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DELIVERABLE PRESENTATION

The MEI project aims to clarify the concept of eco-innovation. Project objectives are to improve understanding of innovation dynamics through typology, identifying and discussing the main methodological challenges in developing eco-innovation indicators and statistics and how to overcome them. General project objectives are:

a) To clarify the concept of eco-innovation (developing a typology) based on an understanding of innovation dynamics. 

b) To identify the main methodological challenges in developing eco-innovation indicators and statistics. 

c) To determine additional research in order to overcome methodological challenges in developing eco-innovation indicators. 

d) To recommend possible indicators, taking data availability into account.

The project’s Workpackage 7, entitled “Indirect measurement of eco-innovation based on company environmental performance data”, specifically focuses on measuring company eco-innovation. The requirements for this include selecting data sources that provide company and global eco-innovation information, defining plausible eco-innovation indicators, and proposing ways to indirectly measure those indicators. The latter is possible through either readily available or accessible company data.

In summary, the main objectives of this Workpackage are: 

1. To harness the potential benefits of benchmarking as a tool for innovation by establishing own positioning; measuring progress and accelerating change; improving current actions and identifying strengths and weaknesses.

2. To identify the main methodological challenges and difficulties of using company environmental performance data to measure eco-innovation.

3. To develop and employ a questionnaire to provide insight into benchmarking, recommending specific courses of action and recommending additional research and data collection activities.

Workpackage 7 is designed to provide an overall view of current company benchmarking resources and to propose an approach to specifically measuring eco-innovation of corporate products, processes and services or of the corporation as a whole. The programme’s main output is the deliverable D12, the contents of which are categorised in three main sections as follows:

1. Task 1. Review of benchmarking data sources.

2. Task 2. Definition of eco-innovation indicators.

3. Task 3. Measurement of eco-innovation.

TASK1: REVIEW OF EXISTING BENCHMARKING RELEVANT DATA BASES

1 RELEVANT INNOVATION DATA SOURCES 

1.1 INTRODUCTION

In the last decade of the twentieth century there was quite a lot of work going on in developing statistics on the environmental industry. Eurostat undertook a joint project with OECD (Organization for Economic Cooperation and Development) to develop a handbook including definitions on the subject of environmental industry. This work finalized in 1999 with the publication “The Environmental Goods & Services Industry: manual for data collection and analysis”; since then most of the work has stopped. 

Currently, the field of eco-innovation, in itself, lacks statistics and indicators. We can find innovation databases and environmental databases, but eco-innovation indicators databases could hardly be found. The challenge consists of aligning two well-developed but different sets of indicator bodies, the environmental and the innovation set, and then trying to join them to build up sound indicators that could define the eco-innovation level of the enterprises.

Generally speaking, statistics on the environmental industry focus on the economic structure in this area while the link to innovation is weak. For example, It is possible to extract information about imports/exports of certain environmental protective products from a database at Eurostat (COMEXT). 

Another interesting analysis is the SYSTEMATIC proposal under FP6, which was launched as the Sectoral Innovation Watch. SYSTEMATIC, now is a Europe INNOVA project, takes it to analyse innovation performance in several industrial sectors across EU-25 Member States. The interesting thing about this analysis is that it goes beyond mere statistical market analysis to incorporate a comprehensive qualitative analysis of innovation dynamics and related policies. 

Innovation Panels were established for 6 industrial sectors and two horizontal topics, namely eco-innovation and high-growth SMEs. The Panels (10-12 people) are to be populated mainly by industry experts, but also academics and policy makers, and validated analytical findings and favour policy recommendations with hands-on experience from the sectors. 

The Sectoral Innovation Watch project aims to provide policy-makers and stakeholders in the sectors with a comprehensive and holistic understanding of the sectoral innovation performance and challenges across the EU25. The fundamental issues addressed are the extent to which innovation performance differs across sectors and the underlying reasons for such differences. The project will investigate sectoral innovation performance in specific European sectors by developing new indicators and innovation models. Moreover, Sectoral Innovation Watch will go beyond statistical analysis and incorporates qualitative analysis. The project will also establish innovation panels composed of outstanding sectoral innovation specialists.

We can also mention other innovation information databases like the next ones:

The European Innovation Scoreboard (EIS) is an annual assessment of innovation performance in the individual Member States of the European Union. The scoreboard is a "benchmarking" tool which compares EU performance with the US and Japan. It is designed to stimulate debate between members of the business, research and policy-making communities as well as to provide a starting point for policy improvement and mutual learning.

The overall EIS analyses are supplemented by the SIS and NIS analyses.

· The Sectoral Innovation Scoreboard (SIS) uses similar indicators than the EIS and allows for more precise international comparisons in the innovative capacity of different industrial sectors. This analytical tool will be one of the main inputs of the forthcoming Sectoral Innovation Watch, which will try to understand the reasons behind differing innovation performance across different sectors.

· The National Innovation System (NIS) frame is none the least interesting because it forms the basis of much innovation and research policy (OECD, 1999, 2000, European Commission, 2002). The NIS frame seeks to be comprehensive and both cover the innovation ‘dynamo’, the transfer factors and the framework conditions. The NIS studies based on these indicators seek to identify the specific characteristics of each national/regional innovation system in their way of innovating. 

