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• To summarize the most recent research trends in the 

area of waste related cleaner technologies.  

• To assess mechanisms and strategies for ensuring 

high impacts and fast diffusion of these 

technololgies (actors, markets, policies and actions 

needed) 

 

Aim of this study 
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1. Policy background 

2. Research background and methodology 

3. Results 
a. Types of projects and key indicators 

b. Diffusion patterns 

c. Networking as dissemination strategy  

4. Conclusions and outlook 

Overview 
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• “Thematic Strategy on Waste Prevention and Recycling” 

under the 6th Environment Action Programme: Waste 

Hierarchy and the Life Cycle Approach 

• “Resource Efficiency Flagship Initiative” under the Europe 

2020 Strategy: aims at a resource-efficient, low-carbon 

economy to achieve sustainable growth by improved 

productivity, cost savings and increased competitiveness.  

• need to shift from treatment of waste (output orientation, 

cradle-to-grave approach) to resource management (input 

orientation, cradle-to-cradle approach) 

Policy background 
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The 7th EU Framework Programme for R&D 

• EU's main programme for funding research across Europe 

• duration: 2007-2013 

• total budget: € 53 billion 

• Aim: jobs, competitiveness, knowledge economy 

• Projects: technological development and demonstration 

• participants from different European (and other) countries 

Research background 
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The 7th EU Framework Programme for R&D 
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Methodology 

FP Framework Programme 

SP Specific Programmes 

WP Work Programme 2007, 08, 09, … 

•  Ideas 

•  People 

•  Capacities 

•  Cooperation 

Themes 

Activities 

Areas 

Topics 

•  Health 

•  Food, Agriculture, Fisheries, Biotechnologies 

•  Information & communication technologies 

•  Nanosciences & new production technologies 

•  Energy 

•  Environment (incl. Climate Change) 

•  Transport 

•  Socio-economic Sciences and the Humanities 

•  Space 

•  Security 
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Framew. P. 

Spec. Prog. 

WP 

Activities 

Areas 

Topics 

            e.g. 

2:    Food, Agriculture, Fisheries, Biotech. 

2.1:  Sustainable prod. + management of biological resources 

2.1.2: Increased sustainability of all production systems 

KBBE-2007-1-2-01 Annual food crops with improved tolerance to multiple biotic stress 

KBEE-2007-1-2-02 Genomics for cereal improvement for food, feed and non-food uses 

KBEE-2007-1-2-03 Development of more efficient risk analysis techniques for pests and  

              pathogens of phytosanitary concern 

KBEE-2007-1-2-04 Reducing need for external input in high-value protected horticultural  

              and ornamental crops 

KBBE-2007-1-2-05 Novel forest breeding 

KBBE-2007-1-2-06 Developing new methods for valuing and marketing of currently  

               non-marketable forest goods and services 

KBBE-2007-1-2-07 Coordination of Agricultural Research in the Mediterranean 

programme 

planning 

Themes 

Methodology 
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WP 

Activities 

Areas 

Topics Projects 
Projects 

Projects 
Projects 

programme 

planning 

e

v

a

l 

research 

projects 

Framew. P. 

Spec. Prog. 

Themes 

Methodology 

Org, 

Org. 

Org. 
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WP 

Activities 

Areas 

Topics Projects 
Projects 

Projects 
Projects 

programme 

planning 

e

v

a

l 

research 

projects 

impacts on enviro. 

technol., markets,  

society, policy, etc. 

dissemination of 

results, diffusion of 

technologies 

External factors 
Framew. P. 

Spec. Prog. 

Themes 

Invention:  
basic research 

Innovation:  
applied research, 

techn. dev. 

Diffusion:  
demonstration action, 

market studies 

Policy: 
impact assessments 

Methodology 

Org, 

Org. 

Org. 



