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Preface

In 2018, the ILO published a report on “Decent Work in Portugal 2008-2018”. The report highlighted some of the
features that helped Portugal through the adjustment period following a financial and sovereign debt crises
and analysed the trajectory of the whole labour market. Both then and now, the Portuguese case showcased
that low wages and contract precariousness did not contribute to competitiveness, and harmed the wellbeing of workers. Rather, structural problems, including labour market segmentation, job quality and low
wages, remained a concern in spite of rising employment. The report emphasized the need to align wages to
productivity gains, to focus on capital investments and to diversify the product and service offer.
The present report has a different – sectoral – focus but comes to much the same conclusions. It was written
during 2021, with the world still in the firm grip of the COVID-19 pandemic and its economic fall-out. Yet, while
acknowledging the challenges posed by the pandemic, it unravels the underlying structural problems of the
automotive sector, which existed before and urgently have to be addressed to guarantee a prosperous and
employment-rich future.
The sector is considered as strategically important for the Portuguese economy. It can also serve as a good
illustration of the interplay between existing structural problems, the impact of the COVID-19 pandemic and the
impact of global trends. The latter include, most importantly, the electrification of vehicles – driven especially
by EU environmental regulation – but also the development of ever-more connected vehicles. Technological
change also affects the production of new vehicles in an industry that is considered heavily robotized but
in which penetration of digital and frontier technologies is anything but homogenous. New service-based
business models paint an even more diverse picture of what the future automotive industry may look like.
The industry is a prime example of a sector reliant on global value chains, presenting both opportunities and
challenges for Portuguese enterprises and workers. Portugal will continue having to compete with countries
similarly located in the global value chain.
All of these elements together will come to define the “future of work” in the automotive industry in Portugal.
The present report seeks to contribute to the shape of the future world of work in the interest of Portuguese
citizens, society and economy. Its analysis suggests that “old habits die hard”: structural problems from before
the pandemic (low wages, low investment) hamper the adaptability of the sector today. The dependency of
Portuguese automotive production on internal combustion engine technology puts the sector at risk of being
trapped in a low value-adding segment of the supply chain and may manoeuvre it out of it altogether in the
long run. Therefore, the policy considerations in this report define scenarios and policy levers that should
help achieve the most prosperous future for the sector, both economically and socially, by focusing on those
elements that could improve competitiveness vis-à-vis its main competitors. In line with the ILO’s Call to
Action for a human-centred recovery from the COVID-19 crisis that is inclusive, sustainable and resilient, policy
considerations focus on employment-intensive growth, supporting business, protecting workers and fostering
social dialogue. To overcome the challenges faced by the sector, a coherent industrial policy is needed: one
that embraces upskilling and better working conditions and is elaborated through social dialogue. Structural
transformation is often taken as a force outside of our control, but this report makes an important contribution
to the discourse that the future of work is what we make it.
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Assistant Director General/
ILO Regional Director for Europe
and Central Asia

Director of the Employment Policy Department
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1. Introduction

Introduction

An intense period of rapid structural change is shaking up the global automotive industry. Driven by changing
consumer preferences, stricter environmental impact regulations (both in production and vehicle emissions),
shifting global markets and the emergence of new technologies and production methods, the automotive
industry is undergoing radical shifts that are affecting the structure of global production networks and their
workers (Chang, Huynh and Rynhart 2016). These shifts have been amplified by challenges resulting from the
global COVID-19 pandemic – changes in demand, increased price volatility and inflation pressure, changed
working conditions and disruptions in global supply chains. All these forces are impacting the global automotive
sector, not to mention global trade, asymmetrically; economies’ and carmakers’ exposure to these forces
varies depending on geographical location, positioning within global and regional production networks and
dependency on internal combustion engine (ICE) technologies.
Long a contributor to the Portugal’s economy and a major employer, the automotive industry comprises a small
vehicle assembly subsector and a significant parts and accessories manufacturing subsector, relatively distant
from the large original equipment manufacturers (OEMs) that are headquartered in China, Japan, South Korea
or the United States, or even those closer to home in France, Germany, Italy, Spain and the UK. While initially
driven by foreign direct investment (FDI) in vehicle assembly, the sector is more diversified today due to the
emergence of a burgeoning subsector of suppliers, who have become exporters in their own right.
Today’s developments in the global automotive industry are at the root of the many challenges confronting
Portuguese companies and their workforces. Motor vehicle manufacturers tend to be enormous companies
with multinational operations and deep pockets to invest in new technologies. Crucially, local subsidiaries of
global carmakers have a limited margin in strategic decisions. For instance, VW, the owner of AutoEuropa,
Portugal’s largest car manufacturer, is typified by a centralized decision-making process (Pardi 2019). Moreover,
automobile component producers are often small and medium-sized enterprises (SMEs), with greater
constraints on human and capital resources (Santos and Dores 2018). This places the Portuguese automotive
industry in a vulnerable position.
This report on Portugal’s domestic automotive manufacturing investigates the interaction between automation
and digitalization, as well as changing business models and the structure of the labour force and broader
labour market conditions.1 Importantly, it also presupposes that the future of work is not predetermined by
technological change but fundamentally shaped by socioeconomic structures, institutions, actors’ agency and
public policies. With this in mind, this research asks the following questions:
X Where does the Portuguese automotive industry stand in regard to today’s technological changes and

global value chain (GVC) reconfigurations?

X What are the impacts of today’s technological changes on workers?
X How are institutions and policies shaping the outcomes of technological changes?

Our answers endeavour to explain how different segments of the automotive industry are impacted by
digitization, automation and the transition towards green mobility.
At its core, this report explores the scope and impacts of labour-saving technologies, examines shifts in
occupational profiles and skills requirements, and investigates how technology affects the workforce,
considering patterns of segmentation across education and training, occupations and industry. In doing so,
this report dives into the details that may nuance arguments that have, to date, only been broadly outlined
(see Frey, Benedikt and Osborne 2017).
The role of institutions and public policies in shaping technological changes and its effects on the workforce also
play an important part, whether education and training systems, R&D and industrial policies, environmental
policies, or social dialogue and collective bargaining.
Finally, we highlight those scenarios that may advance and upgrade Portugal’s position in the global automotive
value chain, allowing for more and better employment and working conditions.

1 In sociology, the interplay between technology and social relations (including the employment relationship) is commonly referred
to as “socio-technology” – a term that implies that technology is not an abstract, distinct force but one influenced by and influencing
social systems (see Pettinger 2019).
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To reach its observations, this study triangulates a literature review, statistical characterization and analysis,
and interviews with experts and actors in the automotive sector.2 The literature review on new technologies
and automotive global value chains encompassed academic studies, trade press and company websites, among
others, to ensure the study captures the latest trends in today’s transformation of manufacturing.
For data and analysis, the study adopts the conventional sectorial delimitations of the European Union’s
statistical nomenclature of economic activities NACE Rev.2 (corresponding to CAE Rev. 3 in Portugal). The
automotive industry is thus defined as Manufacturing of motor vehicles, tows, semi-tows and motor vehicle
components (Division 29; Group 291), including Manufacture of motor vehicles (Class 291), Manufacture of bodies
for motor vehicles, trailers and semi-trailers (292), and Manufacture of parts and accessories for motor vehicles (293).
This statistical delimitation is adopted, not losing sight of the fact that the traditional statistical boundaries are
increasingly blurred by the permeation of manufacturing by digital and other services, as well as by increasing
subcontracting of intermediate products, services and workforces to firms classified in other sectors (box 1).
Interviews with industry experts, researchers and policymakers helped to sharpen the focus of the research. A
further contribution to understanding the changes in today’s industry was made by a cross-section of industry
actors, within and around the automotive sector, ranging from trade unions and employer associations
representatives to managers, engineers and workers’ representatives. More on the sampling approach and
questionnaires can be found in the Methodological Annex.
These interviews reveal insights into actors’ perceptions of the impacts of technological change in work and
employment, along with their perspectives on today’s challenges and opportunities ahead.

X

Box 1 Delimitations on the automotive industry and estimates of automotive employment in
Portugal

For the purpose of quantitative analysis, this report focuses on Division 29 of NACE Rev.2, Manufacture
of motor vehicles, trailers and semi-trailers, allowing access to data of several statistical sources on
employment patterns and working conditions, from which international and intersectoral comparisons
may be drawn. However, the “automotive industry” is not limited to this statistical category: a
multitude of firms producing directly and indirectly for the automotive industry are not included in
the NACE 29 division, such as those specialized in digital products and services or production of plastic
moulds or tyres.
National and international studies on the automotive industry use different definitions and
methodologies when addressing quantitative data for the automotive industry. Table 1 provides
an overview of some approaches. Two different Portuguese Ministry of Economy studies (Jordão
2019; Santos & Dores 2019) illustrate the case where automotive industry employment is taken in
the narrow sense of NACE 29. Two more studies illustrate the case where the “automotive sector”
is defined more broadly. The Brussels-based think tank Bruegel, for example, considers both
automotive direct employment from NACE 29 and indirect employment from automotive use and
aftermarket related NACE subcategories. The European Automobile Manufacturers’ Association (ACEA)
considers automotive employment as including, to its full extent, a set of NACE subcategories for
indirect manufacturing, automotive use and even construction and transport employment, such as
manufacture of computers and peripheral equipment, bridges and tunnels and freight transport by road.

2

More details on the methodology and questionnaire can be found in Appendix A.

Introduction

A recent study by Mobinov and Deloitte takes a broad approach to estimate that over 90,000
workers are directly employed in the sector, and over 200,000 when considering its broader impact
on the economy. AFIA estimates a figure of 62,200 workers in the parts and accessories subsector,
approximately half outside of NACE 29, relying on their knowledge of individual firms, as well as data
from Informação Empresarial Simplificada (IES). Such a methodology is not, however, replicable here.
We opted for the narrower approach of NACE 29, not only because it enables international and
intersectoral comparison but also because the strong export-orientation of this sector (see chapter
2) implies very low linkages with those sectors identified in the table as contributing to indirect
automotive employment. This choice is supported by INE’s Input Output tables, which provide a means
to estimate the indirect employment stemming from intersectoral intermediate consumption flows.
For 2017, each additional million Euros in NACE 29 final demand corresponds to 5.7 direct jobs and
3.5 indirect jobs. For 2017, a final demand of €6,821 million directed to NACE 29 entails approximately
24,000 persons indirectly employed outside of NACE 29 – a figure much lower than estimates in the
studies highlighted in table 1.
X Table 1 Automotive employment figures in Portugal, 2019, according to different studies

DGAE (Jordão 2019);
GEE (Santos and Dores
2019)

44,328

Bruegel
(Frediksson et al. 2018)

168,473

Considers:
• Manufacture of motor vehicles, trailers and semi-trailers (NACE 29)

Considers as direct employment:
• Manufacture of motor vehicles, trailers and semi-trailers (NACE 29)

as indirect employment:
•
•
•
•
•

ACAE 2020

314,373

Sale of motor vehicles (NACE 451)
Maintenance and repair of motor vehicles (NACE 452)
Sale of motor vehicle parts and accessories (NACE 453)
Retail sale of automotive fuel in specialized stores (NACE 473)
Renting and leasing of motor vehicles (NACE 771)

Considers as direct manufacturing employment:
• Manufacture of motor vehicles, trailers and semi-trailers (NACE 29)

as automobile use employment:
•
•
•
•
•

Sale of motor vehicles (NACE 451)
Maintenance and repair of motor vehicles (NACE 452)
Sale of motor vehicle parts and accessories (NACE 453)
Retail sale of automotive fuel in specialized stores (NACE 473)
Renting and leasing of motor vehicles (NACE 771)

as indirect manufacturing employment:
• Rubber tyres and tubes, re-treading and rebuilding of rubber tyres
(NACE 2211)
• Computers and peripheral equipment (NACE 2620)
• Electric motors, generators and transformers (NACE 2711
• Bearings, gears, gearing and driving elements (NACE 2815)
• Cooling and ventilation equipment (NACE 2825)

as transport employment:
• Other passenger land transport (NACE 493)
• Freight transport by road (4941)

as construction employment:
• Roads and motorways (NACE 4211)
• Bridges and tunnels (4213)
Note For the ACAE methodology estimation, one missing value in 2019 for NACE 2211 was replaced by its 2018 figure.
Source Employment figures were estimated by the authors for 2019 in Portugal, according to each methodology (INE, Integrated
Business Accounts).

15

2. The Portuguese
automotive sector
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The Portuguese automotive sector in the domestic and European context

X

Summary

The main features of the Portuguese automotive industry, namely its subsector composition, product
specialization, geographical distribution and patterns of control and foreign direct investment are presented
here to explore how great a role it plays in exports, production, investment, R&D and employment in
Portugal’s economy. While Portugal only makes a modest contribution to the global automotive industry, an
understanding of domestic industry and the country’s position in European and global supply chains is critical
to define the best strategy for Portugal in a global context.
The Portuguese automotive sector is marked by cost control through wage suppression, low investment in
value chain upgrading, dependence on ICE production and a relatively high import content of exports, which
raises concerns that the sector is trapped in a low value-adding segment of the supply chain. In the European
context, the peripheral position of the Portuguese automotive sector has been sustained by a cumulative
comparative wage devaluation and low investment rates, in contrast with competing CEE countries. The
integration of Portugal within the global automotive production network has been led by FDI, attracted by low
costs and skilled labour supply. Hence, the future of the Portuguese automotive sector is often framed in terms
of its ability for retaining and attracting FDI. Technology and electrification could lead to both production and
jobs shifting back to core locations and increase the relative importance of pre- and post-production activities
concentrated in core regions. It may also encourage industrial upgrading in integrated peripheral countries,
such as Portugal.

The automotive sector in the Portuguese economy
Between 1995 and 2010, Portugal experienced rapid deindustrialization, which led to a steep fall in the weight of
manufacturing in employment from 24 to 16 per cent, where it has remained since.3 This stability was reached
following a major economic downturn and structural adjustments that shifted the economy from non-tradables
to tradables, ultimately benefitting tourism, real estate and, to a lesser extent, some manufacturing activities.
Within manufacturing, since 2010 the automotive sector expanded the most, both in employment and gross
value added (GVA), and was an exception to deindustrialization. This growth is mainly due to the expansion of
the other parts and accessories subsector. Since 2016, employment and GVA have also been increasing in vehicle
manufacturing. In contrast, manufacture of electrical and electronic equipment, after a significant contraction from
2004–2011, has grown at a similar pace as overall sector employment in recent years, maintaining its share at
around 9–10 per cent of total employment. These trends resulted in a structural change within the Portuguese
automotive industry (see figures A1 and A2 in the Statistical Annex), with impacts on the trajectory of average
productivity and wages within the sector.

Subsector composition
The Portuguese automotive sector today accounts for 44,328 jobs (about 1.05 per cent of total business sector
employment in 2019, 6 per cent of employment in manufacturing), €11.3 billion in turnover (2.7 per cent of
total business sector in 2019), €1.7 billion in GVA (1.6 per cent of total business sector GVA in 2019), €399 million
in investment (gross fixed capital formation, GFCF, 1.8 per cent of total in the business sector in 2019), €8.7
billion in exports (11.9 per cent of total exports in 2018) and €42.6 million in research and development (R&D)

3

INE, National Accounts.
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expenditure (2.7 per cent of total business sector in 2019 and 6.9 per cent of total manufacturing).4 The sector
has important linkages in the economy, both for upstream industries, such as basic metals, textiles, fabricated
metal products, employment services, ICT, transport services, and for downstream industries, such as repair,
and mobility services, although its multiplier effect is lower than expected due to the high import content of
production. Productivity and wages in the automotive sector are markedly above both the manufacturing and
business sectors, although the wage gap has narrowed (see chapter 6). These figures testify to the sector’s
economic importance but conceal significant intrasectoral differences. Tables 2 to 4 give a quantitative overview
of the Portuguese automotive sector.
As outlined in box 1, the manufacturing of motor vehicles, tows, semi-tows and motor vehicle components (NACE
29) encompasses three subsectors, namely manufacture of motor vehicles (NACE 2910), manufacture of bodies for
motor vehicles, trailers and semi-trailers (NACE 2920), and manufacture of parts and accessories for motor vehicles
(NACE 293), which includes manufacture of electrical and electronic equipment for motor vehicles (NACE 2931) and
other parts and accessories (NACE 2932). These subsectors are quite heterogeneous.
X Table 2 Total business sector, manufacturing and automotive sector: number of firms, firm size structure,

Total
2016–
2019

Size (number of firms)
Total
Total business
sector
Manufacturing

< 10

10–49

1,318,330 1,267,893

50–249

> 250

Investment
(GFCF)

GVA

Firms

Turnover

employment, gross value added, turnover and investment, Portugal, 2019

Employment

18

N

M€

M€

M€

42,773

6,593

1,071

4,225,538

104,417

412,641

78,737

68,831

56,145

9,999

2,363

324

745,511

22,519

97,239

18,230

Automotive sector

689

473

109

63

44

44,328

1,722

11,277

1,819

Motor vehicles

41

30

4

3

4

8,237

477

4,870

606

170

109

46

14

1

2,608

57

218

22

21

7

5

5

4

4,168

145

971

139

457

327

54

41

35

29,315

1,042

5,218

1,052

Bodies and
trailers
Electrical and
electronic
equipment
Other parts and
accessories

Source INE, Integrated business accounts system.

4 Employment, GVA, turnover and investment from INE, integrated business accounts system; exports figures from INE, National
Accounts; and R&D expenditure from INE, National Survey on Scientific and Technological Potential. Throughout this report, reference to automotive sector relates to NACE 29, while motor vehicles relates to NACE 2910, bodies and trailers to NACE 2920, electrical and
electronic equipment to NACE 2931 and other parts and accessories to NACE 2932. Note: these figures slightly differ from those used in
chapter 6 of this report. These differences are due to the difference in collection methods used for the integrated business accounts
system of INE in comparison to Quadros de Pessoal. To enhance comparability between sectors and with other countries, chapter 2
relies on data from INE.
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X Table 3 Total business sector, manufacturing and automotive sector: average compensation of employees

and apparent labour productivity, Portugal, 2019

Average annual compensation
of employees

Apparent labour productivity

€/employee

€/employed

Total Business Sector

14,702

24,711

Manufacturing

15,105

30,206

Automotive sector

18,006

38,855

Motor vehicles

23,927

57,918

Bodies and trailers

14,575

21,924

Electrical and electronic equipment

16,606

34,895

Other parts and accessories

16,830

35,569

Source: INE, Integrated business accounts system and authors’ computations.

Other parts and accessories is the main subsector in the automotive industry regarding economic contribution
and employment. The subsector accounts for two-thirds of employment and more than half of total automotive
sector investment (accumulated GFCF for the 2016–2019 period), accounting also for about 60 per cent of GVA
and 46 per cent of turnover. The subsector supplies firms in motor vehicle manufacturing in Portugal and
beyond, accounting for approximately half of Portuguese automotive industry exports. Productivity and wage
levels are markedly lower than those of the motor vehicles subsector and lower than the average automotive
sector. This subsector substantially expanded in recent years, pointing to a structural change in the broader
industry which has negatively reflected in average automotive sector productivity and wages.
Second to other parts and accessories in employment and GVA, manufacture of motor vehicles accounts for onefifth of employment, more than 40 per cent of turnover and 28 per cent of GVA. The largest company (VW
AutoEuropa) accounts for 71 per cent of those employed and 79 per cent of the turnover of this subsector. It
also accounts for the majority of the rise in employment in the subsector since 2016, when a new model (VW
T-ROC) started production. The four largest companies, concentrated in the Lisbon area, Centre and North of
Portugal, account for 95 per cent of those employed and 99 per cent of turnover (INE 2018). Moreover, motor
vehicle production totalled one-third of investments in the auto industry between 2016 and 2019. Productivity
and average wage levels in vehicle manufacturing are markedly high relative to the other subsectors of the
Portuguese auto industry (table 4).
According to the Associação Automóvel de Portugal (ACAP), approximately 98 per cent of motor vehicles
manufactured in Portugal were exported in 2020 (ACAP 2020). The main markets for Portuguese motor vehicles
are other European countries, including France, Germany, Italy and Spain, which (combined) account for nearly
six in every ten vehicles exported. The four largest manufacturers of motor vehicles in Portugal are Volkswagen,
PSA Stellantis, Mitsubishi Fuso Truck Europe and Toyota/Salvador Caetano, operating five manufacturing plants
(box 2). Motor vehicle manufacturing accounted for 46 per cent of total automotive sector exports value in
2019 (table 4).
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Box 2 Automobile manufacturing plants in Portugal

There are five active automobile manufacturing plants in Portugal (ACEA 2020b).1 These manufacturing
plants produce light passenger vehicles (80 per cent of total vehicle production in 2020), light
commercial vehicles (19 per cent) and heavy-duty vehicles (1 per cent).
The largest automobile manufacturer in Portugal, VW AutoEuropa, fully owned by Volkswagen since
1999, produced 192,000 passenger vehicles in 2020, nearly 73 per cent of total auto production in
Portugal. Producing VW’s T-Roc and Sharan, and the SEAT Alhambra, AutoEuropa houses a full
production process, from stamping to assembly and testing (Volkswagen 2019). Since 2019, the plant
also produces body parts for VW electric vehicles assembled in Germany (Nunes 2019).
PSA Stellantis Mangualde, a subsidiary of the Stellantis group, produces both passenger cars and light
commercial vehicles. In 2020, production totalled 64,659 motor vehicles, about 70 per cent (45,378)
of which were commercial units. PSA Stellantis Mangualde accounted for 91 per cent of Portugal’s
light commercial vehicle production. The remainder was manufactured by Mitsubishi and Toyota/
Salvador Caetano.
The Mitsubishi Fuso Truck Europe plant is fully owned by Mitsubishi Fuso Truck and Bus Corporation,
which has Daimler AG as its major shareholder, while the remaining capital belongs to Mitsubishi
Corporation. It manufactures light commercial vehicles and heavy vehicles. In 2020, total output
was 6,051 automobiles, evenly split between the two types of motor vehicles. In 2017, the location
started production of the eCanter, the world’s first all‑electric light-duty truck, for the European and
U.S. markets.
The Toyota Caetano Ovar plant assembled 1,465 light commercial vehicles in 2020. Since 2015, the
factory manufactures the Land Cruiser 70’s model exclusively for export to South Africa. In December
2020, Toyota Motor Europe extended its long-term partnership with Salvador Caetano, expanding its
investments in the bus business. Toyota Caetano, owned by both Toyota Motor Europe (27 per cent)
and Salvador Cateano Auto SGPS (68 per cent) acquired 62 per cent of CaetanoBus, the largest bus
manufacturer in Portugal, with the remaining capital (38 per cent) owned by Mitsui, a Japanese trading
house (and long-term Toyota partner) (Reis 2020). In 2018, CaetanoBus introduced the first hydrogen
buses produced in Europe, which has now been added to the company’s offer of diesel, compressed
natural gas (CNG) and electric vehicles (Silva 2021; Tomé 2018). CaetanoBus’ development and
production of zero-emission buses, particularly hydrogen mobility, is expected to be strengthened
with the recent purchase by Toyota Caetano.

1 All production numbers for the manufacturing plants from Associação Automóvel de Portugal (ACAP). 2020. Statistics,
National Automobile Production (Accessed 03 Feb 2021).
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X Table 4 Manufacturing and automotive sector: sales of goods by destination, Portugal, 2019

Sales of goods (in M€)
Domestic
market

Exports

Share of exports

Other
countries

EU

within
subsector

in total auto
sector

Manufacturing

40,816

34,973

8,246

51%

n.a.

Automotive sector

2,225.8

8,827.7

523.9

81%

100%

411.2

4,289.1

53.3

91%

46%

Bodies and
trailers

98.5

41.1

29.6

42%

1%

Electrical and
electronic
equipment

17.8

196.0

11.2

92%

2%

1,698.4

4,301.5

429.8

74%

51%

Motor vehicles

Other parts and
accessories

Source INE, Annual Industrial Production Survey.

Two other subsectors of the Portuguese automotive industry are far less prominent in their economic and
employment contributions, marked by lower wages and lower productivity. Together, they encompass about
15 per cent of workers in the automotive industry, and less than 9 per cent of GVA, turnover and investment.
The manufacture of electric and electronic equipment is the most export-oriented subsector, despite relatively low
levels of exports (table 4) and concentrates 87 per cent of employment in four large companies. This subsector
substantially contracted in recent years,5 marginally countering the previously noted effect of decreasing
average productivity and wages due to structural change. In turn, the manufacture of bodies and trailers is the
only subsector primarily oriented towards the domestic market. Moreover, it is fragmented into many small
companies with only one employing more than 250 workers.
In sum, the automotive sector in Portugal is anchored in production of motor vehicles and production of other
parts and accessories. The first is marked by concentration of activity in four large firms, while the latter
comprises a much greater number of smaller companies supplying local OEMs and the export market.

Cost competitiveness, investment and the import-export dichotomy
The automotive sector is characterized by productivity and wage levels markedly above those of manufacturing
and total business sector (see tables A1 and A2 in the Statistical Annex). In particular, manufacture of motor
vehicles stands out as a higher productivity and wage subsector. However, trends in productivity and wages in
the last ten years have narrowed the gap between the automotive sector and manufacturing. The productivity
gap decreased from 25 per cent to 22 per cent between 2010 and 2019, while the wage gap decreased from 20
per cent to 16 per cent.
Between 2010 and 2019, nominal productivity in the automotive sector increased 1.15 per cent, slightly above
total business sector but below manufacturing. This period comprises two different stages, one during the

5 The decline in electrical and electronic equipment may be mostly attributed to the closure of many large foreign-owned cabling
factories in Portugal, namely Lear and Leoni (employing almost 3,000 persons each), Delphi and Yasaki Saltano (employing more
than 1,000 persons each).
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Troika’s structural adjustment programme6 (2010–2013) where productivity decreased in the automotive sector
and in the total business sector, and a second period (2013–2019) where productivity slightly increased in the
automotive sector, less than in the total business sector and manufacturing. In real terms, this corresponds to
a ten-year stagnation of productivity in the automotive sector, which encompasses a decrease of productivity
in motor vehicles and electrical and electronic equipment.7 This stagnation is also observed in the total business
sector and manufacturing.
In the same period, nominal wages in the automotive sector increased slightly less than productivity, and
less than in the total business sector and manufacturing. During the adjustment period (2010–2013), nominal
wages stagnated in the overall automotive sector, decreasing in motor vehicles and other parts and accessories.
Following this period, wages slightly increased in nominal terms. In real terms, this corresponds to wage
devaluation during the adjustment period followed by an anaemic wage recovery. However, contrary to the
overall trend in manufacturing and the overall economy, data shows once again a devaluation in real wages in
the automotive sector between 2015 and 2018.8 Stagnation of wages and productivity has been a consistent
feature of the Portuguese economy over the last ten years, especially during the programme period of the
Troika, which pushed for competitiveness through wage suppression (ILO 2018). To the latter, the automotive
sector has contributed to this stagnation to a larger extent than manufacturing and the total business sector.
Some of the factors behind this trend include the focus on cost competitiveness of the sector, and a relative
weakness of the collective bargaining system, as outlined in chapters 4 and 5. In lieu of productivity gains,
wage suppression played a fundamental role in maintaining and growing the sector in Portugal, especially with
emerging low-cost competition in Central and Eastern Europe (CEE). Another factor that may have contributed
is the rejuvenation of the workforce in this sector. Chapter 6 shows in more detail that the workforce in the
sector has become younger, both because of baby boomers retiring and because the industry is attracting
more young workers, albeit with increasing difficulty.
Downward trends in productivity and wages resulting in overall stagnation cutting across all automotive
subsectors in the 2010–2019 period were amplified by the above noted structural change within the sector.
This change was marked by the increase of weight in employment of a comparatively low wage and productivity
subsector (other parts and accessories).
Investment trends show a deep overall retrenchment between 2010 and 2015 (figure A3 in the Statistical
Annex). During this period, fixed capital formation was disproportionately led by other parts and accessories,
accompanied by motor vehicles in 2017, mostly due to the contribution of AutoEuropa, which has invested
€677 million in a multimodal platform for the production of the new T-ROC (Nunes 2017). Data for 2018 shows
substantially lower investment levels. Looking beyond Portugal, this is increasingly becoming a concern, as
multiple direct competitors show higher ratios of investment to value added – including Hungary, Romania,
Slovakia and Slovenia (Eurostat 2021). The same is true when looking at investment per person employed.
Taking a five-year average between 2014 and 2018, per person investment in Portugal (approximately €10,480
per worker per year) was lower than in direct competitors such as Czechia (€11,260), Spain (€17,860), Hungary
(€15,920), Slovenia (€12,420) and Slovakia (€15,920), similar to Poland (€10,280) and only higher than in the two
newest EU Member States Romania (€7,740) and Bulgaria (€2,940) (Eurostat 2021). While FDI inflows in the
sector in Portugal peaked slightly earlier than in most CEE countries, implying that it may have reached a later
stage of the investment cycle, evidence from CEE countries in the years following the Global Financial Crisis
suggests that the period of rapid expansion has stopped there as well (Pavlínek et al. 2017).
The rates of investment given by the ratio between GFCF and turnover, both computed over 2016–2019
averages, are quite diverse across subsectors. Surprisingly, other parts and accessories stands out with
the highest ratio (€0.055 invested per Euro of turnover) against €0.044 for motor vehicle manufacturing,
€0.039 for electrical and electronic equipment and €0.025 for bodies and trailers. Remarkably, the automotive
sector features an aggregated ratio (€0.049 invested per Euro of turnover) that falls short of the ratios for

6 In response to the Portuguese financial crisis 2010–14, which was part of the broader sovereign debt crisis in the Eurozone, the
Portuguese Government in 2011 signed a Memorandum of Understanding for an Economic Adjustment Programme of €78 billion
with the European Commission, the European Central Bank and the International Monetary Fund – the so-called Troika.
7 Real productivity was calculated by disinflating nominal productivity with INE’s GDP deflator.
8 Real wages were calculated by disinflating nominal wages with INE’s Index of Consumer Prices deflator.
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manufacturing and the total business sector (€0.050 and €0.052 respectively). A similar result is obtained
when analysing the ratio of R&D expenditure to turnover.9 The automotive industry exhibited, in 2019, a lower
ratio on Euros invested in R&D per Euro of turnover (€0.0038) than manufacturing and total business sector
(€0.0063 and €0.0038). Put simply, auto industry investment, both in terms of fixed capital formation and R&D,
falls short to manufacturing and the total business sector relative to the industry’s sales earnings.
As evidenced in table 4 (and table A4 in the Statistical Annex), in 2019 more than 80 per cent of production
from the Portuguese automotive industry was exported. Of these, about 94 per cent were exported within the
European Union, and 6 per cent to the rest of the world. Between 2010 and 2019, the nominal value of exports
more than doubled, with a particularly sharp increase since 2017, mostly due to AutoEuropa’s T-ROC production.
At the same time, the exports of other parts and accessories have been continuously increasing since 2010. Motor
vehicles and other parts and accessories account for the bulk of the automotive sector exports, in approximately
equal shares.
Indeed, the automotive sector has become the largest exporting sector in Portugal, accounting for more than
€8.7 billion in exports, while the second largest exporting sector (air transport services) accounted for €3.7
billion.10 However, due to a high content of (direct and indirect) imports, the net sectoral contribution to the
current account balance is low. For each Euro in additional automotive exports, total imports in the economy
increase €0.73.11 As will be explored, the high import content of exports reflects the position of Portugal in the
regional European supply chain. The Portuguese automotive sector is sparsely connected to other sectors
within the national economy. Domestically, there are within-sector exchanges amounting to 14 per cent of
output value, and relevant inputs received from basic metals, textiles, fabricated metal products, employment
services, transport services and wholesale trade. However, the majority of inputs are imported, equivalent to
58 per cent of output value. Domestic value added, therefore, is low (15 per cent of output value) relative to the
domestic value added in the overall economy (48.8 per cent) (INE 2017). As a result of these weak connections
to the rest of the domestic economy, changes in automotive industry demand have a comparatively low impact
on total output.12
In sum, the simultaneous focus on cost reduction through wage suppression, low investment in upgrading the
value chain and the relatively high import content of exports raises concerns that the sector is trapped in a low
value-adding segment of the automotive supply chain.

Geographic distribution
Reflecting the tendency of parts and accessories plants to locate in the vicinity of major assembly plants, the
territorial distribution of automotive employment (and production) is organized around geographic clusters.
Mapping the share of automotive employment in overall employment by municipality, in figure 1, a darker
shade indicates a higher automotive employment share. The map reveals three clusters: (i) a Northern cluster
in the Alto-Minho region, related to PSA Vigo, where Vila Nova de Cerveira stands out with a rate of automotive
employment of 40 per cent (see box 3); (ii) a Central-Northern cluster around PSA Mangualde, where Vouzela
and Mangualde stand out (27 per cent and 14 per cent of automotive employment); and (iii) a Central-Southern
cluster next to VW AutoEuropa, with Palmela at the core (29 per cent of employment). Detached from those
clusters, Bragança, in the North-Eastern corner of the country, features as a relevant location of automotive
employment due to a plant producing exhaust systems. Finally, in the centre of Portugal, Abrantes features as
an important location due to the Mitsubishi Fuso assembly plant.

9 Scientific and Technological Potential National Survey for R&D, and Structural Business Statistics for turnover.
10 INE, National Accounts.
11 According to Input-Output tables for 2017 published by INE, allowing for the computation of direct and indirect effects of final
demand components.
12 According to the Input-Output tables for 2017 published by INE, a unit increase in Euros in final demand directed at the automotive sector leads to an increase in total output of €1.392, most of it (€1.169) from transactions within the auto sector. In fact, the
automotive production multiplier is the 18 th smallest among all sectors and the third lowest in manufacturing, above only tobacco
products and coke and refined petroleum products and much lower than, for instance, paper and paper products (€2.022) or food
products (€1.961).
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X Figure 1 Geographic clusters of automotive sector employment, Portugal, 2021

Vila Nova de Cerveira
40%, PSA Vigo

Mangualde
14%, PSA

Palmela
29%, VW, Autoeuropa

Automotive employment
share of total employment

0-2%
2-7%
7-15%
15-29%
29-40%
Source Quadros de Pessoal 2018.
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Box 3 The Alto-Minho/Galicia transborder automotive cluster

Since 2010, the number of automotive jobs in Alto-Minho (a NUTS III region comprising nine municipalities
accounting for 2.2 per cent of Portugal’s population) more than doubled, having increased from 2,817 in 2010,
to 5,826 in 2019. This figure amounts to 13 per cent of Portugal’s automotive jobs.1 Most of those jobs are in
parts and accessories manufacturing plants located in Vila Nova de Cerveira, Ponte de Lima and Viana do Castelo,
where multinationals, namely Borgwarner and ZF, have established plants.
The location in Alto-Minho of automotive parts and accessories plants resulted from the vicinity of a large PSA
Stellantis assembly plant. Established in Vigo since 1958, they presently employ 6,500 workers and produce
more than 400,000 vehicles per year. With time, an automotive cluster of providers to PSA took shape in Galicia,
which came to take up a transborder configuration, encompassing 117 firms in Galicia and 31 firms in AltoMinho (PSA Group 2021).
X Table 5 Multinationals, their subsidiaries, locations, products and employees

Firm

1

Multinational

Location
(establishment
date)

Product

Employees

Borgwarner emissions
systems portugal,
unipessoal, lda

Borgwarner
(USA)

Viana do Castelo
(2014)

Exhaust gas recirculation
(EGR), spark plug control
modules

713

Safe-life – indústria de
componentes de
segurança automóvel,
s.a.

ZF (Germany)

Ponte de Lima
(2000)

Airbags and wheels

875

Safebag – indústria
componentes de
segurança automóvel,
s.a

ZF (Germany)

Ponte de Lima
(2004)

Airbags

1,800

Dalphi-metal Portugal,
s.a.