As yet the innovation scoreboard does not include environmental analyses in their innovation system analyses, but does include issues on social capital and social equity. 

The European Competitiveness Index measures the competitiveness of Europe's nations and regions and also the Innovation Capacity Index would be an interesting target for eco-innovation indicators.

Apart from these commented initiatives, some interesting DATA SOURCES exist from where useful conclusions can be extracted to apply on the definition of eco-indicators.

PATENTS 

Little work has been done so far on patent analysis related to eco-innovation. The OECD are currently undertaking a study on this related to the project on “Environmental Policy and Technological Change: Empirical Analysis and Public Policy Implications”, drawing up links between environmental policy and technological innovation. 

The Economic Analysis and Statistics Division of the OECD’s Directorate for Science, Technology and Industry (DSTI) has initiated a project on patents, including the development of a harmonised patent database, bringing together patent files from North America, Europe and Japan. Preparation of the database has recently been completed, and the data is now available to be used for a wide variety of empirical analyses. The database is unique, allowing for empirical analysis of innovation trends across a wide cross-section of the OECD, with time-series stretching back twenty years for at least some countries.

ENVIRONMENTAL R&D 

Eurostat has some somewhat patchy data on environmental R&D. It is an area that so far has received little attention in Eurostat. The data on environmental protection expenditure can be used to show how much is spent on processes and equipment that prevent or reduce pollution, but we don’t know if these equipments are new on the market or old standardised ones. 

Statistics on expenditures for environmental R&D are readily available on the national level in the NewCronos (NC) database. These data are involved with expenditures related to environmental regulation only. However, expenditures and investments in environmental R&D at the industry level are only available in some countries and cannot be retrieved from NC. These data could show the actual expenditures invested by private companies on R&D for environmental purposes. However, R&D in product development is not included unless they are due to regulations. R&D in production development is the main receiver.

SURVEYS 

Innovation statistics rely quite heavily on innovation surveys to provide more detailed and sectoral data on innovation performance. 

These surveys usually contain:

· Basic information on the firm: turnover, employment, activity, linkage with foreign firms

· Introduction of new or improved products/processes (and sales from them) 

· Innovation activities (expenditures): R&D intramural, R&D extramural, acq. machinery, acq. external technology, industrial design, training, market intro

· R&D personnel, patent application

· Objectives, goals or reasons for innovating 
· Sources of information for innovation
· Cooperation or collaboration for innovation (with competitors, customers, universities, government)

· Impact of innovations on firm performance

· Obstacles to innovation

· Government policy or incentives affecting innovation
Here we have some examples of innovation surveys developed in Europe:

1. CIS. CIS is an innovation survey in EU taking place every two year, which feeds into the European Innovation Scoreboard (EIS). Mandatory since 2004. It is possible to pay for additional questions, but the trend goes towards less not more questions. There have been a few environmental questions in CIS; in 2004 one question was included as to the effect of innovation: “Improved environment, health and/or security relation”. So far, the environmental data from CIS have not been used very much.


New environmental questions have been added for the 2007 survey, but data will not be available before 2010. The Environment Directorate on ‘Environmental Policy Design and Firm-level Management, has recently undertaken a large survey on environment-related research and development, colleting data from approximately more than 4,100 firms in seven OECD countries. The survey covers a range of issues related to eco-innovation, also R&D as stated and firms’ likelihood of adopting changes in production process rather than end-of-pipe technologies

2. EMS (European manufacturing survey). The European Manufacturing Survey (EMS) was established in 2003 through the initiative of the Fraunhofer ISI with the aim to provide on a continuous basis, reliable, comprehensive and compatible data as regards to the modernisation and improvement of manufacturing at the European level.


The cross-country data collected every two years focuses on the implementation of new manufacturing technologies, the use of innovative organisational and managerial concepts as well as their impact on various performance indicators such as productivity, quality or flexibility of companies.


In 2003/2004, the first round of EMS was conducted in nine European countries: Austria, Croatia, France, Germany, United Kingdom, Italy, Slovenia, Switzerland and Turkey. The next round was launched in 2006 with the additional participation of Finland, Greece, the Netherlands and Spain.



3. Innobarometer. The INNOBAROMETER is an opinion poll carried out by the European Commission since 2001 in the European Union under the EUROBAROMETER opinion poll system.


The main objective of the survey is to sound out the opinions of European managers on their companies’ needs in innovation, their investments in innovation and the output achieved. In addition, the latest Innobarometer survey (2006)  on “Cluster’s role in facilitating innovation in Europe” was carried out in the 25 member states of the European Union, in four candidate countries (Bulgaria, Croatia, Romania and Turkey) as well as in Norway, Switzerland and Iceland under the framework of the Flash Eurobarometer survey series. The Innobarometer survey 2006 interviewed 3,500 companies across Europe. The current wave of Innobarometer is primarily dealing with the specific characteristics of firms existing in a cluster-like environment. In 2007, the Innobarometer has explored the subject of non-research based innovative companies. .


.



LIST OF BUSINESS DATABASES 

1.2 INTRODUCTION

In today's multimedia-based environment and with the huge Internet infrastructure, different types of data are generated and digitally stored. Data, that are usually the source for analysis processes, can be classified into structured data, semi-structured data, and unstructured data.

