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ABOUT KiNNO 

 

KiNNO Consultants Ltd focuses on Technology, Innovation and Entrepreneurship and acts as an 

intermediary between researchers, engineers, businesses and investors to accelerate the deployment 

of innovations to the market. KiNNO has established strategic partnerships at European and 

International levels with Research & Technology Organisations (RTOs), entrepreneurs and SMEs as 

well as public sector in the 3-Helix model. 

The company aims at constantly and significantly enhancing technology integration and innovation 

capacity, technology transfer and market uptake of research results in sectors such as agro-food, 

energy, environment, transportation, maritime and ICT. KiNNO provides a portfolio of support services 

such as knowledge acquisition: technology scouting and licensing-in; knowledge commercialization: 

marketing R&D, licensing out, spinning-out new ventures; open innovation schemes and cross-cutting 

services: strategic analysis, technical and commercial evaluation of knowledge and technologies, 

project management, and capacity building. 

KiNNO offers its services via many channels such as projects, platforms and methodologies and acts 

as broker for international clients including the European Space Agency (ESA). 



 

 

Address/ 104 Pentelis Ave. 15234, Halandri, Greece, Phone/ +30 210-6838950, Fax/+30 

210-6838952, Email/ info@kinno.eu, www.kinno.eu   

 

3 

CCoonntteennttss  

Contents ............................................................................................................................................. 3 
Introduction........................................................................................................................................ 5 
Definitions .......................................................................................................................................... 7 
1. Sustainable Construction........................................................................................................ 8 

Overview......................................................................................................................................... 8 
Trends............................................................................................................................................. 8 
Technology Opportunities.............................................................................................................. 8 
Key Issues: ...................................................................................................................................... 9 

2. Water Management ............................................................................................................. 10 
Overview....................................................................................................................................... 10 
Trends........................................................................................................................................... 10 
Technology Opportunities............................................................................................................ 10 
Key Issues: .................................................................................................................................... 12 

3. Air Management................................................................................................................... 13 
Overview....................................................................................................................................... 13 
Trends........................................................................................................................................... 13 
Technology Opportunities............................................................................................................ 13 
Key Issues: .................................................................................................................................... 14 

4. Soil Management.................................................................................................................. 14 
Overview....................................................................................................................................... 14 
Trends........................................................................................................................................... 15 
Technology Opportunities............................................................................................................ 15 
Key Issues: .................................................................................................................................... 15 

5. Marine Environment ............................................................................................................ 16 
Overview....................................................................................................................................... 16 
Trends........................................................................................................................................... 16 
Technology Opportunities............................................................................................................ 16 
Key Issues: .................................................................................................................................... 16 

6. Phosphorus Management .................................................................................................... 17 
Overview....................................................................................................................................... 17 
Trends........................................................................................................................................... 17 
Technology Opportunities............................................................................................................ 17 
Key Issues: .................................................................................................................................... 18 

7. Agriculture ............................................................................................................................ 19 
Overview....................................................................................................................................... 19 
Trends........................................................................................................................................... 19 
Technology Opportunities............................................................................................................ 19 
Key Issues: .................................................................................................................................... 20 

8. Transport .............................................................................................................................. 21 
Overview....................................................................................................................................... 21 
Trends........................................................................................................................................... 21 
Technology Opportunities............................................................................................................ 21 
Key Issues: .................................................................................................................................... 22 

9. Fuels...................................................................................................................................... 23 
Overview....................................................................................................................................... 23 



 

 

Address/ 104 Pentelis Ave. 15234, Halandri, Greece, Phone/ +30 210-6838950, Fax/+30 

210-6838952, Email/ info@kinno.eu, www.kinno.eu   

 

4 
Trends........................................................................................................................................... 23 
Technology Opportunities............................................................................................................ 23 
Key Issues: .................................................................................................................................... 24 

10. Waste Management............................................................................................................. 25 
Overview....................................................................................................................................... 25 
Trends........................................................................................................................................... 25 
Technology Opportunities............................................................................................................ 25 
Key Issues: .................................................................................................................................... 26 

11. Food and Drink ..................................................................................................................... 27 
Overview....................................................................................................................................... 27 
Trends........................................................................................................................................... 27 
Technology Opportunities............................................................................................................ 27 
Key Issues: .................................................................................................................................... 28 

Conclusion and Recommendations.................................................................................................. 28 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Address/ 104 Pentelis Ave. 15234, Halandri, Greece, Phone/ +30 210-6838950, Fax/+30 

210-6838952, Email/ info@kinno.eu, www.kinno.eu   

 

5 

IInnttrroodduuccttiioonn  

The current study on eco-innovation aims to identify the emerging technologies on eco-

innovation trends, highlight technological opportunities and address key issues, in line with 

the increasing interest of EU in supporting eco-innovation as an emerging priority, relating to 

different aspects of almost all industries. 

 

According to the Competitiveness and Innovation Program (CIP), eco-innovation is a 
relatively new business and technology area which describes innovative products, processes 

and services aiming at reducing environmental impacts. The term is often used to describe a 

range of related ideas, from environmentally-friendly technological advances to socially 

acceptable business practices. 

