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EXECTUTIVE SUMMARY
With current levels of greenhouse gas emissions, the
emergence of a low-carbon economy has become an
urgent necessity for nations throughout the world.
The differences between capitalist models in these
countries must be taken into account when considering
this transition. Applying the Varieties of Capitalism
theory, I argue that both systems of Coordinated Market
Economies (CMEs) and Liberal Market Economies (LMEs)
are necessary to ensure the emergence of a global lowcarbon economy, as their different institutional settings
are complementary. LMEs favour the emergence of
new green technologies via the promotion of radical
innovation. Then, CMEs can better implement these
technologies in the long-term as the CME skills
formation system allows for the creation of green jobs.
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INTRODUCTION
For years, the scientific community has underlined the
role that human activity has played in the climate change
phenomenon and pointed out the urgent need to reduce
greenhouse gas emissions (Hodson, 2017). Making the shift
towards a low-carbon economy is often depicted as a crucial
step (Fairly, 2017) and requires changes in energy supply and
efficiency (OECD/IEA/NEA/ITF, 2015: 25). In order to achieve
this, we need low environmental impact technologies. Such
changes would enable further transitions in the way we use
that energy (in the transportation or manufacturing sectors, for
instance), and call for the appearance of new “green skills” and
“green jobs” (OECD/IEA/NEA/ITF, 2015: 24). “Green jobs” refer
to (new or evolving) occupations with low-carbon effects, either
through the use of decarbonised technologies or through more
environmental-sensitive organisational management (Dierdorff
et al., 2009: 4).
Achieving a low-carbon economy is traditionally thought to
be only possible with incentives provided by the state (Helm and
Hepburn, 2009). Indeed, it is widely believed that without public
intervention, the current status quo will always prevail. The ozone
depletion crisis, which ultimately led to the Montreal Protocol in
1987 - putting an end to that environmental crisis and allowing
for the recovery of ozone levels - depicts how, once political will
is achieved, environmental challenges can be overcome via states’
actions (Agre et al., 2017). Nowadays this belief is illustrated by
the growing number of climate change scientists, frustrated by
the lack of ambitious policy implementation, who are running
for office (Fairly, 2017). Even if behavioural and consumption
changes are necessary to begin the transition, a green revolution
will ultimately only be realised from a supply point of view
(Fankhauser, 2013). Putting a price on carbon is therefore one of
the most crucial steps. This is the objective of the European Union
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Emissions Trading System (EU ETS). Launched in 2005, the EU
ETS is the first and biggest greenhouse gas emissions trading
system that exists in the world (European Parliament and Council
of the European Union, 2003). Such international agreements can
only be negotiated by the state at a multilateral level.
However, certain aspects of a low-carbon economy could
potentially emerge independently of the state’s actions. The
Varieties of Capitalism (VoC) framework allows for a novel
perspective on the transition toward a low-carbon economy. VoC
compares capitalist systems in the Western world and observes
that there is no single capitalist system. On the contrary, different
types of capitalism exist with differing institutional settings. The
VoC focuses on how political economy shapes the relations and
dynamics between a firm and other actors (Hall and Soskice,
2001). Four main aspects of institutional settings are considered
within the VoC. First, industrial relations cover the bargaining
over workers’ wages and working conditions, and the influence,
coordination and role of trade unions. Second, the organisation of
education and vocational training determines the ability of a firm
to find workers with adequate skills and a worker’s incentives to
invest in specific skills. Third, corporate governance covers how
firms secure funds for innovation and research and development
projects as well as the information available to investors. Finally,
inter-firm relations depict relations of a firm with its suppliers,
the ability of clients to secure stable demand for its products or
services and cooperation within the firm’s industry with regard
to education, collaborative research and development, and
technology transfer (Hall and Soskice, 2001).
Within those four aspects, the VoC typology differentiates two
pure capitalist models: coordinated market economies (CMEs)
and liberal market economies (LMEs) (Hall and Soskice, 2001
and Hancké et al., 2008). CMEs, such as Germany, for instance,
are mainly characterised by a strong collaboration among actors
which are bound together by trust and commitments, long-term
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employment and non-market relations. Trade unions are wellorganised and in close contact with firms’ directions. Because
trade unions and firms are able to ensure long-term employment
within a specific industry or even within the same firm, workers
have a stronger incentive to invest in industry- or firm-specific
skills. Stakeholders are very much integrated in corporate
governance, leading to steady investment not based on current
profitability but rather on a firm’s reputations. Investment
therefore favours small-scale changes, which workers and
producers know will ensure a high quality of existing products.
Even though in competition, firms from the same industry
work closely together to ensure the same rights to their workers
and trade unions. Otherwise, an excessively-mobile market
force would negatively impact these firms, given their need for
specific skills. Finally, firms collaborate on education, research
and development to ensure loyalty among workers and investors.
On the contrary, LMEs, such as the United Kingdom, work
based on fluid labour markets and competitive relations among
actors (Hancké et al., 2008). Industrial relations are very weak
as trade unions are poorly organised. Workers’ employment
conditions are much more fragile, leading to a very mobile
workforce. There are no incentives for workers to favour specific
skills (if they risk being dismissed rapidly), and the educational
system puts forward rather general skills which can be easily
used in many different sectors. Because of the very mobile
workforce, competition among firms is very high. Shareholders
are not consulted on corporate governance and therefore lack
internal information on the financial health of the firm. This
leads to a preference for short-term, profitability-led investment
(in radical innovation, for example), where the return on
investment is supposedly high. As firms must compete for the
best workforce and the best innovation, there is little to no
cooperation among firms.
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Because of its firm-centred approach, the VoC enables a deep
analysis of a low-carbon economy emergence in either one of its
two pure models, independently of state-driven incentives. I argue
that both CME and LME systems are necessary to ensure the
emergence of a low-carbon economy, as their different institutional
settings are complementary. First, radical innovation needs to
take place in order to create new green technologies (OECD/IEA/
NEA/ITF, 2015: 24). Contrary to incremental innovation, which
improves upon existing products or production process via smallscale changes, radical innovation disruptively induces new goods
and processes and is more likely to happen within LMEs. Once
past the high-profitability phase of innovation, the technology
is passed on from LMEs to CMEs. This transfer triggers a need
for a workforce adaptation to the new technologies. Within the
CME, firms adapt their in-house skills acquisition and the skills
formation system adjusts, leading to the creation of green jobs.
Overall, CMEs will be more likely to become fully low-carbon
economies, but such transition can only be realised with the help
of LMEs’ incentives for radical innovation.
In the following sections, I will first present the theory in
which certain scholars deem LMEs incapable of producing
green innovation. Second, I will explain the importance of LMEs’
innovation systems for the emergence of green technologies and
why their institutional settings are more appropriate for this
goal than that of CMEs. Third, I will argue that green skills and
green jobs are more likely to emerge within a CME than an LME.
Finally, I will address potential critiques and policy implications.

