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Research and Innovation in the Mediterranean,
targeted by the sustainable development goals

Connecting scientists to policy 
to build new horizons around the world!





…"Science is a battle ground, it's not 
neutral. And if you know it's not neutral, it 

becomes interesting. It can become part of 
the modern youth culture. You must 

choose between generosity and greed, 
between peace and war, and choose 

between disclosing or hiding the truth”…

José Mariano Gago, 2014 (1948-2015)





Portugal: PARTNERSHIPS FOR THE FUTURE
a distinctive feature, as launched in 2006

INL
Spain-Portugal



The argument: the “organized” internationalization of 
science and academia should be understood as a key 
element in a new era of international affairs, as 
driven by political and economic objectives, but:

• It considers activities that are fundamentally different 
from the traditional role of higher education, involving, 
most of the times, capacity building and institution 
building. 

• It act as a new narrative in science-government-industry 
relationships and claims for the need of national policies 
to go beyond “national systems of innovation”. 

• It does not seem to be a hostage of traditional forms of 
services’ international commerce, deriving its uniqueness 
from the very nature of the academic communities. 



A strategy for internationalization of science and academia? 

necessary conditions





World share of GDP and GERD over the last decade (2002-2012)
values in %



Which myths?

How can we effectively help debunking 
these myths and guarantee better 
policies?

Public vs Private
R&D vs Innovation
Higher Educ vs Vocational Training

…we live on times of increasing 
socialization of risks and the 
privatization of rewards



Challenge: 
Mediterranean S&T
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“The Will to Life”
By the Tunisian poet Abu al-Qasim al-Shabbi
(1909-1934)

[…]
A soul of singular beauty flickered
With wings from the moon’s 
luminosity
Life’s holy hymn resounded
In a temple dreamy and enchanted
And in the universe it declared: 
Aspiration
Is the flame of life and the essence 
of victory
If to life souls aspire
Then fate must obey.



The approach:

Five Challenges / Five Missions:
1. Energy (under PRIMA): build an energy research alliance!
2. Sustainable Agriculture (under PRIMA): promote research alliances
3. Medical Care – Cancer: promote clinical research networks!
4. Enabling Technologies - Nano: from Iberia (INL) to mediterranean...
5. Education for Knowledge: promote networks of science centers!

Support actions:
1. Exchange of students with a research focus;
2. Research Missions: targeted thematic networks of researchers and 

expert groups
3. Scientific diplomacy workshops, bringing together scientists, 

companies and policy makers

Research and Innovation in the Mediterranean,
targeted by the sustainable development goals



Challenge 1: energy 
towards an Energy Research Alliance 

for the Mediterranean



2016 world year record

Portugal: 4 consecutive days fully powered 
by renewable energies

National Geographic: ENERGY

Portugal Ditched Fossil Fuel Power for 4 

Days. Can We Go Longer?

Achieving a big scale-up of renewable 

energy will take more than building wind 

and solar power plants.

May 27, 2016

The Guardian

Portugal runs for four days straight on 

renewable energy alone

Zero emission milestone reached as 

country is powered by just wind, solar and 

hydro-generated electricity for 107 hours

May 18, 2016



Distribution 
Network

Which expected changing paths in electric energy networks?

Change towards distributed / on-site generation 
with fully integrated  network management



18

Driving forces leading to change
• Driving forces for future electric energy systems:

1) Environmental issues: (reduce emissions by replacing fossil generation by zero 
emission generation, reduce network losses), minimize visual impacts and land 
use.  Large Increase in Electricity Consumption
2) Replacement of old infrastructures (generation and grid) 
3) Security of Supply
4) Increase quality of service (more automation and remote control)
5) Electricity market liberalization (energy and services)

18

• Expected changing paths:
1) Increase renewable generation, exploit clean coal technologies, 
CCGT and others 
2) Increase Distributed Generation 
3) Exploit flexibility from the side of the consumption (including EV)

ADOPTION OF A SMART GRID PARADIGM, 
which requires a better understanding of changing paths… 
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The decarbonization of the society and the economy will lead to a large
scale increase in electricity consumption, because the electricity is the

most flexible energy vector.

This requires the increase of renewable generation (and eventually
exploit clean coal technologies, natural gas and others).

Increase largely distributed generation since the renewable energy
resources are distributed over the territory.

Primary renewable sources (mainly wind power and solar PV) have
however a time variability characteristic that requires the exploitation of

flexibility from all players (generation and load) in other to balance 
generation and consumption.

