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Abstract
We investigate how regional entrepreneurial ecosystems have adapted to the information revolution as a techno-economic paradigm since the 1960s. Particularly, we look at how the organisation of ﬁrms and labour has changed in the automotive and ICT sectors in, respectively, the UK
and Bulgaria. Findings show that, in both countries, it was the degree of cooperation between the
local enterprises, research institutions and the government that enabled successful innovation in the
regional clusters of the West Midlands and Soﬁa. The resulting ecosystems allowed, on the one
hand, the already mature automotive sector in the UK to survive and, on the other hand, the newly
developed ICT sector to be installed successfully in Bulgaria.
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Introduction
In this article, we investigate how two particular
sectors – namely, automotive and ICT – have
evolved over time in two particular regions – the
English West Midlands and Bulgarian Soﬁa – in
terms of technological change, corporate organisation and work. We refer to Perez’ (2002)
neo-Schumpeterian vision of ﬁve great surges of

technical change, ‘based on observed regularities in the process of social and economic
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assimilation of each new technological revolution’. This vision enables us to examine the
different stages of technological revolutions
‘from genesis to maturity’ by analysing technologies according to their patterns of diffusion,
their effect on the organisation of business and
institutions, their inﬂuence on employment and
social life, as well as government’s action with
respect to their impact on the local economy.1
Five technological revolutions followed one
another between 1771 and today, introducing
the world to machinery, the steam engine,
railways, steamships, electricity, cars, computers and the Internet. With the fourth technological revolution that started in 1908, the
mass production of automobiles spread from
the US to Europe affecting and changing entire
economic systems and, ultimately, our lifestyles. Transport became something tangible
for the majority, roads and airports developed,
while oil and oil fuels became cheaper. Then, in
1971, when the technologies of mass production were reaching maturity and their markets
were saturated, Intel’s microprocessor, introduced by inventors Noyce and Moore, opened
the way to the information and telecommunications revolution (Berlin, 2003). Computers
and software were introduced massively, telecommunications became global and digital,
and, in the 1990s, the Internet and e-services
such as electronic mail, money transfers and
social media, became the norm.
Each technological revolution is necessarily
characterised by an irruption phase, when new
technologies come in backed up by ﬁnancial
capital in a socio-economic context where the
techno-economic paradigm built in the previous revolution is still dominant; a frenzy phase,
when the new incoming technologies are
‘strongly installed’; and a turning point, requiring institutional changes to fully absorb the
new techno-economic paradigm in the economy and society (Perez, 2002). This period of
installation, where old and new coexist, is then
followed by deployment: namely, a synergy
phase, when production capital takes the lead
and the new technologies are ﬂourishing, and a
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maturity phase, when investment opportunities
already start to weaken as a potential new
technological revolution is about to start (Perez,
2002).
As cyclical waves of innovation irrupt, the
stability of local ecosystems – including the
existing network of producers, customers and
governments committed to the conveyance of
products and services – is challenged. Given
that the value created by ﬁrms crucially depends on the economic coordination of different groups of actors,2 the reference to such
theory is essential to understand business
ecosystems over time. While ours is expected
to be a relatively generalisable long-term
analysis, we consider it valid to focus on
speciﬁc territories of the European Union. This
makes it possible to look at ‘the set of interdependent actors and factors coordinated in
such a way that they enable[d] productive
entrepreneurship within a particular territory.’3
Our article aims to ﬁll the gap in the extant
literature with respect to a long-term analysis
that is, ﬁrstly, cross-country – or rather crossregional – and, secondly, cross-sector – according to speciﬁc business ecosystems. This
longer-term comparative analysis aims to show
how technological transformations are always
constituted by precise cycles – where unsettled
and stable phases take turns – and how an active
collaborative behaviour of both ﬁrms and
governments towards such transformations is
crucial for success.
In particular, we look at how the automotive
industry and the ICT sector have evolved in,
respectively, the English West Midlands and
Bulgarian Soﬁa from 1960 onward. Most importantly, we contrast two peculiar and representative examples of capitalism; namely, the
UK, or the ‘prime mover of development’4 and
original ‘workshop of the world’ with respect
to industrialisation and the Balkan state of
Bulgaria, whose strategic entrepreneurship is
more recent and characterised by a Soviet
model of planned economy between 1944 and
1989. We focus, on the one hand, on the automotive industry – due to its predominant role in
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the world economy and its core role in the
previous mass production revolution. On the
other hand, we examine the evolution of the IT
sector, at the heart of the Information revolution. This analysis will allow us to comprehend
how innovation, including digitalisation – as
well as political and economic shocks – affected
the business landscape in terms of productivity
and corporate structure, and also the distribution and quality of work. In particular, we show
that independent of when technological irruptions take place, countries are more likely to
achieve success in terms of innovation when
they have cooperative local ecosystems characterised by a proactive and synergistic attitude
among ﬁrms, the government and other
institutions – including research centres, proactive groups of entrepreneurs and foreign agents.
The article is structured as follows: the
section Framework of Analysis covers the
framework of analysis used in this article, while
the sections 1960–1973: The Automotive Industry Achieves Its Full Maturity and 1973–
1979: The Automotive Industry Is Hit by the
Oil Crisis illustrate the case studies of the West
Midlands and Soﬁa with reference to the
evolution of their main business ecosystems.
The ﬁnal section discusses the main ﬁndings
from a historical and sociological perspective
and provides conclusions.

Framework of analysis
During a technological revolution, regional
entrepreneurial ecosystems are initially disrupted, the winners make signiﬁcant proﬁts; the
losers may see their industries and skills destroyed. The automobile and information revolutions both began ‘with a group of core
industries’ in the US, as the new normal way ‘of
doing things effectively, efﬁciently and profitably’ progressively spread to Europe.5 History, however, tells us that this was not a
straightforward process. Major booms are
followed by crashes and recessions. Events
such as wars, demographic transformations or
local political crises contribute to impacting
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business ecosystems. Technological change –
such as the current digitalisation – however,
inﬂuences the potential of innovation experienced in an industry to the largest extent.