DEBATE
Carnevale (2014) suggests that environmental concerns
are more easily incorporated in a CME than an LME and that
sustainable actions are therefore more likely to take place in the
former rather than the latter. Because CMEs are less short-term
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profit oriented than LMEs, it would be easier for firms in a CME
model to commit to long-term action (through sustainability
disclosure, for instance). Carnevale (2014) also argues that CMEs
offer better institutional conditions for stakeholders to collectively
act upon their environmental concerns by favouring stakeholder
influence over the decision-making process within the firm.
She concludes that even if LMEs’ individual stakeholders have
environmental concerns, they will favour profit-driven solutions
over those which are more environmentally-beneficial in order
to maintain the firm’s competitiveness.
Mikler and Harrison (2012) question the LMEs’ ability to
favour green innovation. They argue that although LMEs perform
and create radical innovation, they are too focused on shortterm investments and are therefore less effective than CMEs at
promoting the type of long-term innovation necessary for green
technologies (Mikler and Harrison, 2012: 190-191). According
to their research, the emergence of such green innovation would
require patient capital, defined as finance allocated based on
criteria other than current profitability or publicly-available
financial data. This kind of patient capital is provided by
investors who are well-integrated in industry-based networks,
which allows them to assess firms’ reputations and take this into
consideration when allocating their resources. On the contrary,
impatient capital is investment based on current earnings of a
firm and its value in equity markets. Therefore, impatient capital
will favour investment in innovation with short-term returns on
investment (Hall and Soskice, 2001). They argue that because
investment in LMEs is profit-driven and a long-term vision for
green technologies is necessary, such technologies cannot be
created within an LME. Therefore, Mikler and Harrison (2012)
argue that market forces alone cannot promote green innovation
under a short-term driven capital system, and public financing
must step in.
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Those two arguments criticise the short-term, profit-driven
LME functioning, without taking into consideration the riskaverse aspects of a CME model. A CME-based firm will try to
avoid any radical changes in its production system and does
not consider taking unnecessary risks in favour of higher shortterm profits. Once it has found its comparative advantage, the
firm benefits more from sticking to its business model, as it is
building steady relationships with trade unions, other firms
from its sector, and its own workers through the formation of
firm-specific skills. Radical changes, both in production and
managerial matters, could jeopardise the stability of its system,
putting the CME model at risk. Because stakeholders have a
bigger say in the decision-making process of the firm and are
fully aware of the difficulties that radical innovation could bring
to their institution, they encourage stability, and therefore prefer
incremental innovation.
The fact that LMEs work on an impatient capital system does
not disqualify the model from promoting green innovation.
Impatient capital favours innovation that allows for a return on
investment in the short term. Research and development within
an LME is financed through a system of trial and errors. Investors
choose many different projects, knowing most of them will
fail. The failed projects will, however, enable the next research
and development project to go a step further in the researched
field. The process of financing new ideas continues until radical
innovation happens.
It is important to be explicit about the expected amount of
time needed to restart the process until a green technology has
emerged. Innovation has to be funded and developed within
LMEs. After it has become more established among LME actors,
it will take some time for the technology to be adopted by the
CMEs. Even then, CME firms will also need time for workforce
skills to adapt in order to adopt green innovation in the long
run. The limitations section below addresses this issue in further
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depth. However, the main takeaway is that as long as investment
keeps flowing into idea development, the likeliness of a radical
low-carbon discovery within an LME remains significantly
higher than in a CME – and however long it will then take for
CMEs to adopt the innovation must be accepted as a necessary
cost of long-term systematic change.
My argumentation will resume as follows: First, LMEs’
impatient capital is necessary to favour radical innovation,
which is absolutely essential for transitioning towards a lowcarbon economy. One needs new technologies. Second, CMEs
are better at effectively implementing a low-carbon economy
afterwards. Indeed, once the immediate economic benefits of
the new technology have been smoothed out, the LMEs will not
work on implementing the new technologies durably in their
production system because once more actors begin to saturate
this new market, the profit margin for LME-based companies
decreases, which leads them to revert to their competitive
advantage in innovation and restart the cycle. LMEs therefore
discover the innovation and make green products available but
will not commit to maintain themselves in a long-term lowcarbon economy. Nevertheless, without the first initial LME
input to favour the radical innovation, the emergence of such
new technologies might never take place.
Skills developed from green jobs originate in the new
technologies being made available. Viable innovation happening
in an LME is adopted in a CME, which creates a demand for a
labour force equipped with appropriate skills. While the skills
formation system adapts itself, each CME firm trains its workers
to the new technologies. Once the CME model has adopted the
green jobs, they continue to invest in such skills, because CMEs’
actors are averse to change.
To summarise, in order for a low-carbon economy to emerge,
one needs green technology as well as green skills to implement
such technologies. The first step is to develop the technology. At
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that phase, because the green product or production method
is still a prototype, specific green skills are not a determinant
in ensuring its innovation. However, in order to guarantee the
technology’s development and large-scale implementation in the
long run, new green skills will be crucial. Once LME firms exit the
market for the new technology, it is essential that the process of
upskilling and greening the CME workforce has already started.
Therefore, there is an overlap period in which green innovation
and green skill formation should happen at the same time. I will
first address innovation and then turn to skill formation.