ZF (Germany)

Vila Nova de
Cerveira (1992)

Airbags and wheels

1,027

INE, Integrated business accounts system, and Annual Estimates of Resident Population.
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According to an exploratory interview, the transborder configuration of the Galicia/Alto-Minho automotive
cluster together with an increase in Portuguese participation in the cluster, far from resulting from any public
policy in Portugal at the central government level, developed from the combination of: (i) the reduction of
travelling times between Alto-Minho locations and Vigo; (ii) the labour cost gap between Alto-Minho and Galicia;
(iii) the land cost gap between both regions and (iv) the incentives offered by Portuguese municipalities for the
attraction of FDI.
A new bridge in Valença, concluded in 1991, and the A3 motorway, concluded in 1998, drastically reduced
the traveling time from Alto-Minho locations and Vigo. Presently, Viana do Castelo is one hour from Vigo, 52
minutes from Ponte de Lima and 41 minutes from Vila Nova de Cerveira. Meanwhile, the wage gap between
Portugal and Spain enlarged in the period. In 2007, according to the Galician press, industrial land had reached
€400 per square metre in Vigo’s vicinity (Correio Gallego 2007). Meanwhile, in 2018 the municipality of Monção
in Alto Minho was offering industrial land at a minimum of €12.5 per square metre. Incentives offered by AltoMinho municipalities to multinationals range beyond subsidized industrial land to numerous tax exemptions.
In 2014, the press reported that Borgwarner had decided to remain in Portugal only due to incentives offered
by Viana do Castelo Municipality (Público 2014).
Integration in the Alto-Minho/Galicia automotive cluster encompasses, besides exports and imports,
transborder workers’ commutes and migration. However, the cluster as such has remained informal. In spite
of some cases (such as the INTERREG project MOBAE2), cooperation in R&D is incipient. Meanwhile, the “Smart
Transborder Specialization Strategy Galicia-North of Portugal”, set up by the regional authorities of Galicia and
the North of Portugal, identified the “mobility industries” as an axis for strategic cooperation, having in mind
the structuring of a transborder pole as a privileged space for R&D and investment.3
The Alto-Minho/Galicia transborder automotive cluster shows the increasing integration of Portugal in an
emerging Iberian automotive production system. Trade statistics from INE highlight that the share of Spain
in Portuguese automotive sector imports has increased between 2005 and 2020 from 28 to 32 per cent, while
Spain’s share in Portugal’s automotive export markets in the same period raised from 21 to 27 per cent. The
reality of this Iberian cluster translates into the governance structures of OEMs on the peninsula. In PSA
Stellantis, for instance, an Iberian Industrial Division is operative coordinating the daily management of the
group. A top manager from a vehicle manufacturing OEM in Portugal indicated that employee training is often
carried out in (larger) manufacturing plants from the same group located in Spain. At the intergovernmental
level, the Portuguese Recovery and Resilience Plan mentions the intention to develop an Iberian Alliance of
Green Recovery to explore joint opportunities in projects related to hydrogen and the battery value chain.

2

See online: https://mobae.eu/

3

“Estratégia de Especialização Inteligente Transfronteiriça Galiza-Norte de Portugal” (RIS3T).
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Product specialization
The manufacturing of motor vehicles subsector in Portugal (NACE 291), as previously mentioned in this report,
consists mainly of five manufacturing plants producing mainly light passenger vehicles and some light
commercial vehicles and heavy duty vehicles (see box 2 for details). According to data from ACAP, light passenger
vehicle production is largely located at the Autoeuropa plant (91 per cent of total light passenger vehicle units
in 2020), and it is mainly focused on gasoline engines (66 per cent), with the remainder corresponding to diesel
engines. Light commercial vehicles are produced mostly in the Stellantis manufacturing plant (91 per cent of
total light commercial vehicle units in 2020), with the remainder produced at the Mitsubishi Fuso Trucks Europe
plant (6 per cent) and Toyota Caetano (3 per cent ). All commercial passenger vehicles produced in Portugal
in 2020 were based on ICE, namely diesel engines (96 per cent) and gasoline (4 per cent). Heavy duty vehicles
are mainly produced at the Fuso plant (98 per cent of total units in 2020). Although most heavy duty vehicles
produced in Portugal are still based on ICE (96 per cent ), in 2020 78 electric vehicles were produced at the Fuso
plant, while 56 electric vehicles were produced at CaetanoBus, together with 5 hydrogen vehicles. The share
of electric and hydrogen powered vehicles thus represented 0.05 per cent of total vehicle units produced in
Portugal in 2020. Top managers from vehicle manufacturing plants in Portugal indicated that, while hybrid
vehicles may soon be produced in Portugal, there is no clear plan to incorporate EVs in Portuguese light vehicle
manufacturing plants.
For the analysis on product specialization in the bodies and trailers subsector (NACE 292), electrical and electronic
equipment (NACE 2931) and parts and accessories (NACE 2932), data from Eurostat’s Sold production, exports and
imports by PRODCOM list is used next, allowing for a more disaggregated examination of product specialization.
X Table 6 Share of ICE-based product exports in total automotive exports, 2019

PRODCOM
codes

Sold exports
in 2019
(in M€)

Description

29102100

3
Vehicles with only spark-ignition engine of a cylinder capacity <
= 1500 cm

29102230

Motor vehicles with only petrol engine > 500 cm3

347

29102310

Motor vehicles with only diesel or semi-diesel engine <
= 1500 cm³

184

29102330

< 2500 cm3
Motor vehicles with only diesel or semi-diesel engine > 1500 cm3 but =

1594

29104110

<5
Goods vehicles with a diesel or semi-diesel engine, of a gross vehicle weight =
tonnes

721

29104130

Goods vehicles with a diesel or semi-diesel engine, of a gross vehicle weight > 5
tonnes but <
= 20 tonnes

136

29312170

Distributors and ignition coils

44

29313030

Parts of electrical ignition or starting equipment, generators and cut-outs for
internal combustion engines

41

29323033

Gear boxes and their parts

246

29323063

Silencers and exhaust pipes

800

Source Eurostat, Sold production, exports and imports by PRODCOM list.

2051

Total

6163

Share in total sector exports sales

70%
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Within the bodies and trailers subsector, exports increased since 2010 in all products except bodies designed
for the transport of persons and containers. The overall increase in exports from 2010 to 2019 (68 per cent) was
mostly due to bodies for lorries, vans, buses, coaches, tractors, dumpers and special purpose motor vehicles,
other trailers and semi-trailers and parts for trailers, semi-trailers.
Wiring sets represent, far and wide, the most exported product manufactured under the electrical and electronic
equipment subsector in 2019 (€177 million), despite a steady decline since 2004 when exports amounted to €338
million. Other relevant products include distributors and ignition coils and parts of electrical ignition or starting
equipment, generators and cut-outs for internal combustion engines, the latter exhibiting a strong increase
from €6 million in exports in 2010 to €41 million in 2019.
As illustrated in figure 2, for the manufacture of parts and accessories subsector, mufflers and exhaust pipes
value in exports corresponded to the largest share in the subsector, besides the overarching class of other
parts and accessories. Other products making a considerable contribution include parts and accessories of
bodies, gear boxes, airbags, brakes and steering wheels, columns and so forth. While the value of exports in
manufacture of parts and accessories from 2010 to 2019 increased in all product types, the overall increase is
largely attributable to that of mufflers and exhaust pipes.
The Portuguese automotive sector in 2019 featured (i) 99.95 per cent manufactured vehicle units still based on
ICE; (ii) a high share of carbon associated products under electrical and electronic equipment subsector (e.g.
distributors and ignition coils, and parts of electrical ignition or starting equipment, generators and cut-outs
for internal combustion engines); and (iii) a parts and accessories subsector whose growth since 2010 was mainly
anchored on a marked increase of mufflers and exhaust pipes production, along with other ICE-based products
such as gear boxes. Aggregating some of the most relevant ICE-related products for 2019 indicates that at least
70 per cent of Portuguese automotive exports are dependent on ICE technologies, much of which reflects
dependence on diesel technologies that are targeted by new emissions regulations.

X Figure 2 Manufacture of parts and accessories subsector exports in sales (in M€)
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Portugal's place in the European automotive production network
The automotive industry is almost completely globalized, with a small number of leading firms present across
the globe, often followed by suppliers, which are global corporations in their own right (Humphrey and
Memedovic 2003; Sturgeon, Van Biesebroeck and Gereffi 2008), that tend to collocate manufacturing facilities
in the vicinity of these OEMs. While the industry is often drawn upon as an example of a global supply chain, a
more accurate depiction is probably that of an industry organized around regional production networks (see
Pavlínek 2021). Production sites are often clustered, with large and model-specific parts manufactured near
assembly plants, and lighter, more generic parts produced at greater distances, capitalizing on economies
of scale and low-cost labour. Moreover, trade in parts tends to be larger than in finished vehicles, and
intercontinental flows are relatively small (Sturgeon and Van Biesebroeck 2011; Frigant and Miollan 2014).
X Figure 3 Traditional structure of the automotive supply chain

OEM
TIER 1
Suppliers (system)
TIER 2
Suppliers (modules or components)
TIER 3+
Suppliers (raw materials, intermediate goods or components)
Source A.T. Kearney. 2021. “How automakers can survive the self-driving era”.

It has been argued that European economic integration, coupled with good transportation networks
(see box 5), has allowed actors in the automotive industry to think of the continent as a single space where
location decisions are made (Frigant and Miollan 2014). Data on trade in the auto industry support this view. In
Europe, 69 per cent of the automotive industry exports in 2019 were intra-EU-28 exports (UNCTADstat 2021).
In the European context, the Portuguese automotive industry is small, both in terms of employment and GVA.
Only Bulgaria has a smaller industry. Portugal also has one of the lowest labour costs relative to production –
higher than those of Czechia and Hungary but lower than those of France, Germany, Italy, Poland and Spain. In
terms of apparent labour productivity, Portugal lags behind Southern Europe and is closer to Eastern European
countries, particularly Poland. Portugal features among smaller automotive producers (see share of European
automotive employment in figure 4). It is only moderately dependent on automotive employment (see share
of domestic automotive employment below), contrasting with CEE countries such as Czechia, Hungary, Poland,
Romania and Slovenia.
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X Table 7 Portuguese automotive industry in the EU context, 2018

Source Eurostat, Structural Business Statistics.

X Figure 4 Share of European automotive employment and share of domestic automotive

employment for 27 European countries, 2018
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To understand Portugal’s position in the European automotive industry, it is useful to introduce the concepts of
the value chain smile curve and the core-periphery dynamic. The value chain smile curve provides a graphical
representation of the relative contribution of the various stages of production to value added (see figure 5;
the lower part of the figure visualizes stylized potential effects of new technologies, which will be discussed
in chapter 3) (Eurofound 2018; Mayer 2019). This U-shaped curve illustrates that pre-production activities
(including R&D, product development and design) and post-production activities (such as marketing and sales)
yield higher value-added than production activities encompassing logistics and manufacturing. The various
functions along the smile curve are geographically distributed within the European region, with countries
specializing, to different extents, in different functions.

Value added

X Figure 5 The value chain smile curve and stylized potential effects of new technologies
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The European automobile industry often has been described as comprising a core and a periphery (Lung 2003;
Pavlínek 2020); the core would correspond to the tips of the U, while the periphery would correspond to the dip.
The core, i.e. those countries where OEMs are headquartered, is the permanent centre of the socioeconomic
and geographic concentration of more complex, higher value-added activities encompassing decision-making
and product development activities (Lung 2003). In turn, the periphery is characterized by activities transferred/
directed from the core regions, which shift depending on opportunities (Lung 2003). The periphery features
relatively low labour and other production costs, abundant supply of labour, relative geographic proximity to
end-markets, membership to trade agreements for easier market access, a high degree of FDI, and foreign
ownership in domestic industry, limited development of strategic functions and high-value added activities,
and integrates regional production networks through assembly activities and supplier links (Pavlínek 2020).
The European auto industry continues to be dominated by its historic players of France, Germany, Italy and the
United Kingdom. However, there has been a shift of production capacity to lower-cost locations. At the end of
the twentieth century, the auto industry expanded to Southern Europe, including Portugal and Spain; more
recently, production capacity has grown in CEE when these countries joined the EU in the mid-2000s (Lung
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2003; Frigant and Miollan 2014). The emergence of this sector in CEE countries has further driven a wedge
between a close periphery – especially in the border regions with Germany – and a more distant one, to which
Portugal belongs. Throughout, much of vehicle development has remained centralized in a few locations, often
in or near automakers’ headquarters. Beyond the process steps along the production chain, there also seems
to be a distinction between the production of more complex, high-end vehicles and lower-end models serving a
mass-market segment. The former achieve higher value-added shares and are mostly located in core countries.
Figure 6 presents a portrait of the European automotive industry, illustrating the core-periphery dynamic by
showcasing a measure of GVC positioning, given by the ratio of the share of domestic automotive value added
in total European automotive value added to the share of domestic automotive employment in total European
automotive employment. The higher the ratio, the darker the colour. A ratio of less than one, denoting
peripherality, indicates that a country’s share of employment is greater than its share of value added; conversely,
a ratio greater than one, denoting centrality, indicates a country’s share of value added is larger than its
employment share. The ratio for Portugal is less than one (0.44). This is similar for other peripheral countries,
particularly in CEE, such as Poland. In contrast, for instance, Germany’s share of value added is much higher
than its employment share. Besides a possible explanation for differences in this ratio lying in wage differentials
(reflecting variance in skills and productivity), it has been argued that the differences also hail from profit rates
and country’s specialization (Jörg 2018, 11).13 As argued earlier, core countries tend to specialize in high valueadded pre- and post-production activities, enjoying rents from complex activities, product differentiation and
intellectual property, among others (Jörg 2018, 11).
X Figure 6 Spatial representation of the European automotive production network: ratio of the

share of value added to the share of employed in Europe’s total, averages 2014–2018
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Note Refers to 26 European countries.
Source Eurostat, Structural Business Statistics, authors’ computations.

13 “Post-production activities will need to be located near customers, and so in developed countries as long as firms see their
typical customers to reside in developed countries. Pre-production activities may locate in developed countries partly for the same
reason, as a result of the feedback loop from marketing to design” ( Jörg 2018, 11).
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Data allowing for comparisons among European countries shows that the share of Portugal in automotive
employment in the European automotive system has slightly increased since 2008 until 2018 (0.2 p.p.) and
decreased in respect to GVA (-0.02 p.p.) (Eurostat 2018). Similar patterns arose in CEE countries while opposite
ones took place in core countries in the same period, suggesting a deepening of the core-peripheral structure
of the system.
In respect to productivity (figure 7), the position of Portugal in the middle of the scale in 2010 was close to
CEE automotive producers (Czechia, Hungary, Slovakia) and much lower than that of the remaining countries.
Since then, the position of Portugal worsened as a result of one of the lowest productivity increases in
Europe, in contrast to CEE. A similar picture emerges from an examination of labour cost trends (figure 8).
Featuring a slight advantage in respect to CEE in 2010, Portugal (and Spain) has since receded on the scale
due to nominal variations which were among the lowest of all countries. This suggests that, concerningly, the
(peripheral) position of Portugal in the European automotive production network was sustained in recent years
by a cumulative comparative wage devaluation and not by productivity enhancement – in contrast to most
CEE countries.
The tendency of cumulative comparative wage devaluation is further corroborated by the comparatively low
investment rate that also seems relatively feeble in comparison to CEE countries. Aside from 2016 and 2017,
when a spike in investment largely reflected the establishment of a new model assembly line at AutoEuropa,
the investment rate is markedly lower than in Hungary, Romania or Slovakia (see table A3 in the Statistical
Annex) (Eurostat 2018).

X Figure 7 Nominal apparent productivity of labour, 2010, and variation, 2010–2018
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X Figure 8 Labour costs per employee, 2010, and variation, 2010–2018
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Although Portugal is deeply integrated in the European automotive industry, this integration has been
led (directly through assembly plants and other investments or indirectly through sourcing of parts and
components) by foreign automakers serving foreign markets, like France and Germany, attracted by relatively
low costs and skilled labour supply.
FDI was the main lever of the reorganization of the automotive industry that was triggered in the early 1990s
and that involved the offshoring of core-based vehicle assembly companies and their main suppliers into less
developed countries. While BRICS attracted FDI mostly due to their large internal market expansion potential,
countries in CEE, Portugal and Spain became targets of automotive FDI due to differential labour costs and their
vicinity to core areas of automotive manufacturing and consumption in North America and Western Europe
(Pavlínek et al. 2017).
The expansion of FDI and the resulting global production networks took the form of a corporate hierarchy
characterized by the concentration of routine manufacturing activities and assembly of low-end, smaller and
cheaper vehicles in the integrated peripheries, and the location of high value-added functions such as assembly
of high-end models, R&D and market research, and decision-making powers about strategic planning,
investment and product portfolio in the core countries of automotive investors (Pavlínek et al. 2017). Synergies
between vehicle assembly and parts and components production extended the corporate hierarchy along
global production networks, encompassing parts and component producers, both those collocated with vehicle
assemblers in local and regional clusters and others in remote low-cost geographies.
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X Table 8 Foreign control of enterprises in the automotive sector (NACE 29), Portugal, 2018

Total
enterprises

Foreign
controlled
enterprises

Manufacturing

68,214

886

Manufacture of
motor vehicles,
trailers and
semi-trailers

709

69

Total
production
value - M€

Foreign
controlled
production
value– M€

1.3%

91,077.6

29,989.4

32.9%

9.7%

10,365.1

9,135.3

88.1%

Foreign
controlled
%

Foreign
controlled
%

Source Eurostat, Foreign control of enterprises by economic activity and a selection of controlling countries (from 2008 onwards) [fats_g1a_08],
extracted on 9 June 2021.

Due to these global trends, from the outset the automotive industry in Portugal developed with foreign control
as a feature that singled it out from other domestic branches of manufacturing. In 2018, 9.7 per cent of all
automotive firms were controlled by foreign investors, against 1.3 per cent in the whole of manufacturing
(Eurostat 2019). Reflecting the fact that foreign controlled firms, namely vehicle assemblers, are much larger
than the majority of those under domestic control, the share of production of the foreign controlled automotive
firms amounted to 88.1 per cent, against 32.9 per cent in manufacturing as a whole (table 8). In respect to
number of firms and production value, three countries, France, Germany and Spain, hold the larger shares
(figure 9).

X Figure 9 Distribution of controlling capital origin by country, Portugal, 2018
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Box 4 The flipside of FDI and foreign ownership

Along with the positive contribution of FDI in the automotive sector to industrialization in peripheral
and less developed countries, the downside of FDI and foreign control have been highlighted in a
voluminous literature. These studies point out the long-term costs of external ownership and control
for peripheral regions in the form of “truncated development” (Pavlínek et al. 2017). Several issues
are at stake.
First, given the hierarchical structure of production chains, high value-added functions tend to remain
concentrated in the core, while routine manufacturing functions are developed in peripheral countries.
Given their limited autonomy and lack of decision power foreign-controlled firms are subject to
investment decisions that tend to reproduce core-periphery division of labour rather than improve it
for the benefit of peripheral locations. Second, given still external control, outsourcing and component
supply tends to rely on core corporate rather than local linkages, unnecessarily reproducing import
dependency on goods, services and technology.
In spite of the fact that a trend seems to exist to confer greater autonomy to branch plants and
component suppliers with the transfer of more complex functions related to product and process
innovation to the peripheries, as well as for the location in those peripheries of digital services, those
changes are still limited and uncertain.
Adding to the above-mentioned caveats, “truncated development” tends to result in low (and
highly dependent on state incentives) investment even in contexts of increased labour productivity,
production, exports and job creation. Pressure to maintain wages as low as possible, intensify labour
and increase flexibility in working time tend to pervade the value-chains from top to bottom, and
are accommodated by competing national governments. They are made effective by the threat of
relocation imposed on workers and governments: ”In Western Europe, automakers and component
suppliers threaten workers with relocations to CEE; in Central Europe workers are threatened with
relocations to Romania, Turkey or North Africa; while in Romania, workers are threatened with
relocations to North Africa” (Pavlínek et al. 2017, 27).
In a period of turmoil in the automotive industry marked by decarbonization imperatives, the costs
of external ownership for peripheral automotive sectors become especially ostensible. Given the
lack of autonomy of local assemblers, component suppliers and even of national governments the
prospects of transition towards the production of decarbonized vehicles and components appear
to be largely dependent on location decisions on EV production of large OEM and governments of
OEM home countries, with governments and workers of peripheral countries, especially those more
remote to core locations, locked in a negative sum game of competitive attraction or retention of FDI
based on increasing subsidizing of investment by states, real wage devaluation and labour conditions
degradation (Drahokoupil et al. 2019).
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FDI is usually taken as a crucial driver of industrialization in peripheral and less developed countries. Arguably,
in Portugal, in the absence of FDI, the automotive sector would have never emerged as an important employer,
exporter, contributor to GDP and even driver of technological modernization. This helps explain why, as
highlighted by the interviews conducted in this study, in the public policy agenda and views expressed both by
employer associations and workers’ representatives, the future of the automotive sector is so often framed in
terms of the country’s capability for retaining and attracting FDI.
Countries in the integrated periphery, like Portugal, have a large stake in regard to prospects from technological
product and process changes, as well as organizational changes. Automation could enable production and
jobs to shift back to core locations (commonly referred to as reshoring), eroding the importance of labour
cost in location decisions. At the same time, digitization could increase the relative importance (and value
added) of pre- and post-production activities concentrated in core regions, deepening the U-shaped valuechain smile curve mentioned above (Mayer 2019). However, production clusters can be long-lived due to large
investment requirements in equipment and skills (Sturgeon and Van Biesebroeck 2011) In addition, advanced
manufacturing technologies could increase the profitability of production activities, with greater value added
concentrated in manufacturing (Eurofound 2018), flattening the smile curve. Higher transport costs as a result
of heavier EV components and concerns over environmental footprints could contribute to reshaping the
organization of production. Data collected through interviews indicate that transport and logistics costs are
central in production and sourcing decisions (see box 5).
Finally, depending on OEM decisions on the location of EV and battery production, electrification may have
consequences that either are devastating for those left behind in the energy transition or spur them towards
industrial upgrading, with improved working conditions. The critical question is how technologies are changing
(or will change) and how those changes interact with institutions, policies and actors’ strategies in the European
automotive industry. Future developments depend on different periphery countries’ – including Portugal, CEE
countries as well as Morocco – ability to compete for their position in the automotive value chain.14 The COVID-19
pandemic, and its subsequent demand and supply shocks, already has brought about restructuring processes
sooner rather than later (and may also lead to delays in investments) (see Spotlight). The conclusion will consider
scenarios based on these considerations.

14 While this report focuses on the European value chain, Morocco has integrated the (European) automotive value chain since the
1980s, initially with a dependency on Renault, based on automotive supplier clusters, preferential market access (based on the EuroMediterranean Association Agreement) and innovative industrial policy. Similarly to Portugal, the Moroccan automotive industry
focuses on low value-add activities, but policymakers are taking steps to build a competitive advantage beyond its labour cost
advantage (Hahn and Auktor 2017).

The Portuguese automotive sector in the domestic and European context

X

Box 5 Transportation and logistics in the automotive sector

The European and global automotive industry relies on the development of cost-reducing
transportation and logistical systems. The development of modern transportation infrastructure,
such as highways, high speed rail and sea ports, has paved the way for raw materials, components
and final products to be transported over long distances with time and cost efficiency (Pavlínek 2020).
Developments in logistics have also been a precondition for organizational and production models,
such as Just-in-Time and Just-in-Sequence (see chapter 4). Digitalization has been depicted in our
interviews as enabling developments in logistics. While internal logistics have been simplified, other
digitalization technologies, such as Electronic Data Interchange (EDI) and Enterprise Resource Planning
(ERP) software, have been used extensively for logistics planning and orders processing.
Recent developments at the global automotive production level have impacted logistics costs in
the Portuguese automotive industry. One interviewee from a large firm specialized in textiles for
the automotive industry reported that transport costs have increased due to the final destination
of its production having moved from relatively nearby assembly plants located in France or Spain
to assembly locations far away in CEE. New manufacturing plants in China supplying the European
automotive industry may also benefit from recent developments in railroad infrastructure connecting
China to Germany, to the detriment of Portugal’s position from a logistics standpoint.
In the case of Portugal, data from interviews shows that, for both inbound and outbound flows, the
preferred mean of transport has been road transport, either directly to end-markets located in the
West and South of Europe (e.g. France, Italy and Spain) or as a means of intermediate transport to
Portuguese ports, such as those located in Aveiro, Leixões and Setúbal, or to Vigo in Spain. Automotive
manufacturing OEMs in Portugal have been relying increasingly on transport by sea, both downstream
and upstream, while railroad transport has often been depicted in interviews as unreliable and
inefficient. As recently as 2019, the EU recommended targeted investments in linkages with the more
extensive rail system of Spain as a strategy to improve productivity.1 Several firms at a greater distance
from ports have reported large costs from highway tolls and other transport costs, and the recent
dearth in container shipping space has further increased volatility. Public policies aimed at alleviating
the comparative disadvantage of firms located further away from domestic ports have been claimed,
while other accounts urge for public investments aimed at improving road accesses to automotive
manufacturing locations.
However, from the perspective of automotive assembly locations in Portugal, high transportation and
logistics costs have been favouring an increasing incorporation of domestic parts and accessories in
the vehicle manufacturing subsector. For instance, one top manager from an OEM located in Portugal
reported that the share of domestic parts and accessories has risen from 6 per cent to 24 per cent for
the production of a new vehicle model.

1 European Commission (2019). Recommendation for a COUNCIL RECOMMENDATION on the 2019 National Reform
Programme of Portugal and delivering a Council opinion on the 2019 Stability Programme of Portugal. COM(2019) 522
final, Brussels.

39

40

X Charging ahead

The Portuguese automotive sector in the domestic and European context

X

Spotlight

COVID-19, supply chains and the Portuguese automotive industry
COVID-19 impacts on the automotive industry were multifaceted. Lockdowns, factory closures, border
restrictions and revenue losses disrupted the supply chain, while retrenchment, restrictions on the movement
of people and income loss collapsed demand.
It is estimated that factory closures resulted in production losses that amounted to over 4 million vehicles
between January and September 2020 in the EU and UK, equivalent to 22 per cent of total production in 2019
(ACEA 2020c). In terms of demand, vehicle registration in the EU contracted nearly 24 per cent, or by 3 million
units in 2020 (ACEA 2021a). In Portugal, impacts of the pandemic on the automotive industry encompassed
about 25 per cent lower production level relative to 2019 and a 33 per cent contraction in vehicle registrations
(Deloitte and Mobinov 2020). Factory shutdowns and disruptions in economic activity led many Portuguese
firms to lay off workers, whose contracts were temporarily suspended or whose working hours were reduced
in accordance with the simplified layoff scheme instituted by the government in response to the pandemic.
The simplified layoff scheme established that workers receive two-thirds of their salaries (or the national
minimum wage, if higher), 70 per cent of which would be covered by public funds (Paes Mamede, Pereira and
Simões 2020). For those who remained at work but had their working hours reduced, the pay was adjusted
accordingly. Within the new simplified scheme, an option was also given to combine temporary lay-off with
subsidized training plans, which ended up having very low take-up.1 This possibility of combining temporary
lay-off, supported by public funding, with subsidized training had also been put into practice in the aftermath of
the international financial crisis in the context of an especially targeted programme to support the Portuguese
automotive sector, given its strategic importance to the Portuguese economy (PASA).2
Temporary layoffs registered by MTSSS peaked in April 2020, reaching nearly 31,700 automotive workers (see
figure 10). In the early months of the COVID-19 pandemic, roughly two-thirds of laid off workers hailed from the
other components subsector, while between one-quarter and one-third were from the motor vehicles subsector,
largely in line with the distribution of employment. Minimum-wage earners were among those most impacted,
accounting for one-quarter of those laid off in April and May 2020, markedly overrepresented relative to their 9
per cent share of employment in the industry in 2019 (see chapter 6). Indeed, in 11 of the 14 months for which
temporary layoff data is available, minimum wage earners were overrepresented relative to their share of
employment in the auto industry. Some of the laid off workers undertook training, as firms took advantage of
the simplified layoff scheme and associated training benefits to reskill workers. For instance, one supplier, in
coordination with the PES, reskilled workers towards the production of goods for another industry, with the
aim of diversifying production.
A critical concern as factories reopened and workers returned to plants related to occupational safety and
health. In this regard, the government, the Portuguese Automotive Association (Associação Automóvel de
Portugal – ACAP), the National Association of Automotive Sales and Repairs Enterprises (Associação Nacional
das Empresas do Comércio e da Reparação Automóvel – ANECRA) and the National Association of the Automotive
Branch (Associação Nacional do Ramo Automóvel – ARAN) established a protocol to ensure appropriate working
conditions (ACAP n.d.). This included measures to ensure a safe workplace as well as personal sanitary measures.
Some of the companies interviewed suggested that preventive measures allowed them to minimize worker
contagion and business disruptions. Most interviewees were broadly satisfied with the implementation of
sanitary measures, but some workers’ representatives voiced specific concerns about the closure of changing
rooms for those working with hazardous materials, as well as the difficulties imposed on workers by distancing
rules in break areas.

1 Between March and June 2020 only 1.25 per cent of laid-off workers were included in training plans, corresponding to only 0.3 per
cent of the companies that used the simplified lay-off scheme, according to a recent report by IPP-ISCTE. See online: https://ipps.
iscte-iul.pt/images/PDF/EstadoNacao/ENPP2021/Relatorio_ENPP_2021_IPPS.pdf.
2 PASA – Programa de Apoio ao Sector Automóvel – was launched at the end of 2008 and comprised four pillars of public support –
employment and qualification; adjustment of the sector’s industrial and technological profile; financial support; and demand-based
incentives towards the purchasing of vehicles with zero or lower-emissions.
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X Figure 10 Temporary layoffs by subsector
35000

30000

25000

20000

15000

10000

5000

0

Mar.20

Apr.20

May.20

Jun.20

Motor vehicles

Jul.20

Aug.20

Bodies and trailers

Sep.20

Oct.20

Nov.20

Dec.20

Electrical and
electronic equipment

Jan.21

Feb.21

Mar.21

Apr.21

Other components

Source MTSSS - Instituto de Informática.

In early 2021, European factories were forced to halt activities due to a semiconductor shortage resulting from
vulnerable global supply chains (see box 6). The situation throughout Europe led the European Automobile
Manufacturers Association to write to the European Commission calling attention to the seriousness of
the problem (ACEA 2021b). This shortage also affected the automotive industry in Portugal. For instance,
AutoEuropa was forced to halt activities for a week in March 2021 due to the dearth of microchips (Moutinho
2021). Also in March, AFIA’s president, José Couto, stated that several parts manufacturers were affected by
the shortage of electronic components (Castro 2021). This scarcity led to another wave of temporary layoffs in
Portugal, adding to the 2020 pandemic impacts.
These business disruptions can have negative multiplier effects both backwards and forwards along the vehicle
production chain (ILO 2020). Issues in parts and accessories manufacturing can affect OEMs, as evidenced in
the microchip crisis as well as in several of the interviews. Respondents repeatedly indicated concerns about
disruptions in production from delayed deliveries of even a single part and from logistics issues, which has
also led to volatility and strong increases in prices. Stoppages in OEMs severely impact small and medium
enterprises which account for a majority of suppliers (and employment, see chapters 2 and 6) in the automotive
industry through backward linkages. In fact, an analysis of temporary layoff data shows that, other than the
exception of February and March 2021, workers from other components (a subsector predominantly comprised
of small enterprises) were the most affected by layoffs (see figure 10). When the number of temporary layoffs
declined, between August and December 2020, nearly all workers in motor vehicle manufacturing (i.e. OEMs)
returned to work and those who remained temporarily out of work hailed nearly exclusively, from other
components manufacturing, the largest subsector in terms of employment. In turn, forward linkages suggest
implications for sectors such as vehicle repair services and transportation. Illustratively, it has been reported
that businesses in the automotive sales and repair sectors where among those which most requested, and
received, support through the simplified layoff measure (Expresso, 2021b).

The Portuguese automotive sector in the domestic and European context

COVID-19 impacted not only automotive and parts manufacturing, but the entire auto cluster and supply chain.
It is estimated that approximately 42 per cent of direct automotive manufacturing jobs in the EU were affected
by COVID-19. Beyond automobile manufacturing, the pandemic affected as many as 13.8 million workers in the
EU supply chain (ILO 2020b). In Portugal, a recent study by Deloitte and Mobinov estimates that the wider
automotive cluster, which is largely export-oriented, was severely affected by the pandemic. The assessment
suggests that, in 2020, exports and value-added contracted approximately 21 per cent, investments were 44
per cent lower and employment in the cluster shrunk 4 per cent (excluding subcontracted work) relative to 2019
(Deloitte and Mobinov 2020).
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Box 6 Spotlight on microchip shortages and vulnerabilities in the global supply chain

Modern cars require a multitude of microchips, and the more connected (or autonomous) the vehicle
model, the more chips required (CNBC 2021). So when demand for motor vehicles dropped during the
pandemic, so did the industry’s demand for semiconductors. At the same time, as a consequence of
remote work, demand for communications equipment (such as personal computers) increased sharply,
resulting in a spike in demand for semiconductors and microchips in electronics and other industries
(McKinsey 2021a). In addition, the sector was affected by a fire in a major chip factory in Japan (Kelion
2021), which produces mainly for the automotive sector, and a shutdown of production in a major
facility in Texas (BBC News 2021).
As automotive factories reopened and production started to recover, in early 2021, automotive OEMs
and suppliers increasingly faced a shortage of microchips, and they present a crucial bottleneck in the
European automotive industry. Global microchip manufacturing is highly concentrated in a few firms
largely in Eastern Asia – home to about three-quarters of global production capacity (Semiconductor
Industry Association and Boston Consulting Group 2020) – potentially jeopardizing just-in-time
production and rendering supply vulnerable to plant issues, trade rules and border closures (Howells
2021). This reliance also poses a geostrategic challenge in times of increased uncertainty and power
struggles in that region. At the same time, semiconductor manufacturing is complex, with significant
costs and time associated with the establishment or expansion of capacity (Reuters Staff 2021).
According to industry insiders, the situation is not helped by OEMs placing orders beyond their actual
demands to hedge against the risk of shortages, which has contributed to a more severe shortage
among suppliers (IHS Markit 2021).
From a policy perspective, the ongoing shortage is likely to lead to national calls for more supply
chain resilience and independence from global suppliers (see chapter 4). Twenty-two European Union
member states, including Portugal, signed a joint declaration on processors and semiconductor
technologies in May 2021, committing to reinforce European capabilities in semiconductor technologies
and offering the best performance for applications in a wide range of sectors (European Commission,
2021). It is also clear that European players are not starting from scratch, as three of the top five chip
suppliers to the automotive sector are European firms (e.g. Infineon, NXP and ST Microelectronics), and
multiple European chip producers have invested in increased production capacity in Europe in recent
years. Besides microchips, some critical metals used in the production of lithium-ion batteries for EVs
represent another example of a bottleneck, should demand for EVs continue to increase as expected
(see chapter 3) (Olivetti, Ceder, Gaustad and Fu 2017).
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Summary

The adoption of technological developments in manufacturing has a direct impact on employment and
work, and shapes the future of the automotive sector. Developments include AI and autonomous vehicles,
automation, connectivity, digitalization, electrification and new service-based business models. Adoption,
usually incremental, shows diverse trajectories across the sector, and depends on costs, company dynamics
and size, and location in the value chain. Many activities in the sector in Portugal rely on labour-intensive
models, with relatively few technological developments. Some companies deploy state-of-the-art automation
technology, and some specific technologies are becoming widespread. Decarbonization represents the main
driver shaping the industry, and many OEMs are announcing ambitious electrification plans, implying a short
adaptation timeline for the ICE-dependent sector in Portugal. AVs are still in their infancy, but new vehicles are
becoming incrementally more connected. The automotive industry is undergoing structural changes, with
predictions that future value added will be captured mostly by digital technology companies. The impact on
employment will depend on the speed of the decarbonization transition but could lead to locations in the
European production network losing out. The most crucial aspect for the retention of jobs in Portugal is to what
extent it will prove an attractive location for decarbonized vehicle manufacturing.

Technological developments are impacting production processes (e.g. automation, technology-assisted
work, and digitalization) (Butollo, Jürgens and Krzywdzinski 2018), as well as products, such as advances in
the electrification of vehicles and battery technology. ICT developments are also enabling new products, such
as autonomous vehicles (AVs), connected vehicles and new service-based business models. The individuals
interviewed for this report have mentioned the macro trends of electrification, autonomous vehicles and
connectivity as drivers for technological change, which themselves are partly driven by digital and green policy
agendas at national and European level (see chapter 5). A common narrative surrounding technological change
is one of job losses and displacement due to automation. However, technological change, which varies between
countries and enterprises, is often misunderstood and it is worth exploring and assessing the drivers and
effects of technological change in Portuguese industry.
Globally, automotive industry investments in technological developments were projected to reach US$ 82 billion
in 2020 (ILO 2020d), before the costly COVID-19 pandemic. This led to cash-preserving measures and costcutting initiatives (McKinsey 2020), against the background of a 20 per cent decline in global passenger vehicle
sales (Counterpoint Research 2020), and a three-year low in vehicle production in Portugal in 2020 (ACAP 2020).
The present investigation of the interaction between technological change and the structure of the labour force
and broader labour market conditions will assist in understanding what trajectory Portugal is taking.

