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Introduction

First a short profile of each participating HEI was exported from the desk research reports and
summarized into the main facts. These facts include for each partner: no. of researchers at the
participating institute, no. of business subjects taught, mandatory internships (scope/h), testing bays
and structure, existing collaborations with companies and main fields of interest.

In the next section the national automotive industries are shortly presented. The information given
from the desk research reports are used here as well. At the end the reader will have a short overview
of strengths and weaknesses of national industries in the automotive sector.

After that, an ease overview of the main issues brought up during definition of the focus groups is
presented for a better understanding of the topic in general.

Summary of ASCENT HEIs profiles

All non-European ASCENT countries are production-based. It is important to the automotive industry
in ASCENT to analyse aspects from the point of view of a producer of parts.

In the following some hard-facts concerning participating institutions are collected. Thereby we
mention the number of available researchers in the field, the business subjects that are already taught
at the HEls, information concerning hands-on training for students, the testing bay structures and the
main areas of interest that the partners would like to cover in the future.

Argentina
UNS 10 researchers in mechanical engineering, one business subject (planning and
control of the fabrication), supervised professional practice in company
(mechanical
engineering: 7 testing bays with 12 engineers and 6 technicians, already cooperating with

280 students) industry

Main areas of interest: aerodynamic studies, metallurgical and forming process
of automotive parts studies, dynamics behaviors, active suspension systems,
stability control systems, noise control

UNLP 20 researchers in mechanical engineering (teachers who must do research
concomitant with teaching activities according to UNLP rules), 1 business related

(mechanical subject in engineering degree (Economics and industrial organization), 200hrs of

engineering: professional practice before graduating needed

650 students)

3 testing bays with 5 engineers, already cooperating with industry in testing bays
research. Testing bays means exclusively internal combustion engine
test dynamometers

Main areas of interest/seek to cover: improve student’s skills of engine testing
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Mexico
ITESM 1 researcher, 3 business related subjects (Economics, Entrepreneurship,
Communication), industry internship foreseen
(mechanical Different testing bays distributed over several campuses: automobile testing bay
engineering: facilities (Campus Toluca), manufacturing labs equipped with CNC machines
150 students) (Campus Querétaro), Electronics and IT (Campus Guadalajara), labs for general
engineering training as well as research (Campus Monterrey)
ITESM is cooperating with major automotive companies
Main areas of interest/seek to cover: multilingual, autotronics/virtual and
augmented reality for automotive and transport applications, a center
connecting the academic community and the industrial sector.
IBERO 2 researchers, no business related subjects, professional practice for at least 100
hrs
(mechanical
engineering: 2 testing bays available (wheel alignment bay with four post lift, general
136 students) inspection bay with two post lift)
Main areas of interest/seek to cover: Hybrid and electric engines, vibrations and
fatigue.
Brazil
uspP 50 faculty members (mechanical engineering; academic + research), 3 business
related subjects (Principles of Business Administration / Design Methodology
(mechanical I+ll1), internship of 120 hrs
engineering:
350 Main areas of interest are: Automotive Engineering, Analysis of the automatic
students) transmission in comparison to the double clutch transmission, the future of
transport systems (in South America), Center of Automation and Design
Technology — CAETEC.
A laboratory is installed in an independent two-story building with 120 square
meters. It is currently equipped with machines and tools for manual construction
of prototypes, computers, engineering workstations, printers, data exchange
network and measuring equipment. A library with both classic and state-of-the-
art texts on relevant subjects as well as the most widely used computer programs
for product development (CAD/CAE systems) and project management (PLM) are
available.
UFRJ 35 professors, 10 engineers and 20 technicians, 2 mandatories and 7 optional
elective business related subjects, a 160 hrs mandatory internship is required
(mechanical
engineering: 7 testing bays, including both chassis and bench dynamometers for naval (500kw
1080 students) | and 800kw), diesel (350kw) and gasoline (160kw) engines; a torsional stiffness
and a braking test benches for student competition prototypes
Main areas of interest: Specific knowledge and abilities needed to develop
electric vehicles. Powertrain future trends (electric and hybrid).
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Austria