Governments, industries, ﬁrms and workers
must change and adapt to absorb the new technoeconomic paradigm. The economic agents that
constitute the business systems characterised by a
network of organisations – such as customers,
producers and the government – need to take
steps in order to preserve existing value or create
new one ‘in a sustained way in a particular
location.’6
Analysing the case studies of the UK and
Bulgaria in the long term allows us to observe
and understand the inception, rise and decline
or transformation of certain industries and
technologies at the local level. While Ford’s
famous black car paved the way for a new era
(Schorman, 2010) of ‘roads, gasoline stations
and mechanics’, the irruption of a new technoeconomic paradigm by the end of the 20th
century would force the automotive industry to
re-adapt as electronic chips were introduced in
vehicles, equipment became computer controlled and the organisational model developed
by the Japanese proved superior.7 Similarly, the
4004 single-chip microprocessors of 1971
made it eventually possible for computers to
become ‘personal’ and to spread into cell
phones, trafﬁc lights and so on, revolutionising
the way we communicate, work and live, while
promising a leap in productivity.
Using historical analysis and qualitative sociological research, we argue that technological
innovation was not an uncomplicated process in
either the automotive or the ICT industry, with
different phases following one another from the
1960s to today. Particularly, we aim to investigate, ﬁrstly, the role played by political and
economic factors at both national and regional
levels with respect to the development of ecosystems. Secondly, we are interested in understanding the extent to which different elements
of a certain ecosystem, including policymakers
and knowledge institutions such as universities
and ﬁrms interacted in favour of its resilience.
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The focus on speciﬁc areas – namely, the
West Midlands and Soﬁa – was based on their
being particularly dynamic areas in these particular industries. This focus is justiﬁed by the
idea that regions are a mirror of a more general
reality and can themselves act as ‘engines of
innovation’ by encouraging experimentation.8
The latter can, for instance, be achieved
through networks between knowledge institutions such as universities and ﬁrms inside the
region9 that contribute to the region’s innovativeness.10 Both the West Midlands and Soﬁa
are speciﬁc geographic concentrations where,
in addition to competition, signiﬁcant cooperation between interconnected producers, suppliers and related institutions 11 promoted
innovation.12 This is in line with the concept of
regional entrepreneurial system, where interdependent actors within a certain region enhance the development of enterprises also
thanks to the speciﬁc local socio-economic
characteristics of the region. Our long-term
analysis allows to shed light ﬁrstly on the
possibility for surges of technological revolution to occur at different points in time depending on the country and secondly on the
possibility for countries to converge from an
innovation viewpoint. Particularly, we argue
that this is due to the introduction of cooperative networks between ﬁrms, the government
and knowledge institutes in both the British
West Midlands and Bulgarian Soﬁa.
While entrepreneurial theory is crucial to
understand why certain industrial clusters
evolve and others disappear due to their obsolescence, Perez’ (2002) theory helps us convey
the argument that ﬁrms alone are not able to
successfully achieve the Golden Age that a
technological revolution tries to give rise to. On
the contrary, during the unfolding of a technological revolution, the co-responsibilisation of
economic and institutional agents is crucial to
address economic cycles of recessions, international competition and new challenges, such
as environmental sustainability. In the next
section, we illustrate how the automotive and
ICT sectors have transformed and incorporated

Local Economy 0(0)
the inevitable changes brought by technological disruptions in the UK and Bulgaria and
conclude that collaborations between different
economic agents – from business ecosystems to
government – contribute to make success signiﬁcantly more likely.

The UK and Bulgaria
In this section, we investigate the development
of one of the most signiﬁcant clusters of the
fourth technological revolution in the UK region of the West Midlands – the automotive
industry – , as well as the digital protagonist of
the current ﬁfth technological revolution – the
ICT sector – , in Soﬁa, Bulgaria. Particularly,
we look at how these two sectors have transformed between 1960 and today.

The automotive industry in the
West Midlands
Due to their expertise in the sector, their role as
an international exporter of vehicles, as well as
the signiﬁcant presence of connected business
clusters in the territory, one might assume that
the West Midlands, preceding the North West
and North East, implemented the new technologies and new knowledge, such as IT,13
effortlessly. However, we show that the process
of innovation, and later digitalisation, in the
automotive sector was not an unchallenging
one – especially with the consequences of the
1973 oil crisis.
The age of cars and mass production (1908)
and the age of ICT and digitalisation (1971)
both started in the US. As a latecomer, the UK
beneﬁtted from the overlap of these two
technological waves. In this section, we show
how the automotive sector’s survival and development in the West Midlands was possible
due to the synergistic set of actions by the
government, the local ﬁrms and the workers.
This allowed the industry to reach maturity and
remain a potential source of attraction for investors despite major economic and political
crises and global competition. As the ICT
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revolution expanded in all sectors, the latest
effort by the automotive industry was to become digitalised. The collaborative nature of
the West Midlands’ business ecosystems contributed to achieve this.
1960–1973: The automotive industry achieves its
full maturity. Herbert Austin inaugurated the
West Midlands’ automotive destiny as early as
1900, when he built the ﬁrst all-British fourwheel car. By 1929, Austin’s motor company in
Birmingham was still one of the biggest producers in the UK, and at the dawn of WW2,
Standard, Rootes and Vauxhall had joined the
race making the region’s production of cars an
iconic case for the country.