Technological innovations in production
Terminology is key to understand the landscape of technologies in the automotive industry. Whereas
automation typically refers to the automatic performance of tasks by robots, digitalization refers to the creation
and use of data to link and improve machines, systems, work processes, logistics and supply chains. A fine
line separates automation and digitalization and it is becoming increasingly blurred (Krzywdzinski 2017).15
Both concepts culminate in the – mostly unrealized – idea of fully automated “smart factories” in an “Industry
4.0” environment but also play an increasing role in the core product, namely the finished automobile (OECD

15 “Digitization” describes the process of converting information from an analogue format into a digital format, “digitalization” is
the process of leveraging digitization to improve business processes.
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2019).16 Industry 4.0 and smart factories use technology, including machine-to-machine communication and
the internet of things (IoT) so that factories are ultimately able to resolve issues without the need for human
intervention (Association for Advancing Automation 2017).
Already by the 1960s, the automotive industry was a major user of industrial robots (OECD 2020). Robots are
used for tasks that are repetitive in nature (e.g. assembly) (International Federation of Robotics 2020). The
worldwide operational stock of industrial robots in the automotive sector amounted to 30 per cent (923,000
units) of total installations in manufacturing in 2019 (International Federation of Robotics 2020; ILO 2020).
While globally, the industry seems to have reached a plateau of robot installation, in Portugal, the number of
industrial robots has increased steadily, from 695 units in 2010 to 2,191 units in 2017 (Nunes Bentes de Jesus
2019; IFR 2021).
According to figure 11, the use of robots in the automotive sector is significantly higher than in other sectors.
Where sectors such as plastics and chemical products along with electrical/electronics exhibit lower numbers of
industrial robots, interviewees from these sectors have reported that their activity is less prone to robotization.
Table 9 shows the number of industrial robots across the automotive subsectors, as categorized by the IFR.
Interestingly, in 2007 the production of parts and accessories (subsector 293) was marked by almost an
absence of robots, as the case of metal products (2931) and rubber and plastics (2932). However, some of these
productions increasingly have been introducing robots in their manufacturing processes, with metal products
even surpassing manufacture of motor vehicles (subsector 291), while for instance the production of glass for
the automotive sector does not use any robots.

X Figure 11 Industrial robot stock, Portugal, 2007–2017
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16 Industry 4.0 refers to the use of smart technology, including machine-to-machine communication and the internet of things, so
that factories are ultimately able to resolve issues without the need for human intervention. The related German term “Industrie 4.0”
refers to a 2012 high-tech strategy of the German government to promote the computerization of manufacturing industries. See
also Tech Radar (2019).
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X Table 9 Number of industrial robots in the automotive sector, Portugal, 2007–201717

2007
Automotive

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

484

518

614

695

781

930

1,012

1,172

1,410

1,948

2,191

Motor vehicles

99

115

121

130

131

142

151

205

278

423

443

Parts and
accessories for
motor vehicles

240

258

348

420

505

643

716

822

987

1,525

1,748

Electrical and
electronic
equipment

0

0

18

65

145

233

247

274

348

465

617

Other parts
and accessories

0

0

19

37

42

53

65

124

176

266

358

Source Adapted from Nunes Bentes de Jesus (2019); IFR (2021).
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Box 7 Robots – an imperfect measure of automation

The number of robots deployed in manufacturing is a useful but flawed indicator of automation levels.
A decreasing number of newly installed robots may hint at saturation (i.e. automation has reached
a technologically feasible level) and diminishing marginal returns (Graetz and Michaels 2018). The
decreasing number might also reflect an increasing complexity of robots (i.e. one robot replacing
multiple units). In addition, the figures do not capture the interaction between humans and robots.
Many robots are in fact “cobots” that collaborate with workers by sharing, or aiding with, tasks.
Advances have been made in using robotics to decrease workers’ strain and improve occupational
safety, and more advanced robots have enabled production techniques that were previously unfeasible
(Krzywdzinski 2020).
Since the year 2000, there has been stagnation in the stocks of industrial and assembly robots in the
automotive sector and the average rate of automation has not increased (Krzywdzinski 2020; Pardi,
Krzywdzinski and Luethje 2020). Various factors may explain this stagnation, including: an increasing
supply of worldwide labour, the increase in product variations, limitations to productivity gains in
certain production segments, and trends towards the greening and digitalization of cars, which require
significant upfront capital investments (Pardi, Krzywdzinski and Luethje 2020). Moreover, anecdotal
evidence suggests that there have even been reversals of automation, as in the example of Tesla in the
United States, to reduce production costs and increase flexibility in processes of co-evolution between
design and production processes (New York Times 2018).

17 IFR Classes are 29 (Automotive); 291 (Motor vehicles, motor vehicle engines and bodies); 293 (Parts and accessories for motor
vehicles); 2931 (Metal products); 2932 (Rubber and plastic); 2933 (Electrical/electronics); 2934 (Glass); 2939 (Other); 2999 (Parts and
accessories unspecified); and 299 (Automotive unspecified).
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Although indicative of technology use in the industry, trends in robot purchases and stock are an imperfect
indicator of technology adoption or automation level (see box 7) (Klenert, Fernandez-Macias and Anton 2020;
Drahokoupil 2021). The adoption of robots also depends on location in the value chain, national contexts of
specific manufacturing sites (Krzywdzinski 2017; OECD 2019), and differences in business models (see chapter
4) (Krzywdzinski 2020).
Stretching beyond industrial robots, “Industry 4.0” is associated with technologies related to both robotic
automation and digitalization. Some argue that the main technological feature of Industry 4.0 is the use
of cyber-physical systems, which combine data processing, machine-to-machine communication and
human-machine interaction (Wagner, Herrmann and Thiede 2017).18 The deployment of these technologies
is expected to optimize production processes by making them more flexible, efficient and less dependent
on human intervention. Figure 12 provides an example of categorization of technologies across Industry
4.0 maturity levels, with the arrow indicating increased connectivity of production processes and business
functions (Szalavetz 2020). More recent technological developments increasingly rely on digitalization
and artificial intelligence (AI) (including the collection of data and the development of software) as a driver
of automation (Oztemel and Gursev 2020).19 Examples of digitally-enabled automation include the use of
additive manufacturing (3D printing) and automated guided vehicles (AGVs) (Automation World 2018). Uses of
digital tools include automating production and distribution processes, tracing products along value chains,
managing stocks with sensors, predicting maintenance needs or supporting business processes (e.g. in
human resources) (OECD 2019; see also Loi 2020). Volkswagen’s “Industrial Cloud”, which could have significant
implications for the group’s supply chain, is an example of an internet of things initiative seeking to “include
multiple new manufacturing and technology partners in an app store-like approach” to enhance and connect
production and logistics operations through digitalization (Automation World 2020). Software applications
can be developed by partners and can then, once cleared, be downloaded from the cloud to instantaneously
update new system developments in plants and at suppliers around the world. This initiative is of interest due
to its potential implications for suppliers along the VW supply chain, including that surrounding the AutoEuropa
plant in Portugal. The potential of increasingly centralized control is clear, which may also increase pressure
on suppliers and their workforce. While this report does not seek to analyse individual technologies but rather
give an overview of their impact on labour, box 8 provides two case studies on exemplary technologies and
their application in the automotive industry.
X Figure 12 Stages of digital maturity
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Advanced solutions, but isolated and co-existing with legacy technology
e.g. collaborative robots, automated material handling, automated guided vehicle

No industry 4.0: factory automation using older generation of fenced robots

Source Adapted from A. Szalavetz (2020).

18 For a categorization of human-machine interaction into (i) human-machine as singular production entity; (ii) human-machine as
part of an automated process (with the human either interacting as a matter of process or interacting as a matter of need); and (iii)
fully automated person-less process, see Guhlemann et al. (2018).
19 For a helpful list of Industry 4.0-associated production technologies, see Aláez-Aller et al. (2020).
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Box 8 Case studies on two technologies and their application in the automotive industry
“Additive” manufacturing (also called 3D printing) is a manufacturing process developed since
the 1980s. An object is created not by cutting away from material (“subtractive” manufacturing)
but by layering the material based on a digital model (using computer-aided design, CAD) (Ganesh
Sarvankar and Nandaram Yewale 2019; Auto Desk 2021). Benefits of the technology include its
customization potential and small series capabilities, making it useful for prototypes and low
production volumes but not for mass production (Cardeal et al. 2021). In the automotive sector,
additive manufacturing has been used successfully for pre-production (e.g. prototypes and
models) and for producing specialized design equipment (Rehnberg and Ponte 2017). Additive
manufacturing can decrease component weight, which could have positive impacts on fuel
consumption, and could reduce the need for stockpiling parts, thus cutting lead times and
shortening supply chains (Bonnin Roca et al. 2017; Cardeal et al. 2021). Even though research
suggests that additive manufacturing is economically viable only for low annual demand
patterns due to the high cost of machines and long processing times, such views are based on
the current state of development (Cardeal et al. 2021). While near-term expectations of additive
manufacturing are likely exaggerated, there is potential for its use in focused areas, such as
automotive mould-making (Bonnin Roca et al. 2017). Additive manufacturing technologies are
already in use at AutoEuropa for production of tooling equipment. One interviewee specifically
mentioned the rapid growth of additive manufacturing as a relevant technology in the sector.
Artificial intelligence (AI) – built on strong computing, big data and machine learning
methods – is considered an important driver of new developments in the automotive sector and
beyond. AI and data science are considered key technologies for optimizing processes (Hofmann,
Neukart and Bäck 2017). In the factory context, AI can help organize, steer or control processes
based on existing data (Albrecht and Kellermann 2020). In automotive products, AI is already
“narrowly” used, for instance in driver assistance systems, face or voice recognition (Hofmann,
Neukart and Bäck 2017; ACEA 2020a). However, AI applications can theoretically be used at all
stages of the automobile value chain (McKinsey 2019), as well as for consumer connectivity,
with new services being offered such as predictive maintenance and AVs (Hofmann, Neukart
and Bäck 2017; McKinsey 2017). With ethical questions and demands for human-in-command
approaches to AI formulated towards policymakers, normative issues remain prevalent for the
large-scale introduction of new AI systems. ACEA highlights the need for legal certainty and
flexibility and for a “technology-neutral” approach towards regulating AI (ACEA 2020a). At the
same time, an abundance of research into AI systems should ensure accelerated progress in
the next decades (McKinsey 2017). The European Commission recently published its “European
approach to Artificial Intelligence”, which aims to support research and industrial capacity while
ensuring respect for fundamental rights (European Commission 2020a). This includes, among
other elements, a new legal framework on AI to turn Europe into a global hub for trustworthy AI
and a Coordinated Plan with Member States to guarantee the safety and fundamental rights of
people and businesses, while strengthening AI uptake, investment and innovation across the EU
(see chapter 5) (European Commission 2021i).

Digitalized factories, in which all technologies and enterprise resource planning (ERP) systems are connected
at all times, are subject to new types of risks (IIoT World 2019). These include a lack of standardization between
systems, lack of infrastructure or internet connectivity, increasing complexity, as well as organizational and
financial risks. Perhaps the most important risk factor is information security (including data protection,
privacy and trade espionage) (Herrmann 2018). There has been a steady increase of cyber-attacks against
both companies and private individuals in recent years, but in the smart factory context attacks can lead to high
financial losses (Herrmann 2018). A recent example was a cyber-attack on Portuguese textile company Coindu
Group (a supplier to the global automotive industry), which had to close down its factories for two days as a
result of the attack, at a cost of €2.5 million (Público 2021a). Cyber-safety also implies the need to ensure that
operations cannot be sabotaged to cause physical risk to workers (Herrmann 2018). These various risk factors
imply the need for smart maintenance of digitally-enabled factories, with an impact on work processes (as well as
business models and managerial approaches – see chapter 4) (Baethge-Kinsky, Marquardsen and Tullius 2018).
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There is a significant difference between the potential for technological change, and what is happening in
reality. Literature is pointing towards a “path-dependent evolutionary trend” of technology adoption by the
automotive industry in the short term but makes inconclusive predictions for the medium and long term
(Pardi, Krzywdzinski and Luethje 2020). This raises the question how key stakeholders – enterprises but also
government – can ensure technology is adopted in a sustainable manner. Moreover, digital maturiation is a
process that takes time. Climbing the different stages of maturity is often also a question of timing, as there is
a certain cyclicality to renewals of individual production sites. In the Portuguese context, based on interviews
and observations within firms, the level of digital maturity ranges mainly between levels 1 and 2, with only a
few examples of vehicle manufacturers and select niche suppliers currently reaching level 3 (see figure 12).
While industrial robots are pervasive across the automotive sector, Industry 4.0 technologies are neither
visible in many plants nor captured in companies’ annual reports. In Germany, for example, use of Industry
4.0 applications is not widespread among SMEs but rather focused on a small number of technology-heavy
companies (Hirsch-Kreinsen 2018). Feasibility of technology adoption is usually not the decisive factor in
adoption decisions. Costs and internal company dynamics play a significant role. Automation tends to happen
gradually, responding to context-specific needs, such as the renovation of existing work lines, the creation of
new ones or the piecemeal introduction of a specific technology for an isolated task (Pfeiffer and Huchler 2018;
Tao and Siqi 2019).Technology adoption also depends on where in the value chain a specific plant is located (see
below). To date, there is some evidence of higher levels of technology adoption in more recently constructed
plants in core car manufacturing countries, in the European context mostly in Germany (Pardi 2017), as well as
in China (Tao and Siqi 2019).
In spite of a stagnation in the stocks of industrial robots, an – imperfect – indicator of automation (see box 7),
changes are happening on the shop floor. Digital technologies are introduced piecemeal, existing machines
are replaced or standard cheap robots are introduced in small and medium suppliers (Pardi, Krzywdzinski and
Luethje 2020).
Several interviews with automotive firms of different sizes and specializations, together with observation
of their establishments and shop floors, revealed the diversity of the automotive sector. Importantly, most
automotive vehicle manufacturing locations in Portugal do not take part in product design and development.
Some activities appear to continue to rely on labour-intensive models, with few technological developments
in recent years (e.g. cabling), while others appear to deploy state-of-the-art automation technology in their
production processes (e.g. manufacture of light passenger vehicles). In fact, even within the same specialization,
there is a diverse permeability to technological development and automation for each activity. For instance,
within vehicle manufacturing, painting, quality control and assembly have different levels of automation and
labour intensity. Finally, some technologies appear to be widespread across the industry, such as cutting
technologies and AGVs for handling and transport of parts and equipment within plants.
Interviewees have stated that digitalization technologies are used to ease bureaucracy (going paperless),
reduce process complexity, improve logistics and respond in real time to orders and requests (digital integration
with OEMs). This includes projects for connectivity between geographically dispersed factories and different
firms along the supply chain (e.g. large investments in process connectivity between PSA and AutoEuropa,
Micropláticos, Simoldes, Yazaki Saltano and Renault Cacia ) as well as logistics. Digitalization has allowed for a
request to arrive and in two or three hours a component is assembled and gets transported to the OEM, thus
enabling a just-in-time production model (see chapter 4). Regarding production, interviewees have stated
that Industry 4.0 applications and automation are a reality, including robots, cobots and AI. For example,
technological development continues to advance at Mitsubishi Fuso, as evidenced by the November 2020
announcement of a new tool using machine learning and advanced language processing techniques to improve
quality management processes. Yet, there is a visible gradient in technology adoption between large firms and
SMEs. The current focus is on digitalization rather than automation, as automation levels in the industry are
traditionally high. Interviewees have stated that while some specific tasks are unable to be automated (e.g.
fine assembly and controlling), automation has focused on repetitive tasks and those damaging to health. The
most significant obstacles towards further technological developments are difficulties in accessing financial
capital (especially in smaller businesses) and hiring workers with advanced digital skills. Most technologically
advanced firms relied on partnerships with other entities (firms, R&D centres and universities – see box 10) to
develop their technological profile, and some OEMs in core countries also play a fundamental role in driving
technological upgrading, both in their own manufacturing sites in Portugal and within their supply chain.
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Overall, while automation technologies seem to be present (albeit to a different extent) across most of the
Portuguese automotive sector, many Industry 4.0 technologies and digitalization elements appear to be more
elusive, in particular in more advanced stages. However, many digitalization technologies are common, such as
real-time data analytics displayed on shop floor screens, ERP systems, production indicators on mobile devices,
interconnected machinery and digital production planning systems.

New products and services
Beyond changes in production processes, technological developments in the automotive industry enable the
development of new products and services. These include EVs, competing with alternative fuel and power
technologies (e.g. fuel cell/hydrogen or solar) (Spiegel 2021a), AVs and new service-oriented business models.
By far the most discussed product innovation relates to EVs. Generally speaking, in addition to low emissions
(depending on how electricity is generated)20 in line with increasing regulatory requirements (see chapter 5), EVs
require fewer components than combustion-powered cars, less labour input in assembly, have a longer lifespan
and involve less maintenance and repair. Electric batteries also can be more cost-efficient than comparable
ICEs (see box 9). Traditional ICE suppliers are anticipating a decline in orders, cutbacks on investment and job
destruction in the production of parts and accessories for ICE vehicles (Automotive Manufacturing Solutions
2020; ILO 2020). Electrification, together with the effects of the COVID-19 crisis, could lead to a stronger
consolidation amongst automotive suppliers in the near future (Automotive Manufacturing Solutions 2020),
while some industry experts plead for a variety of drivetrain concepts, including electric mobility, fuel cell
mobility, regenerative gaseous mobility and regenerative fuel mobility, to achieve CO2-neutral mobility
(Karlsruhe Institute of Technology 2021). Intermediate steps between ICE and fully electric vehicles include
hybrid EVs among others (Davies et al. 2015).
However, while most OEMs are redirecting investments to EVs, Portuguese OEM subsidiaries have reported
significant downsides to EV technology from a production perspective. On the one hand, the weight of electric
batteries could imply considerable costs in adapting existent production lines, given the additional weight
of each vehicle. This also impacts logistics and transport costs, favouring proximity between EV battery
manufacturers and EV carmakers, while increasing vulnerability of factories (and some of their suppliers) that
primarily focus on ICE vehicles. On the other hand, for the light commercial vehicle market, for example, the
long charging times of EV batteries are a disadvantage if vehicles need to be constantly on the road. For
such circumstances, hydrogen fuel cell technology is emerging as promising in terms of longer range, shorter
charging times and larger payload capacity (Green Car Congress 2021). The development of a market for EVs
also depends on the availability of residential, commercial and public charging infrastructure (Davies et al.
2015). Additional uncertainties pertaining to EVs relate to raw materials extraction and end-of-life disposal.
Electrification of cars has been gaining momentum due to competition from emerging players and tightening
regulation, in concert with decreasing battery costs and rising consumer demand (McKinsey 2019/2020; see
also Nieuwenhous and Wells 2015). Despite a pandemic-related downturn in which global car sales dropped 16
per cent, in 2020 electric car registrations increased 41 per cent, representing a 4.6 per cent global share in
sales. Europe's stock of electric cars is second only to China, and electric cars’ share of sales reached 10 per cent
of total in 2020, in sharp contrast to 3.2 per cent in 2019 (figure 13) (IEA 2021). The number of available electric
car models more than doubled in the same period (IEA 2021). Although the global electric car stock represented
only one per cent of all cars in 2020, adoption is expanding rapidly (IEA 2021). In 2020, the stock reached 10
million units, a 43 per cent increase in comparison to 2019 (IEA 2021). Predictions for 2030 vary considerably,
but a sustained increase of EV registrations is widely expected (IEA 2021; Transport & Environment 2021).
Recently, several OEMs have announced their ambitious electrification plans. For instance, VW announced its
intention to discontinue production of ICE cars in Europe by 2035 (Spiegel 2021b); Volvo will only sell electric
vehicles from 2030 (Volvo Cars 2021); and Stellantis is aiming for 70 per cent of electric vehicles sales in 2030

20 In an open letter to the European Commission, the International Association of Sustainable Drivetrain and Vehicle Technology
Research (IASTEC) also expressed doubt about the extent to which EVs ultimately lower CO2 emissions, with a drastic increase in
EVs requiring substantially more “conventional” electricity and hence increasing CO2 emissions and instead pleading for a variety of
technologies, including regeneratively produced fuels (“reFuels”). IASTEC. 2021. Subject: Open letter to the European Commission
about severe concerns regarding calculus of CO2 emissions and consequent measures. See online: https://iastec.org/wp-content/
uploads/2021/06/20210615-IASTEC-Letter.pdf. Accessed 28 June 2021.
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(Stellantis 2021). This implies a short adaptation timeline for today’s sector in Portugal, which almost exclusively
produces ICE-based vehicles and has a supplier sector largely focused on ICE-related products (see chapter 2).
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X Figure 13 Global electric car registrations and market share, by region, 2015–2020
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Nevertheless, EVs (and even more so AVs) are still in their infancy. Their development (and its timing) will
depend on profitability, balance of costs and, critically, government regulation; interestingly, the main players
(such as Uber and Tesla) continue to lose money yet are valued more highly than many traditional automotive
OEMs (Covarrubias and Perez 2020).
Most interviewees agreed that ICE will vanish in the medium term and that electrification is at the centre of
changes in the automotive sector. Still, interviewees doubt the efficacy and uptake of EV technology in trucks
and commercial light vehicles. In general, uncertainties related to the life cycle of batteries, range and charge
time, as well as the environmental impact of raw materials extraction were mentioned.
Technology adoption also depends on (predictions regarding) consumer demand. It remains unclear to what
extent consumers are willing to pay more for advanced technologies (Deloitte 2021). For example, young
consumers, particularly those in Chinese and Indian markets, are postponing decisions to acquire new vehicles
(and tend to prefer buying offline) (Deloitte 2021). This may be less pertinent to manufacturers in Portugal,
but a saturation effect within various consumer groups is also likely to remain an issue in the European
market. Consumer concerns regarding EVs include cost, range, charging infrastructure and safety concerns
(Davies et al. 2015; Deloitte 2021). The impact of COVID-19 on medium- and long-term consumer preferences
remains to be seen.
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Box 9 Battery technology

EVs require batteries for energy storage. The most common batteries in EVs are lithium-ion batteries
(U.S. Department of Energy 2021). These are used in most consumer electronics, but material
recovery remains costly. R&D is ongoing to reduce the high cost of lithium batteries, extend their
lifecycle and improve their safety. Lithium iron phosphate batteries (LFP batteries) are a variant of
lithium-ion batteries that require less material resources (containing neither nickel nor cobalt), have
longer lifecycles but currently provide less energy density. Tesla announced in late 2020 that it would
switch production to LFP batteries, starting in China, which could boost R&D in the medium term
(Reuters 2020).
The biggest lithium suppliers – Argentina, Australia, Chile and China – are outside Europe, with China
dominating the supply of critical raw materials (Reuters 2019; Jetin 2020). Batteries account for up to
50 per cent of the EV value chain, and some initiatives, such as the European Battery Alliance – the
European Union’s plan to create its own competitive and sustainable battery cell manufacturing value
chain (see chapter 5) – seem to be a belated response. The Portuguese Government is considering
the extraction of lithium in Portugal, while other initiatives such as “Baterias 2030” recently have been
announced ( Jornal de Negocios 2021), aiming to join the EV value chain. There are conflicting reports on
VW’s intent to establish a gigafactory in Portugal, with the production of lithium batteries at its core
(Público 2021b).
Lithium-based batteries are in competition with fuel cell technology. Fuel cell EVs combine hydrogen
stored in a tank with oxygen from the air to produce electricity, with water vapour as the by-product
(CNBC 2019). From a regulatory perspective, fuel cell technology emits significantly less pollutants
than ICE engines (Automotive News Europe 2019). Hydrogen-based fuel cell technology is particularly
present in trucks and has been gaining traction in recent years (see e.g. important investments by
Hyundai) (Automotive News Europe 2019). This trend is mirrored in the Portuguese context, where
CaetanoBus introduced the first European hydrogen-powered bus (dn_insider 2018; Capital Verde
2020). Some industry experts go as far as to suggest that hydrogen may replace battery-operated EVs
(Automotive News Europe 2019). In the short term, it seems likely that passenger vehicles will shift to
EVs, but trucking might be more prone to shifting to fuel cells, as they have broader range autonomy,
a shorter charging time and are less dependent on an extensive network of fuelling points. In spite of
the uncertainty about the next mainstream technology, for many OEMs, it will not make sense to invest
in both technologies at the same time.
Interviewees have argued that the sector is betting on lithium batteries, with some adding that this is
due to the EU policy framework, with some OEMs, especially those exploring heavy duty and collective
transport, also working on hydrogen, which is thought to have a better environmental footprint. While
hydrogen would be a cleaner energy source, there is a need to integrate an electrical or hydrogen
strategy with other investments, namely infrastructure. One interviewee was sceptical about the
problems ahead – storage, transport and the fact that hydrogen gas is highly inflammable. The lack of
consensus is an indication of future uncertainties accompanying this structural transformation.
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EV production in Europe has so far been mostly located in Western Europe (e.g. Renault Zoe in Flins, France,
and the Kangoo Z.E. in Maubeuge and Heudebouville, France; VW ID.3 and ID.4 in Zwickau, Germany; BMW i3
in Leipzig, Germany; Nissan Leaf in Sunderland, England; Chinese OEM BYD’s assembly facility in Beauvais,
France) as well as in Central and Eastern European countries (e.g. VW’s Škoda-branded Enyaq iV in Mladá
Boleslav, Czech Republic; BYD’s assembly facility in Komarom, Hungary). Considering actual and planned
locations for battery production (figure 14), this suggests a new trend in production geographies within the
European automotive production network. This trend is marked by (i) a new European divide, where southern
European countries have weaker links to the newly established European EV value chain, and (ii) a predominance
of non-European battery producers. This trend is aligned with the commonly held expectation that the
production of EVs will be located near the main demand markets. In Portugal, EVs are produced primarily in
two places: Mitsubishi Fuso’s eCanter is produced in Tramagal for the European and U.S. markets, and
CaetanoBus produces electric mobility products for cities and airports (see box 2).

X Figure 14 Actual and planned locations of battery production facilities in Europe
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AVs are being tested in pilot projects but face a number of legal challenges in the European context as well
as complex technological challenges (OECD 2019). Current AVs are unable to drive safely – at least completely
autonomously – under unpredictable conditions, contrary to previous expectations (The Verge 2021).
Automation of AVs is typically classified from level 0 (no automation) to level 5 (full automation), with current
levels 0–2 consisting of “driver support features”, and levels 3–5 “automated driving features”.21 Most vehicles
sold today have some features of driver support (levels 0–2), whereas levels 4–5 are not yet available (APTIV

21 Level 1 driver assistance, level 2 partial driving automation, level 3 conditional driving automation, level 4 high driving automation (Society of Automotive Engineers 2021).
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2020). Some OEMs are now offering level 3 conditional automated driving assistance features, which are able
to take full control of the vehicle under certain predefined conditions (e.g. on highways under a certain speed
limit) as long as the driver remains able to take control when needed (see Daimler 2021). Such level 3 features
are for example approved on German roads (and a draft law on level 3 has been published) (Federal Ministry of
Transport and Digital Infrastructure 2021; Lexology 2021). Despite such advances, forecasts on the future use
of AVs vary greatly (McKinsey 2019/2020). AV manufacturers are realizing that mass scaling will take longer and
be more costly than forecast, leading to long overdue consolidation efforts within the industry. Ultimately, only
the largest OEMs are likely to be able to sit out sustained periods of losses before AVs become marketable at
scale (focusing on specific market segments, such as trucking) (The Verge 2021). Widespread AV adoption will
also depend on public acceptance but may be positively affected by the COVID-19 pandemic (to support socially
distanced passenger and last-mile delivery for online sales) (Wyman 2020).
Even if AVs are not yet market-ready, cars are becoming increasingly “connected”, driven by AI-based software
developments (Smitka and Warrian 2017). Connected cars interact with other drivers, cars and devices for
improved safety and convenience, such as driver assistance systems (OECD 2019). OEMs are diversifying their
customer base, as third parties are increasingly given access to data (e.g. for telematics, which insurers and
OEMs use for preventive monitoring and risk assessment of drivers) (see Zuboff 2019). Some predict that future
value added in the automotive sector will be captured by companies that provide technological solutions for
vehicles rather than by car manufacturers (ILO 2020). Already now, the presence of market disruptors plays an
important role, such as the market entry of Alphabet (investing in AVs), Tesla (speeding up the design-to-market
process of EVs) and Zipcar (encouraging new business models that push incumbents to innovate) (OECD 2019).
Traditional OEMs make efforts to catch up with new software research centres (including in Portugal) and
collaborations with established players (see box 10).
The value creation for connected cars differs compared to traditional cars: new models are not just sold
to end-customers but rely on mobility ecosystems that link together different products and services,
including on-demand mobility, charging infrastructure and so forth (Wells 2015a). Connected cars provide
new opportunities for OEMs and technology firms (e.g. Uber’s self-driving car project, which received US$
1 billion in funding from Toyota Motor, Denso and SoftBank Vision Fund) (ILO 2020). Global enterprises are
responding to consumer demand and updating their products, increasingly introducing additional services to
their portfolios (“servitization”). One typical service is the provision of digitally enabled sales and after-sales
services for connected cars (e.g. AI-based predictive maintenance but also add-on services in entertainment
and experience) (OECD 2019). Remote diagnostics could generate US$ 60 billion of additional profits for OEMs,
suppliers and service providers globally, whereas dealers and independent service providers may lose US$ 44
billion (ILO 2020). Similar trends are visible in distribution (Waller 2015), with online marketplaces opening new
possibilities (ILO 2020). For instance, Tesla has shifted its sales online, bypassing third-party franchised dealers.
Car use, especially in urban areas, is changing rapidly, supported by accessibility to smartphones and mobile
technology, as demonstrated in the growth of short-term car rental and car sharing but also other modes of
transportation (Waller 2015; Wells 2015b). Many car manufacturing companies have created their own carsharing schemes to provide on-demand mobility services and experiment with alternatives to car ownership
(e.g. Multicity, DriveNow and Car2Go) (OECD 2019; McKinsey 2019/2020). However, the impact of the COVID-19
pandemic on new service-based mobility solutions cannot be overstated. With international and national
mobility decreasing significantly, investment in mobility start-ups (including ride-hailing, ride-sharing and
micro-mobility) was substantially affected (Wyman 2020). Global funding fell to US$ 77 billion in the first quarter
of 2020, down from US$ 92 billion in the last quarter of 2019 (Wyman 2020).
Interviewees have stated that software development is becoming increasingly crucial for OEMs and suppliers
(see box 10 and chapter 4). For interviewees, since more and more technology goes into cars (e.g. for battery
management) and interiors, firms must acquire technology through mergers and acquisitions. Some
interviewees have predicted a move away from vehicle ownership and towards “mobility as a service” business
models. The vehicle of the future is likely to be automated and interconnected to all infrastructures. For some
interviewees, the changes in the sector are based on demand from end-consumers, who increasingly have
the possibility of configuring their cars, increasing the complexity of the supply chain. Many observed that the
COVID-19 pandemic accelerated existing dynamics, including electrification, autonomy and connectivity, since
fewer cars were sold and those that were sold tended to be electric.
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Box 10 The rise of vehicle electronics and software-driven partnerships and integration in Portugal

Due to the increasing technological complexity of producing modern cars (McKinsey 2021b), enterprises partner up
to speed up the development process. Smitka and Warrian (2017) explain that technologies for a new model have to
be locked in three years before it is sold, creating a prisoner’s dilemma in the automotive industry where “everyone
needs to invest, and all may result worse off”. Partnerships therefore play a crucial role in the industry.
In Portugal, multiple ICT start-ups have emerged in the sector. This is happening, in part, through OEM offshoring
of digital product development and services. For instance, in 2018, the BMW Group and Critical Software established
a joint venture (Critical TechWorks) to support BMW’s software used in production technologies and final products
(vehicle electronics). In the first two years, the company hired 850 workers and plans to reach 1,200 workers in 2021
(dn_insider 2020). Alternatively, there are partnerships between local suppliers and Portuguese R&D centres and
universities. For example, Bosch and Universidade do Minho cooperate since 2013 in the design and development of
new products and technologies. These include technologies to support communication between vehicles and new
ways for vehicles to detect their surrounding environment and take decisions based on AI. In 2018, PSA Stellantis
Mangualde launched the project INDITECH 4.0 which, in partnership with universities and tech firms, aimed at
developing, prototyping and testing various technologies, such as intelligent robot systems, advanced systems for
inspection and traceability with artificial vision, autonomous movement systems and initiatives towards a digital
factory and factory of the future (Critical Manufacturing 2021). PSA Stellantis Mangualde is also engaged in other
technological development projects.
Technology firms connected with the automotive industry have emerged to provide engineering support to OEMs.
For example, Introsys, a Portuguese company specialized in software design for robots and industrial arms, serves
automotive clients, including through its own certified training academy, and has company subsidiaries around the
world. Lastly, there is increasing in-house R&D of firms from parts and components, resulting from a combination of
enhanced capabilities and the tendency of large OEMs to subcontract product development functions (e.g. Simoldes).
Sometimes, OEMs also invest directly. For example, in recent years, Mercedes created a digital centre in Lisbon
for software development (Mercedes-Benz.io) and a service centre in Sintra for after-sales services and technical
support for the European market. VW established a technology hub in Lisbon, which currently employs more than
200 workers and is organized around three technology units – Application Management Services, a Digital Hub
for MAN Trucks and a Software Development Centre. Finally, Daimler Trucks and Bus also established a hub in
Lisbon in 2018 (called tb.lx), focused on the development of new technologies and solutions for the connectivity of
trucks and buses.
The availability of highly-skilled professionals with training in STEM and ITC, and an abundance of young engineers,
has enabled OEMs to deal with complex technological challenges, and makes Portugal a technology hub for several
international players. Such activities are more attractive for young workers – providing a more innovative work
environment, as well as less repetitive and more challenging tasks than those performed on the factory floor
(interviews with key experts; dn_insider 2021).
Interviewees for this report have stated that innovation projects promoted by individual companies are typically
done in partnership with universities and R&D centres, or technologies are acquired through mergers and
acquisitions. They have also noted that there are not enough R&D partnerships in Portugal and a dependence on
Germany and Spain.
Partnerships and regional production networks today represent intricate company clusters which, in some cases,
already are connected through software and communication technologies. Partnerships also play a role for new
mobility solutions: OEMs that have traditionally only worked with tier-one suppliers are increasingly working in
partnership with high-tech firms, other OEMs or directly with tier-two suppliers (McKinsey 2019/2020). This trend
is also visible in the consolidation of OEMs through mergers (e.g. Stellantis) and their acquisition of technology
providers. Another dimension is the use of public-private partnerships in the automotive sector. While the larger
production sites are subsidiaries of multinationals and do not play a strong role in product development, some
suppliers may be more directly involved in innovation processes, as they serve a more diverse clientele across
Europe. Wells (2015) argues that future business models in the automotive industry may either keep OEMs at the
centre or create a new mobility services ecosystem or will turn OEMs into mere components suppliers (Wells 2015a).
Time will tell.
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Potential implications for employment
There is no consensus on the generic impact of technology on employment, even if labour-saving technologies
have been the rule rather than the exception throughout history (Nachtwey 2018). Impacts are multidimensional,
and both job destruction and job creation dynamics are at play. Empirical research uses robots as an imperfect
proxy for automation even though other technologies may have significant impacts on employment but may
be harder to measure (see box 7). Impacts of Industry 4.0 applications could have a broad reach, encompassing
production, logistics, service networks and location decisions (Hirsch-Kreinsen 2018).
In many areas of automotive production, such as assembly, there has been little worldwide automation.
Comparative studies among Germany, Japan and the United States confirm that, depending on corporate
strategies and development paths (see chapter 4), employment in manual assembly has been largely stable
(Krzywdzinski 2020). In other areas, such as machine operation and welding, employment has experienced
a slow decrease since the 1990s (Krzywdzinski 2020). Explanations from the literature include automation of
remaining manual activities or increasing efficiency of process control (fewer workers on ever more complex
production processes) (Krzywdzinski 2020).
Potential job displacement because of new technologies has attracted considerable attention, based on the
idea that some tasks are more or less amenable to automation (Frey and Osborne 2013; Arntz, Gregory and
Zierahn 2016; Drahokoupil 2020; ILO 2020). In their seminal work, Frey and Osborne (2013) concluded that
more than 47 per cent of jobs in the United States were at high risk of automation, considering technological
feasibility (Frey and Osborne 2013). Pardi et al. (2020) state that Frey and Osborne anticipate “the potential
loss of more than 84 per cent of the current jobs in automotive manufacturing and up to 97 per cent for team
assemblers during the next two decades”, while recognizing uncertainty surrounding the exact impact and
scope of automation (Pardi, Krzywdzinski and Luethje 2020, 3). In any case, the risk assessment provided in
the Frey and Osborne study suggests that several occupations in the automotive industry could be at high
risk of displacement.22 Other studies led to much lower numbers in terms of potential job losses, but higher
numbers in terms of jobs that may be transformed (see ILO 2020). Graetz and Michaels (2018) estimated that,
between 1993 and 2007, robot usage led to no significant impact on total employment, but a redistribution
away from low-skilled towards medium- and high-skilled occupations (Graetz and Michaels 2018). Acemoglu and
Restrepo (2018) emphasize the role of skills mismatches and the risk of excessive automation (see chapter 6).
An OECD study from 2018 concluded that, while 14 per cent of all jobs were likely to be highly automatable, 32
per cent were likely to be significantly changed by automation (OECD 2018; Nedelkoska and Quintini 2018). A
McKinsey study from 2017 found that only 5 per cent of occupations could be fully automated, while about 60
per cent could be substantially transformed (McKinsey Global Institute 2017). This is likely due to continuing
(or increasing) product complexity and variability, which continue to require human skills (Pardi, Krzywdzinski
and Luethje 2020).
The impact of electrification hinges on the speed of the transition to EVs. In all likelihood, employment in
ICE manufacturing will remain stable for as long as combustion engines and electric motors are produced
in parallel (Krzywdzinski 2019). Nevertheless, the speed of the transition in terms of numbers of vehicles
produced could lead to certain locations in the European production network losing out. The most crucial
aspect for the retention of jobs is hence how well the industry in Portugal can navigate this structural change,
and to what extent it will prove an attractive location for EV manufacturing in the long term. Since EVs involve
fewer parts, automation trends could be reinforced, hurting parts suppliers (and lower-tier suppliers) in
terms of employment impact (ILO 2020). At the same time, job creation may result from demand for charging
infrastructure, battery production and other electric parts (ILO 2020). EVs are also more complex, increasing
employment in pre-production activities (including engineering and computer science) (Krzywdzinski 2020).
Electric engines also require different materials than combustion engines, thereby changing parts of the supply
chain and the distribution chain altogether (e.g. mining, oil and gas) (ILO 2020).