FH)

(automotive
engineering:
259 students)

20 researchers (automotive engineering), 6 business related subjects (3 bachelor,
3 master): business admin., law, quality mgmt., HR Mgmt. Leadership and
Intercultural Business Practices, Strategic Mgmt., compulsory internship of min.
450 hrs

15 testing bays with 6 engineers and 4 technicians for R&D, student’s work and
cooperation with companies

Main areas of interest/seek to cover: e-mobility, fuel reduction, light weight
design, flexible with respect to whatever industry needs (see automotive
industry, future global trends)

Spain

UAB

(electronic
engineering:
140 students)

52 researchers (academic & research), 3 business related subjects: Organization
and Business Mgmt., Project Mgmt. and Legislation; Quality mgmt.

No testing bays available.

Main areas of interest/seek to cover: This partner is well experienced in
engineering hot topics and future trends, even though having their focus on
telecommunication and engineering their input is essential to bring also content
from new job roles, emerging from current into the ASCENT training.

Germany

HSD
(mechanical

students)

engineering: 40

22 researchers in mechanical and process engineering, 6 business subjects (in
bachelor: basics of business administration, statistics, production planning and
control; in master: life cycle and services management, international technical
sales management, methods of quality management), 1 soft skill subject
(engineering conferences), 1 internship semester and other internships

Testing bays: Air monitoring, simulation system for factory planning and logistics,
CFD software, gearbox test bay, laboratory of fluid mechanics, vibration
engineering and acoustics, planning desk with eyetrackers, PPS/ERP, “Ring
project”, E-traxx.

Main areas of interest/ seek to cover: environmental measurement technology,
product development and innovation, modeling and simulation, energy systems,
fluid mechanics and acoustic, services and life cycle management, automation
engineering and learning systems
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National Automotive Industries

Concerning the national automotive industries and related efforts in each country, the following
highlights have been collected through the country based reports:

Strengths of the Austrian automotive industry are the long history in development, highly qualified
engineers, a good combination of suppliers, developers and manufacturers in the market place as well
as the geographical proximity to OEMs in Germany and Italy which facilitates trade and transfer
immensely. Current weaknesses and threats include that new mobility requires more software
engineers and means fewer vehicles, which is why mechanical engineers are needed less. Further
education in the automotive sector must be harmonized and updated.

The automotive industry in Spain is characterized by a long tradition in car manufacturing and
competitive auxiliary industries. It is the 2nd largest car manufacturer in Europe after Germany. SEAT
is the sole active Spanish brand with a mass production potential and capability of developing its own
models in-house. Spain is recognized to be the best European platform for doing business with Latin
America. Consequently, many agreements are necessary to avoid double taxation or to protect
investment.

The automotive sector is the backbone industry in Germany, and the German automotive industry is
a global leader. No other industry is investing more money in R&D (22 billion€ in 2017). Germany is
also one of the strongest countries in the world when it comes to high-tech automotive products,
including autonomous driving technology. The automotive industry in Germany is very reputable
because of its long history, its high quality in development and production, its highly qualified
engineers and its well-known makes of car. In addition, the geographical location of Germany in the
middle of Europe makes trade and transfer a lot easier. The German automotive industry generated
nearly 405 billion Euros in sales in 2016. Of these, 37 percent were implemented domestically. As a
result, the share of sales generated abroad was approximately 63 percent. The majority of exports
went to Europe in recent years, but also Asia and North / South America were buyers of a variety of
cars from Germany.

The German universities educate their students on a high level. Furthermore, the universities have
good connections to the automotive industry. Industry-related challenges are the CO2-reduction,
more development in e-mobility, autonomous driving and car sharing models.

In Argentina enterprises offer summer programs to students. Many of these students continue as
employees in those companies afterwards.

The industry in Argentina is described as: attractive, many areas of expertise and systems, vanguard of
production industry, skilled professionals are needed, constant improvement and advances in the
industry, reference for other industries, cars are deeply linked to Argentinian culture; easy to find
interested new professionals (new engineers seek for immediate results — they cannot find them in
the automotive industry), further part-time jobs or homeworking is not easily found in that industry.