In the mid-1950s the automotive industry
was at its productivity peak in the West Midlands, with production capital ‘at the helm’14
and 64% of the workforce in Coventry based on
engineering and vehicles.15 The new technoeconomic paradigm characterised by oil and
mass production, which irrupted in 1908 in the
US, had been successfully installed in the West
Midlands, which were now a high-employment
high-wage sub-economy.16 In 1960, however,
the automotive industry reached what Perez
(2002) calls maturity in the region and began
declining. The production of vehicles produced
in the UK slowed down and went from 26.9%
in 1963 to merely 14.2% in 1969 as a share of
Europe and Japan. Foreign investors disappeared, proﬁts decreased, and several ﬁrms
merged to survive – automobile manufacturer
Rootes, for instance, was incorporated to
Chrysler from mid-1964.17
The very nature of maturity barely resulted
in minor innovations in this period. Product
engineers introduced the electronic fuel injection system to eliminate engine inefﬁciencies in
1966, while one year later seatbelts were
compulsorily applied in all cars produced in the
country, together with electric windows and
intermittent windshield wipers.18 Notwithstanding, there were two groups that found
innovative ways to overcome the limits of
maturity. Firstly, technological investments were
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made by the more specialised automotive
manufacturers such as Jaguar and Rolls Royce,
which exploited this critical decade to reinvest
in professionals such as design engineers to
strengthen their niche in the luxury economy.
That market was growing in the ‘winner take all’
economy that was emerging in the advanced
countries. Secondly, larger ﬁrms with high
technology, such as the supplier of steel forgings
for the automotive sector GKN Forgings, located in Bromsgrove, became popular for their
hands-on management style19 in favour of investments in local engineering and heavy R&D.
With respect to the labour force, workers
could not be paid according to the amount
produced due to the high levels of inactivity in
the automotive industry. In the West Midlands,
this led to the Coventry Toolroom Agreement.
With the introduction of Measured Day
Work – calculated using industrial engineering
techniques – , employees were paid a ﬁxed
wage in exchange for agreed daily output and
performance levels.20 During this period, the
automotive industry began to progressively
abandon the highly labour-intensive mass
production methods, and to shed technicians
and semi-skilled workers. The occupational
effect of maturity was somehow cushioned by
the government’s issuance of new industrial
certiﬁcates conditional on relocation in highunemployment areas. Yet, due to the high
concentration of plants in Longbridge, Birmingham and Coventry, it was still possible to
provide work to the people in the West
Midlands – in the late 1960s – ‘there were
[still] 8 jobs for every Birmingham schoolleaver.’21 However, the number of individuals
employed in the automotive industry in the
country had dropped by more than 50,000 at
the end of the decade.
Between 1962 and 1964, the Conservatives
attempted to stimulate demand by reducing the
Purchase Tax – levied on luxury goods, including cars – following which, demand annually grew by 17%.22 This short-term measure
was followed by the more signiﬁcant establishment of the Ministry of Technology under
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the Labour party in 1964; boardrooms were
now ﬁlled with scientists and technologists.23
These earlier efforts on the part of the UK
government, however, were not sufﬁcient to
revive the automotive industry. As a result of
unresolved difﬁculties, in 1968 the government
decided to merge the Leyland–Triumph–Rover
car manufacturers group and British Motor. The
resulting merged company, British Leyland
Motor Corporation, became the largest car
manufacturer in the UK and reached an output
of 800,000 units24 in 1970. At this point in
time, the West Midlands could only count on
their own regional and collaborative ecosystem
for the endurance of the automotive industry.
1973–1979: The automotive industry is hit by the
oil crisis. At the beginning of the 1970s, the
market was saturated, ﬁrms did not show any
productivity increases, while proﬁts were not
sufﬁcient to respond to labour’s demands.
Following the accession of the UK into the
European Economic Community in 1972 under
the Conservatives, on December 1973 the price
of gasoline skyrocketed due to the OPEC
oil crisis, which caught the automotive industry unawares. By 1975, the British Leyland
Motor Corporation had debts amounting to
£220 million, with its UK market share falling
from 40% at its peak to 15% at the end of the
decade.25 Following global recession, the automotive sector had ofﬁcially entered its deployment stage.
In terms of innovation, this was a period
marked by safety improvements – including the
Anti-Lock Braking System and airbags – and
emissions changes in production strategies –
such as catalytic converters. With the oil crisis
of 1973, however, it was manufacturers’ production strategies that mostly needed to
change. By including quality operations technicians and engineers in their teams, manufacturers started using materials such as
aluminium and plastic and smaller engines,
which made cars lighter and more efﬁcient in
terms of petrol usage per mile. The car manufacturer Rover also invested in restructuring
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technologies and was able to launch a new type
of vehicle, the off-road segment.26 As the automotive industry was still ailing, manufacturers did their best to innovate strategically,
if not technologically. Indeed, as ﬁnancial capital was moving away from the car
industry, ICT technologies were ﬁnally
irrupting everywhere.27
Understandably, the energy crisis also had
effects on the working population. In 1975, the
West Midlands employed a total of 203,000
individuals in the car industry, including
99,900 in the car assembly plants and 103,400
in component suppliers.28 Compared to 1972,
the Talbot car group in Coventry, for instance,
had reduced employment from 22,000 to merely
7000 by 1981.29 In parallel, suppliers of largescale ﬁnancing favoured the US subsidiaries in
the region.30 Owned by General Motors, the car
manufacturer Vauxhall, was able to introduce
the typically American multi-station transfer
equipment – which exploited sub-assembly
lines to create speciﬁc components and stock
them for use.31 The already mature automotive
industry was struggling, with each ﬁrm trying
to survive – some successfully, some not.
Both the Conservatives (Edward Heath) and
the Labour party (Harold Wilson and James
Callaghan) party offered a £2.4 million regional
aid to the West Midlands between 1972 and
1979.32 But following such intervention, only
7500 jobs, 5% of the total, were created in the
region.33 As history conﬁrms, money alone is
not sufﬁcient a means to solve systemic issues,
even more so when it comes to an already
fragile industry. The general dissatisfaction
towards the government, also reﬂected in the
Winter of Discontent of 1978–1979, resulted
in the fall of Labour Prime Minister James
Callaghan and the election of Thatcher.