 

More specifically, according to the Environmental Technology Action Plan (ETAP) (European 

Commission, 2004) eco-innovation may be described as: “the production, assimilation or 

exploitation of a novelty in products, production processes or in management and business 

methods, which aims, throughout its life cycle, to prevent or substantially reduce 

environmental risk, pollution and other negative impacts of resources use (including energy 
use)”. 

 

Europe has a leading position in eco-innovation patents and emerging technologies. 

Although the EU achieves a remarkably high annual growth rate of 16% in eco-innovation, 

transfer to SMEs is rather low. To enhance the greening of the European economy, the 

transformation of scientific research into self-sustaining market products is a key factor, one 

of the great challenges in any market economy. Barriers such as language and accessibility to 

information hinder an effective uptake of eco-innovations across Europe. 

 

To this end, during the months March to August 2013, the company has monitored and 
reported on a series of emerging Eco-innovation technologies so as to produce a report that 

presents an overview of eco-innovation technology sectors and identifies trends, technology 

opportunities and key issues which are of significant importance. 

 

1. Sustainable Construction 

2. Water Management 

3. Air Management 

4. Soil Management 

5. Marine Environment 

6. Phosphorus Management 
7. Agriculture 

8. Transport 

9. Fuels 

10. Waste Management 

11. Food and Drink 

 

Each of the above areas contributes considerably to the increase of environmental pollution 

and the deterioration of eco-systems, while on the same time it constitutes a respectable 

percentage in GDP (Gross Domestic Product) of most European Countries. To this end, the 
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6 
application of innovation eco strategies and technologies to each of the areas identified can 

have a substantial potential for improvement in the energy and material consumption. 

 

The sources for this research have been presentations in international conferences, such as 

the Eco-Innovation Forum, online sources relevant to Eco-innovation, such as the European 
Commission’s eco-innovation section and scientific reports, such as Eco-Innovation 

Observatory annual reports. All sources were publicly available online. 

 

This report emphasises on emerging technologies that exhibit great potential and have not 

already been used for a prolonged period of time. The rationale behind this selection lies in 

the aim of KiNNO to present new and promising technologies that are expected to have a 

significant impact on their application markets and contribute to sustainable development. 

 

Furthermore, the report includes new technology needs that were detected while examining 

the trends in each sector, as well as the best practices promoting eco-innovation, which 
have already been used successfully (e.g. Sustainable Construction). 

 

Each section of the report, initially describes the current state regarding the environmental 

impact or damage occurred due to current procedures that are used in the sector, as well as 

related policies to be implemented, wherever this applies. Following, sectorial trends are 

recognized and a list of relevant technologies supporting these trends is presented. Finally, 

some key issues are presented and briefly analysed in order to point out issues that relevant 

stakeholders should take into consideration. 

 

We would like to thank Mr. Nikolaos Bouros for his contribution to the identification of 
sources and the selection of material for this report. 

 

This report is a summary of the main findings and is accompanied by a thorough analysis in 

each of the sectors mentioned above. KiNNO Consultants has the expertise to further 

examine these technologies and potential applications and adjust them to its customer 

needs. In case you are interested in more information on a specific sector do not hesitate to 

contact us. 

 

KiNNO Consultants 

  

Authors 

Yiannis Geragotellis  

Dr. Konstantinos Fouskas 

Nikolaos Bouros  
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DDeeffiinniittiioonnss    

Eco-innovation: The production, assimilation or exploitation of a product, production 

process, service or management or business method that is novel to the organization 

(developing or adopting it) and which results, throughout its life cycle, in the reduction of 

environmental impact, pollution and other negative impacts of resources use (including 

energy use) compared to relevant alternatives, applying the commercial application of 

knowledge to elicit direct or indirect ecological improvements.  

 

Mature technology: A technology that has been in use for long enough that most of its 

initial faults and inherent problems have been removed or reduced by further development. 

In some contexts, it may also refer to technology which has not seen widespread use, but 

whose scientific background is well understood. 

 

Emerging technologies: Technologies which arise from new knowledge, or the innovative 

application of existing knowledge, leading to the rapid development of new capabilities and 

have the potential to disrupt or create entire industries. They are new technologies that are 

recently put on the markets or currently developing or will be developed over the next five 

to ten years, and which are projected to have significant systemic and long-lasting economic, 

social and political impacts. Currently, information technology, nanotechnologies, synthetic 

biology, genomics, wireless data communication, man-machine communication, on-demand 

printing, bio-technologies, geoengineering and advanced robotics are considered to be 

emerging technologies. 

 

 

 



 

 

Address/ 104 Pentelis Ave. 15234, Halandri, Greece, Phone/ +30 210-6838950, Fax/+30 

210-6838952, Email/ info@kinno.eu, www.kinno.eu   

 

8 
 

11..  SSuussttaaiinnaabbllee  CCoonnssttrruuccttiioonn  

Overview 

 

Construction accounts for 10% of EU gross domestic product (GDP) and 7% of employment. 

However, it is very resource consuming, accounting for 40% of total energy and materials 

consumed in Europe over the whole life cycle of construction and usage. 