Most business databases contain structured data consisting of well-defined fields with numeric or alphanumeric values. Many of these business databases contain information on corporate profiles, industry analysis, financial statements careers, marketing, company research and investment planning …

Hereafter, a list of business databases is shown. The report covers European countries and also European and International databases.

The schema used is the following:

	Database Name
	Access Method

Free access:  YES: ( NO: ( 

	Type of Information


	Used for research on…


Tables are alphabetically ordered by name of business database.

INTERNATIONAL BUSINESS DATABASES 

	Asia yellow web
	http://www.yellow-web.com
Free access: (

	Business Directory 
	Singapore and Asia Pacific companies

	Bizweb
	http://www.bizweb.com/
Free access:  (

	Directory 


	Is a Web business guide: 46290 companies listed in 208 categories

	Bureau van Dijk


	http://www.bvdep.com/
Free access:  (
(Priced service with free directory search.)

	Directory. (Information for public and private companies in Europe, US, Japan…)


	Companies



	Dun & Bradstreet
	http://smallbusiness.dnb.com/
Free access:  (


	Directory. 

Business database.


	Companies. 

Information for credit, marketing, and purchasing decisions.



	Factiva 
	http://www.factiva.com/
Free access:  (

	Articles (full text news & magazines). Data (stocks)


	Companies, Industries, Investment, Management

	GlobalSpec
	http://www.globalspec.com/
Free access:  (

	Directory of companies, technical articles, engineering and scientific links… 
	For the engineering, industrial and technical communities. 


	Hoover’s Online
	http://www.hoovers.com
Free access: (

	Directory


	Companies

	Infobel 
	http://www.infobel.com/
Free access:  (

	Directory.
	Companies and people

	Kompass
	http://www.kompass.com
Free access:  ( and (

	Directory


	Industrial and commercial companies

(Norway, Poland, Portugal, Romania, Russian Federation, San Marino, Saudi Arabia…)

	Skyminder
	www.skyminder.com
Free access:  (

	Directory.

Credit and financial information on companies world-wide from a variety of sources.


	Companies



	Thomas Register


	www.thomasnet.com/
Free access:  (

	American Directory
	Thomas Register of American Manufacturers

Resource for finding information on suppliers of industrial products and services in North America

	Thomson Corporation
	www.thomson.com
Free access:  (

	Directory


	Companies




EUROPEAN BUSINESS DATABASES

	AMADEUS


	http://www.bvdep.com/en/amadeus.html
Free access:  (

	European database containing financial information
	European companies

(10 million public and private companies in 38 European countries)

	Bureau van Dijk

	http://www.bvdep.com/

Free access:  (
(Priced service but directory search is free.)

	The services containing detailed information for: 6 million public and private companies in Europe
	European companies



	Company-World .CO.UK 

European Companies directory
	http://company-world.co.uk/companies/Europe/Europe_companies.html
Free access:  (

	Directory
	European companies



	Danish Exporters
	http://www.danishexporters.dk
Free access:  (

	Directory


	Danish companies (Basic information) 

	Europages
	http://www.europages.com/
Free access:  (

	European Business Directory yellow pages
	900,000 European companies

(Basic information)


	European yellow pages directory
	http://www.euroyellowpages.com
Free access:  (

	European Interactive Directories
	European companies

 (from Europages Directory) 

(Basic information)


	ICC
	www.icc.co.uk
Free access:  (

	The ICC web site offers access to Juniper, which now provides access to information and financial data on over 22 million European companies in UK, Ireland, France, Germany, Italy, Netherlands, Denmark, Belgium, Austria and Spain.


	European companies




1.3 BUSINESS DATABASES PER COUNTRY

	Ardan, Spain
	http://sr4.ardan.es/cgi-bin/ardanesp/script/ardan.pl/home
Free access:  (


	Directory


	Spanish companies 

	Axesor- Grupo Infotel
	http://www.axesor.es
Free access:  (


	Global business information services

(Spain)


	National and international companies

(economic, financial judicial and risk information)

	Bureau van Dijk

	http://www.bvdep.com/de/
Free access:  (
 (Priced service with free directory search.)

	Directory


	German companies 

	Bureau van Dijk

	http://www.bvdep.com/fr/  

Free access:  (
 (Priced service with free directory search.)

	Directory


	French companies 


	Cambrescat
	http://www.cambrescat.es
Free access:  (

	Directory


	Catalonian companies (Spain)

	Camerdata On Line
	http://camerdata.es
Free access:  (

	Directory


	Spanish companies 

Directory elaborated by the Spanish Chambers of Commerce



	Cerved 
	www.cerved.com
Free access:  (

	Directory

Providers of value-added business information and distributor of official data filled by Italy's Chambers of Commerce.


	Italian companies  (primary information)

Information provided includes credit reports, company profiles, summary financial statements (balance sheet, profit & loss accounts and ratios)…

	CIVEX


	http://www.civex.net/
Free access:  (


	Directory. 

Catalogue of Industries and Exporting companies in the Basque Country


	Companies, location, activity and product, awards and quality certificates.




	Compnet


	www.compnet.at
Free access:  ( and (

	Directory


	Austrian companies 

(160,000 companies)

	Creditreform

	www.creditreform.de
Free access:  ( and (
(Priced service with free directory search.)