INNOVATION
Radical versus incremental innovation
To ensure that greenhouse gas concentrations in the
atmosphere remain below dangerous levels, “carbon productivity
must increase from approximately $740 GDP per ton of CO2
[carbon dioxide] today to $7,300 GDP per ton of CO2 by
2050” (Beinhocker et al., 2008: 7). This change is comparable
to the increase in labour productivity that took place during
the Industrial Revolution. However, in this case such changes
would need to happen in one-third of the time of the Industrial
Revolution, underlying the need for revolutionary solutions
(Beinhocker et al., 2008: 8 and Mikler and Harrison, 2012: 184)
in the form of low-environmental impact technologies.
The process of radical innovation can concern all aspects of
production. As defined above, radical innovation leads to the
creation of new goods or new methods of producing, whereas
incremental innovation improves already existing products
or production processes via small-scale changes. Radical
innovation can be as broad as proposing a new technology
complete with a reinvention of production systems, and with that
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a transformation of techno-economic systems and paradigms
(Dicken, 2003: 86–87).
Radical innovation seems to offer the only response
appropriate to address the urgent need of technological change in
the fight against climate change. Radically new technologies offer
a tangible way to obtain substantially higher carbon productivity,
and Alcamo et al. (1995) see radical technological innovation as
the only possibility to influence future greenhouse gas emissions
levels. Strong technological change indeed remains the preferred
solution for many climate mitigation actors, as the rate and
direction of technological change will play a dominant role in
reducing greenhouse gas emissions (IPCC, 2000: 5–6).
For Barker and Bashmakov (2007), incremental innovation
will be insufficient to effectively address climate concerns. They
underline the fact that “most studies suggest that [greenhouse gas]
mitigation shifts over time from energy efficiency improvements
to the decarbonisation of supply” (Barker and Bashmakov, 2007:
659), which is akin to a shift from an incremental to a radical
form of innovation. Indeed, using energy more efficiently is an
incremental change that does not offer the necessary shift to
properly respond to the climate change challenge.
Once a radical innovation has successfully taken place in
an LME and its short-term economic effects have been wiped
out, one expects this innovation to penetrate a CME’s economic
model, which takes this new knowledge a step further via
incremental innovation. Indeed, one can observe evidence of
this penetration in country-level relative specialisation indices
of granted patents. The relative specialisation index offers a
benchmark of a country’s position relative to the world standard
per technology field. By correcting for the effects of country
size, it captures whether one country has a lower or higher than
average propensity to obtain a patent in certain technology
fields. If positive, the relative specialisation index indicates
that a country tends to have a relatively higher share of patents
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related to that technology field. Based on the work of Hall and
Soskice (2001: 44), one can observe that Germany - a pure CME
model - and the United States of America (US) - a pure LME
model - had relative specialisation indices which were opposite
mirror images of each other in 1983 and 1993 (see Figure 1).
The gap of ten years allows observing how patent specialisation
is evolving. It gives interesting insights into upcoming trends.
Germany tended to specialise in fields dominated by incremental
innovation (transportation, civil engineering etc.), while the USA
specialised in fields corresponding rather to radical innovation
(biotechnology, medical technology etc.).