22 Some (non-exhaustive) examples of automotive-related occupations with high risks of automation include: engine and other
machine assemblers (0.82); electrical and electronic equipment assemblers (0.95); electromechanical equipment assemblers (0.97);
and automotive body and related repairers (0.91). The risk also undoubtedly varies between countries. For instance, Chang, Rynhart
and Huynh (2016) have estimated for the automotive sector that over 60 per cent of salaried workers in Indonesia and over 70 per
cent of workers in Thailand face high automation risk.
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The impact of AVs and car connectivity could be even more disruptive, since technologies used for AVs are often
produced by firms outside the sector, such as electronics suppliers or software companies (Roland Berger &
Lazard 2016; McKinsey 2019/2020; Krzywdzinski 2020). As a result, reasons for concern regarding jobs include
the unequal distribution of losses and gains across groups of workers and locations (some focused on high
value-add activities such as software design and others exclusively engaged in low value-add activities such
as assembly) and significant changes to global value chains, with OEMs potentially losing their dominant role
to software and tech companies (Groshen, Helper, MacDuffie and Carson 2019). Considering the dominance of
major tech companies in their respective domains, the effects of their market position on the margins of their
supply chain and the potential benefits accruing from network effects, the potential for disruption cannot be
brushed aside. Companies will be even more motivated to invest in R&D and acquire technology companies,
increasing demand for highly skilled workers in science, technology, engineering and mathematics (STEM) and
information and communications technology (ICT) (see chapter 6) (ILO 2020).
Interviewees for this report have differed in their views as to the labour impact of new technologies. While
some have reported that there has been no job destruction but rather displacement, others have noted that
there had been layoffs, e.g. due to automation. However, most interviewees agree that the introduction of
a new industrial robot typically entails less human labour. Further areas at risk were logistics, where more
autonomous systems require less worker input. For instance, a worker from a major parts supplier mentioned
that now it is nearly impossible to see a forklift operator on the shop floor, while in the past there used to be
at least ten. Interviewees have mostly concurred that if EVs were to be produced in Portuguese plants, there
will be a negative impact on jobs, especially assembly jobs. This is due to the understanding, as perceived by
one interviewee, that the ratio of workers necessary in vehicle manufacturing from ICE to electric is four to
one, with additional impacts on maintenance and repair since EVs require fewer moving parts. For some, the
fact that Portugal does not produce internal combustion engines lessens the impacts of electrification, but
analysts should not ignore that the automotive sector in Portugal is highly specialized in and dependent on
ICE technologies.
While the drive-train technology of EVs is less complex than combustion engines, the diversification of car IT
infrastructure and the complexity of software solutions will also impact employment. New suppliers are gaining
clout, while traditional ones may struggle to adapt. As a result, workers may have to upgrade skills within their
field of expertise or transition to completely new skills to be able to manage the increasing interaction with IT
systems. Hence, the availability of a qualified workforce to supply the production of emerging technologies
will also be crucial (see chapter 6). One of the key messages is that the impact of technologies on labour varies
according to the type of technologies used, and the characteristics of the workforce and work organization (see
chapter 4) (Butollo, Jürgens and Krzywdzinski 2018; Aláez-Aller et al. 2020; Baethge-Kinsky 2020).

Implications for working conditions
Technological change, both in terms of production technology and of the development of new products and
services, has major implications for the work that goes into the production of vehicles. Indeed, it impacts
workforce characterization, changing job profiles and education requirements, as well as the production
process. This may change the work experience, working time, working structure and control mechanisms, and
could have major implications on occupational health and safety (see chapter 6). According to management,
associations and workers’ representatives, these impacts vary, not only according to the specificity of each
organization but also at the firm level, depending on whether the accounts stem from top managers or workers’
representatives. Hence, the impact of technology on working conditions in the automotive sector emerges as a
nuanced issue across many dimensions and differs dependent on the primary lens of analysis applied.
Across the Portuguese automotive sector, industrial and service robots have become a common feature of shop
floors, especially at assembly locations. The adoption of robots is largely understood, by both management
and workers, as an industrial performance and efficiency imperative. For instance, in the case of vehicle
manufacturing, recent developments in the world automotive industry have resulted not only in increased
competition among firms but also in competition between different manufacturing locations within the same
firm, leading to greater focus on efficiency performance indicators (see chapter 2).
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Technological developments are deemed to result in general workforce upskilling, as more repetitive tasks are
undertaken by industrial robots, and increased qualifications are needed to operate, programme and manage
complex machinery. However, automation technologies on the shop floor are believed to have flattened
professional categories and skills, preventing seniority recognition while homogenizing several blue-collar
professions. Workers’ representatives from a major vehicle manufacturing plant reported that professional
categories such as electrician or bodyworker have been replaced by the overarching professional category of
factory worker of third category, encompassing several tasks. Accordingly, top managers in automotive firms
have also emphasized that workers’ flexibility to perform several tasks on the shop floor has become a feature
of utmost importance.
This homogenization of work has been made possible, in large part, due to a deskilling tendency, wherein former
specialized manual labour has been replaced by automated systems, requiring routine simple operations and
monitoring from workers. Quality control activities, for instance, are classified as a highly specialized form
of blue-collar labour in the case of a firm specialized in automotive textiles, even if it has, to some degree,
been replaced by digital vision systems in the case of automotive manufacturing. Deskilling trends related
to automation technologies in industrial processes have been reported to be linked to increasing levels of
agency and temporary work, due to a mixture of two factors: the more expendable nature of industrial labour
and flexibility requirements induced by lean manufacturing approaches. Both management and workers’
representatives report that it has become standard that an unexperienced new worker can fully perform their
tasks after one week of training.
Increasingly automated shop floors across the Portuguese automotive industry have also spurred in-house
and subcontracted engineering activities. However, the former seem to prevail. Reports from top management
of an emergent Portuguese technological firm have referred to a stark increase in demand, employment and
turnover based on designing and programming industrial automated lines for the automotive industry, both
in Portugal and abroad. In general, upskilling and deskilling coexist as a result of technological development in
industrial processes, giving rise to what has been described as job polarization (OECD 2020).
The proliferation of industrial and service robots in the automotive industry has also had significant impacts on
work intensity, both in terms of skills intensity, pace and autonomy, whereby the introduction of machinery had
led to a non-biological work pace imposed onto the shop floor. One automotive worker describes how human
work aids and follows tasks performed by robots, instead of the opposite – and preferable – stance whereby
robots would help workers perform their tasks. Some workers’ representatives report that work rhythms have
been increasing to almost unbearable levels, and the rigidity of automated industrial lines has left little space
for flexibility and breaks. All hell breaks loose, as one worker puts it, when production lines must pause due to
a human element blocking it (an insufficient work rhythm or an extended break). Rigidity in the production
process has led to the re-emergence of one of the oldest disputes opposing workers and top managers: delay
of a midday break equalling insufficient time for coffee, food or smoking. This has been dismissed on the basis
of its impact on daily car production targets. Finally, the need to compensate large investments on automation
and machinery, where figures of return on investment and depreciation weigh deep, has also led to greater
labour intensity, for instance in the form of additional work shifts. This phenomenon is widely observed in
various sectors, not least due to the increased prevalence of home and telework induced by the COVID-19
pandemic and is often facilitated by digital technologies (Green 2018; Piasna 2018; ILO 2021).

59

4. Evolution of
business models

Evolution of business models

X

Summary

Business models in the automotive industry evolved from traditional value capture based on the mass
production of vehicles to strategic diversification, financialization, servitization and new alliances which aid
the steady introduction of new products and services. These changes are taking place in the context of flexible
management approaches, including lean production methods, postponement strategies and outsourcing, and
often are connected to increasing levels of job insecurity for workers. Portugal found itself benefitting from such
trends but today faces increasing competition from other peripheral countries. Suppliers are under particular
pressure to be flexible. Digitalization tends to reinforce these trends. The business models of automotive firms
in Portugal differ from OEM business models, raising concerns as to how changes by OEMs will affect the sector
in Portugal. Some companies have responded with increasing product diversification in order to decrease
their dependency on automotive OEMs. Flexible production regimes rely on flexible deployment of labour,
increasingly relying on temporary and agency workers in order to respond to demand, leading to a vicious
cycle of wage compression and contract precariousness, which hinders the ability to attract talented and young
workers, and weakens industrial relations.

Today's automotive industry is affected by major changes which are connected to, but go beyond, technological
developments. The automotive sector is in a transition phase defined by strategic diversification and alliances
to facilitate the introduction of new products, services and business models (Covarrubias and Perez 2020).
Electrification is an important driver that likely will lead to major reorganization within the sector and within
enterprises (see chapter 3). Such reorganizations are complemented by trends away from industrial production,
towards servitization23 and financialization of the sector. Even these must be understood in the context of
existing management approaches, including lean production methods, outsourcing and so on (Krzywdzinski
2020). Industrial bureaucratic forms of control, and the production models to which they are linked, are being
replaced by a more flexible regime that enables firms to react more swiftly to changes in the business cycle
and keep up with the increased speed of product cycles. This, however, oftentimes signifies greater insecurity
for workers (see chapter 6) (Nachtwey 2018).
The most prevalent business model in the automotive sector has been “value capture [. . .] centred on a product/
service package consisting of all-steel vehicle bodies using petrol or diesel engines [. . .], which are sold to
end-users alongside warranty and service provision”, with market segmentation along classes and types of
cars (Wells 2015b, 210). This has relied on a mix of in-house production, global supply chains and (typically
franchised) distribution networks (Wells 2015b). Historically, it is built on the Ford assembly line and the Sloan
concept of creating a range of brands and models (Wells 2015b). While the Ford model used to imply a high level
of integration, the industry has moved away from this, to the benefit of supplier networks (Wells 2015b). Such
a traditional business model depends on scale through mass production for profits, but mass production does
not lend itself to rapid or individual product change or innovation (Nieuwenhous 2015; Pardi 2017). Another
problem connected to the traditional business model is “production before demand” – and hence overcapacity
(Wells 2015a); it also relies on the assumption that there is one single class of consumers. This is no longer the
case. The concept of Schumpeterian rents could provide a different perspective on the same issue insofar as
enterprises will be incentivized to introduce innovative products, services and business models by receiving
additional rents until their innovations are imitated and more broadly available.

23 Servitization refers to the diversification of manufacturing firms’ revenue streams beyond manufacturing of products to the
provision of services. In the case of the automotive industry these are wide-ranging, from financing mechanisms over leasing
models to the provision of customization and after sale services to end-customers.
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Flexibilization in the automotive sector
Sensing the flaws in its operations, the automotive industry has looked for ways to become more flexible
in its production patterns. One response has been the outsourcing of specific tasks to business-to-business
service providers.
In the automotive industry, major changes in this respect have been dominant since the 1990s. This has included
the disintegration and increased modularization of production processes and the expansion of production
networks to providers, often leading to the delocalization of technologically simple but work-intensive tasks
to European peripheries and Asia, driven by lower labour costs and state support (Raphael 2019). The shift
was accompanied by changes in production and management techniques focused on shareholder value,
as OEMs turned to market financing (see below) (Doogan 2009). The latter became a driving force of a new
production model, oriented around cost reduction and increased production speed that has had substantial
impacts on the composition of the workforce and labour processes (see chapter 6) (Dörre and Brinkmann 2005;
Nachtwey 2018).
The modern production model is exemplified by three aspects of enterprise policy – higher flexibility,
externalization of risks and a reduction in production costs (Nachtwey 2018). A central element of this new
production model – flexibilization – was achieved through the reduction of the core labour force in favour
of greater use of workers on non-standard contracts and the transformation of the product of labour (firminternal) to the provision of services by a firm-external entity. Increased segmentation within specific worksites
(see chapters 3 and 6) led to core personnel mainly serving the highly qualified central functions within the
firm (R&D and design, but also central business decisions), while more precarious forms of labour are used in
simpler production and maintenance roles (Nachtwey 2018; see also Raphael 2019).
Portugal found itself initially benefitting from outsourcing, as Volkswagen established its operations at the
AutoEuropa site in the early 1990s, substantially increasing the role of the automotive sector in the broader
economy.24 Yet, today, with increasing competition from new EU Member States and EU neighbourhood
countries that have signed preferential trade and investment agreements (especially in North Africa and
the Western Balkans), Portugal faces pressure to either reduce costs or increase productivity. Portugal thus
reflects dynamics observed in the automotive industry in CEE countries, which are export-oriented integrated
peripheries with attractive production locations (largely due to lower wages for skilled workers) that are close to
large markets, but whose role is partially challenged by newcomers benefitting from trade integration (Pavlínek
2017). The focus on export markets (see chapter 2) generally has led to little investment in R&D and to a focus on
assembly (Pardi 2017; see also Pavlinek 2017). Overall, strategic functions, such as R&D, have remained in core
locations in Western Europe, while production of components and assembly of motor vehicles (i.e. the bottom
of the U-curve highlighted in chapter 2) spread to integrated peripheries (Pavlínek 2017). External control of key
enterprises and dependence on foreign capital and technology are the biggest barriers for potential spill-over
effects from foreign enterprises to domestic enterprises (see chapter 2) (Pavlínek 2017).
In spite of the use of standardized production platforms, customers only have a few superficial choices in terms
of their customization of new cars (Nieuwenhous 2015). Consequently, the highest pressure of adaptability
often rests on parts suppliers, rather than assemblers or OEMs, as the former have to react to customer
specifications in very short time frames. Today, a transition to lean(er) production based on standardized
platforms and modular components, which has been ongoing since the 1980s, can be readily observed across
the sector (Nieuwenhous 2015). Postponement strategies (Nieuwenhous 2015 citing Naylor, Naim and Berry
1999) – i.e. attempts to avoid customer’s specific needs until a later part of the supply chain through increased
modularization of production processes – have driven a shift towards project-structured work dynamics as
well as partnerships and integration since the 2000s (see box 10) (see Helfenand Nicklich 2013; Boltanski and
Chiapello 2017).
Another way to achieve additional flexibility to react to changing consumer demands has been the use of socalled “lean production” methods. This model has been one of the main drivers of a post-Fordist production

24 Car manufacturing in Portugal has been present on an industrial scale at least since the 1960s, but production volumes substantially increased following investment by Volkswagen in the 1990s. Volkswagen continues to be the largest producer of vehicles in the
country.
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model since the 1980s. Created by Toyota in the 1970s (and sometimes called the “Toyota Production Model”),
this model, based on just-in-time (JIT) production, seeks greater profitability and competitiveness through
reduction of costs from overproduction, waiting times, production errors and so on (Wagner, Herrmann and
Thiede 2017). Lean production encourages a continuous improvement of processes. As such, the approach
is ripe for Industry 4.0 technologies insofar as they allow for even more real-time control of work processes
and individualized guidance for workers. Lean production and Industry 4.0 technologies also rely on “smart
maintenance” in order to reduce production stoppages or mistakes to a minimum. This, in turn, changes the
skills requirements of maintenance workers, who have to deal with ever more complex systems, not least by
outsourcing the “smart” elements of maintenance to software companies’ own support systems (BaethgeKinsky, Marquardsen and Tullius 2018).
JIT also corresponds well to changes in the product pallet because it allows product changes to be implemented
more quickly and because the increasing complexity introduced by more and more customized products makes
advance production inefficient and less profitable. Customization of products is aided by digital technologies
that bring the customer closer to the manufacturer than before, although to date this ability is restricted to
a small number of design choices (i.e. mainly materials and colours) that are mainly present in the premium
segment. Consequently, customization barely affects production in Portugal, although we observed notable
exceptions, such as a leather goods supplier working for premium brands worldwide. Meanwhile, a traditional
core element of JIT production methods – the active monitoring of stocks to discern consumer preferences – is
becoming more precise due to digitalization. Interviewees have stated that JIT has given way to just-in-sequence
production (i.e. delivery of parts not only in time for assembly but in the order required for assembly). Both
systems are used concurrently. Just-in-time was introduced as a requirement from OEMs to suppliers.
Since the 1980s, lean management has become a popular managerial approach in the global automotive
industry, encouraging a holistic production system. While lean production at Toyota was built around high
wages, corporate benefits and clear paths for career progression (Raphael 2019), once adopted by Western
car manufacturers, lean production was hewn down to its cost-cutting elements. Outsourcing became a huge
driver of change between 1985 and 2000, creating a parallel international market for automobile part suppliers,
usually directly dependent on and controlled by OEMs (Raphael 2019; Covarrubias and Perez 2020).

Financialization of the automotive sector
As broadly defined by Epstein (2005), financialization “means the increasing role of financial motives,
financial markets, financial actors and financial institutions in the operation of the domestic and international
economies”. Within financialized accumulation regimes, manufacturing corporations themselves undergo
processes of financialization which were characterized by Lazonick and O’Sullivan (2000) as a shift from “retain
and invest” to “downsize and distribute”, driven by the precedence of maximization of shareholder value over
all other concerns. In general, the financialization of manufacturing corporations is expressed by an increased
share of dividend payments, direct engagement in financial activities which often enjoy higher profitability than
manufacturing itself, and increased pay for managers whose focus is on increasing stock market valuations.
This trend has been observed in many industries (Martin, Rafferty and Bryan 2008) and is also present in the
automotive sector (Borghi, Sarti and Cintra 2013; do Carmo, Neto and Donadone 2019), where financialization
has been most visible in increased equity ownership by banks, investment funds, insurers and pension funds
entangled with frequent mergers and acquisitions of companies (see Elias 2013; 2014; Elias and Granados 2015).
This trend has been particularly prevalent among North American and European OEMs (supported by continued
low interest rates by central banks), while Asian OEMs show a stronger correlation between increasing financial
transactions and production expansion (Borghi, Sarti and Cintra 2013; Waller 2015). Yet, financial services as a
product also play an increasing role in the operations of many OEMs and in their interaction with consumers.
Accompanying product portfolios are increasingly financial services directly supplied by automakers, such as
subscription, leasing and financing services, the intermediation of used cars and even the issuance of credit
products. Most of these services have a dual role towards firm profitability (Deloitte 2021). First, they contribute
to consumption by lowering financial thresholds for consumers (Deloitte 2021). Second – and this is a more
crucial aspect of financialization – they perform as a profit generator. The emergence of alternatives to car
ownership, including subscription services and leasing models, intended to give consumers the flexibility to
swap vehicles, tend to enhance the scope for involvement of vehicle manufacturers and their distribution
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networks in financial activities, thus increasing the dependency of enterprises and the industry as a whole on
financial markets.
The manifestations of financialization in peripheral countries’ automotive sectors, including Portugal, are
rather elusive. Footprints of the engagement of firms in profit-making financial activities to the detriment
of production, very noticeable in core countries, can hardly be found on the Portuguese companies’ balance
sheets. While in Germany the share of financial assets in total assets, after a consistent increase since 2010,
amounted in 2019 to 47 per cent and in France to 25 per cent, in Spain, Portugal and Slovakia, for instance, the
figures were much lower (13 per cent, 8 per cent and 3 per cent respectively) (Banco de Portugal, Quadros do
Sector n.d.).
Arguably, the business model of automotive firms established in Portugal and other peripheral countries,
with a large share in production of multinational affiliates, radically differs from the business model of the
companies which own them. The peripheral company core business is assembly, not financial activities.
Meanwhile financial arms of large OEMs (for consumer credit for instance), also operating in Portugal, are not
managed by, and do not have their balances consolidated with, manufacturing companies.
In Portugal, the share of financial assets in total assets in the automotive industry, which is lower than in
manufacturing, conceals marked differences among subsectors and types of firms within subsectors. Large
firms in general, and particularly large firms in other parts and accessories, exhibit a significantly higher share
of financial assets in their balance sheets.
X Table 10 Share of financial assets in total assets; manufacturing, automotive sector and automotive

subsectors; company averages per sector (%)
2019

All firms

Large

Medium

Small

Micro

Manufacturing

9.1

12.8

7.1

3.1

9.6

Automotive sector

7.9

9.3

**

0.2

1.1

Motor vehicles

1.9

**

**

0.2

1.4

Bodies and trailers

4.2

**

**

9.8

0.1

Electrical and electronic equipment

0.0

0.0

0.1*

0.1*

0.1*

11.4

17.8*

1.0*

2.9

2.6

Other parts and accessories
Notes * 2018; ** missing values
Source Banco de Portugal, Quadros do Sector.

Even if the most obvious footprints of financialization are absent in the balance sheets of the Portuguese
automotive sector, many firms nonetheless are financialized. First, companies in parts and accessories have been
engulfed in frequent mergers and acquisitions, which often involve major multinationals taking over capital
positions and control of previous competitors. In some instances, investment funds participate, exercising
temporary control in the expectation of favourable future transactions. According to interviews with workers’
representatives, firms in these circumstances tend to be managed not as productive units but as liquid assets
that may be retained or disposed of depending on financial opportunities. Those transactions may involve
sudden changes in product specialization, organization of production and human resource management
affecting workers. Second, even if not directly engaging in financial activities, OEM affiliates in Portugal are as
permeated by the main features of the financialized production model as their counterparts in core countries.
In recent years they not only sought, and obtained, more flexible regimes of labour deployment, especially in
respect to labour time, but increased control of suppliers, involving externalization of risks and costs, and a
compression of labour costs, mainly due to changes in overtime pay.
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Organizational change
Besides using technology to innovate processes and products, innovation in organizational strategy has an
important role to play (Wells 2015a). Organizational approaches can boost – or can constitute important
barriers to – the deployment of new technologies due to a lack of acceptance among managers, the workforce
or organizational inertia (Hirsch-Kreinsen 2016). Key factors that determine the transformation route in a
particular enterprise include its existing asset base and adaptation processes of existing support structures
(Trippl et al. 2020a; Trippl et al. 2020b). For example, companies seeking value creation may either follow
differentiation strategies (by investing in R&D and branding) or focalization strategies (by focusing on market
niches) (Fonseca, Fernandes and Ramos 2019).
Two ideal-typical organizational approaches of automobile companies are, on the one hand, a global centralized
model (e.g. Volkswagen and Toyota) and, on the other hand, a polycentric model (e.g. GM, Renault and Fiat) (Pardi
2017). The polycentric model encourages localized product innovation for specific markets, development of
local skills (including R&D), integration of local suppliers into innovation processes, and a more balanced power
relationship between management and the labour force (Pardi 2017). Yet, the major OEMs present in Portugal
fall mainly into the category of the global centralized model. Therefore, suppliers in Portugal are technologytakers, meaning their adoption of new technologies, managerial approaches and work process flows, is highly
contingent on direct or indirect (e.g. via product specification requirements) dictates from the OEMs.
Moreover, as there are already major automotive industry R&D centres in France, Germany, Italy and other
EU Member States, the likelihood that Portugal would benefit from a polycentric model is low, as it serves the
same market as R&D centres in the aforementioned countries (i.e. the EU market), competes with R&D locations
with a highly integrated knowledge and production infrastructure, and falls within the sphere of “integrated”
European industrial policies (see chapter 5). However, while this may be true for those value creation processes
directly adjacent to OEM operations, process and product innovation could play a more substantial role
across the Portuguese supplier landscape. Digitalization could help Portuguese suppliers to engage more
directly in product development in direct collaboration with OEMs, allowing the pooling of geographically
dispersed expertise.
Digitalization encourages more centralized managerial approaches, especially against the context of lean
production methods. Production, planning, administration and marketing can all be used for data collection
and lead to centralized consolidation. The increasing interconnectedness of factories along the supply chain
also gives more opportunity for real-time management from afar. The increasing standardization of products
and processes also pushes in the same direction, decreasing managerial independence down the supply chain.
Interviewees noted the difficulty of SMEs whose managers may have limited digital skills but important skills
and expertise to introduce new technology. Managing change can be a significant obstacle when introducing
new technology. Stakeholders have different sensibilities and levels of digital literacy, which can lead to
resistance. Interviewees noted that suppliers are too dependent on the automotive sector. Some suppliers
have sought to diversify their client base, e.g. by producing (leather) handbags allowing them to absorb shocks
in demand from the automotive sector (see below). Interviewees have stated that, in the past, different groups
were managed by prioritizing different “philosophies” (e.g. Ford focused on competitive quality/price relation,
while Volkswagen focused on quality). Today, the unified focus seems to be on price competitiveness, which
reveals itself in cost-cutting measures negatively affecting the labour force and the introduction of competition
within the economic group, among different plants located in different countries. This makes central planning
less relevant, as a competitive process determines where to manufacture.
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Production regimes in Portugal
The increased drive for flexibility in the production regime has not bypassed Portugal. In our sample, it is
possible to identify among OEMs two distinct production regimes: mass production manufacturers and niche
market manufacturers. The latter are closer to automotive suppliers. Mass production manufacturers rely on
advanced systems of lean and modular production and state-of-the-art equipment (mainly installed when new
production lines are established).
Mass producers are increasingly facing firm-internal competition, encouraged by OEMs that are trying to
further reduce production costs within the global group. For instance, one top manager of an OEM explained
that in the automotive sector the return on investment is [expected to be] almost immediate, referring to maximum
12 months, while another mentioned 12 to 18 months. This pressure has negative implications on employment
conditions and relations between workers and employers, as continuous pressure to decrease costs forces
managers to increase flexibility either through lower wages or through higher flexibility in contracts. Not
infrequently, this situation affects new workers in the sector, who are increasingly hired on fixed-term or
agency work contracts and consequently are less likely to be unionized, which undermines workers’ solidarity,25
and ultimately backfires, as wage compression and job instability preclude employers’ ability to attract workers.
Concerns with the risk of production shifting to new geographies (see chapter 2) have led local managers
to complement the assembly of vehicles, either diversifying production or strengthening commercial and
economic ties with other plants in the same group, suppliers of parts and local authorities. In one case, in
addition to the creation of a multi-product plant, the shortage of suppliers specialized in iron moulds has
led to the development of a full production process, investing in complementing the assembly with units of
moulds and presses, which foster new business activities in tools and stamping. Although new businesses are
marginal in terms of sales revenue, the non-standard specialization affords a competitive advantage within
the multinational corporate that has extended the lifespan of the plant. This unit has been acknowledged by
a top manager as an anchor in the plant business, as only two units exist within the group, while a workers’
representative goes further stressing that without these new production units the Portuguese plant would no
longer exist. In another case, the comparative advantage of the firm has resulted from the spill-over effects
attached to a regional cluster. They foster investment saving in fixed capital (stamping unit), scope economies
with logistics, maximizing transport loading both ways, as well as R&D, public policies and partnerships that
benefit from the proximity to the firm’s R&D Iberian centre.26
Meanwhile, niche producers largely depend on labour intensive production lines, because their competitive
advantage stems from high product customization and limited series, which preclude the quick return on
fixed capital investment, underpinning production line automation. There are examples among the firms
interviewed for risk-hedging through diversification – namely through the introduction of new products related
to new fuel power technology. In both cases, the firms hold strategic value for their foreign shareholders. In
one case, the niche market firm is supplied by the production of cross investments by the shareholder (e.g.
lithium batteries). In another case, the Portuguese firm constitutes the means to access the European and
North American markets. In these cases, investment in automation is directed to non-production line tasks,
such as the use of electronic Kanban27 to manage inventories, or to single operations in the production line,
alleviating harsh working conditions, or for quality standards improvement.
Both production regimes tend to appreciate flexible deployment of labour, increasingly relying on temporary
and agency workers in order to respond to demand peaks in business cycle (see chapter 6). Flexibilization calls
for a gradual increase in the relative weight of fixed-term contracts, especially among production line workers.
Meanwhile, several managers acknowledge that wage compression and contract precariousness hinder the
ability to attract workers, especially younger workers.

25 An interviewee, representing workers at an automotive supplier, mentions how a former firm agreement that resulted in the
erosion of workers’ rights for newcomers has breached solidarity between core workers and newcomers, ultimately undermining
union affiliation and shattering bargaining power in industrial relations.
26 The Iberian cluster is not exempt of risks, either through the dilution of the relative importance of the propelling centre in
the economic group dynamics or the risk of the Portuguese OEM becoming reduced to a mere buffer that accommodates peaks in
demand, which would result in a deterioration of labour relations with the introduction of flexible schemes of labour deployment.
27 Kanban is a popular tool to implement agile production processes, which relies on breaking down production steps into small
elements that are constantly visible to all in the production process.
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Summary

EU and national policies reveal that the main aspect of the current transition – decarbonization – is mainly due
to policy decisions taken at the EU level. In this transition, technology features not as a driver but an enabler;
the role of policy decisions is to shape processes of technological change, focusing on labour law, collective
bargaining and public policies. While employment protection legislation is not perceived as an impediment to
flexible labour deployment, this bolsters labour market segmentation, with young workers bearing the brunt
of non-permanent employment and lower wages. Collective bargaining has effectively imposed a freeze on
sectoral bargaining as industry collective agreements establish trade-offs between flexibilization schemes and
other benefits. Technology transition and digitalization are broadly absent from social dialogue and collective
bargaining except for their possible impacts on workers’ health and security.
European and national policies on the “twin green and digital transitions” will have a significant impact on
the automotive sector, given its significant contributions to CO2 emissions. They focus on digitalization and
batteries, as well as sustainable mobility, while trying to balance asymmetrical effects with just transition
measures. If a transition to sustainable mobility systems is to be successful, new decarbonized – and overall
fewer – vehicles will be produced. Portuguese actors, fully aware of the fact that any transition to EV production
depends on decisions made at OEM headquarters, tend to focus on factors that may woo those headquarters
to consider Portugal a viable solution. A number of public and private initiatives in recent years focused on
increasing the sector’s capacity to absorb new technologies, and provide the skilled workforce needed to
compete internationally.

Institutions, broadly understood as “systems of established and prevalent social rules that structure social
interactions” (Hodgson 2006) or more loosely as “rules of the game” of social life (North 1990), as well as
public policies, matter substantially in processes of knowledge accumulation, technological development and
adoption (Nelson and Winter 1982). Technology, although impacting employment and transforming work
activities, has no independent causal powers (Boreham, Parker, Thompson and Hall 2008). The outcomes
of new technologies crucially depend both on the specific purposes of their adoption by public and private
decision-makers, and on the institutional setting in which they are embedded. Technologies often require or
are only compatible with particular social conditions (Winner 1980). Institutions and policies, while sometimes
restraining technology development, may also foster innovation.
Processes of change taking place in the automotive industry illustrate well the codetermination of technology,
institutions and policies. For example, the deployment of expensive robots developed with the purpose of
cutting costs is only compatible with labour market institutions allowing for around-the-clock, seven-day-aweek production, possibly involving for workers the inconvenience and hardship of shift work. Digitalization
enhancing the potential of just-in-time and other flexible regimes allowing for reduced inventory costs is only
compatible with labour market and social protection institutions permitting quick quantitative adaptations
of the labour force through agency work, temporary contracts and flexible working time arrangements.
Environmental policies and impact regulations, perceived as constraints by incumbent vehicle and parts
manufacturers and users of ICE vehicles, are at the same time at the origin of technology development of
less polluting vehicles, which coupled with new mobility systems, are transforming the outlook of the
automotive industry.
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Labour market institutions: labour law and collective bargaining
Employment protection legislation (EPL), temporary work and working time are core dimensions of labour
market regulation especially relevant to the automotive sector. Their normative calibration is critical to the (im)
balances between workers and employers and to the distribution of value added between capital and labour. In
this sense, it is important to pinpoint some of the main changes in those regulatory regimes in the last decades
in Portugal.
Portugal has a segmented labour market, with a high share of temporary and other non-standard forms of
work, and a low transition rate from temporary to permanent contracts. Consequently, there are significant
employment condition inequalities between workers under different contract forms (ILO 2018). More than 8
out of 10 employees with temporary contracts would like to have a permanent contract, one of the highest
proportions among EU countries.28 Labour market desegmentation was proclaimed as one of Troika’s main
objectives in its Memorandum of Understanding (MoU) with Portugal in 2011–2014. This was to be achieved by a
set of measures intended to reduce employment protection: alignment of severance payments of open-ended
contracts with those of fixed-term contracts; the general reduction of severance payments; and widening valid
grounds for dismissal (ILO 2018).
There were no significant changes on temporary hiring limitations. On the contrary, legal changes introduced
in that period allowed for transitional but also permanent (in the case of very short contracts) extensions of
temporary contracts. From 2013 onwards, the share of temporary employees in the overall economy increased
from 28.4 per cent in 2013 up to 35.9 per cent in 2019.29 While partly driven by accommodating changes in the
labour code, this is largely the result of structural transformation, as job creation in the period was more intense
in activities that are strongly exposed to seasonal fluctuations in demand like tourism and tourism-related
activities. In the automotive sector, the number of fixed-term contracts more than doubled between 2015 and
2019, increasing their share in total sector employment from 18 to 30 per cent.30
After the changes introduced under the MoU, Portuguese labour law was mostly untouched until 2019. The
Government formed in 2015 reduced the maximum duration of fixed-term contracts from three to two years
(three renewals maximum) and introduced tighter criteria for their renewal, reduced the duration of uncertainterm contracts from six to four years, further restricted the use of fixed-term contracts for young persons and
unemployed, limited use of fixed-term contracts for large firms (above 250 employees) and limited the number
of contract renewals for agency workers to six times.
Overall, the legislation that regulates temporary hiring became more rigid after the 2019 changes, but some
concessions were made to incentivize open-ended contracts over FTCs. Particularly the extension of probation
periods from 90 to 180 days for young persons seeking a first job and for long-term unemployed, and the
maximum duration of very-short contracts whose limits went from 15 to 35 days (and its use became available
to all economic activities) can be seen as an incentive to hire on open-ended contracts for cases where hiring
on FTCs would have been considered with a genuine aim of probation. In 2021, several proposals to restrict
and further regulate temporary agency work were presented by the government to the social partners and
are still under discussion.31
Regarding working-time, changes introduced in 2012 in the Labour Code extended the flexibility of workingtime arrangements in two specific areas – the time-banking regime and payment of overtime. Time banking
allows workers “to build up ‘credits’ or to accumulate ‘debits’ in hours worked, up to a maximum amount”
(ILO 2018). Prior to 2012, time banking had to be negotiated in collective agreements. Law 23/2012 of 25 June
extended time banking to single worker and employer agreements. This extension was contested by unions
and other organizations on the basis of the inherently imbalanced bargaining power between a worker and
an employer, and since the first of October 2020 individual time banking came to an end. It was replaced by
time-banking agreements that must be accepted in referendum by 75 per cent of a team of workers (group
time-banking agreements), a regime that was also introduced in 2012, though with a higher threshold of 75%
(art. 208.º-B, law n.º 23/2012).

