;
force employers to choose between the benefits of higher levels of monitoring of their workers
and of reconfiguring more creative forms of ‘responsible autonomy’;
facilitate inequality through enabling global elites (individuals, companies and sovereign funds) to
avoid or limit their societal responsibilities by means of high-speed financial engineering.

An ETUI working paper suggests the digital economy raises concerns about:
possible degrees of freedom/enslavement, of sharing/deregulation, or of
collaboration/precarisation to be found in this digital economy, as well as the foreseeable
consequences for labour markets, labour law, collective agreements, trade unions, the balance of power
between employers and employees – in short, the potential consequences for the European social
model (Degryse, 2016: 10, my emphasis).
Posing the strategic alternatives for society, employers and trade unions in this way is not new.
Similar issues were raised in what work sociologists now term the ‘labour process debate’. This
was initiated in a brilliant book by the American Marxist, Harry Braverman, called Labor and
Monopoly Capital: the Degradation of Work in the Twentieth Century (1974).
Braverman presented a ‘deskilling’ thesis: as automation progressed previously skilled and
relatively autonomous workers were having their autonomy and skill taken over by the designers
of the automated machinery with which they were working. Taylorism was being extended to all
labour activities and workers were slowly losing any control over their work.
The debate that ensued was between those industrial sociologists who broadly agreed with
Braverman and others who argued that technology was re-skilling and up-skilling many workers.
One contribution to this debate that remains relevant to us today was made by the British
industrial sociologist Andrew Friedman (1977). He argued that Braverman had treated employees
much too passively. Friedman suggested that worker resistance, or what today we might better
describe as employee requirements for work they find satisfying, meant employers had to be
more sophisticated.
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Employers, Friedman argued, generally maintain their control of the labour process through
adopting one of two broad strategies: direct control using varieties of Taylorism, often and
increasingly doing this through technology; and responsible autonomy, where employees are given
some independence, rewards and status in their work on the condition that they adhere to
company goals.
Management control over the labour process can be seen as being on a spectrum. At one end
there is 100% ‘direct control’. Management or its technologies directly dictate the actions of the
worker. The individual has no discretion over the speed or sequencing of actions. S/he must
carry out a specific series of tasks that are determined and measured by a manager, or by the
assembly line, the machine or computer at which the operator works. At the other end of the
spectrum there is 100% ‘responsible autonomy’. This is where the worker is fully trusted by the
employer to carry out their work individually and ‘responsibly’ without direct intervention to
achieve management’s requirements. Many lie in between the two poles.
Figure 10 models two key labour process dimensions. One is the Direct Control – Responsible
Autonomy continuum: the extent to which the labour process is determined by highly detailed
control (by technology or a physical presence) or by a responsible autonomy organization of
work. The second is the Higher – Lower Skill axis: the extent to which the labour process is
organized using employees with high levels of qualifications and/or experience compared to
those with low or no qualifications and/or little or no experience.
In Figure 10a, the model assumes that roughly half of all employees work under predominantly
Direct Control labour processes (yellow) and half under Responsible Autonomy (blue). The
higher the professional skill level, the more likely it is that the labour process will be characterised
by responsible autonomy. Conversely, the lower the skill level the more likely it is that the
employee will work under direct control.

Figure 10: Labour process strategies and skills impacted by greater Direct Control

Figure 10b models the potential impact of higher levels of Direct Control on the labour process
consequent on the introduction of Smart technologies for both higher skill and lower skill work.
As smart technologies take over from the exercise in the labour process of employee judgement
and responsibility, employee autonomy is shown as declining.
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Is this trend towards higher levels of Direct Control already taking place? Many higher skilled and
professional workers currently experience positive benefits from being ‘advised’ by Smart
technology. As far back as 20 years ago many bank branch managers resented having their
autonomy (and authority) reduced by being required to access national bank algorithms before
approving bank loans. Those responsibilities were soon devolved down to less qualified (and less
highly paid) staff.
While Smart technologies will have a differential impact according to sector, it is probable that
besides the displacement effects, many professionals may turn from appreciation to resentment
as ‘ structured advice’ offers less real decision-making to the user and becomes more clearly
Direct Control.
Digitalisation of many design, manufacturing and management activities (as well as of the
processes involved in the generation of the code and data) can erode job satisfaction. While the
experience of responsible autonomy may be enhanced for some high skilled professionals (data
analysts, AI specialists etc) for many others, probably a majority, it may become more elusive.
The hollowing out of intermediate skill-level jobs is a process described as leading to an ‘hour
glass’ occupational structure. Figure 11 shows changes in the UK labour force between 2010 and
2012:

Figure 11. UK % Occupational change, 2010-2012
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Yet the real significance of smart technologies over the next ten years, however, is that Big Data
and AI can limit the range of discretionary decision-making currently in the hands of experts in
marketing, design, law, health and human resource management and so on.
Many of the activities classified in Figure 11 as ‘associate professional and technical’ or
‘professional’ will be rendered more routine. This evolution in job autonomy poses immense
challenges to employees and managers. And it does so in a changing context.
One factor major structural change is the huge reduction in transaction costs that the internet
offers. Many workers may no longer have ‘employee’ status as the technology facilitates
increasing numbers becoming ‘independent’ or ‘self-employed’, whether or not they work from
home. This new status may initially enable employers to mispresent greater Direct Control as
achieving greater Responsible Autonomy.
In the UK the numbers of self-employed workers in the labour force has risen dramatically since
2008.

Figure 12: UK Growth (000s) in Total Employment, 2008-2014

By 2014 13.8% of all UK workers were self-employed. In London this share reached 18%. Many
of the newly self-employed have managerial or professional roles, including some who may be
contracted to work in the same location and for the same employer as when they were
employees.
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Figure 13: UK Growth (000s) in Self-Employment by Occupation, 2009-2014

Many other UK self-employed are taxi drivers – including Uber workers. After jobs in the
construction industry, the largest number (166,000) of single job roles declared by the selfemployed in 2014 was as taxi and cab drivers and chauffeurs.
Far from increasing their engagement through Responsible Autonomy, most self-employed
workers are more likely to experience greater use of Direct Control. One indicator of this is
working hours: the self-employed are far more likely to work very long hours than regular
employees.

Figure 14: UK Working Time 2014: Self-employed v Employees

Another indicator associated with more enforceable Direct Control regimes are wage levels.
Digital technologies enable the employer to maximize competition between individualized
workers. Average earnings of the self-employed tend to be very low while the top 2% are
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extremely high. UK tax returns of the 98% of self-employed workers who earn less than
£100,000 a year show a huge real fall from 1999 to 2011:5

Figure 15: UK Real Per Head Self-employed Earnings, 1999-2011

More recent ONS data (February 2015 and 2016) – unadjusted for inflation – show the actual
average self-employed earnings of this growing group of workers who earn below £100,000 at
£10,310 in 2010-11 and at £10,276 in 2012-13.6 By the following year, 2013-14, 80% of the 5.6
million self-employed earned £16,900 or less from all sources (self-employment and including
income from employment, pensions and property etc).
In a year when the median gross wage was £21,731 (£27,000 full time and £8,400 part-time), this
means over three million self-employed workers in the UK were below the poverty line, earning
less than two-thirds of the median full-time wage.

Conclusion
The absence of the much heralded huge beneficial growth effects of the digital economy,
combined with the trends it sustains or enables towards higher levels of direct control and work
intensification over a wide range of employment skill levels, present major strategic challenges to
both HR and trade unions.
Continuing a top-down strategy towards digitisation is likely to exacerbate societal inequalities. As
with climate change adjustments, achieving a socially just transition within a ‘re-balanced’ society
in which power is redistributed and genuinely shared, where work provides increased autonomy,
and where there is both a democratised and re-invigorated workplace social dialogue, will be
crucial.
R. Murphy (2013). http://www.taxresearch.org.uk/Blog/2013/12/03/the-fast-disappearing-income-ofthe-uks-self-employed/
6 R. Murphy (2015). http://www.taxresearch.org.uk/Blog/2015/01/30/the-self-employeds-income-newdata-shows-77-are-in-poverty/; https://www.gov.uk/government/statistics/income-of-individuals-withself-employment-sources-2010-to-2011
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Trade unions need to respond by developing strategies that directly challenge the frontier of
control at work through emphasizing the need for a collective democratic voice in the work
organization that is being reshaped by smart technologies.
Employers will have to develop creative new forms of ensuring responsible autonomy and fully
satisfying work for all their workers – not just the very few with the highest Smart technology
skill-sets.
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