242

[The emergence of a low-carbon economy in differing capitalist models]

FIGURE 1: PATENT SPECIALISATION OF CME GERMANY
AND LME USA IN 1983-1984 AND 1993-1994

Source: European Patent Office data, retrieved from Hall and Soskice, 2001: 44.
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Thus, these two charts provide an interesting illustration of
the different types of specialisation in technological innovation
typical to LMEs and CMEs.
According to the VoC approach, one would expect a
transition of patent specialisation from LMEs to CMEs, as LMEs
move toward new, promising sectors for radical innovation and
CMEs deepen the knowledge of previous LME-specific sectors
via incremental innovation.
When recalculating the relative specialisation index between
2007 and 2016 (which again leaves enough time to assess the
evolution of patent specialisation), one can see that the opposition
between the German and USA indices remains (see Figure 2).
However, adjustments and evolutions can be spotted. Indeed,
with regard to technology fields previously dominated by the USA
such as surfaces, control systems and machine tools, Germany
seems to have increased its specialisation. In organic chemistry,
Germany has reduced its negative index in comparison to 1993.
This confirms the assumption that certain fields of technology,
once an LME’s radical innovations have been exported, can
be seized upon by CME firms and further developed through
incremental innovation. The example of surface technology is
particularly illustrative of such trends. Since 1983, the USA has
constantly reduced its patent specialisation in surface technology
to the point that it became negative in 2016. On the contrary,
Germany expanded its patent specialisation in that field, shifting
from a negative index in 1983 to a positive one in 2016. This
illustrates how USA-based firms limited their investment in
the research and development of surface technology, as radical
innovation had already taken place for this field. On the
contrary, German firms picked up new surface technologies to
improve them and offered higher-quality products to their target
consumers, which value firms’ reputations. The LMEs then
move on to new fields that necessitate radical innovation, such
as computer technology in the USA (see Figure).
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FIGURE 2: PATENT SPECIALISATION OF CME GERMANY
AND LME USA IN 2007 AND 2016