1979–1990: Thatcher and the Japanisation of the
automotive industry. 1979 marked the beginning
of 18 years of Conservative government,
monetary policies and the privatisation of numerous companies – including British Airways,
Telecom, Steel and Gas. The high interest rates
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set by Thatcher, as well as the abolition of
exchange controls, and the increase of the VAT
to 15% in 1979 strongly hit the automotive
industry, but they could not count on government subsidies – quoting her, ‘there [was] no
such thing as public money; there [was] only
taxpayers’ money’. In parallel, stagﬂation became unbearable; the inﬂation rate reached
18% in 1980, while the unemployment rate
reached 11.5% in 1983. Thatcher’s34 ‘sweeping
programme of privatisation’ aimed ‘to delay
[British Leyland’s] death by ﬁnding a suitable
replacement in the right condition’,35 but this
cost the job, social unrest and poverty of many.
The fact that the ICT surge irrupted creating
a new techno-economic paradigm when the
automotive sector had already reached maturity
(Perez, 2002) meant that a new type of organisation was required to survive stagﬂation.
Firms started adopting the zero-defects ‘Justin-Time’ (JIT) principle developed by Ohno for
Toyota and based on ‘eliminating waste.’36 In
Birmingham, the automotive components plant
of Lucas Electrical introduced a system of cells
with deﬁned modules of production for each
worker.37 In Longbridge, the car manufacturer
Rover Group implemented a minimum inventory programme, while Jaguar reorganised
its sites ‘into cellular systems of control’38 that
led to an increased pace in innovation and
quality.39 In parallel, JIT gave ﬁrms the conﬁdence to introduce computer-aided design and
manufacturing, making the process of designing vehicles and combining tools more efﬁcient
for automotive designers and engineers. As a
result, in 1985 the expenditure in R&D for
manufacturing – which included the automotive sector – surpassed 84% of all R&D expenditure in the UK.40
Eventually, the concept of work also
changed. The Iron Lady’s decade unfolded with
dramatic stagﬂation41 leaving 3 million people
out of work in 1983 and wages reduced, while
the ‘Just-in-Time’ principle created a highquality and high-intensity ‘technical division’
of labour.42 The new working practices in the
automotive industry required fewer but more

7
skilled workers – as observed in the Stoke plant
of Coventry, for instance43 – backed up by the
anti-union legislation approved by the promarket Conservative government.44 In 1980,
for instance, engineering service provider
Coventry Hood and Seating cut 120 positions,
the supplier of tyres Coventry Radials 230 and
Renolds 900.45 Workers now had to ‘move
between several different machines in conjunction with work moving through the factory
by means of manual (single-unit) transfer,
conveyors, chutes and pick-and-place robots.’46
Evidently, the ‘Just-in-Time’ principle
changed relations also with suppliers. Between
1982 and 1986, the motor manufacturer Austin
Rover reduced its suppliers from 1200 to 700;
Ford UK limited the number of favourite suppliers from 2500 to 900; and so did Jaguar and
Nissan.47 Having specialised ﬁrst-tier suppliers
directly involved with them ensured just in time
delivery of parts. The application of Japanese
principles to car production in the UK became
an incentive to create the ﬁrst European integrated systems of suppliers. As manufacturers
invested in R&D and training for their suppliers
and transferred ‘appropriate [knowledge] and
practice’ to them, what Bessant et al. (2003)
refer to as ‘inter-ﬁrm learning’ started to emerge.
The strict corporate governance allowed by
Thatcher between 1979 and 1990 was catastrophic for the labour force but liberating for
enterprises. On the one hand, Thatcher saw regional policy as ‘a zero-sum game in which one
region could beneﬁt only at the expense of other
regions,’48 so that programmes to create jobs in
Assisted Areas stopped and the North–South
divide became more evident.49 On the other
hand, the interdependence between investment in
machineries and innovation became more evident
at the end of her political leadership, especially in
the West Midlands50 – one eight of the workers
employed in Stoke-on-Trent’s tyre giant Michelin,
for instance, was specialised in engineering for
microprocessors at this time.51 Similarly, there
was strong collaboration between producers of
cars and electrical machinery and communications equipment industries technology.52
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The 21st century: The automotive industry achieves
full digitalisation. The 21st century opened with
a bang. The automotive sector had already
survived the oil crisis, stagﬂation and Japanisation. The crowning moment, however, was
reached with the ﬁnancial crisis of 2008, which
represented the new dramatic incentive to innovate according to a new ICT Golden Age
(Perez, 2019) in order to remain aﬂoat and,
ultimately, embark on greener routes.
In the prospect of innovation, the advancement in technology and the investments
in new disciplines such as mechatronics, allowed car companies to introduce GPS and
Bluetooth systems, as well as driver-assist
technologies such as automatic parking and
self-driving cars. With respect to the West
Midlands, Jaguar Land Rover started an Analytics Revolution project with digital scientists
‘to help businesses build effective analytics and
assess business cases.’53 Similarly, Warwick
Analytics gave life to the Sigma Guardian
system, exploiting algorithms to identify and
resolve faults in vehicles ‘as they occur’, saving
up to 20% of the costs.54 On the supply side, the
driveline technologies’ supplier GKN launched
its Radio Frequency Identiﬁcation system in
2015 to collect data from heat treatment,
welding and assembly and understand faults in
both production and service.
In parallel, the green agenda began to take
force across the economy, with more and more
ﬁrms switching to low-carbon vehicles55 in the
21st century. The birth of Tesla in 2003 worked
as a fundamental wake-up call for manufacturers in that it announced the obvious future of
electric cars and hydro-motors in the market.
In the West Midlands, for instance, General
Motors set a new production metrics based on
‘energy use, water use, greenhouse gas emissions, recycled waste and non-recycled waste.’56
The innovation process forced on manufacturers
by the 2008 economic crisis inadvertently set off
a new and superior purpose for the automotive
industry.