28 See online: https://ec.europa.eu/eurostat/databrowser/view/lfso_16invtemp/default/table?lang=en
29 Quadros de Pessoal database – MTSSS. Temporary contracts refer to all contract types excluding permanent contracts.
30 Quadros de Pessoal database.
31 In July 2021 the Portuguese Government presented to the social partners a set of proposals that form the “Agenda of
Decent Work”, which include several measures to limit temporary agency work. These proposals are currently under discussion.
https://www.portugal.gov.pt/pt/gc22/comunicacao/noticia?i=governo-apresentou-propostas-para-alteracao-do-codigo-do-trabalho-aos-parceiros-sociais
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In the 2012 reform of the Labour Code, overtime pay was also substantially reduced – a regulation that has
stayed in place since. The most prominent changes were:
X Additional payment for supplementary work was halved both in the first hour of work (from 50 to 25 per

cent of the hourly wage) and in the following hours (from 75 to 37.5 per cent of the hourly wage);

X compensatory rest was eliminated (25 per cent of the overtime work performed);
X compensation for work on public holidays was cut to half.

Besides these measures, the government also determined the suspension of all collective agreements’ clauses
that regulated supplementary work payments for a period of two years and established the obligation of
renegotiating those clauses after the suspension period. The invalidity of collective agreements clauses prior
to Law 23/2012 that enforced compensatory rest due to supplementary work was also approved. However, the
Portuguese Constitutional Court ruled these norms as unconstitutional (ILO 2018).
According to interviews with employers and managers, the current Labour Code is not perceived as an
impediment to flexible labour deployment. Both temporary employment and agency work are typically used
to accommodate production peaks or when hiring new workers at the inception of new products and projects.
The presence of non-standard forms of employment (ILO 2016), in particular temporary employment, varies
between automotive subsectors and also between firms within subsectors. Workers’ representatives voiced
concern that employment in large-sized companies tends to be highly segmented, with a high incidence
of temporary contracts creating instability in production processes and influencing firms’ ability to attract
workers. Younger workers bear the burden of non-permanent employment and earn much lower wages – equal
or slightly above the national minimum wage – than their older colleagues, whose salaries were set by much
more generous collective agreements (see chapter 6).
Employers and managers value time flexibilization mechanisms, namely time banking, which is permitted at
firm level since 2012. They consider this instrument to be critical to cope with unexpected delays in production
and to address production peaks. Some of them argue that the time-bank range should be widened (i.e. the
maximum number of days permissible). Meanwhile, several workers’ representatives and union delegates
criticize time banking, because they consider that companies tend to use it to avoid paying overtime.
Employment conditions in the sector and their improvement crucially depend on collective bargaining. The
broader collective bargaining system has undergone fundamental changes in Portugal in recent years,
especially during the Economic Adjustment Programme of 2011–2014. Prior to that period, it was common
for the Ministry of Labour to grant administrative extension to most collective agreements, which led to
coverage rates of 84 per cent of workers on average over the five years prior to the economic crisis (Visser
2019). Already starting prior to the MoU (with reforms starting in 2003), the central pillars of the collective
bargaining system changed.32 The right to negotiate collective agreements was extended to include workers’
councils; the affiliation principle with unions was abolished (increasing the incentive for free riding of workers);
termination clauses were introduced; and the principle of most favourable working conditions was relaxed.
The latter meant that collective agreements could stipulate less favourable conditions than the Labour Code.
Effectively, the MoU imposed a freeze on sectoral bargaining, substantially harming the negotiating power
of trade unions. As a result, collective bargaining coverage substantially declined but remains at a relatively
high level of 74 per cent (Visser 2019). These changes also affected trade union density, which between 2010
and 2019 declined from 10.6 per cent to 7.2 per cent in the total economy, and from 11.7 per cent to 7 per cent
in manufacturing. Yet, one of the most fundamental drops in trade union density occurred in the automotive
sector, where the rate declined from 25.5 per cent to 11.1 percent in the same time frame (see table 11 below).33
Yet, the structure of the collective bargaining system has been iteratively reshaped, driven by changes in
government (Calavia and Rigby 2020). In 2017, new regulation regarding the extension of collective agreements
was adopted, scrapping prior requirements to only apply extensions to sectors representing at least 30 per cent
SMEs, thereby broadening the criteria for use of extensions again. Therefore, the rate of bargaining coverage
has slightly increased since then.34 However, the number of new agreements remains lower than before the
32 Termination clauses and the principle of most favourable working conditions were introduced in 2003. For a more detailed
discussion, see ILO (2018).
33 Data from Quadros de Pessoal, percentage of unionized workers.
34 See online: https://www.dgert.gov.pt/instrumentos-de-regulamentacao-coletiva-publicados.
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crisis, suggesting that parties are relying mainly on prolonging a number of existing agreements, rather than
negotiating new ones. This caveat hinders their regulatory impact and relevance, as negotiated levels are often
not congruent with overall economic development (Müller, Rasnača and Vandaele 2019). Távora (2019) argues
that the reduction in overtime pay and the easing of time banking at firm level are two factors responsible for
the decreased vigour in negotiating new collective agreements at sectoral level.
Nevertheless, sector-level bargaining remains the dominant route towards collective agreements, including
in the automotive sector. Until the end of the 2010s, the sector was covered by two collective agreements with
their initial signature before the turn of the millennium. The most representative agreement was concluded
by ACAP and FIEQUIMETAL. The content of this collective agreement was particularly protective of automatic
promotions and career progression, and established terms on working time that were more favourable than
the general labour law at the time. The administrative labour authorities published its caducity with effects
since 2009, although this decision is still controversial among FIEQUIMETAL unions.
Meanwhile, the ACAP and SINDEL collective agreement was extended in 2011 and is still in force. The collective
agreement concluded by SINDEL allows the employer to make use of several flexible working time mechanisms,
such as adaptability and a time-banking scheme without monetary compensation.
Collective agreements covering parts and accessories suppliers – such as chemical, electricity and electronics or
textile – contemplate similar working conditions in terms of flexible working time mechanisms (adaptability and
time-banking schemes) to those established in the collective agreement concluded between SINDEL and ACAP
(these agreements were concluded by FETESE and COFESINT). Regarding overtime payment, these agreements
largely replicate the Labour Code conditions. Some of them introduced staggered compensation schemes: the
first hundred hours of overtime are paid below the figure established in the labour law, but additional hours are
compensated at a higher level than stipulated in the labour law (for instance, the agreement concluded by the
employers’ organization ANIVEC/APIV and the trade union COFESINT). Yet, both agreements only adjust wage
rates on an annual basis and have not been renegotiated in terms of content since the mid-2000s.
Despite the predominance of sector level agreements, there are some agreements at the enterprise level.
These include an agreement between FICO CABLES – Fábrica de Acessórios e Equipamentos Industriais, Lda.
and SINDEL and an agreement concluded by SAINT GOBAIN SEKURIT Portugal – Vidros Automóvel, SA and
FEVICCOM. Both companies are suppliers of the automotive industry. There are, however, some significant
differences between these two agreements. That agreed by SINDEL adopted similar flexible working time
arrangements as the applicable sectoral agreement, while that agreed by FEVICCOM does not. Instead, it
stipulated much higher overtime pay than established in the Labour Code.
Another example of bargaining at the company level is AutoEuropa, often presented as an example of good
practice (see Pires de Lima et al. 2012), although the structure works differently in that the firm has several
informal agreements with the Works Council. These agreements cover a large number of topics – from
pension and solidarity funds, to working time arrangements, use of temporary workers, retribution and other
compensations – and are a part of the company strategy to promote co-management, therefore ensuring that
workers are consulted and participate in decision-making that goes beyond a typical bargaining process. The
pivotal role of the company’s Works Council enabled it to overcome certain obstacles to negotiation, related to
the fragmentation of union representation in the national context (Almeida et al. 2010).
As argued by Estanque et al. (2020), VW’s international dimension influenced, to a large degree, labour relations
at AutoEuropa. VW’s drive towards the standardization of labour relations throughout the company has led
to the conclusion of a global framework agreement (GFA). GFAs – between multinational companies and
international union federations – are especially successful when lead companies influence their subsidiaries,
subcontractors and suppliers to follow suit (Hadwiger 2018). However, GFAs come in various shapes and forms
and their content has evolved over time. The GFA signed in 2002 by Volkswagen, its Global Works Council
and the International Metalworkers’ Federation provides for freedom of association, non-discrimination,
a total rejection of forced and child labour, compensation and working hours corresponding at least to the
legal national or sectoral minimum requirements and occupational safety and health protection. In the GFA,
Volkswagen also “supports and expressly encourages” contractors to take into account the same principles
(IndustriALL 2002). An additional Charter on Temporary Work between Volkswagen, the European Group
Works Council and the Global Works Council also addresses the use of temporary agency work, providing
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for reasonable use of temporary work as a “key flexibility tool”, equal pay through a phased plan, training
offers and pathways to permanent employment (IndustriALL 2012). IndustriALL Global Union suspended its
participation in the Volkswagen GFA in 2019 over a dispute regarding workers in the United States (IndustriALL
2019b). PSA Stellantis also has a GFA with IndustriALL Global Union and IndustriAll Europe, which was renewed
for the second time in 2017 and which seeks to implement a human resources policy based on “talents and
skills, quality of life and well-being at work, [. . .] diversity and equality” (IndustriALL 2017). Most notably, the PSA
GFA includes commitments to produce more environmentally friendly products and manufacturing methods
as well as digital transformation. For comparison, Renault’s more recent 2019 GFA goes even further insofar
as it explicitly addresses the automotive industry’s transformation in terms of digitalization, connectivity
and electrification and the company’s goal to accompany employees throughout the transition, stating that
“humans must be in control” when it comes to AI (IndustriALL 2019a).
Due to the lack of disaggregated data and the partially indistinguishable sectoral delineation of agreements, it
is difficult to have a clear picture of the density of worker representation in the automotive industry. Moreover,
even though the GEP-MTSSS collects data on unionized workers through the Single Report (Relatório Único),
it is recognized that this data has flaws (and probably underestimates numbers) since the information is
provided by employers who are themselves not in possession of perfect information (see Rego and Costa
2021). Nonetheless, the data can provide some information on general trends relating to the evolution of trade
union membership (table 11).
X Table 11 Percentage of workers affiliated with trade unions, Portugal, 2010–2019

Portugal
Company size

Total workers

2010

2015

Manufacturing
2019

2010

2015

Automotive (NACE 29)

2019

2010

2015

2019

10.6%

8.85%

7.2%

11.7%

8.8%

7.0%

25.5%

18.8%

11.1%

1–9

1.3%

1.05%

1.5%

1.5%

1.2%

1.6%

0.0%

0.6%

0.2%

10–49

4.1%

3.37%

3.2%

4.9%

3.6%

3.5%

2.8%

3.7%

2.9%

50–249

10.6%

8.13%

6.6%

13.2%

9.1%

6.6%

24.0%

18.0%

9.5%

250 + workers

24.2%

19.65%

14.0%

25.9%

18.4%

13.2%

29.8%

21.2%

12.1%

Source GEP/MTSSS, Quadros de Pessoal.

The data reveals that while the percentage of unionized workers was high in the automotive sector, when
compared to manufacturing and the overall economy, the percentage of workers affiliated to trade unions
has decreased considerably in the last decade (from 25.5 per cent to 11.1 per cent between 2010 and 2019),
especially in larger companies.
Considering collective agreements, it is also clear that the agreements between ANIVEC/APIV and respectively
COFESINT and FETESE have substantially decreased the number of employees covered over the years, while
agreements between APQUIMICA and COFESINT, and between ANIMEE and FETESE marginally increased their
coverage.35 Most interviews conducted in this study covered firms where workers have organized forms of
collective representation. In these cases, social dialogue exists and (partly informal) firm-level agreements are
concluded. The void of a relevant sectoral collective agreement is partially filled by firm-level agreements. But
although these agreements may be beneficial to the workers and firms bound by them, most SMEs remain
without an agreement.

35

Data on collective agreements covering parts of the automotive sector between 2005 and 2020 was provided by DGERT.
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While overall automotive industry collective agreements tend to reproduce the scope and levels of the norms
stipulated by the Portuguese Labour Code, they nevertheless establish minor trade-offs between flexibilization
schemes – mainly regarding working time – and other benefits. The exceptions are the company agreement of
FEVICCOM and the above-mentioned informal agreements applied in AutoEuropa. In these cases, the trade-off
is balanced, either because the negotiated schemes seem to bring larger benefits for workers or because
flexibility schemes were not introduced at all. Technology transition and digitalization are broadly absent in
the content of collective agreements.

Public policies
The policy environment faced by the automotive sector in Portugal is marked by an intricate connection between
the national and the EU level. National policies recognized the economic and social relevance of the sector
over the years and have shifted towards targeted support mechanisms for those aspects of the automotive
value chain seen as key bottlenecks with a broad multiplier effect (see table 12). The EU, while traditionally
more known for its regulatory focus on ensuring open competition and regulating environmental impacts, has
increasingly come around to seeing value in promoting industrial policies and provides substantial R&D funds
to the sector to navigate the current transition. This shift at the EU-level has allowed national policymakers to
mobilize EU structural funds to shape the transition of the sector in Portugal.
Policies at the national and EU level will be crucial to support the transition of the Portuguese automotive
industry in the near future towards higher value activities and better work and employment conditions in the
context of global transformations in the sector.

From the European policy frame . . .
Looking at the most relevant supranational and national policies with an impact on the automotive sector,
they are mainly marked by what the EU refers to as the “twin green and digital transitions”. Those transitions
are taken as amounting to a thorough transformation of the economy and society requiring the convergence
of policies (environmental, technological, industrial, social, and education and training, R&D among others) at
the EU and national levels.
Setting a framework for the green transition in accordance with the Paris Agreement commitments, the
European Green Deal (2019),36 endorses the goal of transforming the EU into “a competitive economy where
there are no net emissions of greenhouse gases in 2050 and where economic growth is decoupled from
resource use”. Given that the transport sector accounts for 27 per cent of all CO2 emissions in the EU and that
half of those come from passenger cars and the automotive industry, this policy shift will have fundamental
repercussions across the automotive sector, including in Portugal (Pichler et al. 2021). Delivering on the Green
New Deal, in July 2021, the European Commission presented a legislative package designated “Fit for 55”, which
encompasses several measures. These include a new emissions trading system set up for fuel distribution
for road transport; stronger CO2 emissions standards for cars and vans (implying that all new cars and vans
registered in the EU as of 2035 will have to be emissions-free); and a Carbon Border Adjustment Mechanism
that puts a carbon price on imports of a targeted selection of products.
The EU’s digital strategy presented in the Council Communication “2030 Digital Compass: the European way
for the Digital Decade”37 meant to redress “the vulnerabilities of [EU] digital space, its dependencies on nonEuropean technologies" and is relevant for the automotive industry in several respects. The aspects most
closely connected to the sector are its intention to strengthen digital infrastructures; addressing gaps in chip
design and manufacture in the EU; developing digital solutions for management of product-related data across
the product life cycle (including batteries); and developing digital solutions for connected and automated
mobility. More specifically the European Commission is supporting connected and automated mobility by
developing standards, co-funding R&D and developing legislation at EU level.

36 See online: https://eur-lex.europa.eu/resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0002.02/
DOC_1&format=PDF (accessed 21 July 2021).
37 See online: https://eur-lex.europa.eu/resource.html?uri=cellar:12e835e2-81af-11eb-9ac9-01aa75ed71a1.0001.02/
DOC_1&format=PDF (accessed 21 July 21).
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The twin green and digital transitions are conceived as requiring the convergence of most EU policies to their
goals – in particular industrial policy. Industrial policies, understood as policies that stimulate specific economic
activities and promote structural change (Rodrik 2008), have experienced a remarkable resurgence in the
past decade (Pichler et al. 2021). Instead of being market distorting, competition inhibiting and prone to rentseeking (see Warwick 2013), as argued in the past by critics, industrial policies are presently viewed in influential
international organizations as crucial to make “growth job-rich, inclusive, sustainable and capable of reducing
(. . .) dependency on natural resources” (Primi 2021).38 By enforcing EU competition law (particularly through
its focus on the limitation of State aid), the European Commission has limited Member States’ ability to define
their own industrial policy. Yet, the EU presently endorses an EU-wide industrial policy as part of its twin green
and digital transitions.
A Communication entitled “A New Industrial Strategy for Europe”39 was designed to respond to “[n]ew and
ever-changing geopolitical realities (. . .), global competition, protectionism, market distortions, trade tensions
and challenges to the rules-based system” by “reinforcing Europe’s industrial and strategic autonomy” as well
as its “global competitiveness”. The Communication highlighted the purpose of bringing “more manufacturing
back to the EU in some sectors”, allowing for interpretations that attach to the Strategy the intent of reversing
the processes of deindustrialization driven by offshoring labour-intensive manufacturing activities to low-cost
labour locations.
The automotive industry is addressed in this Communication in the frame of “sustainable and smart mobility
industries”. Those industries, encompassing automobiles, aerospace, rail and ship building, as well as alternative
fuels and smart and connected mobility systems producers, are mentioned as deserving “a special focus” due
to their “responsibility and the potential to drive the twin transitions”.40 Ecological sustainability is at the heart
of the EU’s “Sustainable and Smart Mobility Strategy”.41 This strategy clearly establishes new sustainability
targets for the automotive industry:
X the revision of the CO2 standards for cars and vans together with more stringent air pollutant emissions

standards for combustion engine vehicles (embodied in the Euro 7 standard);

X new regulation on batteries ensuring that batteries placed on the EU market are sustainable and safe

throughout their life cycle;

X promotion of high-performing tyres to reduce energy consumption and emissions;
X revision of vehicle end-of-life requirements aimed at reducing the overall environmental footprint of the

production and dismantling of cars;

X large-scale deployment of renewable and low-carbon fuels;
X transformation of the transport sector into a multimodal system of sustainable and smart mobility

services; and

X shifting incentives through carbon pricing, taxation, charging infrastructure and improved information to

users.

Illustrative of the fact that the new EU industrial policies do not simply rely on regulation, incentives and
information, but involve measures targeted at setting up new activities from scratch is the European Battery
Alliance (EBA).42 It aims to establish a complete battery value chain in the EU. The Alliance brings together
EU national authorities, regions, firms, research institutes and other stakeholders in the battery value chain.

38 Primi also notes: “The time is over when industrial policies were considered words not to be spoken in decent circles. Such policies are back in fashion to support economic transformation and capabilities' development.”
39 See online: https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1593086905382&uri=CELEX%3A52020DC0102 (accessed 21
July 2021).
40 See online: https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1593086905382&uri=CELEX%3A52020DC0102 (accessed 21
July 2021).
41 See online: https://eur-lex.europa.eu/resource.html?uri=cellar:5e601657-3b06-11eb-b27b-01aa75ed71a1.0001.02/
DOC_1&format=PDF (accessed 21 July 2020).
42 See online: https://ec.europa.eu/growth/industry/policy/european-battery-alliance_en (accessed 21 July 2021)
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Following this initiative, in 2018, the Commission adopted a Strategic Action Plan on Batteries.43 The first
package of battery projects was approved by the EC in December 2019, with seven countries participating, and
a second package followed in 2021, involving 12 countries. The modality uses a blended funding approach, with
seed funding through State aid aiming to mobilize additional private sector funds.44 Only five Portuguese firms
and research institutions are included in the EBA network, namely Galp and Lusorecursos Portugal Lithium
(under Raw Materials), EDP Inovação SA and Meterboost (under Application & Integration), and Instituto
Superior Técnico (under Application & Integration, Recycling/Second Life and Active Materials). Other value
chain stages such as Cell Manufacturing & Machinery and Battery Packs & Systems lack any Portuguese
member (EBA250 2021).
In EU policy papers, the green and digital transitions are deemed to be asymmetrical in the distribution of
their impacts, requiring social policies addressed to cushion the negative effects on the most vulnerable. In the
Green Deal the transition is presented as leading to significant structural changes, affecting citizens in different
ways, depending on their social and geographic circumstances. Accordingly, the Green Deal advanced the
setting up of a “Just Transition Mechanism” focused “on the regions and sectors that are most affected by the
transition because they depend on fossil fuels or carbon-intensive processes” and on workers “most vulnerable
to the transition, providing access to re-skilling programmes, jobs in new economic sectors, or energy-efficient
housing.” These core ideas are further elaborated in the “European Pillar of Social Rights Action Plan”, which
has at its core the idea that a skilled, innovative workforce is needed to shape the twin transitions.45 Specifically,
social and employment policies should facilitate “job-to-job transitions towards the green and digital sectors”
through active labour market policies, “including temporary hiring and transition incentives, skills policies and
improved employment services”.
Given the focus on reskilling and upskilling as a means to avoid worker redundancy, the Communication
advances a number of guidelines for education and training policies at the core of which are “employability” and
“lifelong learning”. Meanwhile, the “European Skills Agenda”46 includes a special reference to the automotive
sector as one “confronted with major structural changes”, requiring new skills, namely, “big data analysis,
software development, artificial intelligence, robotics, chemistry, electronic engineering and a new range of
soft skills”.
The EU policy agenda for green and digital transitions has also reshaped EU research and innovation policies.
One of the strategic objectives of the new strategy for the European Research Area is supportive of the new
Industrial Strategy and intended at speeding up the transfer of research results into the economy. 47 For the
implementation of this objective, the EC is setting up technology roadmaps with industry, including R&D
investment agendas from basic research to deployment. These roadmaps are part of Strategic Innovation
Agendas agreed with Member States and industry. One of those Innovation Agendas – Strategic Transport
Research and Innovation Agenda (STRIA) – involves the automotive industry and its main corporate players
covering electrification, alternative fuels, vehicle design and manufacturing, connected and automated
transport, infrastructure, network and traffic management systems and smart mobility and services.

. . . to the national context
The public policies potentially impacting the automotive sector, outlined in policy documents, largely resonate
the EU guidelines and adapt some of the agreed standards to the national context.
In 2008, the Government launched a Support Plan for the Automotive Sector in response to the global financial
crisis in order to support the sector in facing the abrupt economic downturn and the consequences of the
sovereign debt crisis (e.g. liquidity constraints and a rise in the prices of raw materials and energy), and to
prepare for structural changes related to environmental concerns and new forms of mobility. The support
43 See online: https://ec.europa.eu/transport/sites/default/files/3rd-mobility-pack/com20180293-annex2_en.pdf (accessed 21 July
2021).
44 See online: https://www.spglobal.com/platts/en/market-insights/latest-news/electric-power/012621-european-commission-approves-second-european-battery-project (accessed 21 July 2021).
45 See online: https://eur-lex.europa.eu/resource.html?uri=cellar:b7c08d86-7cd5-11eb-9ac9-01aa75ed71a1.0001.02/
DOC_1&format=PDF (accessed on 22/07/2021).
46 See online: https://ec.europa.eu/social/main.jsp?catId=1223&langId=en (accessed 2 July 2021).
47 See online: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020DC0628&from=EN (accessed 22 July 2021).

Institutions and public policies shaping outcomes of technological change

measures included training and wage subsidies in order to preserve wage levels during temporary lay-offs
caused by the downturn – a system that was rejuvenated in response to the COVID-19 pandemic.
Already prior, the annual National Strategic Reference Framework48 – the reference document for the
programming of European Union funds from 2007–13 49 – reframed industrial policy around Collective
Efficiency Strategies. These promoted industrial clusters covering traditional and emerging economic sectors
with the aim of developing networks and partnerships between business and knowledge transfer centres, to
generate positive impacts on value chains, innovation and export capacity. Evolving from this initiative, several
competitiveness clusters were formed, including in 2016 the automotive cluster Mobinov50 – a joint initiative
of the Automobile Association of Portugal (ACAP) and the Association of Manufacturers for the Automotive
Industry (AFIA). Mobinov was one of multiple clusters presented at the launch of the Interface Programme in
February 2017 – a new policy initiative aimed at facilitating innovation collaborations and accelerating technology
transfer from universities to companies via interface centres – and subsequently received further European
funding under the thematic Operational Programme "Competitiveness and Internationalization" (Compete).51
X Table 12 Main national public policies targeting or impacting the Portuguese automotive sector, 2008–2021

2008

Support plan for the automotive sector
Memorandum of Understanding between government institutions (IAPMEI, AICEP, IEFP), centres
of technology and innovation (CEiiA, INTELI) and automotive employers associations (AFIA, ACAP)
in response to the international financial crisis.
International Iberian Nanotechnology Laboratory was founded by the governments of Portugal
and Spain.

2007–2013

National Strategic Reference Framework (European funds) – launch of the Collective Efficiency
Strategies which included the promotion of growth and competitiveness poles and other clusters.

2014–2020

National Strategy for Smart Specialization – automotive priority sector for capacity
development within the pillar of “intensifying industry’s technology capacity”.

2016

Mobinov recognized as association representative of the new competitiveness cluster for the
automotive industry.

2017

Interface Programme (part of National Reform Programme) to accelerate technology transfer
from universities to companies via Interface Centres.

2019

Sectoral agreement for competitiveness and internationalization signed between the
Government and Mobinov cluster.
National Plan for Energy and Climate 2021–2030 (PNEC 2030) constitutes the main national
energy and climate policy instrument for the 2021–2030 decade, setting several overarching
goals and objectives, and the means to reach them.

2020

National Strategy for Hydrogen, aiming to create the conditions towards the development of a
green hydrogen production industry and uptake.

2021

NextGenerationEU: Portugal’s Recovery and Resilience Plan (PRR), an extraordinary
instrument part of the EU response to the effects of the COVID-19 pandemic, with €16.6
thousand million allocated to Portugal until 2026.

48 See online: http://www.qren.pt/
49 In the case of Portugal, the majority of the funds were programmed under envelopes of the European Regional Development
Fund (€11.9 billion), the European Social Fund (€6.5 billion) and the Cohesion Fund (€3.1 billion).
50 According to its website (www.mobinov.pt), Mobinov includes as members some of the major OEMs (Fuso, Toyota Caetano
Portugal, Caetano Bus) and some important suppliers such as Simoldes or Faurecia.
51 See online: https://ec.europa.eu/regional_policy/en/atlas/programmes/2014–2020/portugal/2014pt16m3op001
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In April 2019, the Ministry of Economy and Mobinov signed a sectoral agreement to support competitiveness
and industrialization of the automotive sector. This agreement recognizes the environmental, technological
and social challenges faced by the industry, and the structural transformation resulting from these. It outlines
commitments on the green transition, the promotion of innovation, value chain upgrading and the integration
of companies in international value chains, the attraction of structural FDI and the enhancement of an
enabling business environment (particularly in regards to lowering energy and legal costs). Noteworthy is also
the commitment to anticipate sector skills and employment needs in dialogue with companies and workers,
and promoting investment in training, as well as mobilizing policy instruments to support the qualifications
needed by the sector. Attracting young workers and talent to the sector are highlighted as a priority. Finally,
the agreement establishes the need to “promote the adjustment of existing legislation to the new challenges
facing the industry with the aim of optimizing the instruments that allow for a rapid and not too costly response
to unpredictable, sudden, and relevant business fluctuations”.52
In accordance with the “Clean energy for all Europeans” EC legislative package, which requires each EU country
to establish an integrated ten-year national energy and climate plan for 2021–2030, the Portuguese “Plano
Nacional de Energia e Clima 2021–2030 (PNEC 2030)”,53 sets up national decarbonization goals, policies and
measures, acting as the main energy and climate policy instrument for the decade. Pinpointing mobility and
transport as one of the most important domains in this respect, the Plan confers “a special focus” on measures
targeted towards sustainable mobility and energy transition in transport. Some of the strategies outlined
are improving public transportation, increasing the use of clean energy in all transports, setting up networks
of charging and fuelling points, promoting vehicle sharing services and “active mobility” in urban areas,
promoting alternative modes of transport and incentivizing electric mobility. However, in the “Plano de Ação
para a Transição Digital de Portugal”, which is intended to frame the digital transition, no reference is made to
the automotive industry or any other specific manufacturing sector.
Another important policy initiative shaping the green transition and impacting the automotive sector is the
national strategy for Hydrogen (EN-H2)54 launched in 2020. It seeks to promote the gradual introduction of
green hydrogen as a stepping-stone of the national strategy of decarbonization, establishing goals for 2030
in terms of green hydrogen injection in the natural gas grid, and lower energy consumption in manufacture,
transport and final consumption. In parallel, it also creates the regulatory framework of the industrial cluster
of green hydrogen, while mobilizing public funds for both goals. In addition to the decarbonization of the
industrial process, the hydrogen value chain holds interest for the automotive sector by creating alternatives
to ICE vehicles, in particular in heavy-duty and collective transport, and by preserving current ICE production
through the use of renewable synthetic fuels for carbon-neutral combustion. While the strategy is multifaceted,
it also directly addresses the automotive sector, establishing the commitment to promote and support the
industry in the technological development of products and processes, and as promoters of hydrogen mobility.
Employment and training are also considered through the mapping of transversal needs in terms of job profiles
and the modularization of vocational training. Lastly, the strategy foresees the creation of a collaborative R&D
laboratory for the green hydrogen value chain, with a focus on strengthening international cooperation. As
such, HyLAB – Green Hydrogen Collaborative Laboratory was approved in March 2021 (Oliveira 2020).55
There are multiple hydrogen fuel-cell development projects under way, in which automotive firms participate,
mainly focused on the development of a hydrogen power grid system for passenger and heavy-duty vehicles.
A crucial policy action of the Portuguese Government was to make R&D under the E2-H2 strategy part of
Important Projects of Common European Interest (IPCEI). A first call for applications in July 2020 solicited
74 applications,56 of which 37 were accepted, representing investment of more than €9 billion (including
approximately €900 million in public funds) (Oliveira 2020). Some of these projects focus on the development
of hydrogen-powered rail and heavy-duty road transport, and include players from the automotive industry.

52 See online: https://www.iapmei.pt/PRODUTOS-E-SERVICOS/Empreendedorismo-Inovacao/Eficiencia-Coletiva-e-Clusters/DOCS/
Protocolo-MOBINOV.aspx
53 See online: https://ec.europa.eu/energy/sites/ener/files/documents/pt_final_necp_main_pt.pdf (accessed 20 July 2021).
54 Estratégia nacional para o hidrogénio, Resolução do Conselho de Ministros nr. 63/2020. See online: https://dre.pt/dre/detalhe/
resolucao-conselho-ministros/63-2020-140346286
55 See online: https://www.fct.pt/noticias/index.phtml.pt?id=647&/2021/3/FCT_aprovou_a_constitui%C3%A7%C3%A3o_de_mais_
nove_CoLABs
56 Comunicado do Conselho de Ministros, 27 de Julho de 2020. See online: https://www.portugal.gov.pt/pt/gc22/comunicacao/comunicado?i=metade-dos-projetos-de-hidrogenio-passam-a-fase-seguinte
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Box 11 The International Iberian Nanotechnology Laboratory (INL)

Framed under NextGenerationEU, the EU temporary recovery instrument designed as a response to the legal
In 2008, the governments of Portugal and Spain founded the International Iberian
Nanotechnology Laboratory (INL), located in the North of Portugal. With it, the Iberian peninsula
has been asserting its potential as one of the largest automobile manufacturing regions in
Europe, and as a leader in renewable energy generation and industrial supply. Energy storage
and in particular technologies related to batteries have emerged as opportunities for cooperation
within the region. INL has been a promoter of this cooperation with the aim of establishing a
competitive battery value-chain industrial capability to transform the region into a self-sufficient
area able to generate efficient, innovative, cost-effective batteries with applications in energy and
mobility. To this end, INL organized a Battery Summit in 2021 to showcase R&D initiatives with the
potential to become game-changers in the Iberian region; to position Spanish and Portuguese
industrial and scientific communities to face emerging opportunities and challenges towards a
new generation of batteries; and to help bridge the skills gap within the batteries industry.

Framed under NextGenerationEU, the EU temporary recovery instrument designed as a response to the
economic and social damage brought about by the COVID-19 pandemic, the Portuguese Recovery and
Resilience Plan (PRR) involves €16.644 million worth of expenditure and investments to be executed until 2026.
The plan is organized around 20 components which include a total of 37 reforms and 83 investments, structured
in three dimensions – Resilience, Climate Transition, and Digital Transition – thus placing the twin green and
digital transitions at the forefront. Table 13 highlights some of its elements that can implicate the
automotive industry.
X Table 13 Investments included in the PRR with relevance for the automotive sector

Investments

Brief description

Budget

RE-C05-i01.01: Agendas/ Alianças
mobilizadoras para a Inovação
Empresarial

Aiming towards a reindustrialization, it will
support the development of new higher
value-added products, employment of higher
education workers, FDI attraction and the
green transition, in a limited number of
activities that include the automotive sector

558 M€

RE-C06-i02: Compromisso Emprego
Sustentável

Financial support towards 30,000 permanent
employment contracts

230 M€

RE-C07-i03: Ligações transfronteiriças

Aims to develop transborder mobility and
reduce context costs, including for instance a
new Alcoutim – Saluncar de Guadiana bridge
and a connection from Bragança to Puebla
de Sanabria

65 M€

RE-C07-i00: Alargamento da Rede de
Carregamento de Veículos Elétricos

Aims to extend the national network of
electric vehicle chargers to 15,000 by 2025

TC-C11-i01: Descarbonização da
Indústria

Promotes and financially supports industries
towards decarbonized industrial processes
and products, as well as favouring lower and
alternative energy consumption

715 M€

TD-C16-i01: Capacitação Digital das
Empresas

Creates two programmes for the increase of
digital competences of firms and workers

100 M€

TD-C16-i02: Transição Digital das
Empresas

Creates four programmes that contribute
towards the transformation of SME business
models and its digitalization

450 M€

Source Plano de Recuperação e Resiliência.

0 M€ (its funding does not
stem from the PRR)
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As such, the PRR is an important instrument for the Portuguese automotive industry to transform its
specialization in the green and digital transition towards higher value-added activities and better work and
employment conditions. However, while the PRR addresses the issues of better employment conditions, skills
and education, the implications of the “just transition” (ILO 2015) are not addressed to their full extent. For
instance, the future of an older workforce specialized in ICE technologies, whose firm or occupation may very
well disappear, remains largely unclear.
“Sustainable mobility” resurfaces as one of the main components of the climate transition envisioned in the PRR,
echoing the aims of the PNEC 2030. The PRR includes a proposal for five large public transport infrastructure
projects for a cumulative value of nearly one billion Euro. One of these projects worth mentioning is the
acquisition of electric or fuel-cell buses. Similar approaches are encouraged in the “Portugal 2030” agenda,
which also aims at increasing the role of EVs and hydrogen vehicles as aspects of sustainable mobility.
“Reindustrialization” is a recurrent term in Portuguese industrial policy documents, especially the PRR, where
it is addressed as geared towards improving the specialization pattern of the Portuguese economy reinforcing
its “strategic autonomy”, and “reducing its dependence on components and critical raw materials as well as
risk of disruption of long value chains and the vulnerability to exogenous shocks”. The impact of both PRR and
Portugal 2030 on the automotive sector may be considerable as the main frameworks for industrial policy
in Portugal. Indeed, the PRR contemplates €715 million for the decarbonization of industry, including not
only the decarbonization of industrial processes and the introduction of eco-friendly technologies, but also
investment in energetic efficiency and renewable sources of energy; while €650 million are directed to the
digital transition of firms, either investment in the dematerialization of work processes or in the building up
of workers’ digital skills. A specific reference to the EV value chain is present in the PRR, in connection with the
exploration of strategic mineral resources (e.g. lithium) and its transformation into EV components (batteries),
in cooperation with Spain.
Arguably, however, a more detailed consideration of the challenges faced by particular sectors might lead to
the acknowledgment of the need for specific sectorial programmes geared towards supporting their transition
to decarbonized products and processes and better work and employment conditions. The automotive sector,
given its peculiar exposure with respect to requirements of the green transition, might well be one of those.
Concerning skills, Portugal 2030 and the PRR outline strategies to overcome educational and skills deficits
present in Portugal. These include aligning initial education and training of young persons with the requirement
of a new economic specialization, promoting continuous training and life-long learning and increasing
enrolment of young persons in higher education. The PRR highlights a deficit in intermediate skills (ISCED 3–4)
and life-long learning, outlining investments of a combined €935 million.
Regarding research and innovation policies, the main focus is on improving the linkages between universities,
research centres and industry to achieve higher value through R&D. The PRR in particular aims at increasing
the weight of manufacturing in the economy, producing technologically advanced goods and services, and
upgrading Portugal’s position in value chains. Strategies of “clusterization” and collaborative innovation
are advanced for this purpose. To this end, the PRR foresees €558 million worth of projects for a variety of
stakeholders, two of which are related to the automotive industry.