Source: European Patent Office (2016) using the methodology of Aknes et al. (2014).
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Financing innovation
The financial system of an LME enables a more risk-oriented
approach toward the financing of research and development
projects. As argued, it is precisely this approach that enables
radical innovation to occur. Mikler and Harrison (2012) affirm
that because of LMEs’ impatient capital systems, those economies
are not appropriate to develop new green technologies. Mikler
and Harrison make the assumption that the development of
green technologies can only happen as a result of long-term,
persistent innovation (2012: 199).
However, low environmental impact technologies do not
necessarily need to arise from patient capital. Indeed, one right
bet from an investor is sufficient for the development of a new
technology, while failed projects might help improve future
research and development ideas, on a trial-and-error basis. Let
us take the example of a child’s wish come true: teleportation.
For such a radical (and de facto green, as it would make every
transport facility obsolete) innovation to take place, years of
research would be needed. The first attempt might not be the
successful one. This is not a problem for investors as within a
risk-driven investment system, they fund different projects at
the same time, knowing that if only one succeeds, because of its
radical innovation, the profit generated will by far outgrow the
loss from the other funded and failed projects.
One can also argue that there is no assurance that such low
environmental impact technology could originate from a CME.
Indeed, a CME is defined by a dominant position of stakeholders
over shareholders in firms’ corporation (Chilosi, 2012). For
instance, automobile manufacturing in CME Germany remains
a highly polluting and coordinated industry that represents
an important share of the German economy. The automotive
industry amounts to twenty percent of total German industry
revenue (Germany Trade & Invest, 2016: 3). The industry
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benefits from very skill-specific workers, firms’ good reputations,
consumers’ loyalty, and high-quality competitive products.
Strongly coordinated inter-firm relations, corporate structures,
and stakeholders promote the maintenance of the status quo
if it is beneficial, as is the case for the automotive industry.
Cooperation in research and development amongst firms of the
automotive industry will not push in favour of low environmental
impact technologies, as the costs of innovation might outweigh
the benefits for the sector. Also, the shift towards “green
innovation” would require the agreement of all stakeholders of
all firms, which diminishes the likeliness that a consensus would
appear. Lack of trust because of the high probability of free riders
renders greening initiatives improbable. That way, the status quo
can prevail.
Returning to the example of teleportation, it is difficult to
imagine that any stakeholders in Germany would ever favour
such innovation. Indeed, because of the enormous impact
teleportation would have on the transport sector, its development
would jeopardise inter alia the entire car industry. Stakeholders
have no interest in investing in a green innovation that goes
against their industry’s interests. This is why disruptive innovation
such as teleportation could not take place within a CME. On
the contrary, within an LME, the project would be financed at
the same time as many other projects also promising radical
products. Supposing the research and development process
is successful, a new market is created for this revolutionary
teleportation device. Shareholders are driven by the prospects
of monopoly in a promising market for the lucky firm who
developed the device. High demand for an expensive product
yields high profits despite the significant production costs
associated with the early phase of development. However, new
firms are quick to develop similar prototypes to claim market
shares. As actors multiply and competition rises, profit margins
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lower and LME shareholders seek new research and development
projects to find the next disruptive market.

The case of the transport sector
Electric cars are often described as an incremental innovation
(Mikler and Harrison, 2012: 183). While these innovations
promote mitigation, the technology utilised by electric and hybrid
cars does not offer sufficiently low environmental impact. Indeed,
even in the case of purely electric cars that do not emit greenhouse
gas when used, emissions actually happen during electricity
production. Therefore, an electric car can only be considered a
green technology if the electricity is produced via renewable
energy, which currently cannot be ensured. The issue of the lithium
battery for the cars also limits its environmental sustainability, as
lithium remains a very rare material whose exploitation will peak
if electric cars were to replace conventional cars.
A revolution in the transportation domain is necessary
to reverse its impact regarding environmental externalities,
which can only happen through radical innovation in mobility
(Blanquart, 2017: 2). Those radical innovations, as stated above,
will more likely happen within LMEs and research is already
making progress on the decarbonisation of energy supplies in
the transportation sector (International Energy Agency, 2016).
The example of Mobilicity illustrates how innovation takes place
within an LME. Mobilicity is a concept for an urban transport
scheme that consists of lightweight, electrically-powered,
automated and driverless pods (Capoco UK, no date; see Figure
3) that would offer personalised public transport. Passengers can
order their drive via a cell phone application. This allows for the
accumulation of data, which enables optimisation of the chosen
route and other passengers to enter when their destination is
close. This new flexibility, which is lacking in a standard bus,
underpins Mobilicity’s aim to replace traditional public transport
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and car use in urban areas. It can therefore be described as a
radical innovation as it combines major innovations across
multiple sectors of urban mobility in a single product.
FIGURE 3: MOBILICITY AUTONOMOUS URBAN TRANSPORT

Source: retrieved from http://www.mobilicity.co.uk.