A smart Grid paradigm where ICT solutions should be used is then
mandatory Adding intelligence to the grid, requires R&D...
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Case study 1: The INESC TEC & THE INOVCITY PROJECT

Smart Meters

Concentrators
At MV/LV substations

Large scale integration
of microgeneration
Units, like PV and

micro-wind generators
+ 

Response from
consumers

Installation of 35 thousand smart meters in
Évora, together with the deployment of an

advanced monitoring, management and control
architecture of the electrical distribution grid.

The definition of the reference model and
specifications was assigned to a Portuguese R&D 

Lab – INESC TEC.

This involved dealing with smat meters, 
distribution transform concentrators, 

communication solutions, management and
control.



CASE STUDY 5: ELECTRIC MOBILITY
Harmonizing technologies towards electric mobility:

Portugal, Holanda, Irlanda e Galiza (Espanha) 
Engineered by CEIIA  

monitoringinteroperability

3



mobi.me agnostic and integrated platform for managing mobility in cities
Mobility management platform for cities that connects all types of mobility devices in real time, allowing the management and operation of several 
shared and on-demand mobility services (vehicles, bicycles and motorbikes) in an integrated way with other services and with public transportation.

The real-time quantification of emissions saved, when moving from A-to-B, allows the 
creation of new business models based on transactions on saved emissions credits.

Conected and mobility Devices

Mobility services for diferent
operators

Smart Services

Transport
on demand

Urban
logistics

Fleets

Scooter
sharing

Traffic

Public
transports

Car & bike
sharing

EV
charging

Parking

mobi.me

Smart Products

10 countries
70 cities

+400.000 users around the world

Integration

Connectivity 

Sustainability

New business models 

A coin for sustainability
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• The integration, in an efficient way, of large shares of renewable energy sources 
requires a set of new technical solutions and operational rules.

• Increase in the level of RE Distributed Generation (namely PV generation) requires 
increased interaction between DSO and TSO. DSO should exploit as much as 
possible the smart metering / smart grid infrastructure.

• Increase the quality of RE generation forecasting tools is mandatory, leading also 
to the adoption of probabilistic / uncertainty forecasting tools.

• More flexible generation and more storage units / capacity are required

• Demand response should play an important role in adapting load to generation –
flexibility.

• Adapt present market structure to cope with the need for flexibility, including 
capacity markets and prices of reserve markets. 

• Additional challeges:

• off-shore wind farms....

• multi-port DC systems...

• management of the transmission and distribution grid with less inertia (less
ans less synchronous machines), more variable generation resources and
near to colapse operationg states requiring resiliente approaches to be
developed.

Emerging Transitions and Challenges
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Building on on-going strategies towards the “new silk Road 
Economic Belt” and the “New Maritime Silk Road”, to foster 

sustainable global energy connections…   

Source: The Guardian



Atlantic International Research Center 

Air Center 

Towards an Mediterranean Energy Research Alliance, as the 
center of global energy interconnections between Atlantic 

and an “Energy Silk Road” to China…



Challenge 2: sustainable agriculture 
building Research Alliances targeted on the 

Mediterranean



“The challenges facing African Agriculture will require fundamental 
changes in the way universities train their students. […] Part of problem 
arises from the traditional separation between research and and 
training, with research carried out in national research institutes and 
teaching in universities. This needs to radically change…”

…”an opportunity for governments to adopt more 
community-driven models that prioritize education in a 
holistic way that improves community involvement, child 
achievement, agriculture production, and the standard of 
living for rural populations.”

[…]”Since most of the farmers in Africa are women, an 
important component of these systems will be including 
women in all parts of the process: education, capacity 
building, and technology innovation.”

Calestous Juma
“The New Harvest: Agricultural Innovation in Africa”, Oxford Univ. 
Press, 2011

The case of Agriculture in Africa



plant growth limited by 
water stress

Favorable to 
plant growth

Favorable to 
plant growth

plant growth limited by 
temperature

Long term average of precipitation and temperature at Évora region - Portugal
Particularities of Mediterranean climate





Angola: U Porto, CIBIO; IP Bragança
Moçambique: U Minho; UTAD
S Tome: IP Bragança; U Evora
Guine: U Minho; IP Viana Castelo



TECHNOLOGY AND SERVICES FOR 
AGRICULTURE

www.terra-pro.net  |  terrapro@terra-pro.net

Technology-based
entrepreneurship:

PRECISION AGRICULTURE

• FOUNDED IN 2014 AS A SPIN-OFF OF A TECHNOLOGY 

COMPANY (UAVISION)

• NEW BUSINESS MODEL: FOCUS ON GIVING SUPPORT 

TO THE FARMER: 