In Mexico current improvement in material pressing technologies and use of lightweight materials
might open new opportunities in the industry. The cooperation between governmental and
educational institutions is challenging. Still participating institutions outline that qualified workforce is
available.

Manufacturing costs and duties in Mexico are low, and experience and infrastructure for
manufacturing are strengths in the automotive industry. However, the low manufacturing costs (low
salaries) should also be seen as a disadvantage because it hinders development in general.
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This makes Mexico an attractive place to produce cars/parts. However, Mexico faces a lack of national
providers, R&D centers and educational services which are aligned with the industry needs. The NAFTA
agreement is probably a threat to the national industry.

Brazil, the “B” in the BRIC acronym, showed consistent economic growth between 2011 and 2013.
Brazil’s gross domestic product per capita exceeded the significant 10,000 U.S. dollar benchmark in
2010, but fell to around 8,700 in 2016. Most parts of Latin America have entered a recession and it is
projected that Brazil's per capita gross domestic product will stay below 12,000 U.S. dollars until at
least 2021. In light of Brazil’s increasing affluence, automakers have begun to focus on this growing
market in recent years. In terms of market share, Brazil’s automotive market is dominated by Fiat
Chrysler Automobiles, General Motors and Volkswagen. Market protection in the form of tariffs and
guotas on imports has prompted companies to open or expand automotive production facilities within
Brazil, which helped stimulate the local economy. Some of the most recent protections went into effect
in 2012, including putting a quota on imports from Mexico. Brazil produced about 2.3 million passenger
cars in 2017, a slight resurgence for a market that has declined significantly over the previous few
years.

The main trend regarding further developments for the lightweight vehicles industry in Brazil is hybrid
cars. For example, the Toyota Prius showed a 506% sales growth from 2016 to 2017. The main trend
for the heavy trucks industry in Brazil is biodiesel. The parliament is currently discussing passing a law
banning the production of new combustion vehicles for 2030.

The main challenges faced by the automotive industry in Brazil are the political and financial instability
and the insufficiency of qualified labor. The state of Rio de Janeiro has 4 factories (Nissan, Land Rover,
MAN “VWCO” and PSA Peugeot-Citroén), meanwhile S3o Paulo has 15 and Amazonas has 13 factories.
Sao Paulo attracts more plants because of a better infrastructure and proximity to the most consuming
states, and Amazonas offers tax advantages. The factories in Amazonas are most CKD

The Focus Group Interviews displayed that they are very interested in enlarging the cooperation
between university and industry research. Competence Centre with different specialisations according
to the needs of the surrounding automotive industry are seen as a useful addition for educating
students but also for using them to train their employees on new matters. The focus group interviews
showed that despite the knowledge in certain hard- or software a training in soft skills such as team
work, intercultural competences and project management and leadership are needed.
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ARGENTINA

Country Report

June 2018

The National Automotive Industry at a Glance

Automotive industry structure in your country 85 % producing industry

15 % developing industry

Main current industry-related challenges in your | Stability of the global economy.

country Rather hard relation between companies and
Unions of employees.

Small market size

Low percentage of national parts incorporated
in the final products

Low average salaries of the people.
http://eppa.com.ar/el-precio-de-los-autos-en-
relacion-a-los-ingresos-desde-2001-hasta-hoy/
shows that an economic car (approx.
US$S13.000) costs in average approx. 10 to 11
average salaries

Taxes have a high impact on the final price.
Today, the production of a car in Argentina is
25% more expensive than in Brazil and 65%
more expensive than in Mexico

Other regional challenges which are also relevant | MERCOSUR — has to evolve for better product
/ might become relevant / development not sure | interchange conditions; has to create new
agreements with other regional blocks in the
world (European Union, for example)

Future global trends in the automotive industry Electric transportation is starting to be

which are relevant to your country implemented in big cities. Electric cars are
starting to be commercialized.

Biofuels are being produced and incorporated
to the internal fuel distribution.