Mobilicity, currently at the development phase by the UK–
based Capoco Design Limited, offers a new vision for urban
transport. Its developers claim that Mobilicity can transport the
same number of people as a conventional diesel bus fleet using
half of the energy (Low Carbon Vehicle Partnership, 2012: 6–7).
Because the pods are driverless and electrically-powered (with
the aim to use renewable energy), they would be a cheaper option
than a standard bus or private car. Route optimisation would
ensure that the amount of time for a defined ride is comparable
to that of a private car. If such a cheap and efficient system were
to be implemented, private cars would become obsolete, and
the share of land and space used for roads and parking could be
reduced. While in a typical new urban development this share
would amount to 30 percent, Capoco Design Limited estimates
that this could be brought down to 8 percent (Ponsford, no date).
As with teleportation, the spread of a product like Mobilicity
could harshly jeopardise market shares of the conventional
automotive industry. It is therefore comprehensible why German
car manufacturers might not support such innovation, if it
threatens to reduce their dominant market.
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SKILLS FORMATION
Types of skills
Once new, low-carbon technologies arise, they create a
shortage in skills while the workforce adapts its capacities to the
newly available technologies. According to Jagger et al. (2013: 43),
“The transition to a low carbon economy will require sufficient
appropriately qualified and skilled people to manufacture,
install, operate, and maintain the low carbon technologies and
approaches”. Creating green jobs can therefore only happen
through the transformation of skills formation, both within firms
(in the short-term) and in the national skills formation system
(over the long-term).
Skills can be organised into three categories: firm-specific
skills, industry-specific skills and general skills (Estevez-Abe
et al., 2001). Each type of skills possesses a different portability.
The first type - firm-specific skills - are the skills acquired “in
the field” while working at a certain position, making them the
least portable skills. Industry-specific skills are acquired through
vocational training and correspond to the need of a specific
sector. Therefore, they are portable only within that sector. The
last type, general skills, are the most portable, as their values
remain constant independently of the firm or industry it is being
used for (Estevez-Abe et al., 2001: 148).
The transition towards a low-carbon economy requires
the ‘greening’ of already existing professions, coupled with
the emergence of new appropriate skills in definite sectors
(CEDEFOP, 2010). Most of the greening of jobs can be done
through “upskilling” already existing jobs, without having to
invest in an entire new formation. Indeed, already existing
skills are often very valuable for new green technologies (see
Figure 4). Firm- and industry-specific skills are likely to be seen
as more valuable for the emergence of green jobs. Green jobs,
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for the most part, are considered to emerge from a transition
from conventional manufacturing jobs to more eco-sensitive,
decarbonised jobs. Manufacturing skills required in traditionally
high-polluting industries (transportation, energy supply etc.)
offer much-needed expertise to help in the transition of such
industries (Dierdorff et al., 2009). For instance, “workers with
experience in shipbuilding and in the oil and gas sector are
highly sought after in the wind-turbine industry for their skills in
welding, surface treatment and outfitting” (CEDEFOP, 2010: 9).
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FIGURE 4: EXAMPLES OF UPSKILLING TO NEW OCCUPATIONS

Source: retrieved from CEDEFOP, 2010: 10.
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While every position within a production system can have a
positive ecological impact, Jagger et al. (2013) focus mostly on socalled “deep-green jobs”, which are those directly involved in the
manufacturing of new low-environmental impact technologies.
Such jobs seem to be the most valuable regarding the transition
toward a low-carbon economy, as they have a bigger impact on
implementing the needed technologies (Martinez-Fernandez et
al., 2010: 28–31). “Light-green jobs” consist of more general tasks
(requiring general skills such as organisational management),
and might include project managers that decide to favour
green options for their projects (such as avoiding printing and
unnecessary trips). While playing a non-negligible role, lightgreen jobs have less influence over the levels of greenhouse gas
emissions than deep-green jobs, such as heating installers that
put solar energy systems in place for their clients. Therefore, it
seems firm- and industry-specific skills are more valuable for the
emergence of green jobs than general skills are.
According to the VoC approach, the welfare model of
an economy is strongly linked to its skills-formation system
(Estevez-Abe et al., 2001). In a CME, where employment and
unemployment protections are high, a worker can commit
to invest in industry-specific skills, as he or she knows that in
the case of dismissal and of crisis of a whole sector, the welfare
system ensures a certain protection to the dismissed worker. On
the contrary, in an LME, where employment and unemployment
protection are very low, the workforce has no incentive to
invest in specific skills and will rather prefer general skills that
are highly interchangeable among firms. Deep-green jobs are
therefore more likely to emerge within a CME, which favours
firm- and industry-specific skills, than within an LME, which
would rather support general skills (Lauder et al., 2008).
Let us re-examine the example of teleportation devices. The
emergence of this new product would threaten the existence of

253

THE PUBLIC SPHERE | 2019 ISSUE

entire transport industries. At the same time, once the technology
is existent, a market is already established. Most of the high-risk
radical innovation has already been financed and its competitive
outcomes have been proven. CME firms have no other choice
than to adapt to this new technology and cannot simply ignore its
potential. However, they will adopt a very different approach than
LMEs had. Because they are looking at establishing a dominance
in the market in the long-run, CME firms aim at improving the
product with small-scale changes. They make it cheaper and safer
for consumers to use. This fits their approach of quality-driven
competitiveness, which is based on reputation and consumers’
loyalty. In order to improve this high-tech technology, CMEs
need engineers and other high-skilled workers with strong
technical background. Car manufacturers can use their already
existing workforce to improve the teleportation devices and make
them more adaptable to their customers. This requires the CME
firms to invest in upskilling programmes. Indeed, the workforce
will need to learn the specificities of this new product but their
technical background greatly simplifies the adaptation.

