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Innovation drivers

• Environmental

• Economic

• Social

• Technology

• Policy





Agri-Food Challenges

Food security

Water Scarcity and Climate Variability

Post-Harvest losses

Food Insecurity and Rising Health Care Costs



Where to innovate
1. Smart and sustainable farming systems including new approaches to avoid 
erosion of natural capital and develop eco-friendly and energy-efficient production 
procedures for farming. 

2. Water-saving and treatment and waste re-use techniques in agri and aqua-
culture.

3. Promote and develop the agri-food industry based on the nutritional heritage of 
the EU countries (eg Mediterranean diet)

4. Reduce water losses and wastes in the food chain

5. Novel approaches to reduce the negative impact of pests and pathogens in 
farming, including their consequences on human health and well-being

6. Improve land and water sustainability in arid and semi arid watersheds



Typical Governance Structure of a National Innovation System

Government

Sectoral research institutes



A role for every region: Smart specialisation

Smart Specialisation strategy to take into account several 

geographically specific characteristics to help generate growth in 

regions.

• In some places the process is quite evident due to the high density 

of innovators and entrepreneurs (usually core-cities). The process is 

much harder in regions characterised by low population, a small 

number of sectors and large dominant firms

• Identify sectors that can achieve critical mass

• Connectivity: Smart Specialisation should link emerging knowledge 

based industries to other actors within and outside the region

• Integration of policies at regional level



Setting in motion regional change

• transition - from an existing sector to a new one based 

on cooperative institutions and processes

• modernisation - technological upgrading of an existing 

industry or productive chain

• diversification – expand to emerging areas

• radical foundation of a new domain - R&D and 

innovation in a certain field to make previously low 

growth activities more attractive.



How to proceed
• Choices and Critical mass: limited number of priorities on the basis of own 

strengths and international specialisation – avoid duplication and 

fragmentation in the European Research Area – concentrate funding 

sources ensuring more effective budgetary management

• Competitive Advantage: mobilise talent by matching RTD capacities and 

business needs through an entrepreneurial discovery process

• Connectivity and Clusters: develop world class clusters and provide 

arenas for related variety/cross-sector links internally in the region and 

externally, which drive specialized technological diversification 

• Collaborative Leadership: efficient innovation systems as a collective 

endeavour based on public-private partnership (quadruple helix) –

experimental platform to give voice to un-usual suspects



Food products

Fuels and mineral oils

Textiles and clothes

Chemical and plastics

Metals

Machines

Drinks and smoke products

Non metallic fossils

Others

Wood products

Vehicles

C. Macedonia



Agri-Food Chain
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Which Bio-innovations in the Agri-Food

Incorporation 
of –omics in 

the Agri-food

•Characterization and exploitation of the 
terrestrial and marine biodiversity
•Valorization of the local heritage (a “back to the 
future” approach)
•New plant varieties and animal breeds
•Specialized food products to satisfy the needs 
of targeted groups
•DNA based traceability and certification of PDO 
products
•Understand the link between nutrition and 
health



Characterization and exploitation of the 

terrestrial and marine biodiversity 

• 6300 plant taxa (species and subspecies) 

• ~ 1000 endemic taxa

Identification and authentication of Greek 

biodiversity: a major objective!



Terpenes as biofuels

US Patent 7,846,222 (Amyris Biotechnolgies) 

claims a fuel composition comprising one of 

a group of specified isoprenoid compounds 

such as farnesane

http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=/netahtml/PTO/search-bool.html&r=1&f=G&l=50&co1=AND&d=PTXT&s1=7,846,222&OS=7,846,222&RS=7,846,222


Exploiting biodiversity: RNA-Seq of Salvia pomifera



Exploiting biodiversity: RNA-Seq of Olea europea

BIOHYDROX-TBIOHYDROX-T



Alien Species: Silver-leaved Nightshade or Silverleaf

nightshade, Solanum elaeagnifolium



The de novo transcriptome of S.elaeagnifolium from leaves and flowers

S.elaeagnifolium transcript FPKM

CL588 Rubisco small subunit (S.tuberosum) 7,060

CL3504 Rubisco activase (chloroplast) (C.annuum) 6,226

Unigene 21118 Pathogenesis Related 4 leaf-precursor (S.lycopersicum) 5,696

Unigene 17928 Non-specific lipid-transfer protein 2-like (S.lycopersicum) 4,545

CL644 Chlorophyll a-b binding protein 3C chloroplastic-like (S.tuberosum) 3,960

CL6611 Photosystem II 10 kDa polypeptide chloroplastic (S.tuberosum) 3,372

Unigene 12950 Non-specific lipid-transfer protein 1-like (S.tuberosum) 3,008

CL8797 Plastidic aldolase  (S.tuberosum) 2,584

Unigene 17653 Glyceraldehyde-3-phosphate dehydrogenase A, chloroplastic-like (S.tuberosum) 2,356

Unigene 680 Cell wall protein precursor (S.lycopersicum) 2,344

CL9787_2 HT-protein (S.pennellii ) 2,244

Unigene 11345 Ferredoxin-1, chloroplastic-like (S.tuberosum) 1,917

Unigene 22300 Metallothionein-like protein (C.chinense ) 1,870

CL7445 Peroxisomal (S)-2-hydroxy-acid oxidase GLO1 (S.lycopersicum) 1,573

CL9785 Pathogenesis Related 1 precursor/PR1a (S.lycopersicum) 1,493

CL10244 SAMDC (S.tuberosum) 1,434

Unigene 18624 Photosystem I reaction center V (chloroplast) (S.tuberosum) 1,374

Unigene 7695 Photosystem II reaction center W protein, chloroplastic-like (S.tuberosum) 1,359

Unigene 22352 Phosphoribulokinase, chloroplastic-like (S.tuberosum) 1,332

Unigene 12941 Metallothionein (S.nigrum) 1,311



Valorization of the local heritage (a 

“back to the future” approach)

• Important for local society: adapted to the local 

conditions, important nutritional and economical 

value

• Important for breeding : source of invaluable genes 

for the development of new varieties

• Genetic erosion: more than 90% of wheat and 

vegetable varieties have been lost in the last 50 

years



New plant varieties and animal breeds

NUTRITOM - Genomics-driven improvement of 

quality and health value of Greek tomato cultivars

– Full transcriptome sequencing of tomato elite cultivars 

and transgenic lines

– Expression profiles of targeted genes contributing to 

the nutrition quality of tomato fruit

– Development of functional molecular markers for 

quality traits of Greek tomato varieties



Specialized food products to satisfy the needs 
of targeted groups

General Population

Now

Nephropathy

Diabetes

IBD

Children

Specialized Nutrition
Specific Foods

General Nutrition
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Future

Grouped Population Individualized

Personalized Nutrition
Customized Foods

x mean



Main agriculture productions in C. Macedonia 

Fruit trees 
(peaches, cherries, 

grapes, table 
olives)

Dairy products 
(goats)

Aqua –farming 
(algae, mollusks)

Cereals and their 
products

High added value 
plants (aromatic 

and pharmaceutical 
plants, spices)

Specialized foods, 
functional foods
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