What are main channels and approaches used for | Direct sales from companies’ subsidiaries and
sales in the automotive industry from selling points.

Offering of financing part of the value of the
vehicles by the producing companies
_Government ]
Governmental efforts related to the automotive Government regulates the taxes applied to the
industry car market. Taxes are adjusted based on a
tradeoff between incentives and tax collection
objectives
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Recently, a reduction was done in some taxes
applied to middle and high end cars which
positively impacted on sales.

List most important governmental initiatives
(based on impact, relevance and € invested)

Total volume of the automotive industry in your
country in €

Government is seeking for agreements between
manufacturers, unions and automotive parts
producers to obtain about USS 5.000 millons of
investment, 1 millon cars per year, and extra
30.000 new employees before 2023 (Buenos
Aires, Santa Fe, Cordoba, SMATA, ASIMRA,
UOM, ADEFA, AFAC and ADIMRA)

Autoparts Law 27263: oriented to incorporate
more national produced parts in the vehicle
production

About 14.000 MEuro

Total volume of the producing/manufacturing
industry in your country in € (parts and vehicles)

About 11.900 MEuro

Total volume of the development industry in your
country in € (design, innovation, research)

About 2.100 MEuro

Number of producing companies operating in the
automotive industry

11

Number of developing companies operating in
the field of automotive engineering

To our knowledge, there are no companies fully
dedicated to development. All do some
development, but not as principal activity.

Ancillary industries (No.) name major 3 in terms
(TIER 1)

More than 200 major companies (from AFAC)
Major: Eaton(clutch, transmission), Fric Rot
(dampers), Wobron (clutches)

Producing industries (No.) name major 3
(OEMSs)

11 major OEM (automotive, not including
motorcycles)

Major: Volkswagen (some 6500 employees),
Toyota (some 5000), Ford (some 4000)

Is your university/faculty currently cooperating
with one of the major 3 companies?

UNS: ----

But DI cooperates with Ternium for high speed
tin sheet stamping

UNLP: The Faculty of Engineering of the UNLP

provides services to PSA Peugeot Citroen

etc.?

Relevant clusters, associations, governmental ADEFA

bodies related to the automotive industry AFAC
ACARA

Does you university cooperate with associations UNS: ----

UNLP: ACTC Tourism Car Racers Association

Co-funded by the

This project has been funded with support from the European Commission. This publication reflects the
views only of the author, and the Commission cannot be held responsible for any use which may be made
of the information contained therein. Project Number — 585796-EPP-1-2017-1-AT-EPPKA2-CBHE-JP



WP1.1 Status-Quo Analysis on the national
automotive industry and training needs z: ASCENT

SWOT Analysis of the National Automotive Industry

1. Long tradition of car manufacturing in 1. High gas prices
the country 2. Argentina is not a technologically
2. Number and versatility of companies in leading country in this industry
the market represents an important 3. High state taxes on the car prices
offer of products 4. Average salaries of the population are
3. Number of suppliers available in the low related to car prices (cars cost twice
sector as in Europe and salaries are 1/3

4. MERCOSUREIEfficiency of the
workforce. Good offer of trained
professionals

1. Latin American market is one of those 1. Industry and products depends
greatest growth in the world (OICA) principally on fossil fuels

2. Sustained economic growth of most 2. New technologies are adopted after a
countries in the region great lag from their popularization in

3. Expected growth of exports the world.

3. Fluctuacting exchange rates

4. |Infaltion, that generates loss of
regional competitiveness and
uncertainty.

Universidad Nacional del Sur - Automotive Engineering & Sales Management
at Higher Education Institutions

Please indicate the degree program you are O automotive engineering

referring to in this analysis X mechanical engineering
X other: Electronic Engineering and Electrical
Engineering

If your refer to different degrees for Bachelor /
Master, please indicate:

Bachelor Electronic Engineering

Electrical Engineering

Mechanical Engineering

Master Master in electrical Engineering
Doctorate in Electrical Engineering
Master in Engineering

Doctorate in Engineering

Master in Control Systems
Doctorate in Control Systems
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PEOPLE
No. of students at automotive engineering and/or | Mechanical engineering: approx: 280
mechanical engineering degree Electronic Engineering: approx. 260