Vocational Education and Training
and skills formation
Vocational Education and Training (VET), sometimes
referred to as technical or careers education training, provides
to their pupils and students a variety of knowledge needed for
specific works.
Stroud et al. (2014) consider VET as a necessary way to
promote the required green skills that will then lead to green
jobs. In the long run, VET, which offers green skills to future
workers, ensures the long-lasting establishment of a lowcarbon economy (BV ECORYS Nederland, 2010). Indeed, the
adaptation of a VET system illustrates the capacity to envision
future needs on the labour market, a crucial issue for an economy
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transitioning toward lower-carbon use. By targeting the skills
needed for tomorrow’s production system and favouring their
dissemination, VET represents a key factor in the creation of
green jobs.
In Germany, two-thirds of school leavers go into vocational
training of some kind (Bosch and Charest, 2008: 433). This can
be explained under the VoC approach by the preferences for
specific skills, as seen before (Hall and Soskice, 2001). Because
VET plays a crucial role in the formation of firm- and industryspecific skills, it is the one system that can help transitioning to
“deep-green jobs” and towards mastering more environmentalfriendly technologies. The CME VET system enables a much
more dynamic implementation of change, whose orientations
are defined on the long run. This ensures that changes are longlasting (Evans and Stroud, 2016: 264). Because of the strong
coordination among the relevant actors within the CME model,
the German VET system is easily adaptable to new demands of
the labour market (e.g. green skills) (Evans and Stroud, 2016).
In its 2010 report, the European Centre for the Development
of Vocational Training (CEDEFOP) underlines that in
Germany, despite the absence of a state green skills policy, an
environmental dimension has been integrated into most VET,
offering substantial environmental protection formation within
the entire country (CEDEFOP, 2010).
Vocational training in LMEs, on the contrary, is much lower
than in its CMEs counterparts (see Figure 5) and seems to
have dropped throughout the years (Bosch and Charest, 2008:
441). The lack of investment both from prospective employees
and firms in the formation of specific skills within LMEs can
be explained because such investment requires a long-term
vision while LMEs are short-term driven, therefore limiting
the impact of environmental concerns (Kemp and Loorbach,
2006). In the case of the UK, Lauder et al. (2008) note that
labour market conditions, which favour general skills and do not
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provide enough protection against poaching, justify this lack of
investment in skills formation. Therefore, future employees have
no reason to seek vocational training and employers have no
reason to provide their own employees with new skills, either via
upskilling or via influence over VET system. Contrary to CMEs,
employers’ behaviour within LMEs’ institutional frameworks
does not encourage changes in VET to support the formation
of green skills. Even if VET was further promoted in LMEs, its
attractiveness would remain low for prospective students, as
industry-specific skills take away flexibility in the sector they can
work in. Without additional unemployment protection, it is in
their interest to promote general skills that can be used in a large
variety of sectors.
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FIGURE 5: EDUCATION AND TRAINING INDICATORS IN FIVE COUNTRIES

Source: OECD, 2007: 36–38, 205, 277, retrieved from Bosch and Charest, 2008: 432.
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Looking at the previous example of teleportation devices,
the product, let’s assume, has reached CME firms, which aim at
implementing it into their production system, while improving it
little by little. Using specific in-house training by firms and VET
programmes by the state, those actors can form a next generation
of workers familiar with such disruptive technology. Ideally,
students involved in VET would have already had the chance to
study the technology while it was still being developed in LMEs.
Therefore, instead of being trained exclusively to build cars, for
instance, this new workforce would also able to tackle greener
production methods and apply that knowledge to teleportation
devices. While LME firms will have already moved on to the next
disruptive innovation, CMEs will have acquired and improved
upon the initial product. At the same time as the product reaches
CME firms, those firms can offer upskilling in-house training to
already hired workers enabling them to familiarising themselves
with the newly introduced technology. CME firms now propose
high-quality teleportation tools, which gain consumers’ trust for
years to come. Because it is reputation-based, firms yield high
profit margins and can therefore offer on the long run green
products to the market, significantly affecting greenhouse gas
emissions emitted by one sector.

In practice: transition toward green jobs
The Ruhr region in Germany used to be a major region for coal
and steel production. With the post-industrial transformation of
European economies, the Ruhr region has tried since the 1980s
to adapt itself to new decarbonisation needs, as coal and steel
production continues dropping (taking employment with it in the
fall). Such regional transition can be illustrated with the case of
the city of Gelsenkirchen, which has become the largest supplier
of solar energy in Europe (Hospers, 2004). The emergence of
Gelsenkirchen as the new solar energy actor within Europe is the
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result of several factors. One of the most important, however, was
the implementation of regular training programmes for different
occupations (which targeted former miners and unemployed
people) hosted at the Science Park in Gelsenkirchen (SchmitzBorchert, 2011). Hospers (2004: 152) estimates that 100,000
people are working in the field of environmental technology
in the Ruhr. He sees the transition of the Ruhr region towards
environmental technology (its new comparative advantage)
as a promising Schumpeterian emergence of future economic
activities (see Figure 6).
FIGURE 6: THE ENVIRONMENTAL SECTOR VIS-À-VIS AN OLD INDUSTRIAL REGION

Source: translation and adaptation from Schönert, 1995 by Hospers, retrieved from Hospers, 2004: 154.