Martinuzzi / Montevecchi: How european research projects on waste-related cleaner technologies contribute to sustainable solutions 

WP 

Activities 

Areas 

Topics Projects 
Projects 

Projects 
Projects 

programme 

planning 

e

v

a

l 

research 

projects 

dissemination of 

results, diffusion of 

technologies 

External factors 

impacts on enviro. 

technol., markets,  

society, policy, etc. 

EU-SDS 

Policy objectives, 

implementation 

mechanisms 

Framew. P. 

Spec. Prog. 

Themes 

Methodology 

Org, 

Org. 

Org. 

Thematic Strategy on  

Waste Prevention  

and Recycling 

Waste Hierarchy 

Resource Efficiency  

Flagship Initiative 
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WP 

Activities 

Areas 

Topics Projects 
Projects 

Projects 
Projects 

External factors 

impacts on enviro. 

technol., markets,  

society, policy, etc. 

Framew. P. 

Spec. Prog. 

Themes 

Methodology 

Org, 

Org. 

Org. 

1. The FP7 monitoring system (www.FP7-4-SD.eu) allowed us to 

identify 35 research topics with expected positive impacts on two 

policy objectives: 

• avoid generation of waste by applying the concept of life-cycle thinking 

• avoid generation of waste by promoting reuse and recycling 

EU-SDS 

Thematic Strategy on  

Waste Prevention  

and Recycling 

Waste Hierarchy 

Resource Efficiency  

Flagship Initiative 
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2. Qualitative & quantitative analysis based on descriptions of 50 

projects funded under the topics identified before 
  

Social Network Analysis of partners and countries to reveal 

collaboration structures 

WP 

Activities 

Areas 

Topics Projects 
Projects 

Projects 
Projects 

External factors 

impacts on enviro. 

technol., markets,  

society, policy, etc. 

Framew. P. 

Spec. Prog. 

Themes 

Methodology 

Org, 

Org. 

Org. 

EU-SDS 

Thematic Strategy on  

Waste Prevention  

and Recycling 

Waste Hierarchy 

Resource Efficiency  

Flagship Initiative 
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FP7 already supports the shift to a cradle-to-cradle society and is in line with the aims of 

the new Flagship Initiative “A resource-efficient Europe”. Among the organizations 

participating in FP7 a waste related research network has emerged. 

Research on waste treatment technologies: Research policy should try to increase the 

involvement of private-for-profit organizations and stimulate the dissemination of new 

technologies. 

Research on waste usage: waste-reduction is not an issue when usage of waste is a 

business model; projects should be accompanied by environmental impact assessments to 

ensure that the potential of waste prevention is not overruled by commercial purposes. 

Research on waste prevention is not an explicit aim of FP7. We suggest a specific area or 

activity in “Horizon 2020”. 

 

Previous findings 

2. Qualitative & quantitative analysis based on descriptions of 50 

projects funded under the topics identified before 
  

Social Network Analysis of partners and countries to reveal 

collaboration structures 
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2. Qualitative & quantitative analysis based on descriptions of 50 

projects funded under the topics identified before 
  

Social Network Analysis of partners and countries to reveal 

collaboration structures 

WP 

Activities 

Areas 

Topics Projects 
Projects 

Projects 
Projects 

External factors 

impacts on enviro. 

technol., markets,  

society, policy, etc. 

Framew. P. 

Spec. Prog. 

Themes 

Methodology 

Org, 

Org. 

Org. 

EU-SDS 

Thematic Strategy on  

Waste Prevention  

and Recycling 

Waste Hierarchy 

Resource Efficiency  

Flagship Initiative 
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3. Telephone interviews with 31 project coordinators in order to 

collect their experiences, assessments and expectations of 

diffusion patterns and networking mechanisms 
4.  

 Identification of diffusion patterns with strong similarities 

regarding deliverables and actors involved 

WP 

Activities 

Areas 

Topics Projects 
Projects 

Projects 
Projects 

External factors 

impacts on enviro. 

technol., markets,  

society, policy, etc. 

Framew. P. 

Spec. Prog. 

Themes 

Methodology 

Org, 

Org. 

Org. 