Policy implications and actors’ perceptions
The pre-eminence of climate change concerns in the EU and national policy frameworks, and their accompanying
regulatory restrictions, have huge implications for the automotive industry, including assemblers, parts and
accessories producers and other associated economic sectors. The decarbonization shift is to take place in a
very short time span. Two aspects are involved. The first is associated with mobility solutions favouring public
transportation, vehicle-sharing schemes and active mobility in urban contexts, and the replacement of freight
carried by road with rail, inland waterways and short-sea shipping alternatives. If successful, these mobility
solutions would result in less privately-owned cars, commercial vans and trucks, at least in EU markets. The
second is related to the decarbonization of vehicles. Transition to the production of decarbonized vehicles
amounts to a complete conversion of ICE vehicle assembly plants and of most part and accessories ones.
This will require huge investments in fixed capital, training of the work force and R&D. Considering that the
transition is to take place possibly in the context of decreasing demand for automotive products in EU markets,
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accompanied by increasing competition in global markets, and considering further the uncertainty associated
with competing energy sources for engines, raw material sources for components and recycling solutions, the
challenge for automotive sector firms and workers is formidable.
Interestingly, however, in the interviews for this report, the perceptions of the actors implicated ranged from
clear awareness of the scale of the risks ahead, to a dismissal of the impacts of the green and digital transitions.
Much better informed on the prospects ahead, namely the implications of increasing substitution of ICE vehicle
production by EV, top managers of OEM affiliates in Portugal producing cars and vans manifested a clear
awareness of their implications for plants in Portugal. Being aware of the fact that transition to EV production
depends on decisions being made at OEM headquarters, they tended to focus on factors that may incentivize
those headquarters to consider Portugal a viable solution. These include public support through financial
and tax incentives, infrastructures that may reduce logistic costs and even further labour cost compressing
adaptations. Understandably, dismissive attitudes could be found either in automotive assemblers already
exploring niches of alternatively-powered vehicles, and in component and accessories suppliers which are
shielded or potential beneficiaries of transition to decarbonized vehicle production (interiors, electric, electronic
and software producers).
Workers representatives’ perceptions varied between concern and sheer dismissal. Ill-informed by management
in most cases and removed from participation in decision-making – technological impacts are not broached
in social dialogue, except in relation to health and security – workers tend to consider product and process
technology choices as transcending them. Workers and their representatives appear caught between the rock
of delocalization of production of decarbonized vehicles and parts, and the hard place of pressures for further
labour cost compression that might prevent such delocalization and secure OEMs investment in decarbonized
vehicle and parts production in Portugal. Resisting the hard choice between two undesirable alternatives,
workers and engineers tend to stress “quality”, “innovative capacities” and “talent”, in which they take pride, as
competitive advantages sustaining the automotive industry in Portugal. As the interviews unfolded between
April and July 2021, concerns with the impacts of decarbonization were increasingly voiced. Already in July the
general-secretary of ACAP acknowledged in the media that the EU emission regulations “amount to a structural
reorganization of the automotive value chain. [. . .] Many of the component suppliers will not be able to readjust
and will fail to adapt, ceasing to exist, with all the social cost involved” (Expresso 2021a).57
Taking as given the imperatives of the green and digital transition, which are becoming more compelling and
demanding, arguably requiring measures beyond those contemplated in the EU and national frameworks for
the double transition, the question therefore is one of devising the institutional reconfigurations and public
policy measures required for a transition in the automotive sector that is speedy and effective enough, and at
the same time shields workers presently dependent on the industry from negative employment and income
consequences.

57 See online: https://soundcloud.com/jornal_expresso/o-setor-automovel-foi-um-dos-mais-afetados-pela-pandemia.
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Summary

Employment has witnessed a steady increase over the last decade. The entrance of a new, well-educated
young cohort in the labour force has boosted overall educational levels, yet automotive companies struggle to
attract these workers. Most workers are plant and machine operators and assemblers, and their occupational
skill levels tend to be low, a reflection of Portugal’s position within the European production network. Men
predominate, and the gender gap is greatest in the highest-skill roles. Such strong occupational imbalances
are not only detrimental for women; they are a lost opportunity. While European freedom of movement has
put upward pressure on wages, Portuguese manufacturing sites are feeling cost controls. Earnings are higher
than in the broader economy yet remain low in comparison to core countries; they have stagnated or even
declined in real terms. Women, younger workers, low-skilled and low-qualified workers are bunched together
at the lower end of the earnings pile. An increased hiring of young workers could be interpreted as a strategy
to keep wage costs low. The pressure on labour costs has resulted in segmentation, with well-protected core
workers on the one side, and temporary workers who induce flexibility on the other. OSH concerns are a driver
for investments in automation to mitigate physical efforts, but automation has also intensified labour activity,
resulting in ergonomic and mental health problems in workforces. Technology has altered the dynamics
regarding worker training, increasing the need for training for some and decreasing it for other occupations.
Skills upgrading has been a subject of concern for consecutive governments. While CVT participation is much
higher in the automotive industry than in the total economy, the more educated and skilled workers are (and
the larger the company that employs them), the more they tend to participate in CVT. Nevertheless, the high
rate of continued learning across the industry is a positive sign. Without lifelong learning, companies risk being
trapped with low-value added products, ultimately constraining their margin to increase wages.

The evolution of the global automotive industry since the 1980s has been marked by a continuous trend of
flexibilization in high-wage countries, achieved through reduction or stagnation of real wages and labour
market segmentation, driven by outsourcing of functions and the increased use of fixed-term contracts (Pardi
2017). Yet, this global trend has played out very differently in different sections of the global value chain. Wage
suppression and workforce reductions played a much larger role in traditional core automotive manufacturing
countries (Japan, the U.S. and Western Europe), than in countries that are part of an integrated periphery (see
chapter 2) (Pavlínek 2018; 2020). For example, in the CEE countries, wages have risen steadily, and particularly
in recent years, are increasingly driven by a labour shortage of skilled workers (Mosler and Calori, forthcoming).
While periphery countries benefitted from outsourcing and flexibilization efforts in core countries in terms of
employment creation, the drive for flexibilization also contributed to substantial labour market segmentation
within the sector in new production sites.
To examine how these developments have unfolded in Portugal, this chapter analyses data on employment,
working conditions and training,58 focusing on NACE code 29 and its subsectors.59 Although, as detailed in
chapter 2, the automotive industry has a broader scope, this focus allows for a detailed exploration of
available data.

58 Data from Quadros de Pessoal database and the Instituto de Informática (Social Security monthly statements) database.
59 For the reasoning behind this methodological choice, please consult box 1.
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Employment composition
Employment in the Portuguese automotive industry has witnessed a steady increase over the last decade, in
particular since 2013, inverting a previous trend of decline that started even before the global financial crisis.
Between 2015 and 2019, a significant increase in employment in the automotive sector (+31 per cent) has
contrasted with a more modest increase of employment in total manufacturing (+11 per cent), despite increased
investments in digitalization and automation of production processes. While some of this increase can be
attributed to recovery effects from the Eurozone crisis, the increase since 2015 is particularly attributable
to production expansion, driven by the introduction of a new production line at AutoEuropa, as well as the
exploration of additional export opportunities by suppliers. In contrast, employment in total manufacturing in
2019 was still below pre-crisis levels (Figure 15).
Considering the different subsectors, between 2015 and 2019, employment grew more than 50 per cent in
manufacture of motor vehicles and other components, and 37 per cent in electronic and electric equipment, followed
by other parts and accessories (29 per cent). The bodies and trailers subsector registered more residual growth in
employment in the same period (10 per cent), below the overall growth rate of total manufacturing.
According to the Quadros de Pessoal database,60 in October 2019, 41,671 workers were employed in the sector, of
which 66 per cent worked in the other parts and accessories subsector (see table 9). As detailed in Spotlight, 2020
was an atypical year due to the impacts of the COVID-19 pandemic, leading to negative growth in automotive
employment (-4 per cent).61
The proportion of women has remained stable in the last five years in overall sectoral employment (38 per cent),
but varies significantly across subsectors, with greater representation in electrical and electronic equipment (63
per cent), followed by other parts and accessories (44 per cent). The share of women increased most significantly
in the motor vehicles subsector, from 12 per cent in 2015 to 16 per cent in 2019. In the automotive sector, the
share of female participation in Portugal is closer to that of Eastern European countries (Poland, Romania,
Slovakia), where women account for a third of employment (33–39 per cent), than to that of France, Germany
or Italy, where female employment does not reach 20 per cent of the labour force (ILO 2021). Yet, the share
of female employment remains below that of overall manufacturing and below that of the overall economy.

60 Quadros de Pessoal – QP (Employment Records) is an administrative data source based on Annex A of the Single Report, which all
enterprises of mainland Portugal with employees are required submit. The QP does not include self-employed workers with no employees, nor independent workers. The information is submitted annually by enterprises and refers to the month of October. Given
the greater detail offered by this database in terms of wages, contract types, occupations and qualifications, among other variables,
compared to INE’s Integrated Business Accounts statistics, which are more focused on economic and financial dimensions, the analysis of the remainder of this chapter is based on QP, unless otherwise stated. Aggregate numbers for total employment presented
hereafter thus differ slightly from the ones presented in chapter 2 (INE – Integrated Business Accounts statistics) and figure 15.
61 2020 variation in employment refers to the period October 2019– October 2020 and is based on data from Social Security
Records from the Instituto de Informática – MTSSS (QP data is, at the time of writing, only available up to 2019).
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X Figure 15 Employment in total manufacturing and in manufacturing of vehicles and parts

(NACE 29) and its subsectors, 2005–2019
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The overall increase in employment in recent years has been accompanied by a rejuvenation of the workforce,
with the share of workers below 35 years of age reaching 36 per cent in 2019, up 7 p.p. since 2015 (figure
16). This was partially a result of the expansion of production. For example, VW AutoEuropa hired close to
1,000 workers for the new T-ROC production line. Another contributing factor has been the use of temporary
contracts, mainly encompassing young workers (see below).
This evolution in the age composition of employment has been, however, uneven among subsectors.
Manufacture of motor vehicles has increased considerably the share of workers below 35 years of age – from 18
per cent in 2015 to 34 per cent in 2019 – followed by the electronic and electric equipment subsector (from 25
per cent to 38 per cent). The bodies and trailers subsector remains the one with a higher share of older workers
(55+), having, as a consequence, a larger share of workers reaching retirement age in the near future. This
reflects the structural change within the sector, with expanding sectors increasing hiring at the lower end
of the age spectrum, while stagnating or declining subsectors do not rejuvenate their workforce. Bodies and
trailers is also the subsector with the lowest average educational attainment levels (67 per cent of workers with
ISCED 2 or below), with differences between age groups. In general, older workers in the industry have lower
educational levels, reflecting the general composition of the Portuguese workforce. Average educational levels
remain relatively low in international comparison, with 79 per cent of workers having attained lower, upper and
post-secondary levels of education, and only 21 per cent with at least a bachelor’s degree.62 Yet, they are rising
fast with the entrance of an increasingly well-educated young cohort into the labour market.

62 Quadros de Pessoal data for employees (trabalhadores por conta de outrem) in mainland Portugal, October 2019.
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X Figure 16 Evolution of workers of the automotive sector by age group, 2015–2019
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In light of the challenges posed by workforce demographics, several company managers have made reference
to the difficulty of attracting young workers to the shop floor. One OEM manager has stated that industry
work is not appealing, can be repetitive, tedious and (compared to working in hospitality or retail) conditions
are harsher, due to unpredictable working hours and a decreasing wage premium (after increases in the
minimum wage). Considering the recent period (2015–2019) data shows a deterioration of wage premiums
in the automotive sector for those under 25 years of age, falling from 16 to 10 per cent compared to total
manufacturing and from 10 to 6 per cent compared to the total economy (see the wage discussion next).63
One interviewee also stressed the need to invest in better working conditions, including in ergonomics and
robotization (see below), to attract a young labour force, especially to inland regions.
Full-time employees make up 83 per cent of employment, albeit with strong variation among subsectors (64
per cent in bodies and trailers, 92 per cent in manufacture of motor vehicles). Overall, there is only a very small
number of part-time employees in the sector. This is in part because Portugal has historically had a low share
of part-time work (which is related to lower average wages), with the part-time work share in employment
less than half the EU average (7.5 per cent in 2020 against 18.2 per cent in the EU27) (Eurostat 2020). This
is, however, a reflection of the sector being dominated by male employment and of the prevalence of shift
work in manufacturing sites. Annual working time per worker was slightly lower during 2008–09, a period of
economic recession64 but has since remained largely stable at around 1,750–1,850 hours per worker per year
(Eurostat 2020).

63 Average base wages in October 2019 were 7 per cent higher for employees in the automotive industry aged 18 –24, and 11
per cent higher for those aged 25–29 when compared to the overall economy. However, the wage premium for those aged 25–29
has narrowed in recent years, having fallen 3 p.p. from 14 per cent in 2015, while the age premium of the youngest workers has
increased (from 4 to 7 per cent in the same period), according to QP data.
64 Data from 2005–2020. See online: https://www.datalabor.pt.

Employment, working conditions and training

X Table 14 Composition of employment and wages of manufacturing of vehicles and parts, by subsector,

Total
manufacturing

Other parts and
accessories

Electronic and
electric equip.

Bodies and
trailers

Manufacture of
motor vehicles

Total
automotive
sector (NACE 29)

October 2019

Employment and employment composition
Total workers

41,671

7,960

2,264

4,083

27,364

660,544

9%

10%

7%

12%

9%

7%

25–34

27%

24%

20%

26%

29%

21%

35–44

30%

27%

26%

26%

31%

28%

45–54

25%

31%

28%

27%

23%

28%

9%

8%

19%

9%

8%

16%

39%

16%

10%

63%

44%

41%

Skill levels 3 and 4 (high)

17%

8%

19%

18%

20%

20%

Skill level 2 (medium)

80%

92%

73%

82%

76%

70%

3%

0%

8%

0%

4%

10%

ISCED 0–2

49%

48%

67%

41%

49%

61%

ISCED 3–4

37%

39%

24%

43%

37%

27%

ISCED 5–8

14%

12%

9%

16%

14%

12%

Mean monthly base
earnings of full-time
employees (€)

1,086.8

1,305.5

963.3

1,162.8

1,010.8

962.7

Mean monthly total
earnings of full-time
employees (€)

1,309.1

1,620.3

1,148.8

1,276.2

1,223.2

1152.9

Mean total earnings
compared to base earnings
(full-time employees)

120.5%

124.1%

119.3%

109.8%

121.0%

119.8%

<25

Age

55+
Per cent women
Skill levels

Skill level 1 (low)
Educational attainment level

Earnings

Source Quadros de Pessoal.

The electric and electronics equipment subsector stands out as the sector employing workers with higher
educational attainment levels, followed by other parts and accessories. The bodies and trailers subsector employs
workers with the lowest educational attainment levels, with 67 per cent of workers with lower secondary
education or below. As can be seen in table 14, the latter also stands-out as the subsector with the lowest
average earnings, below the national average (approximately €963.3 per month for full-time employees).
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Motor vehicles, with the highest average earnings, have the lowest share of high-skilled occupations, with 92
per cent of the workforce in medium-skilled occupations. Moreover, the difference between base wages and
total wages is most significant in this subsector.
Looking into more detail at occupations (table 15), almost half (49 per cent) of workers employed in manufacturing
of motor vehicles, trailers and semi-trailers are plant and machine operators and assemblers, a proportion that is
significantly higher than that for overall manufacturing (26 per cent). This share is even higher in motor vehicles
and in the electrical and electronic equipment subsector (62 per cent). Elementary occupations are residual in
most subsectors, with the exception of bodies and trailers where they represent 8 per cent of employment, and
the proportion of managers and high-skilled operations is lower than in manufacturing more broadly. Motor
vehicles have 82 per cent of employment concentrated in two occupations with medium-low skills: craft and
related trades workers, and plant and machine operators and assemblers (up from 77 per cent in 2015).
On average, the occupational composition of the automotive sector is relatively concentrated in lower skill
levels when compared to those of the manufacturing sector as a whole. This is a further reflection of the
position of the sector in Portugal within the broader European production network. As outlined in chapter 2,
Portugal finds itself at the bottom of the “value chain smile curve”, as the sector mainly focuses on assembly
and supply of parts that are often based on specifications dictated by OEMs. The margin for innovation is hence
limited, and this is reflected in the skill levels of the workforce.
X Table 15 Distribution of employment by occupations – manufacturing and manufacture of motor vehicles,

trailers and semi-trailers and respective subsectors, October 2019

Automotive sector
Manufacturing

Total

Motor
vehicles

Bodies and
trailers

Electrical
and
electronic
equipment

Other parts
and
accessories

Managers

6%

2%

1%

7%

2%

2%

Professionals

5%

4%

2%

3%

10%

4%

Technicians and associate
professionals

9%

11%

5%

9%

7%

14%

20%

17%

8%

19%

18%

20%

Clerical support workers

9%

8%

10%

8%

6%

8%

Service and sales workers

3%

0%

0%

1%

0%

0%

Craft and related trades
workers

32%

22%

20%

55%

14%

21%

Plant and machine operators
and assemblers

26%

49%

62%

9%

62%

47%

Total medium-skilled

70%

80%

92%

73%

82%

76%

Elementary occupations

10%

3%

0%

8%

0%

4%

10%

3%

0%

8%

0%

4%

Total high-skilled

Total low-skilled
Source Quadros de Pessoal.
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Several interviews revealed a tendency of decreased workforce specialization. Evidence of this is found in the
proportion of plants and machine operators and assemblers in the workforce, which has grown from 41 to 49
per cent between 2015 and 2019, while the more qualified craft and related trades workers decreased their
weight in employment from 28 to 22 per cent in the same period. While this is a partial reflection of increasing
automation, it is also due to the increased flexibility expected from workers within firms today. With changes in
production processes and technologies, some firms are encouraging regular rotations between roles to create
a more flexible workforce, and also to decrease monotony of tasks.
Among all occupations, men predominate, but the gender gap is greatest in the highest skilled ones, where
men represent a share of over 70 per cent (see table 16). The highest share of women can be found in low-skilled
occupations (plant and machine operators and assemblers (47 per cent), service and sales (43 per cent), and
clerical support (42 per cent)). Relative to their share in automotive employment, women are overrepresented
amongst low-skilled and underrepresented in high-skilled jobs. Even in the electrical and electronic equipment
subsector, where women make up the majority of the workforce (62 per cent), they only represent 24 per cent of
managers and 23 per cent of professionals (see table 17). Such strong occupational imbalances are detrimental
to the career progression of women and to their employment conditions, but they are also a lost opportunity
in a sector that is increasingly voicing concern over talent acquisition. Concerningly, and contrary to trends in
the overall economy, the share of women is also lower in younger age cohorts, leaving little reason to believe
that the gender imbalance will be overcome with time.
X Table 16 Composition of employment (full-time employees) of manufacturing of vehicles and parts, by sex, 2019

Men
<25

Women
9%

8%

25–34

28%

27%

35–44

28%

32%

45–54

25%

26%

9%

7%

3%

3%

Skill level 2 (medium)

76%

84%

Skill levels 3 and 4 (high)

21%

13%

ISCED 2

46%

48%

ISCED 3, 4

38%

37%

ISCED 5–8

15%

15%

Age

55+
Skill level 1 (low)

Source Quadros de Pessoal.
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X Table 17 Proportion of female workers in total full-time employees by occupation, automotive sector and total

economy, October 2019

Automotive (NACE 29)

Total Economy

Managers

22%

34%

Professionals

29%

53%

Technicians and associate professionals

27%

42%

Clerical support workers

42%

60%

Service and sales workers

43%

62%

Craft and related trades workers

22%

17%

Plant and machine operators and assemblers

47%

27%

Elementary occupations

34%

51%

Source Quadros de Pessoal.

Wages and wage developments
Wages in the automotive sector – even more so than in most other sectors of the economy – are influenced by a
set of push and pull factors within (and, to a lesser extent, beyond) the national context. As an EU Member State,
the Portuguese labour market is bound by a number of legislative frameworks, e.g. on working time, social
dialogue, and occupational safety and health (OSH) (Pardi 2018). At the same time, skilled workers in the sector
are able to move to high-wage countries due to the rights afforded to them under the EU Single Market and
the principle of freedom of movement, putting upward pressure on wages. This pressure has been magnified
in years prior to the COVID-19 pandemic due to increasing skills shortages in the sector in core industrial
countries, such as France and Germany. In the case of CEE countries, there is evidence that this combination of
forces led to a substantial exodus of skilled workers and was accompanied by high wage growth since the early
2000s (Scepanovic 2012; Mosler and Calori, forthcoming), while in Portugal there was real wage compression
(at least since 2015). At the same time, automobile plants in CEE traded wage growth for job security, as labour
relations became increasingly flexible and job protection diminished. Meanwhile, similarly to plants in CEE and
due to their position within the value chain, Portuguese manufacturing sites are feeling more competition from
new recipients of FDI in the sector, namely the Western Balkan and Maghreb countries which benefit from
increased trade integration with the EU (Pardi 2017). This trend has encouraged the cost-saving responses
of European manufacturers, who are facing increasing price pressure and are seeking new opportunities to
benefit from lower labour costs.
This cost pressure is also evident in the wage composition and dynamics of the sector in Portugal. As highlighted
in chapter 2 the automotive sector is characterized by wage levels well above those of manufacturing and total
business sector (see tables A1 and A2 in the Statistical Annex). In particular, manufacture of motor vehicles stands
out, both in respect to total business sector and to manufacturing, as a subsector offering wages which include
a considerable premium. Data from GEP’s Quadros de Pessoal shows that in 2019 the average earnings of fulltime workers were in this subsector 8.5 per cent higher than the average of total business sector and 13.5 per
cent higher than in manufacturing. Nevertheless, while earnings are higher than in the broader economy,
they remain low in comparison to core countries and have largely stagnated in recent years, or even declined
in real terms (figure 17). In 2019, average monthly base earnings amounted to €1,086.8 and total earnings to
€1,309.1 (above economy-wide base earnings of €1,005.1, and total earnings of €1,209.9).65 Contrary to the EU
average, the share of personnel costs in production has been shrinking steadily in Portugal from 13.7 per cent
in 2005 to 9.8 per cent in 2018, while the value added per worker has increased (Eurostat 2020). Figure 17 shows

65

See online: http://www.gep.mtsss.gov.pt/documents/10182/10928/qp2018sint.pdf/178fe4cf-81fb-4505-a877-9ef93d205150.
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that wages in the sector used to grow more quickly than those in the total economy, although there were dips
during the MoU period, but since 2015 there has been a substantial decline in comparison with the broader
manufacturing sector, providing further evidence of wage suppression as a strategy to remain competitive.
The increasing gap between earnings and productivity can be partly attributed to the lack of new collective
agreements in the sector, but also to the growing share of employment in other parts and accessories, which
pays lower wages, and to changes in the age structure of the labour force (figure 16), with higher employment
growth of workers below 35 years of age at the lower end of the wage distribution.
Looking in more detail at developments since 2015, the wage premium in the automotive sector has declined
in relative terms, compared to the total business sector and to manufacturing – 7 and 11 percentage points,
respectively. This trend was mainly driven by the motor vehicles subsector. Between 2015 and 2019, the wage
premium of this subsector compared to total economy and manufacturing average earnings fell by 13 and 18
percentage points, respectively.

X Figure 17 Development of real monthly base earnings (indexed to 2008 = 100)
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Interestingly, the data reveals that the depletion of the wage premium also occurred among young workers
entering the industry (under 25), particularly in the motor vehicles subsector. The young persons’ average wage
premium in this subsector plunged by 38 and 43 percentage points compared to young persons’ average wages
for the total business sector and in manufacturing.
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X Table 18 Wage premiums of the automotive sector and subsectors compared to total business sector and

manufacturing (full-time workers), per cent

2015

Automotive sector
Motor vehicles
Bodies and trailer
Electrical and electronic equipment
Other parts and accessories

2019

Relative to
total business
sector average

Relative to
manufacturing
average

Relative to
total business
sector average

Relative to
manufacturing
average

15.6

24.7

8.5

13.5

47.1

58.7

34.3

40.5

-10.1

-3.0

-4.8

-0.4

5.4

13.7

5.8

10.7

10.0

18.7

1.4

6.1

Source Quadros de Pessoal, authors’ computations.

X Table 19 Young persons (under 25) wage premiums in the automotive sector and subsectors compared to

total business sector and manufacturing (full-time workers, per cent)

2015

2019

Relative to
total business
sector average

Relative to
manufacturing
average

Relative to
total business
sector average

Above
manufacturing
average

10.1

16.1

6.3

9.9

Motor vehicles

65.3

74.3

26.9

31.3

Bodies and trailers

-8.9

-4.0

-5.3

-2.1

Electrical and electronic equipment

9.1

15.0

-5.9

-2.7

Other parts and accessories

5.8

11.6

2.0

5.5

Automotive sector

Source Quadros de Pessoal, authors’ computations.

As noted above, wage suppression is a feature that distinguishes Portugal from most of its direct competitors,
with the exception of Spain, which has seen a similar development, albeit at a substantially higher wage level.
Compared to CEE countries, wages per worker have only marginally increased in nominal terms, and even
decreased in real terms, while all CEE countries, and especially Romania and Slovakia witnessed substantive
wage increases. Yet, figure 18 also shows a very different path through the global financial and Eurozone crisis.
While wages remained stable in Portugal, CEE countries partly witnessed substantial wage decreases, which
reflects the greater labour market flexibility along all contract types in these countries.
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X Figure 18 Evolution of annual nominal wages per worker (index = 2008)
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Source Eurostat, Structural Business Statistics, authors’ calculations.

Looking beyond the recent temporal evolution, there are also substantial differences in wage premiums
along the lines of education, gender and contract type. The base wages of full-time wage earners with higher
education are on average 92 per cent greater than mean base wages. However, the difference between those
with secondary level (ISCED 3, 4) and those below secondary level education (ISCED 2) seems to have a small
impact on wages, translating into a narrow difference of 8 per cent in mean base wages. That is partly driven by
the steady increase in minimum wages in Portugal and can also be attributed to existing collective agreements,
which largely stipulate a wage floor but do not include an elaborate wage structure (see chapter 5).
On average, full-time workers in medium-skilled occupations earn 25 per cent more than low-skilled workers
(base wages), while those in high-skilled occupations earn more than twice the amount of medium-skilled
workers. In electronic and electric equipment, this difference is even larger, with high-skilled workers earning
more than three times the wages of workers in medium-skilled occupations. Differences between base wages
and total wages are significantly higher in low-skilled and medium-skilled occupations (24 per cent and 25
per cent, respectively), when compared to high-skilled occupations (11 per cent), due to compensations for
overtime and night shifts.
Comparing mean base wages of different sub-groups of the labour force, women, and in particular women on
temporary contracts, stand out at the lower end of the earnings distribution, as do younger workers, low-skilled
occupations and low-qualified workers (figure 19). It is expected that younger (less experienced) workers,
workers in lower skilled occupations and those with lower educational levels earn, on average, lower wages.
In contrast, the disadvantage women seem to face in the sector, in terms of earnings and contract types, does
not seem to be accounted for by differences in age or education (table 14). Rather, the major differences in
working conditions and wages between male and female workers seem to lie in the greater concentration of
female workers in low-skilled occupations.
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X Figure 19 Mean base wage (€/month) of full-time employees of the manufacturing of vehicles

and parts sector by subgroup, 2019
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Source Quadros de Pessoal.

Meanwhile, those earning close to the minimum wage seem to be predominantly women, young workers and
those on temporary contracts (see box 12), and their respective share within minimum wage earners in the
sector is higher than that in the economy as a whole. Hence, the differences in earnings are not just unequally
distributed along the whole wage distribution but also at the compressed lower end.
As identified by top managers, some workers’ representatives and representatives of company associations
interviewed in this study, the automobile industry has been struggling to attract younger workers. In part, this
may be explained by negative representations that young people have about the tasks automobile industry
workers have to perform. The automobile industry tends to be perceived as a sector where work is hard and
physically demanding – an image that the industry is trying to overcome. However, the data suggests that the
lack of attractiveness of the automobile sector to younger workers goes beyond symbolic reasons. One of the
most important factors may be the fall in recent years of the wage premium in this sector in relation to most
other sectors of the economy.
Indeed, the risks of relying on a wage suppression strategy to remain competitive also emerged from
testimonies collected in the field. Indeed, top and middle managers complain about difficulties in attracting and
retaining low and mid-skilled workers as the wage premium traditionally underpinning the automotive sector
vanishes, and the precariousness of work arrangements constitute a deterring factor both for prospective
and existing workers. A top manager stated that, while in the 1990s the wage premium, labour stability and
good career progression constituted pull factors that attracted low and mid-skilled workers, nowadays,
the abundance of less-demanding job opportunities in the distribution sector competes directly with the
automotive industry. This, in a context of wage suppression, has resulted in such labour shortages that the
relevant firm has been obliged to expand the geographical perimeter in looking for job candidates from 25 to
50 kilometres.
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Labour market segmentation
The increased flexibility demanded by lean production regimes has its corollary in the segmentation of the
automotive workforce. Particularly, the trend of increasing reliance on agency and temporary workers to
respond to demand peaks in the business cycle is prevalent among some occupations in Portugal. The rise in
agency work (ILO 2018),66 has caused tensions in industrial relations, as core employees find their negotiating
position undermined (see chapter 5) (Lüthje and Tian 2015; Nachtwey 2016). Meanwhile, the high share of
temporary work reflects the impact of the flexible production regime on employment conditions. Beyond lower
earnings, workers on temporary contracts face substantial disadvantages in social and labour protections,
career progression and access to training.
As previous ILO research and updated data analysis show, the Portuguese labour market is marked by strong
contractual segmentation and a large component of low-wage employment. The use of temporary contracts
is widespread. Accounting for 22.3 per cent of employment in 2019, their use continues to lie substantially
above the EU-average (14.4 per cent), having increased markedly since 2016 (Eurostat 2020).67 The latest labour
force survey data from the beginning of 202168 shows a slight increase in the share of permanent contracts,
which may be explained by the new measures introduced in 2019 to restrict the use of fixed-term contracts,
and is likely the result of the detrimental impact of the COVID-19 pandemic on those already less protected,
rather than an improvement in the working conditions offered to new hires.

X Figure 20 Variation of full-time employees decomposed by contract type and subsector,
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Source Quadros de Pessoal and authors computations.

66 The Portuguese Barometer of Agency Work identifies the Manufacture of parts and accessories for motor vehicles subsector
as the sector of the Portuguese economy responsible for a greater number of contracts of agency workers, representing 14.5
per cent of all contracts celebrated in Portugal in the first quarter of 2021. Close to half (49.5 per cent) of the workers covered by
these temporary agency contracts are below the age of 30. See online: https://www.apesperh.pt/wp-content/uploads/2021/06/
ISCTEIULBarometroAbril2021.pdf
67 See also: https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=lfsa_etpgacob&lang=en.
68 1st Quarter of 2021, INE labour force survey. This data differs from QP data since it is not based on administrative records but
survey-based, presenting greater limitations. However, QP data is, at the time of writing, only available up to 2019.
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Considering full-time employees in the manufacture of motor vehicles, trailers and semi-trailers sector, while
there was a strong growth in employment between 2015 and 2019, the share of permanent contracts among
employees fell from 79.9 per cent to 68.9 per cent. This is explained by a significant proportion of new hires on
temporary contracts, namely fixed-term contracts, which more than doubled in the same period (from 4,178 to
10,247). More concretely, fixed-term contracts account for the majority of the variation in employment in the
construction of motor vehicles and in the electrical and electronic equipment subsectors. In the other parts and
components subsector, where employment grew most in absolute terms, the growth of fixed-term contracts
represents 46 per cent of the total growth in employment (figure 20). Moreover, the growth of hiring on fixedterm contracts helps to explain the decline of wages, in real terms, in recent years – the differential of wages
between open-ended contracts and fixed-term contracts is quite significant (figure 21) and the gap is larger
in the construction of motor vehicles and other parts and components subsectors, the two sectors with more
significant employment growth within the automotive sector between 2015–2019.

X Figure 21 Average monthly base wages by contract type and by subsector, October 2019
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Source Quadros de Pessoal and authors computations.

Overall, 69 per cent of employees are on permanent contracts (60 per cent of total workers), slightly above the
level for the whole economy (68 per cent). However, this proportion varies across occupations, from 95 per
cent for managers to as low as 62 per cent for plant and machine operators and assemblers. This shows that
increased flexibility in response to market fluctuations is a central element in the hiring structure of firms in
the sector. Fixed-term contracts are the second most common contract type (29.5 per cent of employees), with
a greater incidence among plant and machine operators and assemblers (37.1 per cent).
Since women are overrepresented in low-skilled occupations, there is also a lower share of women with
permanent contracts (65 per cent) compared to men (71 per cent). The share of temporary contracts among
women is also higher in the sector (35 per cent) than the national average (30 per cent). There is also a strong
age gradient, with young workers in the automotive sector being substantially more likely to be on temporary
contracts than in the broader economy (see table 20).
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X

Box 12 Industry wages and the minimum wage

Across the whole Portuguese economy, wages have remained stagnant in real terms since the Eurozone
crisis and remain low compared to the EU average. While consistent increases in the minimum wage
over recent years have positively contributed to a decline in inequality, about 26 per cent of private
sector employees earn the minimum wage and approximately half earn within ten per cent of the
minimum wage, which reveals a compression of the wage structure at the lower end (ILO 2018).
In 2018, according to Quadros de Pessoal, 4.4 per cent of workers in the Portuguese automotive
sector were earning the minimum wage (base earnings) and close to a third of the workers (33.1 per
cent) within ten per cent of the minimum wage level. The median wage of the sector (NACE 29) was
approximately €725.
In 2019, the minimum wage in Portugal was €600 per month, paid 14 times a year. Close to 20 per
cent of full-time employees in manufacturing earned the minimum wage. The share is smaller in
manufacturing of vehicles and parts (9 per cent), and especially low in motor vehicles and in the electrical
and electronic equipment subsector. However, considering the share of workers within ten per cent of
the minimum wage, the proportion climbs to close to 26 per cent in electrical and electronic equipment,
above the average in total manufacturing (23 per cent) and in other components (18 per cent). In
2020 and 2021, the minimum wage was further increased to €635 and €665 per month, respectively.
However, QP data is not yet available for this period to allow for the assessment of the repercussion of
these increases in workers’ coverage.
The proportion of women among minimum wage earners is higher in the manufacturing of vehicles
and parts sector (65 per cent) in comparison to the overall economy (54 per cent). So is the proportion
of those between 25–34 years of age (32 per cent vs. 25 per cent in the overall economy), and sectoral
unions observe that new hiring increasingly takes place at or close to minimum wage level. By contrast,
older workers (55+) represent a smaller share (6 per cent compared to 15 per cent in the overall
economy). Those on temporary contracts represent a higher share of minimum wage earners (56 per
cent) compared to the overall economy (45 per cent).