	Directory


	German companies 




	Directory of Spanish Export and Import companies
	http://directory.camaras.org/

Free access: (


	Directory


	Spanish export and import companies

	E-Informa
	http://www.e-informa.es
Free access:  (

	Directory


	Spanish companies 

	EURIDILE 
	www.euridile.inpi.fr
Free access:  (

	Directory


	Official register of over 3,200,000 French companies. Basic company information free of charge.




	Firmafrance.com
	http://www.firmafrance.com/
Free access:  ( 

	Official French exporters B2B directory


	Dedicated to foreign companies seeking reliable suppliers and partners in France, it is a way of seizing business opportunities on line.



	Fomento de la Producción
	http://www.fomenweb.com
Free access:  (

	Directory


	Spanish companies 



	Francia: Infogreffe
	www.infogreffe.fr
Free access:  ( and (


	Directory

Infogreffe is the user-direct national trade and companies register of the Commercial Court Registry.


	French companies 



	Germany Business Directory
	http://germanybusinesshub.com/
Free access:  (

	Directory


	German companies 


	Guianet 
	http://www.guianet.pt/
Free access:  (


	Directory 
	Portuguese companies  (Basic information)



	HEROLD

(Yellow Pages)


	http://www.herold.at/
Free access:  (

	Directory


	Austrian companies  (Basic information)

	Iberinform
	http://www.iberinform.es/
Free access:  (


	Directory 
	Spanish companies Directory.

Commercial and financial information and marketing databases.



	Infobel
	http://www.infobel.com/fr
Free access:  (


	Directory


	French companies 



	InfoCamere
	http://www.infocamere.it/
Free access: (


	Directory


	Italian companies (basic information)


	Infocomas
	http://www.infocomas.it/
Free access:  (

	Directory


	Italian companies



	Infoimprese
	www.infoimprese.it
Free access:  (

	Directory of Italian businesses, including basic registration and descriptive information on over five million companies.

(Produced by a consortium of chambers of commerce in Italy)
	Italian companies



	InfoIndustrias.com
	http://www.infoindustrias.com/paginas/sectores.asp
Free access:  (

	Directory


	Spanish companies

	Infoline Spain
	www.infoline.es
Free access:  (

	Directory 
	Spanish and Portuguese companies. 

Infoline provides annual reports and other documents of public and private companies



	INFORMA D&B S.A

(INFORMA  Dun & Bradstreet S.A)
	http://www.informa.es
Free access:  (

	Directory 

Business Information Database


	Economic, financial and statistical information and a database of spanish companies.

	Infotarifa
	http://www.infotarifa.com/
Free access:  (

	Directory of companies and articles


	Spanish companies (Basic information)

	Interpyme
	http://www.interpyme.com/
Free access:  (

	Directory


	Spanish companies 

Web site with information about small and medium companies in Spain. 




	Italbiz 
	www.italbiz.com
Free access:  ( and (


	Business Directory

Italian Marketplace and Trade Directory.


	Italian and foreing companies




	Kompass
	http://www.kompass.com/kinl/pt
Free access:  ( and ( 

(Priced service with free directory search.)



	Directory


	Portuguese companies

	Kompass
	http://www.kompass.es/
Free access:  ( and (
(Priced service with free directory search.)



	Directory


	Spanish companies

	Kompass
	http://www.kompass.fr/

Free access:  ( and (

	Directory


	French companies

	Kompass
	http://www.kompass.fi/
Free access:  ( and (

	Business Directories & Companies


	Finnish companies

	Kompass
	http://www.kompass.de/
Free access:  ( and (
(Priced service with free directory search.)

	Directory


	German companies


	Lursoft
	http://www.lursoft.lv/
Free access:  ( and (
(Basic company information free of charge. Priced service for more detailed information including accounts.)

	Directory

Provides information about all enterprises, public organizations and foreign company agencies registered within the territory of Latvia including their managers, shareholders fixed capital and annual accounts. The information is based on original documents of the Registry of Enterprises (RE). 


	Latvian companies 



	Me guías
	http://www.meguias.com
Free access:  (


	Directory
	Spanish companies and professionals 

(Basic information)



	ORT FRANCE
	www.ort.fr/
Free access: (


	Directory

Economic and financial information.

Company information can be obtained from BOADCC (Bulletin Officiel D'Annonces Civiles et Commerciales), Registre National du Commerce et des Sociétés (EURIDILE), …


	French companies 




	Páginas amarillas
	http://www.paginas-amarillas.es
Free access:  (


	Directory


	Spanish companies (Basic information) 

	Pages jaunes
	www.pagesjaunes.fr
Free access:  (


	Directory


	French companies (Basic information) 



	Pagine Gialle
	www.paginegialle.it
Free access:  (


	Directory


	Italian companies (Basic information) 


	SIREH
	http://be.sireh.com/
Free access:  ( and (


	Directory covering businesses, organizations, products, and services.
     Includes free listings, addresses, emails and phones.


	Belgian Companies 

	SIREH
	http://fi.sireh.com/
Free access:  ( and (


	Directory covering businesses, organizations, products, and services.
     Includes free listings , addresses ,emails and phones.