Trends 

 

Trends -currently existing- in the construction area are:   

• There is a tendency to look to new technologies to solve the sustainability agenda. 

• The objective is to minimize the use of resources.  

• Stabilization of nonresidential construction. 

• Rise of eco-innovation and environmental technologies – creative solutions that are 

both good for business and good for the environment. 

• There is a lack of knowledge for real environmental performance, and a lack of 

money for environmental systems. 

• Renovating and retrofitting buildings. 

Technology Opportunities 

 

In order to tackle with the current problems in construction sector, several technologies are 

being currently developed such as the following. 

• Retrofitting - improving of existing buildings with energy efficiency equipment. 

• Next generation “new buildings which generate energy”   

o Building integrated Photovoltaic modules and thermal solar technologies  

o Micro-turbines (10-500 kW) based on biomass, solar cooling 

o Integration into the electricity system 
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9 
• Big buildings (sky scrapers) in passive house standard. Standard for energy efficiency 

in a building, reducing its ecological footprint. It results in ultra-low energy buildings 

that require little energy for space heating or cooling. 

• Floating (or amphibian) houses which can provide defense against rising sea levels 

and flooding as a result of global warming. 

Key Issues: 

 

• The construction sector represents an area where large savings in CO2 emissions 

and natural resources efficiency can be achieved. 

• Refurbishment (or retrofit) of existing buildings is a key area. Only 2% of building 

constructed are new ones. 

• Changing to value-based rather than cost-based processes and taking into account 

the whole building life cycle when creating new premises. 

• Making sure new and existing technologies coexist in harmony and are compatible.  

• Improving collaboration and communication between all stakeholders, encouraging 

knowledge transfer and demonstrating new techniques; 

• Developing more dynamic standards at Member State and EU level – and ensuring 

standards are not barriers but rather serve as benchmarks essential to reward real 

advances. 
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22..  WWaatteerr  MMaannaaggeemmeenntt  

Overview 

 

Water availability problems affect many regions in Europe and across the world and they 

represent a serious and growing challenge. Recent studies suggest that the world may face a 

40 % global water shortfall by 2030. Many sources of freshwater will be under additional 

strain from climate change and population growth. Over 2 billion people are to face absolute 

water scarcity and this will directly threaten social and economic development.  

Trends 

 

• Water availability problems - water scarcity. 

• With increasing trade between nations and continents, water is more frequently 

used to produce exported goods.  

• Knowledge about the virtual water flows. 

• Water depletion and pollution. 

 

Technology Opportunities 

 

• Cost-effective, low energy desalination. 

• Oxygenation of large water bodies by low-energy means. 

• Real-time network monitoring and management. 

• Low-pressure, self-cleaning, chemical-free membrane systems. 

• Nearly-chemical-free water and wastewater treatment including ‘synthetic biology’. 

• Low energy UV/non-UV disinfection. 

• Self-healing pipe materials or other non-invasive pipe repair techniques. 

• Leakage detection systems. 



 

 

Address/ 104 Pentelis Ave. 15234, Halandri, Greece, Phone/ +30 210-6838950, Fax/+30 

210-6838952, Email/ info@kinno.eu, www.kinno.eu   

 

11 
• Replace pressure reducing valves (PRVs) with units, which harness the energy and 

transform it to electric current. 

• Decision support systems, that help farmers decide which crops to grow and how 

best to use their supply of water to optimize their resources in these conditions.  

• Techniques to remove metals from waste water. 

• Replacement of air blowing equipment with more efficient compressors, novel 

small-bubble or passive aeration. 

• Sustainable drainage systems and separation of surface runoff from foul sewer. 

• Green roofs. 

• Wind-turbine technology with water production and purification expertise to extract 

water from air. 

• Technique for harvesting water without using external energy supplies. 

• Wind-turbine system for extracting drinking water from salty or polluted water. 

• Functionalized surfaces utilizing nanotechnology and chemical catalysis.  

• Forward Osmosis - alternative desalination process. 

• Filter system incorporating synthetic aquaporin proteins. 

• Novel electrolysis based disinfection system utilizing sodium chloride (salt). 

• Purifying water with glass beads. 

• A pressure-reducing system generating electric power from the pressure drop in 

fluids. 

• The Hydric system, which combines soil conditioning agents and a novel pipe 

configuration to allow low-pressure sub-surface irrigation. 

• Aeration technologies using micro-bubbles or no bubbles for greater Oxygen 

saturation, aeration through siphon or vortex technology (HiOx® sytem, Sorubin). 

• Technologies such as permeable hard paving, hydraulic brakes and sub-surface 

detention basins comprising modular high-strength plastic cells. 

• Nano-technology paint coatings. 
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Key Issues: 

 

• Innovation in respect of water is widespread and diverse because water is so central 

to human existence and activity. It encompasses both technological and non-

technological solutions.  

• The water sector faces significant barriers to advancing innovative solutions. Firstly, 

those that benefit from innovation in the water sector are often not in a position to 

demand those changes. Public policy and regulation should act in the interests of the 

beneficiaries. Secondly, capital-intensive operations have driven mergers in the 

water chain, which can incur higher costs and lead to a reduction in innovative 

efforts. 