EU-SDS 

Thematic Strategy on  

Waste Prevention  

and Recycling 

Waste Hierarchy 

Resource Efficiency  

Flagship Initiative 
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The adoption of a new technology  is a complex process that takes years to 

decades (Montalvo, 2008; Battisti & Stoneman 2003)  

 

Theories explaining the diffusion of new technologies evolved from the 

“linear model” (Bush, 1945) to more and more complex models (Kline, 

1985; Von Hippel, 1988; Edgerton, 2004, Moulaert et al., 2006). 

 

(f)actors and activities fostering the up-take of new technologies:  

o Priority setting for R&D (Hekkert et al., 2007) 

o R&D policies Montalvo, 2008) 

o Market structures (Barreto & Kemp, 2007; Kemp & Volpi, 2007) 

o Networking (Rogers, 2003) 

o Consultancies (Bessant et al., 1995) 

o Existence of competing technologies (Kemp & Volpi, 2007) 

Diffusion patterns 
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1. Policy background 

2. Research background and methodology 

3. Results 
a. Types of projects and key indicators 

b. Diffusion patterns 

c. Networking as dissemination strategy  

4. Conclusions and outlook 

Overview 
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• 31 projects dealing with life-cycle thinking,  

reuse, recycling and waste prevention 

• total research budget: € 219 million,  

FP7-funding in total € 148 million 

(~ 67% of the projects’ budget) 

• average duration 3-4 years 

• none of the FP7 themes is targeted specifically 

towards waste related research 

Types of projects and key indicators 
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• none of the FP7 themes is targeted specifically 

towards waste related research 

Types of projects and key indicators 

FP7 theme Number of 

projects 

Number of 

partners 

Average 

number of 

partners 

Average project 

budget  

(€ million) 

Average EC 

contribution  

(€ million) 

Environment 8 141 17.6 4.9 3.4 

Agriculture 3 49 16.3 10.0 7.0 

Materials 8 98 12.3 5.1 3.5 

Energy 6 86 14.3 11.9 7.4 

ICT 2 26 13.0 12.7 7.7 

Transport 4 61 15.3 3.9 2.7 

Total 31 461 14.9 7.2 4.7 
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Types of projects and key indicators 

Share of participating organisations: 

• Research: 51% 

• Industry: 28% 

• SMEs: 21% 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%
Outside EU

Construction

Electricity, gas, steam and air conditioning supply

Water supply; sewerage, waste management and
remediation activities
Information and communication

Wholesale and retail trade; repair of motor
vehicles and motorcycles
Other (Financial, Human health, Administrative,
Mining, Other services, Education)
Professional, scientific and technical activities

Manufacturing
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Pattern # 1  

Materials 

Deliverables: innovative materials 

obtained processing waste and by-

products with the intent to produce 

tangible goods 

Target groups: producing 

industries and consumers 

7 projects 

DIFFUSION FACTORS: 

• increase of demand of innovative 

materials from producers and 

consumers perspectives 

• will from industries to invest capitals 

in new technologies/ adapt machineries 

to new materials 

• consumers should start to prefer more 

environmental friendly products, and 

be willing to pay slightly higher prices to 

acquire sustainable goods 

Focus of research Subject of research 

development of new material from by-products 
by-products from agricultural, forestry, industrial, mineral 

activities 
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Pattern # 2  

Technologies 

Deliverables: process and 

manufacturing technologies in the 

form of pilot plants, operating plants 

and prototypes 

Target groups: environmental and 

recycling companies, energy 

producers and industries 

 

10 projects 

DIFFUSION FACTORS: 

• additional funding opportunities to 

finance entrepreneurs interested in 

applying the technology 

• additional research to improve 

technological aspects 

• additional training and educations to 

train operators on functioning of new 

machineries / to demonstrate 

environmental and financial advantages 

• adjustment of the tax system 

Focus of research Subject of research 

Recycling, reuse and sorting systems Polyolefin, paper, composites, nanomaterials, industrial water 