Electrical Engineering: approx 130
No. of academic staff at automotive engineering Electronic + Electrical Engineering:

and/or mechanical engineering institute Full time: 23
(please indicate separately full time/part Part time: 100
time/internal or external lecturers) Mechanical Engineering:
Full time:20
Part time:55
No. of researchers at automotive engineering Electrical and Electronics Engineering:
and/or mechanical engineering institute Only at Department of electrical Engineering

and computers (DIEC): 6 researchers

In both: Instituto de Investigaciones en
Ingenieria Eléctrica (IlIE) and DIEC: 36
researchers (many different areas of
knowledge)

Mechanical Engineering: 10 researchers

CURRICULA

Main technical subjects in curricula for Explanation (give a short overview of contents

automotive/mechanical engineering (in terms of | treated in each subject)

hours per semester and workload; indicate There are presented the lectures which may

semester and outline principal contents) have closer relation to the topics needed in
automotive engineering.

Technical Subject 1/Bachelor Electromechanic energy conversion (6%

semester): fundamentals aspects on
electromechanic conversion

Fundamentals of control systems (7" semester):
basics on linear control theory.

Modern control (9" semester): State-space
control theory for linear systems

Robotics (elective 10" semester): kinematics,
dynamics and control of manipulators

Telecommunication systems and
services(elective 10™ semester): basics on
telecommunications

Power electronics (elective 10" semester):
components, power converters and aplications

Wilreless communications and antennas
(elective 10t semester): Basic design

11
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techniques of antennas and communication
systems

Analysis and design of digital circuits
(elective10t™ semester): Introduction to the
design of CMOS integrated circuits.

Fundamentals of data networks (9" semester):
basic theory on communication networks

Digital signal processing (8" semester): theory
and algorithms for processing of one-
dimensional digital signals.

Digital computers (7" semester): architectures
and basic technologies of digital general
purpose processors

Technical Subject 2/Bachelor Electric machines (7™ semester): basic theory
and technologies of different kinds of electric
machines

Technical Subject 3/Bachelor Assisted Mechanical Design: CAD/CAM design

Strength of materials: behavior of solid objects
subject to stresses and strains.

Engineering materials: basic knowledge of
material composition and testing .

Rational Mechanics: mathematical description
of movement sequences.

Thermodynamics: relationship between heat
and other forms of energy.

Dynamic of mechanical systems: Mechanical
vibrations and predictive maintenance.

Metallic materials: Includes physical, chemical,
and mechanical properties of metals and
metallic materials; and metallurgy.

Fluid mechanics: the study of forces and flow
within fluids.

Machine elements: relation between elements
to conform mechanism and machines.

Mechanical Technology: A branch of mechanical
process to develop a piece.
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Hydraulics Machines: Study of different systems
to convert energy from fluids.

Thermal Machines: Study of engines, gas
turbines, steam turbines, etc.

Metal forming: Forming processes which cause
plastic deformation of the materials to produce
required shapes.

Technical Subject 1/Master
Technical Subject 2/Master
Technical Subject 3/Master
e
Main economic/business subjects in curricula for | Explanation (give a short overview of contents
automotive/mechanical engineering treated in each subject)

(in terms of hours per semester and workload;
indicate semester and outline major contents)

Business subject 1 / Bachelor Basic Economy for companies (10" semester)
Electronic engineering: approx. 120 hs./semester

each

Business subject 2 / Bachelor Basic Economy for companies (10" semester)
Electrical engineering: approx. 120 hs./semester

each

Business subject 3 / Bachelor PLANIFICACION Y CONTROL DE LA
Mechanical engineering: approx. 120 FABRICACION: concepts of economy, market
hs./semester each and production.

Business subject 4/ Bachelor Marketing

Management Market research

Costs and decisions

Decisions and financial strategies
Logistics

Production management
International business management
Investment project management

Business subject 5 / Bachelor Corporate finance
Accountancy Marketing
Investment project management
Business subject 1 / Master Information technology
Master in Admin