• Assistance to innovators that create high-value niche products could challenge the 

vested interests through more new, cost-effective options but providing this 

assistance would involve risk-taking policies.  

• It is worth targeting these sectors in which water consumption is greatest. Incentives 

that attract technology developers to those sectors will achieve the maximum 

environmental impact in respect of the water environment.  

• In the light of the concept of "virtual water" it is of crucial importance to aim for 

innovation activities along the whole production and supply chain.  

• There is a significant and growing market for eco-innovative water technologies 

within those parts of Europe where climate change will be felt most strongly. 

• Critical Actions: 

o Focus measures to foster innovation activity on those industry sectors 

where the largest impacts can be achieved. 

o Examine the water footprints of major European imports to determine 

where there are supply-chain vulnerabilities, which might usefully be 

addressed through innovation in respect of water. Engage with the agenda 

on the life cycle water footprint labelling of products. 

o Review the European policy landscape in respect of measures encouraging 

water innovation, with a view to publishing a guide for legislators. 

o Study carefully those initiatives (both in Europe and beyond) that have 

demonstrated success in stimulating innovation in the area of water 

technology and use so as to develop best-practice solutions for 

implementation in the EU. 
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33..  AAiirr  MMaannaaggeemmeenntt  

 Overview 

 

Air pollution has been one of Europe's main political concerns since the late 1970s. 

European Union policy on air quality aims to develop and implement appropriate 

instruments to improve air quality. The control of emissions from mobile sources, improving 

fuel quality and promoting and integrating environmental protection requirements into the 

transport and energy sector are part of these aims.  

Trends 

 

• Air pollution- ground level ozone and particulate matter. 

• Reductions since 1990 in the emissions of nitrogen oxides, sulphur, dioxide, volatile 

organic compounds and ammonia delivered by current policies. 

• The trends in emissions of key pollutants NOX and PM2.5 have been tempered by 

the increased market penetration of diesel vehicles since 1990. 

Technology Opportunities 

 

• Advanced vehicles (battery electric vehicles, (plug-in) hybrid electric vehicles, 

hydrogen fuel cell vehicles and energy efficient internal combustion vehicles). 

• Use of nanoparticles to capture CO2, to large-scale testing of solvents. 

• SOLVit: Research on CO2 capture using solvents on a large scale and wide scope in 

multiple countries. 

• ZEG: Pilot facility for producing electricity and hydrogen with zero emissions. 

• Chemical Looping Combustion (CLC), an alternative for producing energy while 

capturing CO2.  

• Palladium membrane: Super-thin, patent-pending membrane that separates 

hydrogen. 
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14 
• DualCO2: a dual-phase membrane, with a molten-carbonate phase that transports 

CO2 from one side of the membrane to the other, and a solid yet porous ceramic 

phase that supports the molten phase. 

• NanoCO2: Nanoparticles enhanced with amines to raise efficiency of CO2 capture 

systems. 

Key Issues:  

 

• Concerning health impacts, currently in the EU there is a loss in statistical life 

expectancy of over 8 months, equivalent to 3.6 million life years lost annually. 

• It has been possible to measure progress towards the key target of reducing GHG 

emissions, and some of the indicative targets. 

• The 'target path' for reducing 60 % of GHG emissions from transport by 2050 

(including aviation but excluding international maritime emissions) has been taken 

from the European Commission's impact assessment supporting the White Paper on 

Transport (EC, 2011d).  

• Transport energy consumption actually rose slightly in 2011 compared to 2010, 

while overall transport GHG emissions (excluding maritime) in 2010 only reduced by 

0.4 % compared to 2009. 

• A range of alternative fuels are required in the market, including electricity, 

hydrogen biofuels, methane (compressed natural gas (CNG) and biomethane), LPG 

and others. 

 

  

44..  SSooiill  MMaannaaggeemmeenntt  

  Overview 

 

Soil is formed by mineral particles, organic matter, water, air and living organisms. It has a 

role as a habitat and gene pool, serves as a platform for human activities, landscape and 

heritage and acts as a provider of raw materials. These functions are worthy of protection 

because of their socio-economic as well as environmental importance. 
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15 
Erosion, loss of organic matter, compaction, salinization, landslides, contamination, sealing… 

Soil degradation is accelerating, with negative effects on human health, natural ecosystems 

and climate change, as well as on our economy. At the moment, only nine EU Member 

States have specific legislation on soil protection (especially on contamination). 

Trends 

 

Increased global land use and potential soil degradation is expected due to climate change, 

the growth in world population, the rising consumption of meat and dairy products in the 

emerging economies, and the increased use of biomass for energy and other industrial 

purposes. 

Technology Opportunities 

 

• Usage of new remote-sensing techniques. 

Key Issues:  

 

• Promote sustainable management of soil resources and improved global governance 

for soil protection and sustainable productivity. 

• Encourage investment, technical cooperation, policy, education awareness and 

extension in soils. 

• Promote targeted soil research and development focusing on identified gaps, 

priorities and synergies among economic/productive, environmental and social 

dimensions. 

• Enhance the quality and availability of soil data and information: collection, analysis, 

validation, reporting, monitoring, integration with other disciplines. 