Use of biomass for energy production Algae, agricultural residue 

Production and manufacturing processes 

improvement 

Electro-dialysis systems, aluminum industry, automated flexible 

cell 
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Pattern # 3  

Knowledge for industry 

Deliverables: improvement of 

different industrial processes 

through the analysis of LCA, 

feasibility of process, development 

of indicators and guidelines 

Target groups: industrial and 

process planners 

 

8 projects 

DIFFUSION FACTORS: 

• similar to #2 

• will from companies to invest capital ( 

to adapt machinery to proposed 

manufacturing concepts) 

• training to industrial partners and 

operators on the functioning of new 

application process 

• additional research to explore further 

possibilities 
 

Focus of research Subject of research 

Sustainable bio-refineries Agricultural residues, biomasses 

Waste valorization Nanoparticles and food by products valorization 

Feasibility/ improvement of process 
Manufacturing processes optimization, energy efficiency, 

dematerialization 
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Pattern # 4  

Knowledge for  

policy making 

Deliverables:  tools for 

environmental management  

Target groups: designer/planner, 

policy makers, authorities and 

stakeholders (no involvement of 

industries and consumers)  
 

 

6 projects 

DIFFUSION FACTORS: 

• changes in public policies (the way 

urban / regional planner take decisions);  

• enhance/ guarantee the usage of 

recycled materials 

• improve strategies for local SWM 

system 

• choice of more eco-friendly material by 

companies 

• additional research to develop WM 

strategies tailored to local situations 

Focus of research Subject of research 

Waste management practices MSW 

Recycling practices Road and construction materials 

Energy efficiency use combined with biomasses MSW, bulky waste, residues from composting plans. 

Development of LCA approaches Production and consumption processes 
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Networking as dissemination strategy 

(a) 

(a) networking within the project 

Among the consortium partners: sharing knowledge (49%), 

enhancing the possibility to get in touch with final user 

(15%) and preparing future collaborations (15%) 

75% of the projects included an in-built diffusion plan as a 

deliberate work package of the project 
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Networking as dissemination strategy 

(b) 

(a) networking within the project  

(b) networking within involved org. 

 

exchange results of FP7 projects: regular meetings (61%), 

informal (13%)  

80% of cases: organization is involved in other FP7 projects 

40% of cases: organization had already collaborated with 

some of their consortium partners before the current 

project 
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Networking as dissemination strategy 

(c) 

(a) networking within the project  

(b) networking within involved org. 

(c) networking beyond involved org. 

 

Diffusion strategies need to be supported by professional 

service firms, distributors and future users (33%) 

Reach and involve policy makers, industries, practitioners 

and business associations in the innovation process 

Organize and participate in conferences, brokerage events, 

workshops (dissemination of knowledge), demonstration 

events and plant visits (dissemination of technologies) 
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50% of the assessed projects produce tangible outputs  

(e.g. cleaner technologies, new materials), while the other 

50% provide knowledge for industry and policy making 

 FP7 has already taken efforts to support the diffusion of 

waste related cleaner technologies  

 FP7 contributes to an EU-wide innovation system for 

waste-related cleaner technologies and the uptake of 

sustainable solutions. 

Conclusions and outlook (1) 
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The diffusion of tangible outputs depends strongly on the  

will of companies to invest into machinery, training and 

exploration of further applications.  

 The high involvement of private-for-profit companies 

indicates industry’s interest in waste-related cleaner 

technologies, especially in the manufacturing sector. 

 Financial policy instruments could play an important role  

to create incentives, especially as lack of funding and the 

current economic crisis hamper diffusion processes. 

 Consumers’ preferences and willingness to pay are 

regarded as key elements for the uptake of new materials.  

Conclusions and outlook (2) 
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Projects developing knowledge for policy making are 

significantly smaller, involve less partners and have a  

much lower share of industry involvement. 

 Exchange between FP7 funded projects, their co-ordinators 

and partners is key for the future of waste related research 

in Europe 

 
 

Conclusions and outlook (3) 
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