With respect to the labour force, in 2002 the
West Midlands were still considered the heart
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of the UK’s automotive industry, with 330,450
individuals employed in transport technologies
and the largest concentration of companies in
the country – including MG Rover in Birmingham, Peugeot and Jaguar in Coventry and
Land Rover in Solihull.57 In parallel, the collective learning typical of the West Midlands
contributed to saving 10,000–12,000 jobs between 2000 and 2005,58 as well as creating new
ones. Between 2009 and 2012, Jaguar Land
Rover created 6000 new jobs, many related to
mechatronics and low-carbon vehicle technologies, while the number of people employed
in the automotive sector was still more than
36,500 in 2010.59
The technological revolution that gave origin to the mass production of cars was now in
its deployment period, in parallel with the
gestation of the techno-economic paradigm
brought by the new ICT revolution (Perez,
2002). In line with this, research institutes
played an irreplaceable part in supporting the
automotive industry in its progressive adaptation to the digital world. In this regard, £30
million were invested by the University of
Warwick, supported by the regional ‘Advantage West Midlands’ agency (RDA), coordinated with the national Technology Strategy
Board, for high-tech projects such as ‘advanced
materials, joining and assembly technologies,
electronics and hybrid systems.’60 The agency
claims to ‘have led to the creation of 10,000
new businesses and the creation or safeguarding of 140,000 jobs’ between 2005 and
2008.61
From a political perspective, the Labour
government’s commitment proved to be vital to
the survival of the automotive industry. First,
the 2009–2010 ‘scrappage incentive scheme’
allowed consumers to scrap their old cars for a
£2000 discount on the purchase of a new car.
As a result, car sales increased by 10%.62
Second, West Midlands were supported generously in favour of innovation. An initial
£7.13 million regional fund for investment in
new technologies was followed by an Innovation Voucher Scheme, which offered £3000
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‘to purchase research support from any of
the 13 regional universities’, as well as an
Innovation Networks system, which provided
£10,000 grants for collaborations between
small–medium ﬁrms,63 allowing them to create
technologically innovative products. At present, the reforming stimulus in favour of the
automotive sector brought by the Conservatives has been the 2018 Road to ZeroEmissions Strategy. Prior to this, the West
Midlands had already invested £9.5 m in a
Low-Carbon Vehicle Technology Project, together with Jaguar Land Rover, Tata Motors,
Zytek, Ricardo, MIRA and WMG at the University of Warwick and Coventry University.64
As we have seen then, the automotive sector
has undergone a series of transformations in the
last 60 years. Firms, workers, universities,
high-tech companies and the government
played a fundamental role to bring about
change in the automotive industry whilst political and economic shocks unfolded abruptly.
All agents active in the economic system surrounding the automotive industry intervened
precisely when it was their interest to ensure,
ﬁrstly, the survival of mature businesses and
organisational practices and, secondly, their
exhaustive transformation in favour of more
digitised and efﬁcient methods. Such reactive
participation was not exclusively reﬂected in
the progressive improvement in the labour
force’s skills, but also in the cohesive inception
of an integrated system of manufacturers and
suppliers – of both knowledge and materials.
Notwithstanding, the recently learned beneﬁcial functions of the collaborative relations for
the ‘commonality of interests’77 that has become typical of the automotive industry, and
evident for the West Midlands, is likely to
become much more difﬁcult in the Brexit
future.

The IT sector in Soﬁa
In the context of the poorest and less technologically developed EU country, Bulgaria’s
capital Soﬁa is an interesting case because of
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the spectacular development of knowledgeintensive ICT sector experienced during the
last decades both in the conditions of socialist
state economy and in the post-communist dependent capitalism.65 With a population of 1.3
million (2018), this NUTS 3 region had one of
the lowest GDP (PPS) per capita for a capital
region in the EU, but about 2.2–2.3 times
higher than the average for the country.
The decade of the 1960s: The birth of the ICT in
the context of the industrial modernisation during the socialist planned economy. The development of the ICT ecosystem in Bulgaria started
in the 1960s, when the country was still a
planned economy of Soviet-type, belonging
to the Council for Mutual Economic Assistance (CMEA) – the economic alliance of the
former socialist countries. The development of
Bulgarian electronics was part of the general
industrialisation process that started in the
country in the early 1950s following the Soviet
model.66 At that time, Bulgaria was lagging
behind even among Eastern European countries
in terms of technological development, while its
newly built heavy industry, dominated by
chemicals, electrical and motor trucks, was not
known for its quality.67
About two decades later, at the end of the
1970s and the 1980s, Bulgaria, alongside East
Germany, had become the largest producer of
hardware and software in CMEA,68 as the result of the proactive industrial policy implemented in the ﬁeld and explained below.
After the launch of the ﬁrst Bulgarian computer
‘Vitosha’ in 1960s,69 the state-led ICT sector
developed within the framework of public research institutes and the newly launched large
state enterprises in the ﬁeld. The fact that ICT
developed in a less advanced country makes it
interesting to understand the reasons behind.
Building on Schumpeter (1976), Tchalakov
(2001) argues that the category of socialist
entrepreneurs originates from a very narrow
segment of the population, the so called nomenclatura, in possession of signiﬁcant resources and able to convince the communist
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leaders. A key ﬁgure for the Bulgarian ICT
ecosystem that illustrates the concept of socialist entrepreneur, between 1949 and 1974,
was Ivan Popov,70 Minister of Machine
Building and Communist Party high ofﬁcial,
who led the development of the ICT industry in Bulgaria. After his pre-War career as a
scholar in France, independent entrepreneur in
Bulgaria and then manager of the AEG plant in
Hungary for 10 years, in 1949 Popov returned
to communist Bulgaria and was appointed as
executive director of the newly nationalised
electro-technical plan Elprom. He then became
professor at the Technical University in Soﬁa,
as well as served in the DDR’s (former Eastern
Germany) R&D unit for three years. In 1961,
he came back to Bulgaria and was appointed as
State Committee for Science and Technical
Progress. When back, Popov presented a plan
to the members of Politburo with regards
to Bulgaria’s race for computer technology.