• IRRIGATION MANAGEMENT

• AERIAL IMAGE MAPPING (NDVI)

• SOIL TEXTURE MAPPING

• VRI (VARIABLE RATE IRRIGATION) 

MANAGEMENT 

• THE TECHNOLOGY ITSELF IS NOT A ADDED-VALUE TO 

THE FARMER, BUT THE AGRONOMIC OUTPUT WE 

CAN TAKE FROM IT 









BIOMASS 
ESTIMATION

Nouvelle space technology
For remote forest management

Space technology GNSS-R 
application to 







Conceptual architecture for a service platform and use of satellite images

the system is aimed to use and process Sentinel infrared image and Galileo location 
data, through ESA data services and other high level spatial data services 



Edapho-
climatic 

Conditions

Viticulture

Wine making

Competitiven
ess

Research lines

Economic, 
environment

al & social 
sustainabilit

y

Competitive
ness

Internat
ionalisat

ion

Objectives 

In the Portuguese wines

 Develop innovative solutions 

 Promote their adoption 

To increase 
competitive

ness
&

sustainabilit
y

 Addressing societal challenges: sustainable 
agriculture, environmental integrity and 
social/economic sustainability

 Ensures knowledge transfer to stakeholders

 Strongly connected to the aforementioned 
UTAD’s Doctoral Programmes

 Creation of scientific employment

Vine and Wine Innovation 

Platform

Main pillars and scope of the project

Partnership for 
Research and 
Innovation in 

the Portuguese 
Wine industry



Caraterização de Recursos Genéticos de videira



Análise genómica e metabolómica de variantes somaclonais
para a cor do bago

Allelic variation in the VvmybA1 and VvmybA2 genes
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The research in this topic aims to contribute 
to increase food availability and 

development of biorefineries.

Mediterranean Mountains Research: Strategic Agenda 1

 Strengthen the processing capacity of agricultural raw materials in 
value-added products;

 Valorize natural resources using them as matrices for extraction of 
value-added ingredients (preservatives, colorings, flavors and 
bioactives);

 Valorize by-products/residues of agroindustry and forestry activity 
in the development of bioproducts with application in several 
industrial areas;

 Diversify the supply of innovative and high-quality products and 
create product branding strategies (e.g., mountain products; 
ValorNatural®);

 Stimulate the development of the industrial fabric, in close 
connection with the productive fabric and fomenting an 
integrated development of the use of local raw materials and its 
transformation.

FOOD AND BIOBASED RESEARCH

R

Mobilizing Project



The research on this topic aims to promote the 
sustainable management of natural resources 
and ecosystems (with a focus on biodiversity), 
as well as ensuring the availability and use of 

raw materials.

CLIMATE ACTION, ENVIRONMENT, 
RESOURCE EFFICIENCY AND RAW MATERIALS

 Develop a Long-term Monitoring and Research System for 
the physical, ecological and socio-ecological mountain 
systems;

 Integration of the Montesinho Mountain Research and 
Monitoring System into International Mountain Observatory 
networks (eg ICOS RI, GNOME, LTER, LTSER);

 Valorize biodiversity as a basis for maintaining the provision 
of ecosystem services in mountain areas (regulation of 
climate, quality and water production, disturbance; 
provision of forest, agricultural raw materials; cultural 
services);

 Definition of strategies and practices for the 
conservation of mountain biodiversity within 
a framework of global change (e.g., 
demography, land use and occupation, 
landscape and climate).

Mediterranean Mountains Research: Strategic Agenda 2



EUROPEAN AND WORLD

RESEARCH NETWORKS IN

MOUNTAIN AREAS

 European Association of Mountain Areas (EUROMONTANA-
CIMO in the director board)

 Mountain Research Initiative (MRI) Switzerland

 Mountain Partnership (FAO- CIMO in the steering committee)

 LuMont network – Lusophony mountain research network 
(CIMO as promotor)

 International Climate Research Centre for Portuguese Speaking
Countries and Africa (CIICLAA- CIMO as promotor)

 Iberian Mountain Research Network (RIIM- CIMO as directive
institution)

NATIONAL NETWORKS

 Mountain Research National Network (RNIM): Montesinho, 
Estrela and Pico

 Territorial Cohesion Program of the Portuguese Government

 National Commission for the Coordination of Desertification 
Combating

New centralities for research activities
in regions of low population density

Towards a Mediterranean 
Mountain Research 

Collaboratory



Challenge 3: medical care - cancer
towards a cancer research alliance for the 

Mediterranean







The experience of “EU Cancer Core”: 
promoting its enlargement to the Mediterranean