In times of crisis or economic downturn, workers on temporary contracts are often the first ones to lose
their jobs, which has also been the case during the COVID-19 pandemic, despite a high take-up of temporary
layoffs in the industry. The number of registered unemployed in the public employment service (PES) who
had previously worked in the automotive industry peaked in July 2020 (+697 workers compared to January
2020), with the largest groups coming from the other parts and accessories (+53.6 per cent) and motor vehicles
subsectors (+43.4 per cent) – i.e. from those subsectors that in previous years experienced the most dynamic
growth. In July 2020, 54 per cent of the unemployed from the automotive sector registered in the PES had
stated as motive for registration “end of non-permanent contract”, a higher share than for total registered
unemployed (44 per cent). Unemployment data also illustrated the gender imbalance in working conditions.
Throughout 2020, women were overrepresented among registered unemployed who had previously worked
in the automotive industry (accounting for 45–48 per cent of registered unemployed, compared to their lower
weight of 38 per cent in employment).
Temporary contracts are most predominant in the electrical and electronic equipment subsector, which has
seen decline in recent years, and where women and younger workers make up the brunt of the labour force.
Curiously, the subsector with the lowest share of temporary employment is that with the lowest wages (bodies
and trailers). Yet, as alluded to at the beginning of this chapter, this may reflect a trade-off of wages versus
stability that workers have implicitly accepted out of fear of further wage pressure.69

69 For an elaboration on this point in the context of CEE countries, see Pardi (2017).
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X Table 20 Share of temporary contracts in full-time employees of the manufacturing of vehicles and parts

sector and in the total economy, 2019

Automotive (NACE 29)
TOTAL
By sex

By age

31%

31%

Women

35%

30%

Men

29%

32%

<25

76%

63%

25–34

47%

44%

35–44

23%

28%

45–54

14%

22%

9%

19%

Low-skilled

33%

47%

Medium-skilled

33%

33%

High-skilled

20%

21%

ISCED 2

24%

31%

ISCED 3, 4

40%

36%

ISCED 6

30%

25%

Motor vehicles

30%

Bodies and trailers

22%

Electronic and electric equipment

36%

Other components

31%

55+
By skill level

By education

By subsector

Total Economy

Source Quadros de Pessoal.

At the global level, as in Portugal, the pressure on labour costs in the sector has resulted in increasing
segmentation, with well-protected core workers on the one side, and temporary workers who induce flexibility
on the other. A recent study commissioned by the ILO found that the adoption of lean manufacturing methods
in this industry has been accompanied by an increased use of temporary workers, given the flexibility required
by such methods (Pardi 2017). Considering the supply chain, those working in global manufacturers or suppliers
enjoy stronger protection than those in lower tiers of the supply chain (Pardi 2017). However, in Portugal, a
larger share of workers on permanent contracts is found in the bodies and trailers subsector (71 per cent),
surpassing the share registered in motor vehicles (69 per cent). Lastly, there has been a marked increase in
the use of fixed-term contracts following the global financial crisis, the subsequent Eurozone crisis and its
aftermath (between 2007 and 2014). While workers with pre-crisis contracts largely retained their status and
benefits, new hires increasingly took place on fixed-term contracts.
New legislation entered into force in October 2019 and reduced the maximum duration allowed for the
accumulation of successive fixed-term contracts, from three to two years, with the aim of fostering better
employment conditions (see chapter 5). While it may be too early to fully judge the effectiveness of this recent
change, due to the ongoing labour market effects of the COVID-19 pandemic, the interviews suggest that
companies found new ways of maintaining internal flexibility. One HR manager mentioned that this policy
measure has led to a shift from fixed-term contracts to the hiring of temporary agency workers to ensure
flexibility. The lack of more detailed data on agency work does not allow for a full and comprehensive analysis
of the way companies have been responding to the new legal framework and the interplay between different
contractual arrangements.
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Several company managers and workers’ representatives interviewed refer to a significant use of temporary
agency work in the sector, especially to accommodate peaks in production. These workers – up to a quarter of
the workforce, according to data provided by interviewees – are sometimes recognizable by different clothing
and/or are assigned to a specific area of the shop floor. Such is the case of an OEM plant, where a logistics firm
works in a delimited area to manage and deliver supplies to assembly lines. Although it is difficult to disentangle
temporary agency work from the Quadros de Pessoal database (agency workers are often registered under
the temporary agency company that hires them), indeed, the Barometer of Agency Work, published monthly
since 2019 and based on data from major agencies operating in Portugal,70 consistently identifies the other
parts and accessories subsector as the sector with the greatest number of agency work contracts (15–16 per
cent). However, more comprehensive and reliable data would be needed to better understand the weight
of agency work and its evolution in total sector employment, as well as to analyse issues raised by workers’
representatives related to compliance with the restrictions introduced in recent years to limit the renewals of
contracts and total length of temporary agency work.

Occupational safety and health
Along with the need to boost productivity levels, top managers often report occupational safety and health
(OSH) concerns as a driver for investments in automation. An ageing workforce is named as a crucial element
behind the need to mitigate physical efforts (heavy lifting, repetitive movements). Workers largely share the view
that increasing automation has alleviated workloads and prevented contact with toxic substances, improving
working conditions on OSH matters. The urgent need to invest in the semi-automation of the production line in
labour-intensive firms was mentioned frequently. One union delegate from a major electronics firm reported
that even though automation must account for impacts on employment levels, it is crucial to protect workers
from manual, repetitive and monotonous work and its associated health risks. A union delegate working in the
cabling industry reported severe impacts on workers’ health due to routine manual labour and relates the lack
of automation on the shop floor to a reluctance from top managers to invest.
However, the impact of technological and organizational change on OSH matters is not exclusively positive.
Pressure not to waste productive capacity has led to the rationalization of the productive process by extending
working time and shifts (including nights and weekends), intensifying labour activity, accelerating rhythms
and also integrating skills vertically and horizontally. A trade union representative with influence in a vehicle
assembly firm has reported that automation has resulted in accrued workload, more repetitive movements
and narrower task diversity, which resulted in more ergonomic problems and at an earlier age. In this firm, in
2020, 12 per cent of workers reported occupational diseases of varied severity, not all of which led to periods
of sick leave. In another OEM (more labour-intensive, exploring a niche market), the production manager
mentioned 10–15 per cent of work stations requiring changes to accommodate workers’ health complaints.
Similarly, workers’ representatives of two other labour-intensive suppliers mentioned 11 per cent and 13 per
cent of workers with occupational diseases (mainly tendinitis). They reported problems with the recognition
of the disease as occupational when it is pre-existing tendinitis (that has calcified) or when referring to more
unusual illnesses (e.g. a slipped disk) that are not considered occupational in the sector.
Another trade union representative mentioned that, although, musculoskeletal problems are the main
occupational disease they have observed, in the last decades, there has been a surge in mental health problems
due to isolation – an aspect intensified by the pandemic – and mental exhaustion due to the high intensity and
rigidity imposed by automation. Workers’ concerns about low wages and an inability to make ends meet has also
been reported as a source of stress, especially among low-skilled workers and those on fixed-term contracts.
Managers from both OEMs and parts suppliers acknowledge the problem of occupational diseases. Several
managers refer to recent projects to develop solutions to adapt workers’ physical movements, reduce
problematic repetitive movements or improve ergonomics. A common approach is to ergonomically evaluate
work stations, classifying them according to severity (green, yellow, red), and to reduce the number of red work
stations. However, this is a gradual approach that takes time to implement. For instance, managers and workers

70 A monthly analysis based on data collected by the largest agency work companies operating in Portugal (Egor, Kelly, Manpower,
Multipessoal, Multitempo and Randstad), which is conducted by ISCTE – Instituto Universitário de Lisboa in collaboration with
Associação Portuguesa das Empresas do Sector Privado de Emprego e de Recursos Humanos.
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at a textile supplier where the layout of the production line was changed, and work stations redesigned so that
the work could be performed standing, reported significantly fewer lower back injuries. Other interviewees
refer to physical fitness programmes, regular pauses and work station rotations as good practices, while a
trade union representative of a different company refers to the difficulty of convincing management to adhere
to breaks at the workplace. Another trade union delegate (at a mass production OEM) justified the difficulty
to reintegrate workers because automation is often directed at the work stations of low-skilled workers and
subsequently requires more cognitively complex tasks (e.g. content monitoring, digitalized processes).
Workers’ representatives acknowledge that workers do not always follow the safety requirements in terms of
equipment or ergonomic procedures to prevent musculoskeletal diseases. One representative stressed that,
in spite of the internal policy of work station rotation, some workers undervalue ergonomic issues, refuse to
do the rotation or do not report initial problems to the health commission in order to design a work plan for
their work station.
OSH remains one of the most controversial issues in companies. OSH questions have been gradually included
in collective bargaining frameworks at sectoral level by trade union initiative but holes remain in the regulatory
framework. The reality is conditioned by moral hazard at firm level as not all employers implement agreed
OSH measures in good faith, lack of awareness by assistant physicians at healthcare centres and a lack of
coordination among public services. Managers highlight all the investment devoted to OSH and the involvement
of workers and their representatives through OSH commissions. Since labour law obliges employers to secure
comparable jobs in case of occupational accident or disease, there is an incentive to limit the numbers of
occupational diseases. Workers’ representatives report difficulty to prove that their illness is occupational, and
very few workers see their illness ultimately acknowledged as such (which would give them access to sick leave
paid at 100 per cent). At public healthcare centres, assistant physicians are unaware of the requirements to
officially recognize an occupational disease, a time-consuming process that is sometimes only solved with the
involvement of unions and private physicians.
Lastly, some affected workers cannot return to their work stations, as they risk a further deterioration of their
health condition. In the face of rising numbers, a firm may find it difficult to create alternative internal positions.
As mentioned by a manager at a vehicle assembly firm, occupational diseases can require the adaptation of
10 to 15 per cent of work stations, which poses serious challenges to the management of the work process.
Sometimes, the IEFP training centre has been involved to retrain workers. However, in spite of the training,
firms cannot always find adequate positions but remain responsible for wages. From the point of view of the
firm, the ideal situation would be for the worker to find a job externally, compatible with their constraints.
However, from the point of view of the worker, this must not entail a loss in wages and social protection rights.

Skills, training and lifelong learning
When looking at skills, there are two important perspectives: skills demand in light of the structural changes in
the industry, and skills supply or, more specifically, how the ecosystem of training providers, public institutions
and industry actors are planning to accommodate shifts in demand. Beyond skills supply and demand there is
also the issue of the capacity of absorption by specific firms and industries of existing and needed skills.
Concerning skill demand in the automotive industry, previous research shows an astounding breadth of
predictions, both in the scope of predicted changes in job tasks and in requisite employee competences. Those
embracing Industry 4.0 expect a need for “general upskilling” in the qualification requirements of the whole
shop-floor workforce (Acatech 2016b). This should have positive implications for overall working conditions in
the sector. Yet, others expect that skills requirements will diminish, as more work is taken over by partially or
fully independent machines, leaving only menial tasks to workers (Butollo, Ehrlich and Engel 2017). Predictions
of de-skilling due to technological change have a long tradition, going back to seminal work by Braverman
(1974), in which he identified the rationale of technology as making production more effective and profitable,
often by reducing workers’ independence in decision-making (Braverman 1998 [1974]). A third common
postulation – much in line with the oft-touted work of Brynjolfsson and McAfee (2014) and Frey and Osborne
(2017) – is that companies will undergo substantive restructuring that will destroy existing activities (Dengler
and Matthes 2015) or professions (Wolter et al. 2016), and create completely new ones, often referred to as “reskilling”. Globally speaking, many agree that digitalization has increased the need for worker training.
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The EU-funded DRIVES Project, in which multiple Portuguese companies participate, has identified a variety
of skills needs across the industry, most of which are either technical or digital skills. Their research shows an
interesting difference between the needs of large and small enterprises, with larger ones mainly seeking “new
skills” (big data, software development, systems integration), while SMEs continue to focus on more traditional
skills (technical knowledge, specific manufacturing processes and techniques, e.g. additive manufacturing),
mirroring the division of labour and value added along the supply chain (DRIVES 2019). In the German context,
many believe that this training need can only be addressed by new forms of on-the-job learning (Kagermann,
Wahlster and Helbig 2013). However, this has limitations, not least the increasing burden and responsibility that
is put on the individual worker, and the context-specificity of national training ecosystems (Dehnbostel 2019).
Digitalization is not just a push factor in creating new skill demands but can also be an enabler through faster,
more agile, and more targeted supply of training. Most authors argue that opportunities for competence
development have expanded because of digitized work (Dehnbostel 2019) and digital media (Stich, Gudergan
and Senderek 2015). Digital delivery modes are useful for continued learning and enable a blended approach,
with learning integrated and tailored to the work rhythm of individual workers. However, as cited, the increased
availability of training, including training that is not necessarily time-bound (such as video tutorials), can also
increase the burden on individual workers.
The learning ecosystem in the automotive industry in Portugal, particularly skills upgrading, has been a subject
of concern for consecutive governments. The Indústria 4.0 strategy, for example, has allocated €4.5 billion
(public and private funds) since 2017 to facilitate market need-oriented training, innovation and digitalization.
While not all of this funding goes to education programmes, the strategy includes initiatives for enhanced
digitalization training in schools, VET training centres and universities, and both closer linkages between
industry and the education sector and better access to training for workers in SMEs.71 In August 2021, the
Government and social partners signed an agreement on “Vocational Training and Qualification: A Strategic
Purpose for People, Companies and the Country”, which seeks to attribute around €5 billion from the PRR and
Portugal 2030 towards improving conditions for training and qualifications, including lifelong and work-based
learning. Importantly, the agreement, which resulted from a tripartite working group formed in September
2020, provides for addressing sectoral needs by investing in strategic competences to enhance employability
and competitiveness.72
Broadly speaking, the sector acquires skilled workers through three main streams: (i) universities for managerial
staff, engineers, IT-related and other higher professions, (ii) VET schools for the majority of technical professions
and (iii) firm-internal training schemes that either complement VET schools or serve the skills upgrading of the
existing workforce.
The strongest linkage at the university level is with engineering faculties around the country, many of which
are increasingly engaging in spin-off firms for technology transfer and have close links with specific industries.
The Instituto Superior Técnico has the largest engineering faculty, and offers multiple programmes closely
connected to the automotive sector, including engineering of transport systems, data science, electronics
engineering and materials science. Several other universities and polytechnics offer programmes that suit the
need of the automotive industry. The University of Minho has a partnership with Bosch with a dual focus of
product and solutions development for new automotive electronics and cost-reducing process improvements.73
The NOVA School of Science and Technology also has linkages with the automotive sector through research
projects, largely funded through Horizon Europe, e.g. on the improvement of industrial data services and IoT
technology.74 Students often get their first exposure to the industry through these research collaborations.
The vocational education system in Portugal provides dual certification in training areas that fit the recruiting
needs of the automotive industry, particularly metallurgy and metalworking (code 521 from the National
Qualifications Framework – NQF), electronics and automation (code 523), and motor vehicle construction
and repair (code 525). These courses provide students with qualifications that range from lower secondary

71 "Digital transformation monitor. Country: Portugal ‘Indústria 4.0’." See online: https://ati.ec.europa.eu/sites/default/
files/2020-06/DTM_Ind%C3%BAstria%204_PT.pdf.
72 Portugal 2020 (2021). Acordo sobre Formação Profissional e Qualificação. Accessed 22 September 2021: https://www.portugal2020.pt/content/acordo-sobre-formacao-profissional-e-qualificacao.
73 See online: https://www.eng.uminho.pt/en/researchinnovate/projectsinindustry/Pages/programmeinnovativecarhmi.aspx.
74 See online: https://www.uninova.pt/project/industrial-data-services-quality-control-smart-manufacturing-i4q.
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education to short-cycle tertiary education (ISCED 2 to 5). Some ISCED 5-equivalent courses are directly
oriented to supply the automotive industry with qualified labour, e.g. in automotive mechatronics, process
planning and control, automation, robotics or industrial control. ISCED 5 courses also allow students to pursue
further tertiary education.
VET schools serving the sector include public, private and cooperative institutions, including some set up by
firms or industry consortia. The Institute for Employment and Vocational Training (IEFP) plays an important
role, both as training provider and by financing students enrolled in training institutions that have protocols
with IEFP. The reskilling of 300 Coindu workers laid off during the pandemic is a good example of IEFP financing
training activities. With Centro Tecnológico de Calçado de São João da Madeira as a partner, this initiative aims to
provide workers who were engaged in the production of car components with new skills on lifestyle products.
There are also examples of upper-secondary courses created in collaboration between automobile industry
companies and public schools. For instance, Mitsubishi-Tramagal helped create an industrial maintenance
course held in Abrantes High School and receives the students of this course twice a week in its facilities.
Another successful example of public-private cooperation in VET is the ATEC Training Academy, a non-profit
organization established in 2003 by Volkswagen AutoEuropa, Siemens, Bosch and the German-Portuguese
Chamber of Commerce and Industry, with support of the Government of Portugal. The work of ATEC is focused
on three areas: vocational training of young persons and adults, further training in companies and consultancy.
It applies the German dual system approach, allowing trainees to combine classroom and workplace learning.
Its close involvement with industry means that trainings cater to market needs and attach trainees closer to the
labour market. Every year, between 350 to 400 companies provide internships to ATEC students, which provides
direct feedback for reshaping curricula when necessary. The main premises of ATEC are located close to two
major industrial parks, AutoEuropa in the south and Siemens in the north. In 2012, addressing the growing
demand, ATEC started expanding locally, organizing its technology specialization courses in Aveiro, Braga, São
João da Madeira and Viseu. ATEC’s VET courses are fully financed by the IEFP.
The training programmes of ATEC and other public and private training centres offer both an educational
(ISCED levels 4 and 5) and a professional certification. In 2018/2019, about 41 per cent of Portuguese young
persons enrolled in upper secondary education were participating in dual certification courses, namely
professional courses and technology specialization courses. There are also dual certification courses for adults
(adult education and training courses).
The learning ecosystem of the automotive industry also relies on, typically large, training centres within
companies, e.g. the Bosch-Braga or Salvador Caetano training centres. Nevertheless, smaller companies also
provide in-house training to their workers and apprentices as a means to teach skills and knowledge needed
to perform company-particular tasks. Vocational training and life long-learning are critical to cope with underqualification of a significant share of automotive industry workers and with the constant need of adapting to
technological change and digitalization. According to Eurostat’s CVT Survey, 46.3 per cent of the employed
population in Portugal participated in CVT courses in 2015, above the EU average (42.9 per cent). Whereas in
the EU this figure was higher in manufacturing (45.2 per cent) than in the total economy, in Portugal the CVT
participation rate was lower in manufacturing (41.9 per cent) compared to overall participation.
There is no publicly available data for the automotive industry that allows comparative analyses at the EU
level, but there is disentangled data for Portugal for the automotive industry and other transport equipment
industry (NACE 29 and 30) (see table A3 in the Statistical Annex). The CVT participation rate is much higher
in these sectors than in the total economy or in manufacturing: 62.6 per cent, 34.7 per cent and 38.9 per
cent, respectively (in 2018). Training participation is unequal regarding educational and occupational profiles
of workers. The more educated and skilled workers are, the more they tend to participate in CVT (see table
A3 in the Statistical Annex). In the automotive industry, 58.3 per cent of workers who completed, at most,
lower secondary education participated in CVT. This figure rises to 64.6 per cent for workers who concluded
upper secondary education (ISCED 3), and to 75–78 per cent for workers who have a bachelor or master
degree. Training participation inequality is also apparent when looking at occupations. Workers who have
high-skill occupations have more access to CVT. For instance, in the automotive industry, about 80 per cent of
professionals participated in CVT, above the participation rate for craft and related trades workers (65.5 per
cent), and plant and machine operators and assemblers (59 per cent). Nevertheless, the high rate of continued
learning is a positive sign, as well as a necessary one, especially for older workers who entered the sector long
ago when overall educational attainment in the country was still low.

Employment, working conditions and training

The training rate is much higher in medium and large companies (see table A4 in the Statistical Annex). In the
automotive and other transport equipment industry, the CVT participation rate is 64 per cent in companies
that employ 50 workers or more, against 78.8 per cent in companies that employ between 250–499 workers,
and only 14 per cent and 27.5 per cent in companies that employ between 1–9 and 10–49 workers, respectively.
Typically, companies themselves provide CVT and certified training companies are also important providers.
Each worker spends on average 51 hours per year in training activities, compared to 34 hours in the total
economy, and 33 hours in manufacturing. Interestingly, in automotive and other transport equipment
companies that employ 9 or less workers, the average time spent on training is 72 hours per worker, above
larger companies (43, 34, 31 and 37 hours in companies that employ 10–49, 50–249, 250–499 and 500 or more
workers, respectively). The average training cost per worker is similar when comparing manufacturing (€341)
and the automotive and other transport equipment industry (€350). Both figures are smaller than the average
training cost per worker in the total economy (€398), which could be explained by the larger number of firminternal training measures. Yet, between 2014 and 2018, the average training cost in the automotive and other
transport equipment industry rose by €45 in nominal terms, while there was no significant change in the total
economy and manufacturing.
Life-long learning is critical to cope with relentless technological changes that are taking place, and there
is a constant need to reskill and upskill the labour force. This is a necessary condition to boost growth,
employment and productivity, critical to innovation and product differentiation. Without improving skills and
innovation, companies risk being trapped in low-value added products, which also constrains their margin to
increase wages.
The challenge posed by technological change is particularly demanding in the automotive industry because
of the mandatory transition to electric batteries and other non-pollutant energies. It requires a massive
reskilling of the labour force. At the European level, several alliances and consortia, such as the Automotive
Skills Alliance (ASA), the European Battery Alliance (EBA), and the Alliance for Batteries Technology, Training
and Skills (ALBATTS), have been created to discuss new skill profiles needed for electrification and to create
training academies (see chapter 5). ATEC participates in these initiatives and projects and has been working
actively on a new skills framework.
At this early stage of structural transformation, one of the critical training areas pinpointed by ATEC is improving
managers’ capacity to adapt to change and uncertainty. A much broader challenge, this should be strategically
addressed by public and private institutions. At the same time, the switch to EVs involves new tasks that require
a quick reskilling of large shares of the workforce.
Meanwhile, the shortage of medium-skilled technicians is a problem reported by most managers and team
leaders. Similarly, a supply shortage of highly skilled labour is stated by almost all top managers and team
leaders. They praise the quality of the engineers graduating from Portuguese universities but underline that,
in specific scientific areas, the supply does not keep up with industry demand (software engineers, computer
scientists, electric engineers). Those shortages are attributed to a mismatch of supply and demand in skills or
simply to supply bottlenecks. Some interviews reference the difficulty of Portuguese industry keeping up with
the wage levels of multinational companies that have set up technology developments centres in Portugal; they
suggest that the problems faced by the automotive industry in attracting skilled labour may be related not only
to possible supply shortages but with the capacity of the automotive industry to compete in wage levels in a
labour market which increasingly is international.
The automotive industry appears caught between the contradictory pushes for competing with low labour
costs and upgrading in value chains by increasing the quality and value-adding capacity of its labour
contribution. Walking the line between retaining low labour cost and providing a skilled workforce needed
in this technological transition may prove increasingly difficult for the Portuguese automotive sector. The
shortage of medium-skilled technicians and highly skilled labour may become more pressing in the near future.
Training, including in-house training, will be an important tool to adapt human resources to the demand for
new skills and knowledge, especially in complement to a sound educational technical or scientific background,
but it will not solve per se the skills shortage escalating in the automotive industry if the capacity for absorbing
the increased supply of skilled labour is not enhanced in parallel.

103

7. Policy challenges
and ways forward

Policy challenges and ways forward

Main findings
This report adopted the premise that the automotive industry finds itself in times of rapid structural change,
driven by stricter environmental impact regulations and the emergence of new technologies, products and
production methods. To better understand these forces, it asks (i) where the Portuguese automotive industry
stands with regard to technological change and global reconfigurations; (ii) what the impacts of technological
change are on the workforce and (iii) how institutions and policies are shaping the outcomes of technological
change. These questions are crucial to sketch out contrasting scenarios and advance policy considerations
that may upgrade Portugal’s position in the global automotive value chain, allowing for more and better
employment and working conditions at home.
The Portuguese automotive sector in the domestic and European context elaborated on the sector’s
simultaneous focus on cost control through wage suppression, low investment into value chain upgrading and
dependence on ICE production, and relatively high import content of exports; it raises concerns that the sector
is trapped in a low value-adding segment of the supply chain. In the European context, the peripheral position
of the Portuguese automotive sector has been sustained by a cumulative comparative wage devaluation
and low investment rates, in contrast with competing CEE countries. The integration of Portugal within the
global automotive production network has been led by FDI, attracted by low costs and skilled labour supply.
Hence, the future of the Portuguese automotive sector is often framed in terms of its ability for retaining and
attracting FDI. Technology and electrification could lead to production and jobs shifting back to core locations
and increase the relative importance of pre- and post-production activities concentrated in core regions. It may
also encourage industrial upgrading in integrated peripheral countries, such as Portugal.
Technological developments sketched out the future shape of the automotive sector, including AI and
autonomous vehicles, automation, connectivity, digitalization, electrification and new service-based business
models. Adoption, usually incremental, shows diverse trajectories across the sector, and depends on costs,
company dynamics and size, and location in the value chain. Many activities in the sector in Portugal rely on
labour-intensive models, with relatively few technological developments. Some companies deploy state-ofthe-art automation technology, and some specific technologies are becoming widespread. Decarbonization
represents the main driver shaping the industry, and many OEMs are announcing ambitious electrification
plans, implying a short adaptation timeline for the ICE-dependent sector in Portugal. AVs are still in their
infancy, but new vehicles are becoming incrementally more connected. The automotive industry is undergoing
structural changes, with predictions that future value added will be captured mostly by digital technology
companies. The impact on employment will depend on the speed of the decarbonization transition but could
lead to locations in the European production network losing out. The most crucial aspect for the retention of
jobs in Portugal is to what extent it will prove an attractive location for decarbonized vehicle manufacturing.
Evolution of business models covered the automotive industry’s development, from traditional value capture
based on the mass production of vehicles to strategic diversification, financialization, servitization and new
alliances, facilitating the introduction of new products and services. Such changes are taking place in the
context of flexible management approaches, including lean production methods, postponement strategies
and outsourcing, often connected to increasing levels of insecurity for workers. Portugal found itself initially
benefiting from such trends, and today faces increasing competition from other peripheral countries.
Suppliers will be under particular pressure to be flexible. Digitalization tends to reinforce these trends. The
business models of automotive firms in Portugal differ from OEM business models, raising concerns as to how
changes by OEMs will affect the sector in Portugal. Some companies have responded with increasing product
diversification in order to decrease their dependency on automotive OEMs. Flexible production regimes rely
on flexible deployment of labour, increasingly relying on temporary and agency workers in order to respond to
demand, leading to a vicious cycle of wage compression and contract precariousness, which hinders the ability
to attract talented and young workers, and weakens industrial relations.
Institutions and public policies shaping outcomes of technological change focused on labour law, collective
bargaining and public policies. An analysis of the main EU and national policy documents impacting the
automotive sector reveals that the main aspect of the current transition – decarbonization – is mainly due
to policy decisions taken at the EU level. In this transition, technology features not as a driver but an enabler.
While employment protection legislation is not perceived as an impediment to flexible labour deployment, this
bolsters labour market segmentation, with young workers bearing the brunt of non-permanent employment
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and lower wages. Collective bargaining has effectively imposed a freeze on sectoral bargaining, and industry
collective agreements establish trade-offs between flexibilization schemes and other benefits; technology
transition and digitalization are broadly absent. Even at the firm level technology transition and digitalization
are broadly absent from social dialogue and bargaining except for their possible impacts on health and
security of workers.
European and national policies (focusing on the “twin green and digital transitions”) will have a significant
impact on the automotive sector, given its significant contributions to CO2 emissions. They focus on
digitalization, batteries, as well as sustainable mobility, while trying to balance asymmetrical effects with just
transition measures. If a transition to sustainable mobility systems is to be successful, new decarbonized – and
overall fewer – vehicles will be produced. Portuguese actors, fully aware of the fact that any transition to EV
production depends on decisions made at OEM headquarters, tend to focus on factors that may incentivize
those headquarters to consider Portugal a viable solution.
Employment, working conditions and training analysed the current state of the automotive sector in
Portugal. Employment has witnessed a steady increase over the last decade. Average educational levels are
rising fast, with the entrance of a new, well-educated young cohort in the labour force. Still, companies struggle
to attract such young workers. Half or more of workers are plant and machine operators and assemblers,
and the occupational composition of the automotive sector is relatively concentrated in lower skill levels, a
reflection of its position within the European production network. Men predominate in all occupations, but the
gender gap is greatest in the highest-skill roles. Such strong occupational imbalances are not only detrimental
for women; they are a lost opportunity in a sector concerned about talent acquisition. European freedom of
movement puts upward pressure on wages, while Portuguese manufacturing sites are feeling cost pressure.
Earnings are higher than in the broader economy yet remain low in comparison to core countries; they have
stagnated or even declined in real terms, and the wage gap to competitors in CEE has shrunk. Women, younger
workers, low-skilled and low-qualified workers stand out at the lower end of the earnings distribution. The
pressure on labour costs has resulted in increasing segmentation, with well-protected core workers on the one
side, and temporary workers who induce flexibility on the other. OSH concerns are a driver for investments
in automation to mitigate physical efforts, but automation has also intensified labour activity, resulting in
ergonomic and mental health problems in workforces. Technology has altered the dynamics regarding worker
training, increasing the need for training for some and decreasing it for other occupations. Skills upgrading
has been a subject of concern for consecutive governments. While CVT participation is much higher in the
automotive industry than in the total economy, the more educated and skilled workers are (and the larger the
company that employs them), the more they tend to participate in CVT. Nevertheless, the high rate of continued
learning across the industry is a positive sign. Without lifelong learning, companies risk being trapped with
low-value added products, ultimately constraining their margin to increase wages.

Scenarios
Scenarios are a powerful tool to develop strategies to navigate the unfolding transformation of the automotive
industry. It is useful to think of potential outcomes along two axes of change: (i) location strategies of OEMs for
the production of decarbonized vehicles, namely EV, and their parts and accessories; and (ii) national strategies
geared toward upgrading the product and service specialization of Portugal in high value-added activities.
We place OEM strategies on the horizontal axis and the configuration of the Portuguese national automotive
industry on the vertical axis. The horizontal axis therefore reflects on one extreme OEM decisions to invest in
reindustrialization and reshoring of manufacturing activities, and on the other extreme OEM decisions to continue
to offshore most of production, including that for electric and other cutting-edge vehicles. Similarly, the upper
end of the vertical axis represents a future in which the Portuguese automotive industry specializes in high valueadded activities, whereas the bottom end represents the status-quo specialization in low value-added activities.
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X Figure 22 Scenarios for the future
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Source Authors.

Scenario A, the upper right quadrant, assumes a future in which OEMs would continue to favour
offshoring – including decarbonized vehicle assembly, batteries and other components plus higher valueadded activities such as digital services and R&D. Such a scenario could be unlocked by digital technologies
which enable greater decentralization (with limited, if any, loss of control) of activities traditionally retained in
or near OEMs. Advantages include previous infrastructure investments and supplier relationships, qualified
workers and relatively low labour costs (including for high-skilled workers), as well as the availability of
affordable green energy and a strategic location for a battery value chain in Portugal, as foreseen in the PRR.
In such a scenario, incumbent national players, including those focused on innovation and high value added
activities, would flourish. The Portuguese automotive sector would remain a large employer, with continued
reliance on medium-skilled workers in manufacturing and a greater share of higher-skilled workers (including
those with technical and higher STEM education) engaged in higher value-added activities in manufacturing
and service provision within the automotive industry. Engagement in the production and assembly of the
most modern cars would require upskilling and reskilling workers to manage the increasing interaction with
vehicles’ expanding internal IT systems. At the same time, more automated manufacturing processes could
reduce the need for specialized skills. Concerning high-skilled workers, this may create increased pressure of
labour shortages, if the wage gap to core countries remains substantial and there are increased incentives for
workers to exercise their right to freedom of movement within the EU.
In scenario B, the lower right quadrant, OEMs would offshore decarbonized vehicle assembly, and higher
valued-added activities (engineering, R&D-and digital services) would remain in core countries; lower valueadded activities (such as assembly, parts and component production) are offshored to peripheral locations,
including Portugal, in this version. Existing industrial infrastructure in Portugal would adapt to the requirements
of EV production, possibly including the extraction of strategically important mineral resources such as lithium,
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without any further value adding transformation. Parts and components manufacturing would remain strong,
with a new or additional specialization towards electrification. Because EV manufacturing requires fewer
components and is less labour intensive (see chapter 3), employment in vehicle assembly might decrease.
However, the net employment impacts are unclear and could be positive if employment in parts and accessories
manufacturing expands, especially if specialization in EV drive train technology emerges. Yet, it could also
be negative, if existing suppliers struggle to transition away from ICE-related products. In this scenario, the
occupational makeup of automotive employment is unlikely to undergo substantial change, with limited if any
change in regard to work arrangements and employment quality. Some reskilling could be required with the
emergence of parts and accessories manufacturing for EVs.
In scenario C, the bottom left quadrant, OEMs would reshore decarbonized vehicle assembly. Here,
Portugal continues to assemble ICE vehicles, decreasing production levels as demand contracts and fleet
emission regulations are tightened. Although parts and component manufacturing is also affected by the
reshoring of production activities, Portuguese firms continue to supply to OEMs in core locations, including
EV manufacturing. In such a scenario, assembly employment is expected to decline, while the impact on
employment in parts and accessories is ambiguous.
Finally, in scenario D, the upper left quadrant, OEMs increasingly concentrate assembly and battery production
in core regions, spurred by national reindustrialization policies and a new industrial setting that favours
reshoring (including a decrease in labour intensiveness of EV relative to ICE and a higher relative weight of
logistics and transport fees in total cost). This movement of assembly activities would be accompanied by a
reorganization of parts and accessories production, with some reshoring. In such a scenario, the Portuguese
automotive industry could increase the focus on niche higher value-added activities, such as digital services,
parts and accessories and assembly of buses and lorries. This path could be associated with some job loss
in assembly and production activities, and an increase in high-skilled service jobs. Overall, the share of the
Portuguese automotive industry in employment would decline and shift toward higher skilled and higher
wage positions.
Weighing the evidence in hand, the reshoring of production by OEMs seems a strong prospect, since EV
assembly has so far been mostly located in Western European and CEE countries (in chapter 3), and southern
European countries have weaker links to the newly established European EV supply chain. This trend may be
driven not only by the reduction of labour inputs in EV assembly (undercutting the comparative advantages
of cheaper labour) but also by core country policies geared towards countering deindustrialization and
unemployment resulting from the green transition, and by natural advantages enabling lower logistics costs.
Marked by dependence on ICE technologies and a large share of foreign-owned firms specialized in vehicles
assembly, along with multinational suppliers of parts and components, the Portuguese automotive industry
faces a risk of remaining locked in a declining carbonized trajectory, implying exclusion from the transition
to automotive decarbonization. There’s also a decent chance that Portugal may benefit from its potential to
produce electricity from renewable sources (e.g. solar, wind); to a lesser extent it might also benefit from relative
proximity to raw material extraction locations for battery production (e.g. large extraction in South America
and Africa, but also lithium reserves within Portugal), supporting plans to continue to offshore production to
Portugal in an EV world.
Here, the second dimension, high value-added versus low value-added activities, plays a role. For instance,
niche producers in decarbonization like CaetanoBus and Mitsubishi Fuso are producing electrical and hydrogenpowered trucks and buses on a small scale. These existing initiatives, together with the prospect of new green
vehicles assembled at other OEM affiliates in Portugal, point towards a potential way forward, building on
high value-added activities. Another promising development concerns the recent emergence of technological
poles in the automotive sector by: (i) R&D OEM offshoring; (ii) R&D partnerships between foreign firms and
Portuguese R&D centres; (iii) Portuguese technological firms providing engineering services to OEMs and (iv)
increasing in-house R&D of parts and components firms. There are also segments of component production
that are unlikely to be negatively impacted by the EV transition (e.g. chassis), and others that may adapt to EV
component production and continue to supply to assemblers located in core and close peripheral countries.
High value-added activities generally require higher-skilled workers. Increasing skill levels in the automotive
sector workforce in Portugal may be a consequence of younger, better educated workers joining (see chapter
6), and the high rate of continued learning across the industry is another encouraging sign.