The plan included ‘(1) establishing close relationships with Western producers of aimed
computer devices, reverse engineering these
devices,71 (2) building innovative industrial
facilities in an unknown scale, and idea which
was also borrowed from the West and (3)
providing special protected organisational environment for the development of the new
industry both a national and international
(CMEA) level’ (Tchalakov and Burton, 2001:
23). In 1969, the Intergovernmental Commission for Cooperation of Socialist Countries in
the Field of Computer Technology (IGCCT)
was established in Moscow. In this institution, Popov successfully lobbied for the development of key components for computer
production in Bulgaria.72 As planned, the
development of the ecosystem took place also
on the basis of strong collaboration with
Western companies, including Fujitsu from
Japan, as well companies from France and
Germany. In this way, Bulgaria was able to
successfully specialise in the production of
key ICT items. The third pillar was to build
the needed industrial facilities. In this vein, the
1967-established state enterprise IZOT Co,
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with headquarters based in Soﬁa, aimed to
accelerate the development of the electronic
industry, following the model of East Germany based on highly integrated corporations.
IZOT included production facilities and R&D
structures within the country but the main
units were based in Soﬁa.73 At the end of the
1960s, the phase of irruption was implemented. But differently from the Western
world, the new technologies had not been
backed by the ﬁnancial capital, but by the
Communist party elite itself.
As a result, the installation phase developed
during the 1970s and early 1980s. The simultaneous construction of seven plants for
electronic equipment began in 1969 under the
direct guidance of Ivan Popov. The ICT also
included the previously constructed plants for
semiconductors (Botevgrad) and computers
(Soﬁa), as well as the large state-owned companies created by the Communist state authorities and specialised in the production of
calculators, personal computers and storage
devices – such as the ‘Mikroprozessorni sistemi’ producing computers and the ‘Elektronni
elementi’ producing electronic appliances, telephones and computer parts.
The 1970s and 1980s: Consolidation of the ecosystem and leading role in the socialist world. In
the 1970s and 1980s, Bulgaria was already
producing storage devices, microprocessors
and all the necessary equipment for computers:
the ecosystem had ofﬁcially entered the frenzy
phase of the technological revolution. According to Boyanov (2014), more than 30
factories were operating in the ﬁeld of computer technology by the 1980s. Just before the
fall of the communist regime in 1989, the
electronics and telecommunications sectors
accounted for 25% of industrial production in
Bulgaria employing about 130,000 people,
including 8000 highly qualiﬁed engineers.74
However, about 95% of its production was sold
in the former USSR, illustrating the industry’s
dangerous economic dependence on a single
large country. In addition, the industry was
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highly dependent on reverse engineering and
follow-up of the leading Western technologies.
With respect to the companies and R&D
structures, these were all state-owned, dispersed over the territory of the country, but
often with headquarters and research departments in the capital Soﬁa. In addition, in Soﬁa
were located the central administrations ensuring the governance of the ecosystem (e.g.
the State Planning Committee, the Ministry of
electronics and electrotechnics), as well as the
main technical universities – such as Technical
University.75 In the 1970s and 1980s, Bulgaria
was considered an early integrator of ICT, as
well as of other sectors,76 with much of the
technological development being based on
cooperation with leading worldwide producers
and local investment in R&D. The business
ecosystem also included a number of vocational training schools, technical universities,
as well research labs within the Bulgarian
Academy of Sciences. This development led to
the start of the maturity phase in the late 1980s.
1989–2020: From the dramatic transition to the
spectacular growth. After the political changes
of 1989, the ICT industry in Bulgaria underwent a profound change. At the beginning of
the 1990s, all the large state-owned enterprises
in the sector were dismantled in the process of
de-monopolisation,77 with R&D centres closed
and most companies losing their market share.
In the context of a shock therapy, in 1991 prices
have been liberalised and free market relations
introduced.78 The loss of the former secure
CMEA markets, the dismantled corporate
structures and the lack of market economy
know-how led to the quick collapse of the
hardware sector. But while hardware production had all but disappeared, in the 1990s an
emerging private sector was already developing
around individuals and teams of managers and
programmers from the formerly state-owned
companies who started private businesses,79
mainly in software production. During the
1990s, the state abdicated from the economy
but the ecosystem could still count on the ﬁrms,
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the technical universities and some public research facilities.
By the late 1990s and the beginning of the
new decade, many of these software companies
had become well integrated in the global value
chains (GVCs),80 initially as sub-contractors
combining good technical skills with low labour costs. Gradually, several of those companies were able to move upward in their
respective value chains, to more complex tasks
and high-value-added projects.81 The country
could not become a technology champion but
successfully developed a niche production of
software as early as 2000, becoming the 25th
fastest growing ICT market in the world between 2003 and 2007 (ARC Fund, 2019: 102).
It was already in this period that Bulgaria could
count on some of the leaders in the ICT regional
entrepreneurial system; namely, the software
producer Telerik AD, Sirma Group and their
company Ontotext in the semantic technologies
or Chaos Group in the 3D visualisation. While
in the pre-1989 period, part of the production
facilities had been distributed in different regions of the country; after 1989, the ICT was
mainly concentrated in Soﬁa. This economic
transformation was to a greater extent shaped
by the signiﬁcant increase in the share of
knowledge-based services in the city of Soﬁa
since 1990 onwards.
This process was boosted after Bulgaria
joined the European Union in 2007. First of all,
the EU membership heralded the return of the
State in the economy, at least in the terms of
strategic planning. The EU membership implied the development of strategies such as the
one for smart specialisation. Not surprisingly,
in the ‘Innovation strategy for smart specialisation of the Republic of Bulgaria 2014–2020
(IS3)’ report, ICT is identiﬁed as one of the four
thematic priorities for the country. While the
country has set ambitious objectives so as to
move from the group of ‘modest innovators’
to that of ‘moderate innovators’ (according to
the terminology of the European Innovation
Scoreboard), the plan provided the public authorities with a fundamental direction. As a
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result, in 2018, Soﬁa became the ﬁrst Bulgarian
municipality to adopt and implement its Strategy
for Smart Specialisation: in line with the national
priorities, the capital city set informatics/ICT
technologies and the creative and recreational
industries as priority sectors. As of 2020, the city
has also appointed a vice-mayor in charge of the
digital transformation. While it is too early to
evaluate this strategy, it is evident that the
municipality has already started to proactively
support the ICT ecosystem.