	Finnish Companies 

	SIREH
	http://pt.sireh.com/
Free access:  ( and (


	Directory covering businesses, organizations, products, and services.
     Includes free listings, addresses, emails and phones.


	Portuguese Companies 

	Societe.com
	http://www.societe.com/
Free access:  ( and (


	Directory and database of active French trade marks, including national and international trade marks.


	Offers free information on French companies.



	Sysinet 
	http://www.sysinet.com/
Free access:  (

	Directory


	Austrian companies (Basic information) 


	Wer liefert was?

	www.wlw.de
 Free access:  (


	Directory


	German companies 

	Yellow Pages
	http://cyprus-yellowpages.com/
Free access:  (

	Directory


	Cypriot companies (Basic information) 


	Yellow Pages Finland 
	http://www.keltaisetsivut.fi/
Free access:  (

	Business Directory yellow pages


	Finnish companies  (Basic information)


EXISTING ENVIRONMENTAL BENCHMARKING COMPANY DATABASES

Environmental benchmarking is a modern evaluation technique aiming at comparing the environmental performance of a company with the best available practices or with a previously defined benchmark. The comparison is based on a number of qualitative and quantitative environmental indicators of strategic importance, allowing to compare several companies active in the same sector, as well as in different sectors, in some specific cases.

Benchmarking is also a framework in which indicators and best practices are examined in order to determine areas where company performance can be improved. Although most benchmarking initiatives concern financial and management issues, environmental benchmarking is becoming a major element in the environmental management of companies.

Here, some sector/enterprise analysis approaches and databases are listed. Some of them have been obtained from the document of Risø National Laboratory “Background paper for the workshop on eco-innovation indicators” published on September 29 2005. This list has been completed with other analyses and databases compiled by the research group in charge of this Workpackage.

1.4 PERFORM/MEPI

PERFORM has been created at SPRU (Science and Technology Policy Research – University of Sussex) and builds on the MEPI project of JRC. It is based on voluntary data by UK companies as well as available statistics providing a comprehensive picture of the environmental performance of firms and a number of industrial sectors. The project stopped last year (2007). It needs to be considered whether the UK PERFORM sectoral environmental database could become a model for providing further data at the industrial sector level. 

The aim of the PERFORM project was to benchmark and improve sustainability performance in industry. While the benchmarking service is no longer operational since 2006, background information and results can still be consulted on this website: http://www.sustainability-performance.org/
The analysis covers the following industrial sectors: aggregates, aluminium, cement, ceramics, electricity, glass, motor vehicles, paper, plaster, plastics, printing, steel, timber, and water.

1.5 COMPASS

The COMPAnies' and Sectors' path to Sustainability (COMPASS) project developed by the Wuppertal Institute enables decision-makers at the company and sector level to provide transparent information to external stakeholders about their performance and to obtain an internal information basis on economic, social and environmental aspects for evaluating and continuously improve sustainability performance. The main objectives of COMPASS are to: 

· Help companies/sectors to translate the broad concept of sustainability into specific and measurable targets and indicators useful in day-to-day business decisions;

· Pro-actively involve internal and external stakeholders in order to bring in new knowledge to the company and sector level associations, and access to new perspective on innovation. 

· Enable decision-makers to optimize processes, products and services throughout the entire value chain considering economic, ecological and social aspects (Kuhndt and Liedtke 1999; Kuhndt et. al. 2002). 

A sector level application of COMPASS was done on behalf of the GDA (Gesamtverband der Aluminiumindustrie) and the European Aluminium Association (EAA). This project aimed at defining sustainability issues in the aluminium sector within the context of the European and the international debate and developed core sustainability indicators for the European Aluminium Industry (EAI) and measured the innovation capacity in the sector. (Kuhndt, et al., 2002). 

1.6 EPER

EPER is the European Pollutant Emission Register, the first European-wide register of industrial emissions into air and water, which was established by a Commission Decision of 17 July 2000. According to the EPER Decision, Member States have to produce a triennial report, which covers the emissions of 50 pollutants. 

The first reporting year was 2001 (although Member States also had the option of providing data for 2000 and 2002); this information was reported in June 2003 and published on the internet (http://eper.ec.europa.eu/) in February 2004. The website, which is hosted by the European Environment Agency (EEA) gives access to information on the annual emissions of approx. 9 200 industrial facilities in the 15 old Member States of the EU as well as of Hungary and Norway. The second reporting year was 2004 and includes data from the new Member States, as well. Those data were published in late autumn 2006 and comprise data of emissions from approx. 12.000 industrial facilities.

The information on the website is easily accessible and can be obtained by pollutant, activity (sector), air and water (direct or via a sewerage system) or by EU/country. It is also possible to see detailed data on individual facilities and rank them by the size of their pollutant emissions. Sources of a particular pollutant can be alternatively searched. With the 'Time Series' functionality data from reporting years 2001 and 2004 can be compared.

However, it needs to be considered how the EPER database on environmental performance of industry can be utilized as a data source for eco-innovation/eco-efficiency analysis particular at the industry level. Using eco-efficiency analysis as a proxy for eco-innovative activity entails not a redefinition but a reinterpretation and use of the eco-efficiency term seen in relation to how the concept is normally understood and used. Still, despite some data problems there is thorough methodological work to build on.