• Harmonize and establish voluntary guidelines of methods, measurements and 

indicators for soil protection and sustainable management.
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55..  MMaarriinnee  EEnnvviirroonnmmeenntt  

Overview 

 

Human activities that depend on the sea, such as fishing and tourism, suffer from damaged 

ecosystems and use-related competition that will become increasingly serious. The need to 

integrate objectives of environmental protection into socio-economic activities and other 

policies is often stressed in international instruments, together with the necessity to manage 

the marine environment and coastal areas in an integrated manner. Also, solid waste 

polluting the sea is a global concern. Current assessments indicate that much of the litter is 

composed of packaging waste; a high amount (40% of the total number of items) arises from 

cigarette butts, while plastics account for about 80% of the overall quantity of floating litter. 

 Trends 

 

• Human activities that depend on the sea, such as fishing and tourism, suffer from 

damaged ecosystems and use-related competition will become increasingly serious. 

• Necessity to manage the marine environment and coastal areas in an integrated 

manner. 

• Global concern due to solid waste polluting the sea. 

• The Ecosystem Approach to the management of human activities has been adopted 

by the parties to the Convention and gradually implemented in the Mediterranean. 

Technology Opportunities 

 

• The development of a monitoring program. 

Key Issues:  

 

• Increased acidification of seawater 

• Reduced salinity & over-fishing 

• Human activity along coasts 

• Marine litter & underwater noise 
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• Discharge of oil and other substances 

• Shipping accidents & radionuclides 

• Direct effects of pollution on human health 

 

66..  PPhhoosspphhoorruuss  MMaannaaggeemmeenntt  

Overview 

 

Phosphorus is an essential nutrient for all living matters and it is the crucial component in 

adenosine triphosphate (ATP), the cell’s main form of energy storage. Nevertheless, current 

usage patterns put a long-term supply at risk. Innovation along the life cycle can help to 

reduce phosphor losses and monitoring tools empower policies to act in a target oriented 

manner. However, a comprehensive policy to address the life cycle of phosphorus does not 

yet exist on the European level. 

 Trends 

 

• European phosphorus supply is highly import dependent, contributing to the 

vulnerability of food security.  

• Monitoring tools empower policies to act target-oriented. 

• The demand for phosphorus is predicted to increase by 50 – 100 % by 2050 because 

of population growth, changes in diets and increase in biofuel production. 

• Global phosphate reserves may be depleted in the next 80-120 years.  

• The peak production of phosphorus is estimated to occur around 2030. 

Technology Opportunities 

 

• Optimized phosphorus recovery from sewage sludge by means of a hybrid process 

consisting of low-pressure wet oxidation and nano-filtration (e.g. PHOXNAN, PRISA, 

Seaborne). 

• Recovery from sewage sludge ashes (e.g. PASCH, SEPHOS, SUSAN, ASHDEC) by 

means of monoincineration. 
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• Monitoring of Phosphorus. 

• Microbiological recover phosphorus from soils such as struvite. 

• Field gypsum (spread on cultivated fields. After soil tillage dissolves in wet cultivated 

fields to calcium and sulphate ions, which improve soil phosphorus retention 

capacity). 

 

 

Key Issues:  

 

• Phosphorus is essential for agriculture and food production as it cannot be 

substituted. 

• Phosphorus demand skyrocketed in 2008 and is predicted to increase 50-100% by 

2050 because of population growth, changes in diets and increase in biofuel 

production. 

• Global phosphate reserves may be depleted in the next 80-120 years. The peak 

production of phosphorus is estimated to occur around 2030. 

• The excess phosphorus from agriculture and urban wastewater reinforces 

eutrophication and thus feeds algal blooms. 

• Due to its recyclability, sustainable management over the life cycle and maximizing 

phosphorus recovery offer the potential for many eco-innovations to flourish, 

however it better be done under observation of experts. 

• Recovery from wastewater treatment of up to 90 % is feasible if emerging 

monoincineration facilities are deployed at a large scale. Over the lifecycle, a 

potential of some 50 % reduction of import dependency exist. 

• However existing barriers at many levels need to be removed; a comprehensive 

policy and incentives for market introduction are necessary. 
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77..  AAggrriiccuullttuurree  

  Overview 

 

In the EU almost 50% of the territory is covered by farmland (both arable land and 

permanent grassland). Agriculture therefore plays a key role in land management and has a 

huge responsibility in the preservation of natural resources.  

A radical policy change on reducing huge food wastes is essential and FAO considers that a 

target of a 50% reduction of food waste is feasible. 

 Trends 

 

• Green agriculture is capable of feeding growing population at higher nutritional 

levels until 2050. 

• Green agriculture will reduce poverty as green farming practices have proved to 

increase yields. 

• Green agriculture has the potential to be a net creator of jobs that provides a higher 

return on labor inputs than conventional agriculture. 

• World food demand is expected to increase by 70% by 2050 (FAO). The dramatic 

increase in global food demand will be accompanied by a steep increase in the 

demand for feed, fibre, biomass, and biomaterial.  

Technology Opportunities 

 

• Establish a transparent system for reporting and monitoring progress. 