Secondly, the EU membership granted access to different European funding mechanisms.82 The ICT sector developed without
external support until the late 2000s, but the
existence of EU funds has been crucial for its
further development. In parallel to the direct
support of ICT companies, the European Investment Fund has allocated 21 million euros
through the JEREMIE programme to the accelerator, early-stage fund Eleven and the seed
fund LAUNCHub. In recent years, Soﬁa Tech
Park, the ﬁrst science-and-technology park in
Bulgaria, was created as a platform for exchanging knowledge and ideas among academia, businesses, government and society with
EU subsidies for €34 million.
The investment of EU funds has been
complemented by private capital. Alongside
the two funds, a community of angel investors
has started investing in idea-only or early-stage
companies. Incubators and pre-accelerator programmes such as StartItSmart, nine Academy
and Founder Institute have started to provide
knowledge and skillsets to new entrepreneurs.
The formation and expansion of the venture
capital community in Soﬁa have further supported more mature start-ups and companies in
their growth stage (e.g. NEVEQ), as well as
university curricula.
Not surprisingly, the developments that occurred after 2007 were signiﬁcantly favourable
for the ecosystem. The existence of foreign and
local investment, the greater participation and
upgrade of Bulgarian companies in the GVC
and the use of EU funds contributed to the increase in its international competitiveness. The
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EU membership also became a positive signal
and guarantee for foreign investors to take more
responsibilities in the ecosystem. Thus, one can
argue that it is precisely after 2007 that what
Perez (2002) calls ‘turning point’, requiring
institutional changes to fully absorb the new
techno-economic paradigm in the economy and
society, took place.
It is not surprising, then, that data on employment by economic activity indicate how,
over the last several years, Soﬁa’s economy has
undergone restructuring due to rapid growth in
the IT and related business outsourcing industries. Following this robust development,
the country’s IT sector, concentrated in Soﬁa, in
2018 was proclaimed the best performing industry in Bulgaria. A decade’s worth of 600%
increased income since the European Union
accession in 2007 made it the fastest country’s
growing sector. The past 10 years have seen the
local ICT sector experience a transition from
outsourcing, based on low-cost labour and low
added value, to R&D-intensive and high-valueadded products and services, including for the
global automotive producers.83 For this period,
Bulgaria has conﬁrmed its position as a destination for the development of R&D-intensive
and innovative technologies – not only in
software but in hardware as well.84 This trend is
even more clearly visible in the ﬁeld of software product development, in which ICT
multinationals have been establishing R&D
centres since the early 2000s, mainly through
buying out their longstanding Bulgarian subcontractors (e.g. VMWare Bulgaria, Software
AG, SAP, Devexperts, Progress, Bosch Software Innovation Soﬁa, IDT Bulgaria and
Leanplum Bulgaria).
In parallel, several authentic Bulgarian
companies claim to rank among innovative
global leaders, albeit within ‘narrower’ specialised market niches – such as software producer Chaos Software, the global leader in
enterprise knowledge graph technology and
semantic database engines Ontotext; the software producer Interconsult Bulgaria, the producer of mobile and business apps Mobile
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Systems; Software Group Bulgaria, specialised
in digitalisation and integration solutions for
institutions that provide ﬁnancial services; and
Sirma Medical Systems, delivering software
applications and smart data management for
healthcare. Bulgarian companies in this sector
have now begun providing products and services to end-clients instead of being involved
only in sub-contractor networks. Together with
several dozen large companies, there are fastgrowing SMEs in numerous segments from
Fintech, Cleantech, and gaming to EdTech and
entertainment.
Such successful developments in the sector
have made it more attractive to ‘budding’ entrepreneurs.85 About 30% of the companies
operating in 2018 were founded after 2014.
Almost three-fourths of these new businesses
are located in the ‘Information technology
activities’ sector, which includes programming
and execution of consulting services in connection with computer maintenance and computer systems. A recent survey on Bulgarian
ICT start-ups has also acknowledged their overconcentration in the capital city illustrating the
attractiveness of the Bulgarian capital for the
start of new businesses within this ecosystem.
The bulk of the ICT sector is, thus, concentrated in the Bulgarian capital (accounting
for 87% of revenue, 80% of employment and
91% of added value for the whole sector in
2018). At present, 14% of Soﬁa’s exports are
produced by the IT sector, itself employing
about 50,000 people (in 2018), who are paid 3–
4 times more than average wages in the city.
An important segment of the ICT has become the outsourcing industry, which was
hardly known in Bulgaria amid the 2000s. The
movement of operations among companies
active in the outsourcing of business services to
Bulgaria was partially driven by the available
skills, relatively good infrastructure and lower
wage costs in the country. In some cases, activities were relocated from former sites in
Western or Central Europe. By 2016, the value
added of the outsourcing sector in Soﬁa had
reached a record of 2.2 billion Bulgarian leva
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(or €1.1 billion), about 50% above its 2011
level. Thus, the outsourcing industry has already contributed 10% in added value to the
capital’s economy. At present, there are 60,000
employees working in business process or information technology outsourcing, mainly located in Soﬁa. 4.8% of Bulgaria’s GDP is
generated by this sector, making Bulgaria the
third most attractive outsourcing location in
the world according to the 2015 Business
Process Outsourcing (BPO) & Shared Service
Location Index by the global consultancy
group Cushman & Wakeﬁeld.
In the last decades, the talent and skill
providers have majorly contributed to the IT
ecosystem. Soﬁa, for instance, beneﬁts from the
concentration of educational institutions providing skills for the ecosystem. At present, 23
universities with more than 100,000 students
(including 42,000 in STEM) and 63 research
centres are located in the capital. Furthermore,
several private educational initiatives have
been launched recently in order to ﬁll the skills
gaps. Speciﬁc examples of those ‘academies’
are the Software University, called SoftUni, and
the Telerik Academy – both launched by
founders of successful IT companies. Since its
establishment in 2014, about 5500 students
graduated from the 1-year training curricula
and 92% of them have started work in local IT
companies. Established as an alternative to the
standard universities, the private IT academies
focus on the practical aspects of the software
development, thought by practitioners from
leading companies.