1.7 EHSBA Environmental Health & Safety Benchmarking Association

The Environmental, Health & Safety Benchmarking Association is forming an association of environmental, health and safety managers to identify best business practices and compare operating performance. EHSBA is part of The Benchmarking Network, Inc. The Benchmarking Network, Inc. is an international resource for business process research and metrics. TBN lead studies with over 3,000 process leaders in over 25 countries. They provide benchmarking training and research to individual companies, professional and trade associations, and industry and process based groups. Since 1992, over 300 benchmarking studies have spanned virtually all processes and industries to identify measures and collect data to identify best practices.

1.8 Benchmarking of the Öresund region

This project was initiated in 1999 by the Öresund Committee and its member organisations. The objective is to estimate where the Öresund region stands in terms of environmental issues, compared to other metropolitan areas in Europe; however, the aspect of exchange of experiences and build-up of partnerships is also important. 

1.9 IKON – Index of local sustainability

IkoN — Index für kommunale Nachhaltigkeit. This is an index used for rating cities and towns around Hanover. The index is based on a set of indicators, collected in the framework of Korena, which stands for ‘Local and regional sustainability inventory’. It is a project developed by the Cities and Towns-Net of the EXPO region, local and regional NGOs and the Ecologic Institute. The goal was to develop tools, which can help communities to monitor whether or not they are on the way towards sustainability.

1.10 SHEIIBA 

SHEIIBA (Safety, Health and Environment Intra Industry Benchmarking Association) is operated by the UK-based Corporate Benchmarking Association and offers different tools for exchange of best practices and comparison of performance in the area of safety, health and environment. Members are mostly corporations; however, it is also open for local authorities.

1.11 ecoBUDGET

EcoBUDGET has been developed by the European Secretariat of the International Council for Local Environmental Initiatives (ICLEI). It is a tool controlling governments’ sustainable consumption of natural resources and environmental goals, adapted from the world of financial budgeting. Pilot projects have been carried out in several German cities since 1996.

1.12 ENVIRO-MARK

The Enviro-Mark was launched in 1998/99 by the UK-based BEA (Business Environment Association), now maintained by Enviro-Mark Systems Ltd. It is a five-stage accreditation process enabling companies to demonstrate their performance at any level from legal compliance to the requirements of ISO 14001. The aim is to offer practical support in overcoming environmental problems and highly focused training to sustain improved performance.

1.13  EEBN (European Environmental Benchmarking Network)

The EEBN was established in 1999 by the European Commission, and implemented by the Fondazione Eni Enrico Mattei (Italy) and other partners. The EEBN aims at building a network of interested parties — particularly firms and associations — on environmental benchmarking. The general objective of the EEBN is to stimulate the use of benchmarking techniques to the environmental management domain.

1.14  CONTOUR environment, health and safety benchmarking

CONTOUR was launched in 1997, based on research by a CBI (Confederation of British Industry’s) cross-sector working group of Environment, Health and Safety (EHS) directors. It is a self-assessment questionnaire that allows organisations to measure their EHS performance against others. It covers management systems, health and safety, pollution control and waste management, product life cycle, transport, stakeholders, and organisation and culture. The result shows where your organisation stands in against your industry sector and 150 other participating companies, concerning the dimensions environmental performance and practice.

1.15  METREX practice benchmark

METREX is the Network of European Metropolitan Regions and Areas. The focus of Metrex is in the area of spatial planning and it is aimed at setting benchmarks rather doing actual benchmarking exercises. The intention is to present current metropolitan planning practice with regard to competence, capability and process. The Metrex practice benchmark is currently being piloted as an Interreg project within the northwest metropolitan area involving six Metrex members and associates: Glasgow and the Clyde Valley, Bradford, Lille, Dublin, Brussels and Rotterdam.

1.16  THE GERMAINE PROJECT

THE GERMAINE PROJECT, Environmental performance indicators in public administrations. The project GERMAINE stands for Gestion Responsable et Matrise des Indicateurs Environnementaux: Responsible management through Environmental Performance Indicators. The goal of GERMAINE is to distribute environmental best-practice cases and to raise the awareness for norms, standards and tools for environmental management in public entities and the services sector. The project was implemented by the Belgian Federation of Companies, the Belgium Association for Eco-Counsellors (ABECE) and the Eco-Counsellor Institute in Namur, from April 2000 till end of 2001.

1.17  ESBN – European SMEs Benchmarking Network

The SME-Network is an European-wide network among Benchmarking Centres to foster benchmarking and promote best practice sharing, especially for SMEs. Through its affiliates, aims to provide a European network that promotes benchmarking, enhances communications among affiliates, offers expert support, information, ethical expectations, and demonstrates significant business benefits through the pursuit of benchmarking.

ECOINNOVATION INITIATIVES

In the next paragraphs some interesting eco – innovation initiatives are described. Nowadays, in Europe and other developed regions, several initiatives dealing with eco – innovation measurement and comparation between countries, regions, companies, etc, can be found.  In fact, lots of composite indicators are regularly published by many institutions. Most of these composite indicators are built on sets of indicators, some of which are relevant to eco-innovation and environmental technologies. 