Policy challenges and ways forward

Policy considerations
In the coming years, the automotive industry will face challenges posed by the transition from ICE to electric
engines. The impact this transition will have on employment and economic output is primarily contingent on
the capacity of OEMs in Portugal to assemble electric cars, but also on skills supply, in order to attract FDI,
foster productivity and increase salaries. Such an outcome hinges on productivity enhancement, relevant skills
transformations and the retention of substantive and decent employment within the sector. While the report
outlines the interconnectedness of the automotive sector within the European production system, it is beyond
the scope of this report to address policy challenges at the European level, even though we acknowledge the
importance of coordinating policies within the EU.
Walking the line between retaining low labour cost and providing the skilled workforce needed in a technological
transition may prove difficult for the Portuguese automotive sector. The ultimate goal of all stakeholders
should be to avoid the worst scenario (C – Locked in a declining low value-added carbonized trajectory) and
ensure policies are supportive of achieving the best scenario (A – Upgrading along a decarbonized trajectory).
Capitalizing on the challenges and opportunities outlined here requires proactive and urgent concerted action
on various fronts. A crucial element will be to assure policy coherence, towards which active social dialogue
needs to take a central role. Broadly speaking, all the policy considerations should focus on fostering economic
and employment-intensive growth, supporting enterprises in dealing with the transitions, protecting and
empowering workers, and generating compromises through active social dialogue.

Policies for economic and employment-intensive growth
In recent years, the automotive industry has encountered difficulties in attracting and retaining skilled
workers, as a result of comparative wage devaluation and increasingly flexible work arrangements. In addition,
traditional instruments for the attraction and retention of foreign investments seem to have lost much of their
appeal. These developments suggest that the Portuguese automotive industry would benefit from policies
focused on industrial upgrading, including industrial policy, incentives for R&D and innovation centres (e.g.
firm cluster research centres), in cooperation with technology and EV-related companies. Strategic industrial
policy is increasingly relevant (e.g. regarding battery production). Such initiatives would serve to decrease
the import content of exports, which is currently limiting the external account prowess of the sector. To be
sure, any industrial policy needs to have sustainability at its core, ensuring a just transition (ILO 2015). Best
practice examples in terms of industrial upgrading include the use of targets in industrialization and innovation
strategies, which often require increasing investment in R&D as well as industrial clustering.75 A recent ILO
report highlights a couple of key factors for successful industrial policy. They need to be coherent with the
overall policy framework of the country, be flexible enough to adjust to changing circumstances, and industry
stakeholders need to play a central role in the design and monitoring of industrial policies to assure buy-in
(ILO 2020). The first chapter of the report emphasizes the centrality of social dialogue in identifying promising
growth sectors and outlines three methods to guide the selection of promising products and corresponding
sectors to promote export expansion and structural transformation, in an attempt to provide an antidote to
the historically negative reputation of industrial policies that hinged on a top-down, state-centric approach.
An example of highly successful industrial policy can be found in the autonomous community of the
Basque Country in the north of Spain, one of the most industrialized regions of the EU (ILO 2020). The most
successful element of their policy was probably the support of industry-specific clusters, which encouraged
R&D collaboration between firms to drive innovation. Twenty such clusters, including in the automotive and
electronics industries, currently operate there and are closely integrated with universities and research centres,
while also maintaining their own research facilities. The accompanying government strategy explicitly focused
on elements of the Decent Work Agenda, namely formalization of work, the stabilization of labour relations,
employment-intensive growth and the promotion of social dialogue. Since 2016, the focus on including SMEs has
become central. The strategy of the Basque Country, due to over 30 years of experience and fine-tuning of their
industrial policy, provides many crucial lessons learnt that highlight the importance of adaptability, the wide
inclusion of stakeholders, policy coherence and specific support measures for R&D and the inclusion of SMEs.

75 See online : https://www.ilo.org/asia/publications/WCMS_717736/lang--en/index.htm and https://www.ilo.org/wcmsp5/groups/
public/---asia/---ro-bangkok/---sro-bangkok/documents/publication/wcms_717806.pdf.
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To hedge against the risks inherent in the twin transitions of digitalization and decarbonization linkages with
OEMs should be encouraged, particularly during development and design stages. Such linkages, especially
for SMEs among suppliers, can be supported through coordinated government effort, such as the initiative
“Clube dos Fornecedores”,76 that is already mobilizing a network of suppliers of three large companies of
the automotive sector in Portugal, and by creating economies of scale through stronger domestic linkages
(e.g. through clusters). Industrial strategies should generally promote the role of research and technology
development and adoption, while easing elements of doing business in Portugal, for instance by addressing
energy costs, licensing procedures, access to finance and funding, and so forth. Industrial policies should
also take on reducing logistics costs, expected to increase as a result of taxes imposed on the carbonized
transport sector. For a country such as Portugal, distant from core automotive markets, countering logistics
costs will mean favouring rail links and other decarbonized means of transport. Improving linkages with the
more extensive rail system of Spain would be a crucial step and needs to be coordinated with Spanish partners.
A crucial aspect to an upgrade of industry is financing of R&D. Portugal has attracted yet relies on much EU
funding. Broadening the funding base necessitates strengthening incentives for private sector R&D funding,
for example through blended finance modalities and fiscal incentives specifically targeting investments in
innovation and the development of proprietary technologies and products to more advanced pre-market
phases. Other countries are already engaging in large support programmes for the automotive sector,
e.g. Germany launched a one-billion-Euro fund to support the production of cleaner cars and to foster
regional cooperation, digitalization and electrification, while supporting jobs and maintaining value added
(Spiegel 2021c).
A traditional sector of the Portuguese economy that was able to upgrade, was the footwear industry. Supported
by regional clusters and strong collaboration and networking, this sector strengthened competitive factors,
obtained efficiency gains from ICT systems, increased product differentiation and improved the external image
of national production (ILO 2020). Brand development, supported by public funds, was key to the success of this
structural transformation and may be a useful lesson to improve the external perceptions of the Portuguese
automotive sector.
At the same time, industrial (and other public) policies should monitor and address global and/or longer-term
trends. For example, policy design should consider the impact of potential fundamental shifts at the global level,
such as the EU-China investment agreement (on FDI dynamics in the global automotive sector as well as EV
value chains) (Daxue Consulting 2021), as well as the disruptive, albeit not immediate, potential of fully remote
“smart factories”, among others. Industrial policies should also be mindful of the competitive advantages of
other countries (such as Morocco, which has been successful at shaping innovative industrial policy for its own
automotive sector by increasing collaboration between public and private stakeholders and by promoting
OEM technology transfer through monitoring and international collaborations) (Hahn and Auktor 2017). The
COVID-19 pandemic has increased the urgency of policy discussions around working arrangements, including
telework by both white-collar and blue-collar workers.

Supporting business in navigating the twin transitions
Portugal must achieve a technological and value chain upgrade in automotive industrial production in response
to new industry needs if it wants to retain a competitive place in the European production network. Policies
play an important role here. Product diversification, especially in companies dependent on OEMs, could also
play a bigger role, to decrease dependency on OEMs and the automotive sector overall, wherever possible.
Policies should therefore not have an exclusive, sectoral focus but concentrate on common opportunities and
challenges across the economy.
Particularly relevant for suppliers, the closest product spaces are found in the manufacture of machinery and
equipment (NACE 28), according to the Atlas of Economic Complexity (Hausmann et al. 2014). A product-space
driven strategy should focus on higher complexity products, which allow industries to move up the value chain
and support higher wages.

76 See online : https://www.iapmei.pt/PRODUTOS-E-SERVICOS/Incentivos-Financiamento/Sistemas-de-Incentivos/IncentivosPortugal-2020/Clube-de-Fornecedores.aspx
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National and regional inter-firm relations within the automotive sector should be incentivized to reduce the
imported content of production. In this regard, stronger strategic coordination with the automotive sector in
Spain seems promising. As box 3 in chapter 2 shows, OEMs are already treating the Iberian peninsula as an
integrated production system, but this level of coordination is not properly developed at government level.
More coordination among bordering regions and national governments would help SMEs to also gain from
cross-border synergies, would improve economies of scale and might aid the two countries to speak with a
more unified voice on the sector at the EU level.
Other possible measures include (re-)calibrating incentive regimes to focus investments on post-carbon
technologies (with a special focus of SMEs with lower investment capacity), as well as mobilizing public
procurement towards sustainable mobility solutions, namely urban public mobility solutions based on electric
and hydrogen-powered buses. Best practice examples include supporting SMEs to develop the projects and
tools to help them transition to the online space, and to access finance, for example through the ILO’s In
Business programme.77 Support for SMEs should be consolidated in industrial strategies as well, including their
access to technology, skills development and R&D capacity.
Portugal urgently needs to address issues (including wage suppression and low investment) that have
hindered the automotive industry’s capacity to attract and retain high-skilled workers, critical to upgrade
the country’s position in the European automotive supply chain. Fostering productivity growth through
technological progress could allow Portugal to remain price competitive, while fostering better wages and
working conditions. In this regard, it will also be critical to address concerns over labour market segmentation
along contractual lines, which has negative consequences for workers and industrial relations compounded by
negative implications for productivity, due to staff turnover, stagnant skills upgrades and poor staff motivation
(Marsden 1999; Summers and Hyman 2005).
Competitiveness requires that employers retain a level of flexibility demanded by the global structure of the
sector. To this end, measures to support internal flexibility of firms (e.g. through the adjustment of working
hours) should be supported over and beyond measures of external flexibility (e.g. weaker employment
protection legislation and the extensive use of FTCs). In this context, it is important to avoid increased internal
flexibility leading to further wage suppression through overtime pay reduction. Research in Germany shows a
positive impact of internal flexibility on productivity and investment, but only when compensation periods for
time credits and debits are short (Bellmann and Hübler 2015). It is therefore crucial to establish strict limits on
compensation periods that should encourage time compensation in a few months from accrual, or maximum
within a year. Under these circumstances, productivity gains can make up for the expected decline in wages due
to the loss of overtime pay, with the caveat that this trend is more pronounced among firms with high-skilled
workers short (Bellmann and Hübler 2015). A state of the art legal framework covering this and other aspects
of time banking accounts was adopted in Finland in 2019.78 Meanwhile, legislative changes in Hungary that allow
compensation periods of up to three years and enable employers to request 400 hours of overtime work per
year are detrimental to worker’s wellbeing, and may ultimately harm productivity.79
While we might suggest further curbing the use of FTCs to strengthen protection of workers, employers’ need
for flexibility could be alleviated by expanding short-time work schemes established during the COVID-19
pandemic. The automotive sector is successfully using this mechanism to balance the costs of production
stops due to persistent microchip shortages. Long-term use of such a scheme would require greater regulation
regarding its duration and scope (including a regressive cost-sharing mechanism between employer and public
sector, or a reimbursement mechanism dependent on firm turnover over a fixed period of time, for instance).
Considering the large number of SMEs in the sector, specific capacity building measures and support structures
should be considered to help SMEs become better able to navigate an uncertain future. This could include labs
on value chain upgrading, incentive programmes to include SMEs into clusters and R&D projects, training on
resilience and business continuity planning, as well as specific R&D funding mechanisms for SMEs.

77 See online: https://learninghub.ilo.org/program/In_Business.
78 For an overview, see online: New Working Time Act in a nutshell - Ministry of Economic Affairs and Employment (tem.fi)
A translation into English of the full law is available online: en20190872.pdf (finlex.fi)
79 These changes are described in Working time in 2017–2018 (europa.eu)
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Protecting workers – a two-pronged approach
In the context of the EU’s twin green and digital transitions, embracing just transition mechanisms (at EU and
national level) will be key to counteract the transitions’ asymmetrical impacts. This just transition could rely on
a two-pronged approach: facilitation of the transition of workers and support to those most severely affected
through social protection.
Contractual labour market segmentation is prevalent across the sector and the economy as a whole. Within
the automotive sector, it reinforces structural inequalities in wages, working conditions, employment
precariousness and access to learning in a sector that struggles to attract both high and low-skilled workers.
It is also a drag on productivity. Stronger financial incentives should facilitate the transition from fixed-term
(FTC) to permanent contracts.80 Such incentives could include higher social contributions on fixed-term
contracts, temporary lower contributions on converted contracts or extra levies to support an education fund
dependent on the extent of FTC use. Care should be exercised in the use of tax breaks or social protection
contribution reductions for contract conversions, as this may subsidize the conversion of those workers who
would have been likely to receive a permanent contract even in the absence of such measures. At the same
time, enforcement of existing regulation needs to be strengthened by enabling more inspections and training
labour inspectors to better detect the false use of temporary contracts.81
Another crucial element to adequately protect workers is the availability of timely and reliable data. Throughout
this research it became clear that there are a number of crucial data gaps that ought to be plugged. These
include data on occupational diseases by sector and a mechanism to attribute agency workers to the
sector where they actually work. The latter in particular would be crucial to better understand the extent of
agency work in the sector and analyse issues raised by workers’ representatives related to compliance with
the restrictions introduced in recent years to limit the renewals of contracts and total length of temporary
agency work.
Beyond attracting highly-skilled workers to the sector, companies and policymakers must ensure that lifelong
learning, reskilling and upskilling remain high on the agenda, and offer realistic options for workers in
occupations likely to be automated or transformed. This would also contribute to addressing concerns over
labour market segmentation, by preparing workers for career transitions through better skills development
and skills matching, ultimately fostering more resilience among workers on FTCs. To achieve better transitions
across workers’ careers, it is crucial to address a multitude of aspects within the skills ecosystem.
The combination of temporary unemployment and training measures (both reskilling and upskilling)
financed through IEFP has shown its promise during the COVID-19 pandemic. Yet, to sustainably absorb the
risks associated with workers’ transitions in the long-term, all stakeholders, including employers and public
institutions, must devise ways to effectively share the financial burden, and employers need to take on an
increased practical role through work-based learning components. Greater flexibility in the design of, and access
to, (modular) educational offerings would facilitate reskilling and upskilling. In the current system, workers
struggle to access higher education, hindering workers’ mobility out of low-skill, low-income trajectories.
To enable workers to shape their own destiny and to improve their bargaining power, individual education
credits could be considered. These would allow workers to regularly benefit from trainings. They could also be
a tool to overcome the discrepancy in training between fixed-term and permanent workers, by tying training
entitlement to the individual rather than their contract status. If tied to employment (rather than citizenship or
residence), they could be financed in a similar fashion to social protection mechanisms but could nevertheless
afford similar opportunities regardless of contract status. Regarding skills development, Singapore is often
held up as a best practice in terms of its universal training vouchers that individuals (albeit based on nationality)
are eligible to use as part of the SkillsFuture Initiative.82

80 It is acknowledged, that certain financial incentives already exist, but the continued high use of FTC indicates that these may not
be sufficient. For more information, see: https://iefponline.iefp.pt/IEFP/medConversaoContratosAtivarPT.do?action=overview.
81 In this regard, some proposals have been put forward by the Government in July 2021, within the broader Agenda of Decent
Work, and are currently under discussion with the social partners.
82 See online: https://www.ilo.org/wcmsp5/groups/public/---asia/---ro-bangkok/---sro-bangkok/documents/publication/
wcms_717806.pdf.

Policy challenges and ways forward

Training systems should also be built around improved skills forecasting, to better predict jobs at risk, and
to identify opportunities for individuals to change occupations. The German “Kompetenz-Kompass” is a
useful example, showcasing new methodological approaches to skills forecasting. In the pilot study, the IAB
research institute analysed the skills demanded in job advertisements, to track the status and development of
technical and interdisciplinary skills demanded, and to ultimately better inform labour market actors (including
educational institutions, governments, employers and workers) (Stops 2021).
The automotive sector needs a reliable pipeline of high-skilled engineers, technicians, data scientists and
others with critical thinking and innovation skills. An interesting case study on skills and knowledge sharing in
the automotive industry is the Italian “Motorvehicle University of Emilia-Romagna” (MUNER), where various
Italian companies, including Automobili Lamborghini, Ducati, Ferrari and Maserati, and universities are
sharing knowledge and creating a variety of “automotive engineering careers for the future” (MUNER 2021).83
Meanwhile, various German firms, including Volkswagen and Bosch, offer the example of a dual programme at
university level. Such programmes usually last a bit longer than regular university programmes (3.5–4.5 years)
due to the practical component of learning within the firm, but they offer the advantage of skill specificity. Dual
students are usually paid at a rate comparable to VET apprentices and receive a dual degree, i.e. a university
degree accompanied by a recognized certificate from the chamber of commerce or trade responsible for a firm
(see Krone and Mill 2014; see also Deuer and Wild 2017). Strengthening the link between higher education and
the sector particularly serves the skills upgrading required for climbing the value ladder.
The sector must urgently address the gender imbalance in its employment composition, to ensure women
have equal career prospects in all occupations, including the most highly-skilled ones, and to close gaps in
skills demand. Exploring the vast untapped potential of the female labour force is one of the most promising
ways to alleviate skills shortages in the automotive sector (and beyond). Measures in support of attracting
and retaining women workers can include soft measures, such as increased interaction of the sector with
girls in secondary schools and young women in universities, targeted traineeship programmes and improved
access to childcare, including through provision within firms. More flexible working hours, including shifts
that are accommodating to care needs within families, would also help, but this cannot be accompanied by
increased precariousness of part-time contracts. Harder measures, which should only be resorted to if soft
measures face blockage within the sector or prove ineffectual, could include gender quotas mandated by law
across sub-sectors or occupations. Best practice examples include Japan’s Integrated Innovation Strategy,
which promotes the hiring of women and training of female researchers to increase diversity in academia and
research institutes.84 Another example is the Women in STEM Programme, in which global multinational firms
work to advance the soft skills of women workers based on a variety of activity-based learning modules.85
Occupational safety and health is another area for policy action. New technologies can be used to alleviate
OSH concerns, after identification of critical issues via consultations between workers and employers to
better understand the complexity of technological impacts on workers’ health. Overall, the report shows that
automation has helped alleviate ergonomic stressors, but there are also concerns about increased monotony
and repetitiveness, a higher work pace and a loss of dignity for those feeling that they are helping machines,
rather than the other way around (see Garmer et al. 1995; Lottridge 2004). A guiding principle should be a
human-centred approach to technology, that considers physical, but increasingly also psychological effects
of new technologies. The broader establishment of workers’ councils and worker representation on company
boards would be a step in the right direction.
Moreover, as the industry transforms, social protection will be key in supporting transitions. More flexible
solutions addressing the realities of specific groups of workers should be considered. For instance, reskilling
opportunities may ultimately come too late for some workers in later stages of their professional life. In
such context, rather than early retirement, other possibilities, such as a combination of part-time work and
social protection benefits, should be considered. However, in designing flexible solutions, it is of the utmost
importance to ensure workers’ protection, e.g. if part-time work was encouraged, it would be crucial to assure
equal protection to full-time workers.

83 See online: https://motorvehicleuniversity.com/ (accessed 20 August 2021).
84 See online: https://www.ilo.org/wcmsp5/groups/public/---asia/---ro-bangkok/---sro-bangkok/documents/publication/
wcms_717736.pdf.
85 See online: https://learninghub.ilo.org/program/In_Business.
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Effects of the twin transitions will be felt differently. Some firms and workers will benefit, while others are
likely to be left behind. Dependent on how the potential scenarios outlined above play out, the government,
together with social partners, may consider a “Green Just Transition Action Plan” for the sector, to absorb the
shocks for those most likely to be negatively affected by the twin transitions. In light of this, an “encompassing
democratization [will become] a condition for transformative progress” (Urban 2018, 346). Democratization in
this context entails at least two elements – an increased role for social dialogue from the factory floor to the
sectoral level, and mechanisms for engagement with communities most affected by transitions. Attempts at
the latter were made with the “Coal Commission” in Germany, which developed a transformation strategy for
communities heavily reliant on coal extraction. While predominantly an expert panel, the Commission used
multiple opportunities to engage with a broad spectrum of local community stakeholders and recommended
the institutionalization of community engagement, highlighting the process nature of transitions.86 Examples of
fundamental shifts away from certain industrial sub-sectors across Europe show how important participation
is in avoiding entrenchment and drawn-out conflicts between workers, firms and public institutions.

Fostering social dialogue to navigate uncertainty together
The absence of technology transition and digitalization in collective agreements in the Portuguese automotive
sector is striking, given that these perspectives will play a decisive role in shaping the future labour market in
the automotive industry. The sector continues to largely rely on the renewal of old agreements, rather than
negotiating ones that reflect the realities of today.
Collective bargaining at sector level should be promoted, averting inter-firm competition based on wage
suppression and reducing uncertainties currently hindering investment in training and skills upgrading and
long-term production planning. These agreements should set broader principles, such as measures in case of
job displacement due to technology, training strategies for the whole sectoral workforce, mechanisms for the
regularization of employment and the conversion of FTCs. Collective agreements should be actively extended
to as many workers in the sector as possible, to tackle labour market segmentation.
More broadly, it is important to increase collective bargaining coverage across the sector and the economy
as a whole. Widespread coverage does not only assure decent working conditions and shared responsibilities
within the sector but also increases the attraction of trade union membership, and thereby helps to protect
more vulnerable workers.
More generally, it is key that social dialogue be used as a means to inform and negotiate policy decisions during
this crucial transition period for the Portuguese automotive sector. Technological change needs to be managed
and embedded into social dialogue at all levels. This means that it must be fostered from the strategy discussions
in headquarters, through implementation discussions in production facilities, all the way down to the shop floor.
This implies that sectoral agreements should be complemented by dialogue at the firm level, where adequate
worker representation needs to be assured. Conversations with all workers are relevant, not just to capitalize on
process improvements (i.e. to see what works and what does not) but also to create buy-in among employees
into the change process. An interesting example is the German STEPS research project on the socio-technical
design and implementation of cyber-physical production systems in non-R&D-intensive companies. The aim
of the project, funded by the German Ministry of Education, is to develop a modular introduction system for
Industry 4.0 applications that takes into account the various (technological and human) success factors and
obstacles for the introduction of such applications (RIF Institut für Forschung und Transfer 2021).
Social dialogue should be engaged in order to devise a “Green Just Transition Action Plan” for the automotive
sector, in tripartite fashion, engaging government agencies, employer organizations and workers’ organizations.
The action plan could integrate industrial policies with social and training policies, facilitating a shift towards
an industrial specialization in higher value activities (e.g. digital services, vehicle and parts and accessories
production for EVs), including measures to protect workers and facilitate their reallocation, as well as lifelong
learning, reskilling and upskilling. The action plan should be based on the ILO’s human-centred approach, as
elaborated in the Centenary Declaration for the Future of Work, which puts workers’ rights and the needs,
aspirations, and rights of all people at the heart of economic, social, and environmental policies (ILO 2019).

86 For details on the Commission itself, see https://www.bmwi.de/Redaktion/DE/FAQ/Kohlekommission/faq-kohlekommission.
html. For an overview on the process and the final recommendations, see https://www.bmwi.de/Redaktion/DE/Publikationen/
Wirtschaft/abschlussbericht-kommission-wachstum-strukturwandel-und-beschaeftigung.pdf?__blob=publicationFile&v=4
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Firm sampling and questionnaires
The study relies on both exploratory interviews with key experts and, in what concerns the analysis of the
perceptions of key actors and their strategies, on semi-structured interviews with top managers, line managers
and workers’ representatives at firm level, as well as trade unions and employer associations at sector level.
In addition to 10 exploratory expert interviews, 32 semi-structured interviews were thus conducted with
employer associations, trade unions and managers, and workers’ representatives at 12 firms. For the purpose
of firm sampling, all subcategories of NACE 29 have been included (291–293), alongside other firms whose main
activity falls outside NACE 29 but which nonetheless are relevant (as identified through the exploratory expert
interviews) within the Portuguese automotive industry. While focusing mainly on NACE 29 for the purpose
of quantitative analysis, for qualitative analysis the study includes firms from other categories. Considering
the need to capture the diversity of the production chain and different types of product specialization, size,
backward and forward linkages, ownership structure, and technological profiles, a maximum variation
approach was used. This approach led to the inclusion of four large original equipment manufacturers (vehicle
manufacturers in NACE 291), seven supplier firms with diverse productive profiles (related with NACE 293),
and one manufacturer of bodies and trailers (NACE 292). Information on the firms was collected from diverse
privileged informants, web pages of industrial associations, and firm web pages.
Scripts for the semi-structured interviews were designed by the research team in a modular fashion, involving
questions addressed to all interviewees, with minor adaptations for each group, and questions specific to
each group of interviewees. Designed for a 60 to 90-minute duration, the questionnaire involved 10 to 12
questions, covering three main topics: (i) ongoing and expected transformations in the automotive sector
(globally, within the European production network and within the respective firm); (ii) technological changes,
drivers and obstacles; and (iii) impact of technologies on work and employment. The table below presents the
questions and their distribution among groups of interviewees.
The research was committed in compliance with ethical standards and research best practices. Moreover,
technical procedures were adopted ensuring access was restricted to the team, and data protection rights,
in what concerns data retention, rectification or erasure, were preserved. The interviews were recorded with
the due consent of the interviewees, while the data gathered, after anonymization, transcription and data
treatment through qualitative analysis techniques, was used in aggregated term, granting anonymity.
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Questionnaire scripts
Questions

Ongoing and expected
transformations
(global and firm level)

Technological changes,
drivers and obstacles

Impact of technologies on
work and employment

Addressed to

What are the main changes taking place
in the Portuguese and European
automotive sector?

Top managers; line managers; workers'
representatives at firm level; employer
associations and trade unions.

What are the main challenges and
opportunities for your firm in this
context?

Top managers; line managers; and
workers' representatives at firm level.

Which changes in the business model
and organizational structure has/have
your firm/firms in the sector been
implementing to address those
challenges and opportunities?

Top managers; line managers; workers'
representatives at firm level; employer
associations and trade unions.

What technological changes have taken
place in your firm/sector in the past 5–10
years? Which changes do you anticipate
in the future (5–10 years)?

Top managers; line managers; employer
associations and trade unions.

Still on the topic of technological
changes, what are the main drivers for
their adoption?

Top managers; line managers; workers'
representatives at firm level and trade
unions.

How would you describe the main
obstacles to technological modernization
within your firm/sector?

Top managers; line managers; workers'
representatives at firm level and
employer associations.

In your view, what is the role of public
institutions, policies, and programmes in
the innovation process within the
automotive sector? And what ought that
role be?

Top managers; employer associations
and trade unions.

How do you assess the importance of
partnerships in the technological
modernization process within your firm/
sector?

Top managers; line managers and
employer associations.

What have been the effects of technology
adoption on the level of employment and
the human resources policy in your firm/
sector? What effects do you anticipate in
the next 5–10 years?

Top managers; line managers; workers'
representatives at firm level; employer
associations and trade unions

What have been the effects of
technologies on working conditions?
What effects do you anticipate in the next
5–10 years?

Top managers; line managers; workers'
representatives at firm level; employer
associations and trade unions

How have new technologies been
changing the management of the work
process and work activities?

Top managers; line managers; workers'
representatives at firm level and trade
unions

Is there any dialogue with workers and
workers’ representatives on how
technologies ought to be implemented in
your firm/sector? On which topics?

Top managers; line managers; workers'
representatives at firm level; employer
associations and trade unions.

To what extent does the adoption of new
technologies hinder or foster the
organization and the collective action of
workers?

Workers' representatives at firm level and
trade unions

In your view, how is the impact of
technologies on work and employment
regulated in the automotive industry?
How should they be regulated?

Workers' representatives at firm level;
employer associations and trade unions

Methodological annex

List of exploratory expert interviews
Institution

Date

1

AFIA

Automotive Sector Entrepreneurial Association

05/03/2021

2

Introsys

Digital services provider

05/03/2021

3

IST

Academia

10/03/2021

4

CICS

Academia

11/03/2021

5

WZB (Berlin Social Science
Center)

Academia

12/03/2021

6

AICEP

Government business entity

22/04/2021

7

CCDR Norte

Government regional development entity

26/05/2021

8

ATEC

Training academia

28/05/2021

9

Ministry of Economy and
Digital Transistion

Government

17/06/2021

10

Logistics, Auto Europa

OEM

04/06/2021
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List of semi-structured interviews
Institutional ID

Interviewee

Interview Date

1

EA1

Employer Association Representative(s)

19/04/2021

2

EA2

Employer Association Representative(s)

29/04/2021

3

EA3

Employer Association Representative(s)

11/06/2021

4

TU1

Trade Union Representative(s)

20/04/2021

5

TU2

Trade Union Representative(s)

04/05/2021

6

OEM1

OEM Top Manager

21/05/2021

7

OEM1

OEM Line Manager

21/05/2021

8

OEM1

Workers' Representative at OEM

25/05/2021

9

OEM1

Workers' Representative at OEM

14/07/2021

10

OEM2

OEM Top Manager

27/05/2021

11

OEM2

OEM Line Manager

28/06/2021

12

OEM3

OEM Top Manager

08/06/2021

13

OEM3

OEM Line Manager

08/06/2021

14

OEM3

OEM Top Manager

08/06/2021

15

OEM3

Workers' Representative(s) at OEM

27/05/2021

16

OEM3

Workers' Representative(s) at OEM

08/06/2021

17

OEM4

OEM Top Manager

06/07/2021

18

OEM4

OEM Line Manager

06/07/2021

19

OEM4

Workers' Representative at OEM

09/06/2021

20

BT

Bodies and Trailers Company Top Manager(s)

30/04/2021

21

AS1

Automotive Supplier Top Manager(s)

22/04/2021

22

AS1

Automotive Supplier Line Manager

14/05/2021

23

AS2

Workers' Representative(s) at Automotive Supplier

05/05/2021

24

AS2

Automotive Supplier Top Manager(s)

05/05/2021

25

AS3

Automotive Supplier Top Manager(s)

03/05/2021

26

AS3

Automotive Supplier Line Manager

17/05/2021

27

AS3

Workers' Representative(s) at Automotive Supplier

04/05/2021

28

AS4

Workers' Representative(s) at Automotive Supplier

24/05/2021

29

AS5

Workers' Representative(s) at Automotive Supplier

04/06/2021

30

AS5

Workers' Representative(s) at Automotive Supplier

29/06/2021

31

AS6

Workers' Representative(s) at Automotive Supplier

09/06/2021

32

AS7

Workers' Representative(s) at Automotive Supplier

01/06/2021
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X Figure A1 Automotive subsectors employment and employment shares, Portugal, 2004–2019
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X Figure A2 Automotive subsectors GVA and GVA shares, Portugal, 2004–2019
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X Table A1 Nominal and real apparent labour productivity and average annual variations, Portugal, 2010, 2013,

2019

2010

Nominal

Real

2013

2019

Average
annual
variation
2010–
2013

Average
annual
variation
2013–
2019

Average
annual
variation
2010–
2019

Business sector

22,761

21,646

24,711

-1.25%

1.91%

0.83%

Manufacturing

26,163

26,249

30,206

0.08%

2.03%

1.45%

Automotive sector

34,669

34,052

38,855

-0.45%

1.90%

1.15%

Motor vehicles

59,268

53,778

57,918

-2.40%

1.07%

-0.23%

Bodies and
trailers

18,625

20,921

21,924

2.95%

0.67%

1.64%

Electrical and
electronic
equipment

36,741

36,372

34,895

-0.25%

-0.59%

-0.51%

Other parts and
accessories

29,727

29,669

35,569

-0.05%

2.62%

1.81%

Business sector

24,162

22,621

23,501

-1.63%

0.55%

-0.28%

Manufacturing

27,774

27,431

28,727

-0.31%

0.66%

0.34%

Automotive sector

36,804

35,585

36,952

-0.84%

0.54%

0.04%

Motor vehicles

62,916

56,199

55,081

-2.78%

-0.29%

-1.32%

Bodies and
trailers

19,771

21,863

20,850

2.55%

-0.68%

0.53%

Electrical and
electronic
equipment

39,002

38,010

33,186

-0.64%

-1.92%

-1.60%

Other parts and
accessories

31,557

3,1005

33,826

-0.44%

1.25%

0.70%

Source INE, Integrated business accounts system, authors’ own calculations.
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X Table A2 Nominal and real wages and average annual variations, Portugal, 2010, 2013, 2019

2010

Nominal

Real

2013

2019

Average
annual
variation
2010–
2013

Average
annual
variation
2013–
2019

Average
annual
variation
2010–
2019

Business sector

13,054

13,092

14,702

0.07%

1.67%

1.20%

Manufacturing

12,870

13,098

15,105

0.44%

2.06%

1.61%

Automotive sector

16,115

16,157

18,006

0.07%

1.56%

1.12%

Motor vehicles

20,754

20,119

23,927

-0.77%

2.51%

1.43%

Bodies and
trailers

12,552

13,096

14,419

1.07%

1.38%

1.40%

Electrical and
electronic
equipment

17,145

18,441

16,606

1.84%

-1.49%

-0.32%

Other parts and
accessories

15,100

15,010

16,830

-0.15%

1.65%

1.09%

Business sector

14,069

13,197

14,313

-1.59%

1.17%

0.17%

Manufacturing

13,871

13,203

14,704

-1.23%

1.55%

0.58%

Automotive sector

17,369

16,286

17,529

-1.60%

1.06%

0.09%

Motor vehicles

22,368

20,280

23,293

-2.42%

2.00%

0.41%

Bodies and
trailers

13,528

13,201

14,037

-0.61%

0.88%

0.37%

Electrical and
electronic
equipment

18,479

18,588

16,166

0.15%

-1.97%

-1.33%

Other parts and
accessories

16,275

15,131

16,384

-1.81%

1.14%

0.07%

Source INE, Integrated business accounts system, authors’ own calculations.
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X Table A3 Investment rate (investment/value added at factors cost) – per cent

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

40.4

22.5

15.8

22.5

31.9

29.9

26.0

25.6

22.4

21.5

27.5

:

29.2

18.2

20.9

24.8

20.2

17.3

17.3

17.3

15.8

17.2

Germany
(until 1990 former
territory of the FRG)

20.9

21.4

15.7

16.3

17.8

17.7

15.3

15.1

14.6

15.0

15.7

Hungary

22.9

28.8

29.2

45.4

73.4

45.9

36.5

30.5

28.4

36.6

38.4

Italy

29.5

22.1

13.5

10.3

14.9

33.0

24.5

28.9

26.4

17.7

16.8

Poland

23.7

23.8

19.4

23.7

22.5

20.9

29.3

31.5

34.3

27.9

29.3

Portugal

27.7

25.1

32.3

20.4

17.5

14.7

18.5

20.2

35.9

42.9

29.6

Romania

51.5

48.2

43.9

73.4

102.5

36.8

32.5

35.4

39.4

46.2

38.1

Slovakia

49.9

38.4

34.4

46.7

41.6

35.7

23.4

34.2

39.4

51.4

41.5

Slovenia

21.7

22.9

18.9

17.4

33.3

44.9

35.5

15.5

21.3

30.2

39.3

Spain

21.0

25.2

15.5

15.8

26.6

30.9

23.9

26.5

23.8

24.5

26.1

Czechia

France

Source Eurostat, Structural Business Statistics.

Statistical annex

X Figure A3 Automotive subsectors Gross Fixed Capital Formation, Portugal, 2010–2019
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Source INE, Integrated business accounts system, authors’ computations.

X Figure A4 Automotive subsector exports, Portugal, 2010–2019
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X Table A4 CVT participation rate, by educational and occupational profile, Portugal, 2018

Total economy

Automotive industry
and other transport
equipment industry
(29+30)

Manufacturing

Attained lower secondary
education

29.1

33.3

58.3

Attained upper secondary
education (level 3)

40.4

48.4

64.6

Attained upper secondary
education (level 4)

36.2

56.4

92.1

Bachelor degree

49.7

59.1

74.7

Master degree

57.5

68.2

78.2

PhD

37.3

74.3

66.7

Managers

35.9

36.9

62.2

Professionals

49.2

62.7

79.6

Technicians and associate
professionals

45.8

55.5

73.8

Clerical support workers

41.5

43.6

63.3

Service and sales workers

35.2

24.6

37.1

Craft and related trades
workers

30.0

33.8

65.5

Plant and machine
operators and assemblers

38.4

41.2

59.0

Elementary occupations

25.9

38.1

56.2

Source GEP/MTSSS, Relatório Anual de Formação Contínua de 2018.

Statistical annex

X Table A5 CVT participation rate, by company size and training institution, Portugal, 2018

Total economy

Automotive industry
and other transport
equipment industry
(29+30)

Manufacturing

Total

34.7

38.9

62.6

1–9 people

10.2

9.0

14.0

10–49 people

25.4

23.5

27.5

50–249 people

43.7

44.5

64.0

250–499 people

52.9

60.3

78.8

500 or more people

54.4

63.9

62.8

Own company

67.2

68.1

77.4

Training centres (IEFP)

1.9

1.8

0.6

Employers’ associations

2.7

2.7

1.2

Workers’ associations

1.6

0.7

0.4

Schools/Universities

3.0

1.0

0.5

Training companies

26.3

29.6

34.0

Non-training companies

21.0

24.5

27.5

Source: GEP/MTSSS, Relatório Anual de Formação Contínua de 2018.
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