• Integrated pest-management system which combines three techniques: an 

electronic insect trap that lets growers ‘look’ inside a rice-storage silo to see how 

many insects they are fighting; aeration or refrigeration to lower storage 

temperatures and delay pest development; and the use of CO2 or nitrogen to kill or 

slow down development. 

• Benchmarking, sustainability standards, foot-printing, lifecycle analysis (with a focus 

on waste management), and certification systems needed. 
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• Technology - Danish LED greenhouse system lights path to energy savings. 

 

Key Issues:  

 

• Better knowledge of actual pesticide use will be the key input to calculate risk 

indicators – relevant information gathering systems have to be set up quickly to 

allow calculation of indicators and the trends in their development (also 

retrospectively). 

• Increased and sustainable agricultural output will be achievable only with major 

research and innovation efforts at all levels. 

• Appropriate technology, ICT and satellite navigation support, as well as new 

management tools, provide important development potential. Education and 

training are essential for developing the skills needed. 

• Progress is needed in the field of integrated pest management, biological control of 

plant diseases and pests, improved use of plant protection products, and reducing 

GHG-emission from animal production and soils. Solutions for recycling and the 

reduction of post-harvest losses would alleviate pressures on natural resources. The 

potential of green technologies, such as ICT, precision farming, and pest warning 

systems, should be explored. 

• Particular emphasis should be placed on integrated agro-ecological systems, 

including the enhancement of soil, biodiversity, carbon sequestration, water 

retention, ecosystem stability and resilience, and pollination functions. Solutions 

could focus on improved land management (including low tillage and maintenance 

of green infrastructure), integrated spatial planning and new agro-forestry systems, 

as well as natural ecosystem conservation methods. 

• Drastical reduction of the use of pesticides and herbicides is required. 
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88..  TTrraannssppoorrtt  

Overview 

 

Cars are responsible for around 12% of total EU emissions of carbon dioxide (CO2), the main 

greenhouse gas. 

 Trends 

 

• The automotive industry will have a greater incentive to invest in new technologies 

that reduce CO2 emissions from new cars, under legislation adopted by the 

European Commission. 

• With the Roadmap for moving to a low-carbon economy in 2050, the EU sets out its 

plan to meet the long-term target of reducing greenhouse gas emissions in different 

sectors by 2050. 

• Moreover, the Commission's White Paper on Transport 2011 describes a pathway to 

increase the sustainability of the transport system with technological innovation, 

enabling the transition to a more efficient and sustainable European transport 

system. 

• Emissions from shipping are currently some 1000 million tons annually, and in the 

absence of action they are expected to more than double by 2050. 

 

Technology Opportunities 

 

• Solar panels converting sunlight into electric energy needed. 

• Advanced high-strength steel for cars. 

• Tire Pressure Monitoring Systems on light commercial vehicles and heavy-duty 

vehicles. 

• Newer engines and innovative engine retrofits now on the market allow for vessel 

engines to operate efficiently at low loads for extended periods without damaging 

the engines. 
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• Hull coating technology. 

• Integrated propeller rudder design with a rudder bulb. 

• Propeller nozzles and tip winglets. 

• Propeller boss cap with fins. 

• Optimized propeller blade section. 

• Contra-rotating propellers. 

• Wing thrusters. 

• Pulling thrusters. 

• Main Engine and Common Rail Technology. 

• Waste Heat Recovery (WHR). 

• Speed Control of Pumps and Fans. 

• Energy Saving Utilities (e.g., lighting). 

• LNG as an alternative fuel. 

Key Issues:  

 

Areas that need to be addressed and have room for innovative improvement are: 

• Exhaust system design 

• Acoustics (noise produced by the system) 

• Thermodynamics (Optimize air flow, reduce thermal loss and temperature) 

• Durability (Life of an exhaust system) 
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99..  FFuueellss  

Overview  

 

Commission policy proposals for a 10% renewable energy use in road transport fuels by 

2020, of which biofuels is expected to be a significant part, were approved by the Council in 

March 2007. The Fuel Quality Directive (FQD), also includes sustainability criteria and targets 

a reduction in lifecycle greenhouse gas emissions from fuels consumed in the EU by 6% by 

2020. 

Trends 

 

• Approved proposal for a 10% renewable energy use in road transport fuels by 2020, 

of which biofuels is expected to be a significant part. 

• Biofuels demand in the EU is expected to be satisfied through a mix of domestic 

production and imports. 

• Demand for biofuels is likely to increase agricultural land use; if this would include 

conversion of carbon-rich habitats into agricultural use, it may cause adverse carbon 

emission effects. 

Technology Opportunities 

 

• Cost-effective pretreatment technologies, improved cellulase enzyme activities, and 

co-fermentation of 6-C (e.g. glucose) and 5-C (e.g. xylose) sugars to ethanol. 

• The SEKAB’s pilot lignocellulosic ethanol plant in Örnsköldsvik. 

• Arkenol’s pilot cellulosic ethanol plant, established in Izumi. 

• Proprietary process to produce fuel ethanol from lignocellulosic materials. 

• Efficient technologies in microalgae harvesting and oil extraction.  