Here, the main features of some composite indicators will be sketched, whose sub-indicators could be interesting. Most of them are extracted from Michaela Saisana’s participation on EEA Workshop September 29 2005, and completed with other ecoinnovation initiatives compiled by this working group.

1.18 Environmental Sustainability Index

Environmental Sustainability Index (Esty et. al, 2005) is published by the Yale and Columbia Universities in collaboration with the World Economic Forum and the JRC. It benchmarks the ability of 146 nations to protect the environment over the next several decades. It does so by integrating 76 data sets – tracking natural resource endowments, past and present pollution levels, environmental management efforts, and the capacity of a society to improve its environmental performance – into 21 indicators of environmental sustainability. These indicators permit comparison across a range of issues that fall into the following five broad categories: 

· Environmental Systems

· Reducing Environmental Stresses

· Reducing Human Vulnerability to Environmental Stresses

· Societal and Institutional Capacity to Respond to Environmental Challenges

· Global Stewardship. 

The indicators and variables on which they are constructed build on the well-established “Pressure-State-Response” environmental policy model. The issues incorporated and variables used were chosen through an extensive review of the environmental literature, assessment of available data, rigorous analysis, and broad-based consultation with policymakers, scientists, and indicator experts. 

1.19 Ecosystem Wellbeing index

Ecosystem Wellbeing index (Prescott-Allen, 2001) combines 51 indicators of land, biodiversity, water quality and supply, air quality and global atmosphere, and energy and resource use pressures into an index. 

1.20 Eco-Indicator 99

Eco-Indicator 99 (Goedkoop and Spriensma, 2001) is a damage oriented impact assessment method for materials and processes, which addresses three damage categories: (a) human health, (b) ecosystem quality and (c) resources, minerals and fossil fuels. The indicators are normalized using distances from European reference values, which are used as goalposts. 

1.21 Environmental Performance Index for Rich Nations

Environmental Performance Index for Rich Nations (Roodman, 2004) is a sub-component of the Commitment to Development Index. It is based on three components: depletion of shared commons (climate change, ozone depletion, and marine fisheries), international governmental cooperation (participation in multilateral environmental institutions, and contributions to such institutions), and contributions to international efforts to develop new energy technologies (renewable energy R&D, and deployment of renewable technologies). It covers 21 OECD nations.

1.22 Environmental Policy Performance Index

Environmental Policy Performance Index (Adriaanse A., 1993) groups 42 indicators with the aim to monitor the trend in the total environmental pressure in the Netherlands and indicate whether the environmental policy is heading in the right direction or not. The indicators are normalized using sustainability levels and policy targets as goalposts.

1.23 Index of Environmental Friendliness

Index of Environmental Friendliness (Puolamaa et al., 1996) aims to provide diversified quantified information for environmental decision-making and discussion in Finland. Eleven indicators are included measuring:

· greenhouse effect

· ozone depletion

· acidification of soil and water

· eutrophication

· ecotoxicological effect

· resource depletion

· photo-oxidation

· biodiversity

· radiation 

· noise. 

The indicators are normalized using national total pressures as goalposts. 

1.24 Innovation Capacity Index

Innovation Capacity Index (Porter and Stern, 2003) creates a quantitative benchmark of national innovative capacity, which highlights the resource commitments and policy choices that most affect innovative output in the long run. It is composed of five subindexes. The five subindexes are:

· Science and engineering manpower 

· Innovation policy 

· Cluster innovation environment 

· Innovation linkages

· Company innovation orientation.

There are other relevant initiatives and programs that could help us in the definition of ecoindicators. Some of them are these ones:

1.25 WBCSD

The World Business Council for Sustainable Development is a global association composed by 200 companies dealing exclusively with business and sustainable development. The Council provides a platform for companies to explore sustainable development, share knowledge, experiences and best practices, and to advocate business positions on these issues in a variety of forums, working with governments, non-governmental and intergovernmental organizations.

1.26 ISO

The International Standards Organization’s International Standard on Environmental Evaluation performance (ISO 14031). In fact, ISO 14031 is recommended in the framework to be used as the primary approach for selecting sector or company specific environmental influence indicators.

1.27  CERES and GRI

The Coalition for Environmentally Responsible Economies (CERES) with the Global Reporting Initiative (GRI). GRI focuses on developing a common harmonized format for corporate sustainability reporting. The fact that the GRI reporting guidelines and the WBCSD (World Business Council for Sustainable Development) framework were developed in the same period an partly with the support of the same companies, led to a high level of fruitful interaction, cross – fertilization and adaptation.

1.28 NRTEE

The Canadian National Round Table on the environment and the Economy (NRTEE) has conduced pilot studies on how to measure eco - efficiency in business, specially with respect to the use of energy and materials. The findings of the NRTEE pilot studies have been taken into consideration in developing the WBCSD framework.

1.29 VERITE

VERITE (Virtual Environment for Innovation Management Technologies) is a trans-regional network for the diffusion of Innovation Management Technologies (IMTs). In the network are involved universities, technology intermediary organizations and regional authorities from 13 different EU countries (many of them have implemented RIS/RITTS projects) as well as 5 Newly Associated countries. The main concept is to serve communication between regions in the area of IMTs. The network will concentrate on the IMTs, which could be better implemented with online interaction/cooperation between the partners. The project includes a general workshop on IMTs and four thematic workshops.