The case of “EU Cancer Core”: Future directions

Short term Medium term Long term
2016 2017 2018 20202019 2021
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Design, build and occupy the new Cancer Research Hospital

Recruit & embed key faculty and support staff

Initiate and maintain national & international network collaborations

discover and establish new cancer therapies Out-licence 3 small molecules

invent and discover early detection devices New tests in primary care

establish precision cancer medicine as standard of care Liquid biopsy/image guidance

train a new generations of cancer leaders New integrated course
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Challenge 4: enabling technologies
nanotechnology for the Mediterranean



http://www.nasa.gov/sites/default/files/spain_portugalpsp.jpg ; August 2014

The starting idea: 
ÉVORA, November 2005

Building the future:
INL, BRAGA, July 2009

Nanotechnology – “from Iberia to the Mediterranean”…

Making it happen: 
Badajoz, November 2006

http://www.nasa.gov/sites/default/files/spain_portugalpsp.jpg


1)NANOMEDICINE:
Drug Delivery systems, molecular diagnosis systems and chips, cell 

therapies, imaging solutions, regenerative materials, biomolecular

labels, synaptic process monitoring,  tissue engineering, etc

2) ENVIRONMENT MONITORING AND FOOD 

CONTROL: 
Nanotechnology applied to food industry, food safety and 

environmental control. Water and Soil control, air pollution  

monitoring, artificial nanopore sensors, lab-on-a-chip technologies, 

Smart Packaging and labels, food control process, biosensing

technologies,

3) NANOELECTRONICS & ENERGY: 
NEMS/MEMS, Spintronics, Photonics, Nanofluidics, Molecular 

electronics, Organic electronics, Energy harvesting devices, 

nanostructured materials for energy storage and conversion,  solar 

cells, Nanotechnologies to support the previous research areas

4) NANOMANIPULATION:
Single molecule/atom manipulation, molecular motors, 

nanotwezzers, self assembly controlled processes of building 

blocks for nanodevices.

INL Research areas

Science and the collective ambition for economic growth… 

[…]Cross-disciplinary new frontier 
research should be the result of 

ambitious initiatives yet to be developed 
or stimulated from the huge potential of 

these organisations as well by many 
others national and European initiatives. 

[…]

José Mariano Gago



Plastic Electronics

Generally refers to a class of electronic devices built on plastic (polymer) 
substrates, as opposed to silicon or glass.

Engineering Design has a critical role:
To develop solutions that are able to mitigate the influence of mechanical

stresses in electronic devices

The main challenges:

•Increased substrate roughness

•Stress accumulation on the
Substrate during the process

•Electronic devices are usually built
with brittle materials.

“On the development of Flexible
non-volatile magnetoresistive 
memories”

PhD thesis goal: Development of
solutions for producing Flexible
MRAM devices.

PhD Candidate: Miguel Neto



Challenge 5: education for knowledge
towards a science culture alliance for the 

Mediterranean



an international effort on 
“Education for knowledge, knowledge for education”



Summarizing…



IV. Traditional Engineering 
Services

 R&D 
Expenditure (€)
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II. Basic 
Science

Specific 
Projects
Technology 
Platforms

III. Business 
as usual

Qualified 
Employment

I. High Risk, 
Knowledge 

Intensive 
Engineering

Focus



• WHAT will these new technologies be like? 

• On WHICH research we should invest in? 

• WHAT engineering courses should we teach
in our schools and universities? 

These are relevant issues, 
but the wrong questions …

Which questions?



How people, institutions and
incentives can be effectively

oriented, transmitted and
assimilated to better connect
scientist and policy in order to 

allow societies to move towards a 
socially responsable, sustainable

and entrepreneurial world?

We can look, instead, at the process...



Open Innovation and competence building:
With increasingly diversified skills, institutions and incentives

Chain Linked Model of 

Innovation

Kline & Rosenberg

Technology platforms

Potential 

Markets

Invention/

analytical design

Detailed design

& Test

Re-design 

& Production

Distribution

& market

Knowledge

Research

Research Agendas

Thematic Mobilization
Programmes

Networks of Scientific Cooperation

Knowledge diffusion,

with Intermediaries:

Collaborative Laboratories...

Post-Grad Training

Individual Mobility

NTBF´s
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“The Will to Life”
By the Tunisian poet Abu al-Qasim al-Shabbi
(1909-1934)

[…]
A soul of singular beauty flickered
With wings from the moon’s 
luminosity
Life’s holy hymn resounded
In a temple dreamy and enchanted
And in the universe it declared: 
Aspiration
Is the flame of life and the essence 
of victory
If to life souls aspire
Then fate must obey.