The development of the ICT entrepreneurial
system in Soﬁa has enabled high-road development, pushed by the digital transformation
and the EU membership. In the context of
drastic economic and societal changes, the
Bulgarian ICT sector succeeded in transforming itself in the early post-socialist years
and integrating with the GVC, ﬁrstly, as a lowwage, low value-added sub-contractor, but
lately as a high-value-added supplier of specialised software and IT solutions. Most recently,
this development has been led by multinationals
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with local R&D centres on the one hand, and
highly specialised local companies on the
other. Simultaneously, the ecosystem has
beneﬁtted from the path-dependent developments, availability of skills and improved
access to ﬁnance, especially following Bulgaria’s EU accession, the state support and
long-term strategy planning. However, the
strategic positioning of the city with regards to
ICT development has been recent, and the
mobilisation of EU/national support instruments has still not proven sufﬁcient to overcome policy gaps, in terms of skills provision
or infrastructure, enabling private actors such
as the academies to do their part. The pathdependency and integration with the GVC
have both played positive roles in keeping
human potential in the region of Soﬁa and
attracting talent from the countryside. This
indicates that the ecosystem is still in the
synergy phase of the technology deployment.
Still, even given that digitalisation’s effects
have been socially inclusive in general, it is
difﬁcult to evaluate the potential spillover
effects on other business ecosystems or other
regions in the country. Finally, the ICT ecosystem seems to be beyond the reach of the
‘captured state’86 because ICT and BPO
businesses stand independently from organised maﬁa-type groups and the so called
‘captured’ state. This is due to the complex
and often transnational character of IT activities, not easily understood by various oligarchic circles and based on the prevalence of
intangible assets such as human capital.
In sum, the development of the ICT system
in the city of Soﬁa illustrates the deployment of
the new technologies of the Fifth Industrial
Revolution in the context of emerging and
peripheral market economy and their mainly
positive effects on employment and economic
development. The development of the post1989 business ecosystem, however, could not
be understood without considering the pathdependency from the pre-1989 period and the
existence of multiple elements of the business
system that have been transformed afterwards
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such as the qualiﬁed software and hardware
engineers.

Discussion
Building up on Perez’ (2002) neo-Schumpeterian
vision, in this analysis we illustrated how each
new technological revolution entails consequences in both the organisation of work and
production in ﬁrms, as well as requires proactive intervention on behalf of the government. This is particularly true when different
techno-economic paradigms coexist or overlap
in their development.
The case studies relative to the automotive
industry and the ICT sector show how each
ecosystem undergoes phases of irruption, stabilisation and maturity and that the synergistic
actions of institutions and individuals is essential for the economic and social adaptation
to newly introduced technical paradigms. As
we have illustrated in the previous sections, in
the long term the two regional entrepreneurial
ecosystems of the English West Midlands and
the Bulgarian Soﬁa experienced partial or
complete restructuring to survive technological
and organisational change. Particularly, the
proactive and cooperative response to factors
such as rapid globalisation and internationalisation of capital on behalf of ﬁrms, the government and agents such as universities
allowed for the survival and development of the
automotive and ICT sectors. In the UK, the
latter was possible also thanks to the intervention by both the government and the local
authorities, as well as the strong collaborations
between ﬁrms and research institutions – in line
with Stam and Spigel’s (2016) argument that
innovation proliferates in speciﬁc geographical
clusters. In Bulgaria, during the pre-1989 period, the development of the ecosystem was
completely dependent on state intervention,
encouraged by the activity of the so-called
‘socialist entrepreneurs. After 1989, it experienced ﬁrstly a state of laissez-faire in order to
adapt and survive, leading to major disruption
while it was able to further develop, following
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2007, thanks to the mobilised public and EU
support.
Technological revolutions and new economic paradigms allow the survival of industries only insofar they are prepared to adopt the
new quickly. Most of the time, strong collaboration and government support are necessary
to achieve this goal. This article showed that in
both the cases of the mature automotive sector
in the developed UK and of the freshly introduced ICT sector in developing Bulgaria,
technologies radically changed the way in
which entrepreneurial ecosystems worked.
While decisive collaboration between agents
such as ﬁrms, research institutions and the
government was crucial in the UK to make
creative destruction purposeful, joint effort
encouraged by local entrepreneurs in Bulgaria
became pivotal to adapt to a technological
system afresh.
The automotive and ICT sectors developed
in two very different countries: namely, the
British ‘workshop of the world’ and the
Bulgarian new economy. The long-term perspective used in this analysis, however, shows
that in both cases, the solution to complex
industrial realities was always the compromise
between state and private intervention. In other
words, the West Midlands and Soﬁa represent
the key economic clusters of their countries due
to the open entrepreneurial system they assured
over time by allowing collaborations between
ﬁrms and proactive entrepreneurs, research
institutes and reactive governments. As the
result of the synergistic behaviour observed in
these areas, the entrepreneurial ecosystems of
the West Midlands and Soﬁa were able to
overcome the educational and organisational
gaps caused by external political and economic
events by re-inventing their products, ameliorating their techniques of production, supply
and management, and reconsidering the role of
their labour force.
Innovation processes such as digitalisation
do not occur automatically. They are determined by the actions of speciﬁc economic
agents and the relationships between them.
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The crises of 1973 and 2008 were addressed
by reskilling workers and creating an enviable system of integration between ﬁrms, at
both local and international levels. Policymakers of today must deal, on the one hand,
with the climate catastrophe, and on the other
hand, with the COVID-19 pandemic. Repercussions can be dramatic if actions are
taken in view of short-term results. This article shows that exploring regional entrepreneurial systems is key to understand how
to reproduce ‘engines of innovation’ large
scale,86 but that success in doing so signiﬁcantly depends on the range and power of
actors entitled to act within the political and
geographical context of reference.
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