• Pilot-scale biodiesel production technology using the oil from microalgae which can 

produce a large amount of high-quality biodiesel. The company has developed a 

pretreatment technology that cleans the crude oil from microalgae. 
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24 
• Energy efficient fuel production of Fischer-Tropsch (FT). 

• Light duty diesel and Heavy Duty Diesel vehicles. 

Key Issues:  

 

• The advanced biofuel production technologies including lignocellulosic ethanol, 

microalgal biodiesel, and Fischer-Tropsch (FT) fuel have a good technical potential to 

substantially replace fossil fuels in the future. 

• Research is necessary to improve the efficiencies in those areas and explore new 

technologies and therefore should be financed. 

• The main policy instrument to address the technological barriers could be to provide 

financial supports to research and development (R&D) activities. 

• It is expected that new heavy-duty diesel vehicles will need to employ after-

treatment technologies to control emissions of particulate matter and nitrogen 

oxides. 
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1100..  WWaassttee  MMaannaaggeemmeenntt  

Overview 

 

Each year in the European Union only, we throw away 3 billion tons of waste, 90 million tons 

of them being hazardous. This amounts to about 6 tons of solid waste for every man, woman 

and child, according to Eurostat statistics. Most of what we throw away is either burnt in 

incinerators, or dumped into landfill sites (67%). But both these methods create 

environmental damage and, in turn, are harmful to human health, as well as to plants and 

animals. 

Trends 

 

• Between 1990 and 1995, the amount of waste generated in Europe increased by 

10% and by 2020, the OECD estimates, we could be generating 45% more waste 

than we did in 1995. 

• The EU's Sixth Environment Action Programme identifies waste prevention and 

management as one of four top priorities. Its primary objective is to decouple waste 

generation from economic activity, so that EU growth will no longer lead to more 

and more rubbish, and there are signs that this is beginning to happen. 

• Waste electrical and electronic equipment (WEEE) is the fastest growing waste 

stream in the EU, and is expected to reach 12 million tons a year by 2020. 

Technology Opportunities 

 

• Ε-AIMS – automatic and individualized sorting and management processes of e-

wastes. 

• Frit-rec – integrated technology for the reuse of waste lime from the production of 

ceramic compounds. 

• Big tyre recycling – tyres regenerating into reclaim rubber and steel wire/ fibre.  

• Naturalista – post-used shoes recovery in footwear industry and other applications. 

• Ecopack – improvement on green labels for packaging. 
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• Prowaste – efficient utilization of plastic waste through product design and process 

innovation. 

• Euroc2c carpet chains – towards closed loop chains in Europe. 

• Ace – advanced pre-commercialization of eco rubber. 

• Recytube – increasing the use of recycled carbon nanotube (cnt) compounds for 

applications. 

• BP sorting – black polymer sorting. 

• Parilas – quality aluminum recycling. 

• WC-REC – design and construction of a windscreen recycling line. 

• The diapers project – a zero emission green plant. 

Key Issues: 

 

• Waste prevention is closely linked with improving manufacturing methods and 

influencing consumers to demand greener products and less packaging. 

• If waste cannot be prevented, as many of the materials as possible should be 

recovered, preferably by recycling. 

• About one-third of the EU’s 2020 target for renewable energy in transport could be 

met by using bio-gas produced from bio-waste, while around 2% of the EU’s overall 

renewable energy target could be met if all bio-waste was turned into energy. 
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1111..  FFoooodd  aanndd  DDrriinnkk  

Overview 

 

Environmental problems in the F&D sector are often perceived through agricultural 

production, processing and transportation of food. In terms of contribution to climate 

change, it is estimated that food and drink products are responsible for 20 to 30% of the 

various environmental impacts of private consumption in the EU25. 

Trends 

 

Recently, attention is given to the environmental impact of food miles and consumers’ 

drinking and eating habits. 

Technology Opportunities 

 

• Zero emission projects for the food industry from the Graz University of Technology. 

• Siemens and ABB automation for the food industry. 

• TM smart track (water free) automated transport conveyors from Austrian 

Thonhauser. 

• Persulfate technology (PST) from Austrian Thonhauser. 

• Akulon ® PA6 resins from Dutch DSM. 

• BIOPLAST TPS®, from the German Biotec. 

• Ecovio® product line from global BASF. 

• Tecta® compostable dispersion-coated packaging from Finish Stromsdal. 

• Food ozone sensors from American EcoSensors Inc. 

• Food monitoring to avoid waste generation. 

• Mechanical biological treatment (MBT) from ORA Ltd or from WRG Ltd. 

• Methods for rainwater harvesting. 
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Key Issues: 

 

• Recycling technologies are available for dealing with food waste-to-energy.  

• Currently and in the short term, co-generation to produce electricity (for own use or 

to share/sell to other facilities) is seen as a feasible technological eco-innovation. 

  

CCoonncclluussiioonn  aanndd  RReeccoommmmeennddaattiioonnss  

Some of the main points identified in the report are summarized below.  