The South Wales Valley in the United Kingdom also possessed
a strong coal mining industry, which was once the core of
employment in the region. However, with the decline of the coal
industry, the Valleys suffered from one of the highest rates of
unemployment in Wales. Starting in 1999, a new local Welsh
government attempted to create new jobs with the skills required
in the region (Welsh Assembly Government, 2005). Its Strategic
Framework for Economic Development indeed stated that “[d]
eveloping a low carbon economy in all its aspects … will become
of increasing importance” (Welsh Assembly Government, 2005:
48). However, this attempt has proven rather unsuccessful

259

THE PUBLIC SPHERE | 2019 ISSUE

because of the absence of supporting skills to respond to the new
demands. Jagger et al. (2013) explains this failure through the
inability of the VET system in the UK to incorporate the opposite
green elements within its structure (CEDEFOP, 2012).

LIMITS AND POLITICAL IMPLICATIONS
Limits
The main objection to the application of VoT to the transition
towards a low-carbon economy is the amount of time required
for a green technology to be efficiently implemented in the
production system. Indeed, the time needed for the radical
green innovation to become an essential part of production in
the CME may take years, if not decades. While such concerns
do not question the validity of the process during which the idea
is transitioning from the LME to the CME, it is nevertheless
problematic from an environmental perspective.
The Intergovernmental Panel on Climate Change (IPCC)
estimates that in order to maintain global warming below 2°C
throughout the 21st century relative to pre-industrial level, a
reduction in greenhouse gases emission of 40 to 70 percent by
2050 (compared to 2010) is necessary, as well as establishing
emissions levels near zero or even below by 2100 (IPCC, 2014).
They also underline that “[i]mplementing such reductions poses
substantial technological, economic, social and institutional
challenges, which increase with delays in additional mitigation
and if key technologies are not available” (IPCC, 2014: 20).
Therefore, even though the establishment of low-carbon economy
can naturally emerge as we proved via the VoC approach, I will
argue that the state can play a role in accelerating this process.
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Political Implications
Without questioning the ability of LMEs to develop green
technologies and CMEs to make such technologies available on
the long-term, the timing issue remains a major problem when
addressing climate change. As stated above, the urgent need for
action directly conflicts with the slow process of technological
transfer from LME to CME. The breakthrough of a green
technology in LMEs can take years to finally achieve a product
economically viable on the market. At the same time, once
this new technology is available, CMEs may also need time to
recognise in this finding an expedient market, which is worth
to take over. This transition will inevitably take place at some
point in time. However, it might take some time to CMEs firms
to overtake the green technology.
This opens an opportunity for the state to get involved and
speed up the process, both in case of LMEs and CMEs. For
LMEs, governments can favour investment in green technologies
via public investment or by increasing incentives of developing
green innovation. This can take the form of financial advantages
for firms innovating in green research and development,
such as tax benefits or additional support such as financing
scientists’ posts. For CMEs, the state can push in favour of
training for green jobs. It can support the financing of upskilling
programmes for already-on-the-market workers towards greener
technologies. At the same time, it should help the development of
environmentally-specific courses and the introduction of green
technologies within VET.
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CONCLUSION
I have argued that the emergence of a low-carbon economy
can only be made possible via both CME and LME systems,
because of their complementary institutional settings. Radical
innovation is the first step towards a low-carbon economy, as
it enables the creation of green technologies. Such innovation
will most likely take place within an LME system. Indeed, the
institutional framework of LMEs, such as its financial system for
investing in research and development, is more appropriate for
such innovation.
Once the green technology has arisen, the LME-based firm
will use the comparative advantage of this new technology
until the effects fade away (as similar technologies appear
in competitive firms). When the economic benefits of the
technology become less interesting for the firm (as the actors on
the market are too numerous), the innovation will be taken over
by CME-based firms. CME firms will have access to an existing
market for new green technology and can build upon it (via
small-scaled improvements through incremental innovation)
to ensure reputation-based consumption. To exploit the green
technology, workers within the CMEs need to acquire new
skills. In-house formation and adaptation of the skills formation
system effectively respond to the challenges the new technology
has brought in. With green skills come green jobs. CMEs
are therefore more likely to become a low-carbon economy.
However, this transition is only made possible by means of LMEs’
incentives for radical innovation.
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