Firstly, for the construction sector, there’s a tendency to refurbishment (or retrofit) of 

existing buildings as only 2% of building works are new constructions. This sector represents 

an area where large savings in CO2 emissions and natural resources consumption can be 

made. In order for emerging technologies to be successfully placed on the markets, experts 

have to make sure that they work well in the marketplace, that collaboration and 

communication between all stakeholders is ideal, and that knowledge transfer is attained. 

Finally, it is essential to develop more dynamic standards at Member State and EU level and 

to ensure that those standards are not barriers but rather serve as benchmarks. 

For water management, it is evident that it faces significant barriers to advancing innovative 

solutions. That is mainly because those who benefit from innovation in the water sector are 

often not in position to demand those changes. Public policy and regulation should act in the 

interests of the beneficiaries. Furthermore, assistance to innovators that create high-value 

niche products should be provided. This assistance could challenge the vested interests 

through more new, cost-effective options but providing it would involve risk-taking policies. 

Also, incentives that attract technology developers to these sectors in which water 

consumption is greatest, will achieve the maximum environmental impact in respect of the 

water environment. Finally, examining the water footprints of major European imports to 

determine where there are supply-chain vulnerabilities and reviewing the European policy 

landscape in respect of measures in order to encourage water innovation are potential 

actions that must be taken under consideration. 

As far as air management and fuels are concerned, in order to recognize the impacts they 

have on our health we have to mention that currently in the EU there is a loss in statistical 

life expectancy of over 8 months, equivalent to 3.6 million life years lost annually. Therefore, 

a range of alternative fuels are required in the market, including electricity, hydrogen 

biofuels, methane, LPG and others. Also, the advanced biofuel production technologies 

including lignocellulosic ethanol, microalgal biodiesel, and Fischer-Tropsch (FT) fuel have a 

good technical potential to substantially replace fossil fuels in the future. Finally, new heavy-
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29 
duty diesel vehicles should employ after-treatment technologies to control emissions of 

particulate matter and nitrogen oxides. 

Regarding the soil management, promoting sustainable management of soil resources and 

improving global governance for soil protection and sustainable productivity would be a 

good step towards “greener” management of the resource. Investments, technical 

cooperation, policies, education awareness and extension in soils should be encouraged. 

Enhancing the quality and availability of soil data and information (collection, analysis, 

validation, reporting, monitoring) and establishing guidelines of methods, measurements 

and indicators for soil protection and sustainable management would be key towards those 

steps. 

Concerning the marine environment, human activities on the sea result to reduced salinity, 

marine litter, underwater noise, increased acidification of seawater and water pollution 

from shipping accidents. The creation of a monitoring program would be a good way in the 

effort of reducing the sea pollution.  

Moving on, phosphorus management, due to its recyclability, sustainable management over 

the life cycle and maximizing phosphorus recovery offer the potential for many eco-

innovations to flourish. Recovery from wastewater treatment of up to 90 % is possible if 

emerging mono-incineration facilities are used at a large scale. But for making these 

possible, existing barriers at many levels need to be removed; a comprehensive policy and 

incentives for market introduction are necessary. 

Continuing with agriculture, it is clear that only with major research and innovation efforts at 

all levels we can achieve increased and sustainable agricultural output. Appropriate 

technology, ICT and satellite navigation support, as well as new management tools, will 

provide important development potential. However, education and training are essential for 

developing the skills needed. 

Regarding transport, exhaust system design, acoustics (noise produced by the system), 

thermodynamics (optimize air flow, reduce thermal loss and temperature), durability (life of 

an exhaust system) are areas that should be addressed and have room for innovative 

improvement. 

Fuels are also an important sector where actions should be taken. The advanced biofuel 

production technologies including lignocellulosic ethanol, microalgal biodiesel, and Fischer-

Tropsch (FT) fuel have a good technical potential to substantially replace fossil fuels in the 

future. But to improve the efficiencies in those areas and explore new technologies, 

research is necessary and therefore should be financed. Finally, it is expected that new 

heavy-duty diesel vehicles will need to employ after-treatment technologies to control 

emissions of particulate matter and nitrogen oxides. 

As for waste management, about one-third of the EU’s 2020 target for renewable energy in 

transport could be met by using bio-gas produced from bio-waste, while around 2% of the 
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EU’s overall renewable energy target could be met if all bio-waste was turned into energy. 

Also, improving manufacturing methods and influencing consumers to demand greener 

products and less packaging will lead to waste reduction. 

Finally, in the food and drink sector, recycling technologies are available for dealing with 

food waste-to-energy. Currently and in the short term, co-generation to produce electricity 

is seen as a feasible technological eco-innovation. 

Taking into consideration all the data obtained from the research and the issues mentioned 

above, we can conclude that investment and research in all those areas are of high 

importance. Due to the, significant environmental effects caused by current procedures that 

are used on the identified areas, it is essential that further actions must be taken to control 

and reduce the impact they have on the environment. 

Both mature and -mainly- emerging technologies must be put into use, in order to efficiently 

tackle with the matter. The latest European Policies that are more and more directed to 

green technologies and funding by the European Commission regarding eco-innovation 

projects indicate that eco-innovation is a very promising concept and its use on rapidly 

developing markets, concerning technologies opportunities, can be both benefit the 

environment and be profitable for the businesses engaging with them. 
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