It also includes the development of a web-based portal for IMT providers. The virtual IMT applications will enhance the workshops and continue through the project on an Internet based discussion group. www.e-innovation.org
EUROPEAN ECOINNOVATION PROJECTS

At the moment (January 2008) there are several projects directly related with ecoinnovation issues in the European Union. Here we have chosen those ones with a stronger relation with ecoinnovation definition, whose key elements are:

· Novel to the firm

· Environmentally better than relevant alternatives

· There does not have to be an environmental aim either the development or use. 

In summary, those innovation projects offering environmental benefits.

	Support measures to an environmental innovation cluster

	Project Acronym: ECOINNOVATION-AM
	Date: 2000-07-03
	Project status: Completed

	Coordinator: ASESORÍA INDUSTRIAL ZABALA, S.A.
	Country: SPAIN

	The overall objective is to support a cluster formed with innovation projects which include under their "demonstration elements" technologies with environmental impact, by providing a set of non-technological measures/services in order to facilitate the integration of environmental management techniques in such innovation projects, and therefore to considerably improve the environmental positive incidence of those projects in a competitive way. European SMEs are not familiarised with environmental management techniques, they do not know environmental regulations affecting their activities, and both managers and employees are not sensitised with environmental issues.

Link to the Project in Cordis 


	Support measures to an environmental innovation cluster

	Project Acronym: ECOINNOVATION
	Start Date: 2000-04-01
	Project status: Completed

	Coordinator: TECHNISCHE UNIVERSITAET BRAUNSCHWEIG
	Country: DEUTSCHLAND

	Link to the Project in Cordis 


	Measuring ECO-innovation: ecological and economic performance and derived indicators

	Project Acronym: ECODRIVE
	Start Date: 2007-01-01
	Project status: Completed

	Coordinator: UNIVERSITEIT LEIDEN
	Country: NETHERLANDS

	The Gothenburg and Lisbon goals require high productivity growth with absolute decoupling of environmental impacts. This project distinguishes three types of eco-innovation indicators. First is the actual economic and environmental performance. Second are indirect proxy indicators on expected actual performance. Third are the indirect indicators capturing the factors conducive to eco-innovation, as drivers, ranging from having an eco-innovation manager to the internalisation of externalities in prices.

Link to the Project in Cordis 


	New sustainable compressor oil production and use; towards a long eco-efficient life cycle

	Project Acronym: SOILCY
	Start Date: 2005-09-01
	Project status: Execution

	Coordinator: FUNDACION TEKNIKER
	Country: SPAIN

	Many times when a product, process or service is evaluated, the whole life cycle is not consistently consider, and although the unsustainability may be detected, no solutions are get in practice to promote a real sustainability. Part of the blame of this circumstance is due to the fact that technical solutions, science developments and environmental measures do not go together.

The aim of this integrated project is the optimisation of the new sustainable life cycle of an environmentally friendly, safe and human health compressor oil, taking into account all life phases and joining science, technology and environment disciplines, bringing to a less resources consuming and eco-efficient use industry.

Link to the Project in Cordis 


	Holistic Implementation of European thermal treated hard wood in the sector of construction industry and noise protection by sustainable, knowledge-based and value added products.

	Project Acronym: HOLIWOOD
	Start Date: 2005-07-01
	Project status: Execution

	Coordinator: PROFACTOR PRODUKTIONSFORSCHUNGS GMBH
	Country: AUSTRIA

	The goal of HOLIWOOD is the development and holistic industrial implementation of thermal treated hard wood. Two product lines are followed: pre assembled load bearing walls for the construction of ecobuilding (incl. flooring) and noise protection barrier system With these products the technical and economic breakthrough will be targeted for thermally treated wood exhibiting superior properties in terms of durability and sustainability.

Link to the Project in Cordis 


	Furan and lignin based resins as eco-friendly and durable solutions for wood preservation, panel, board and design products.

	Project Acronym: ECOBINDERS
	Start Date: 2005-03-01
	Project status: Execution

	Coordinator: TRANSFURANS CHEMICALS BVBA
	Country: BELGIQUE

	The main objectives of this project therefore are: 

To develop a new class of biomass based binders (furfuryl alcohol/sulphur-free lignin) 

To develop innovative and sustainable processes.

To develop durable wood.

To develop emission-free panel & boards for indoor use.

To develop water and organic solvent resistant 3D design products.

Link to the Project in Cordis 


	Re-engineering of natural stone production chain through knowledge based processes, eco-innovation and new organisational paradigms

	Project Acronym: I-STONE
	Start Date: 2005-03-01
	Project status: Execution

	Coordinator: PEDRINI S.P.A
	Country: ITALY

	The need for an IP (I-STONE) to address the current problems and the future requirements of the European Stone Sector originates from the ever increasing need of the EU Construction industry for more and higher quality stone products and the fact that despite its economic importance, the Stone Sector has not made any significant technological progress the last decades. The primary aim of I-STONE is the re-engineering of the stone production chain, in order to considerably increase its efficiency and productivity, minimise the amount of stone wastes disposed in the environment, produce a new generation of multifunctional products based on stone wastes and safeguard the quality in stone application and use. The ultimate target of the project is to transform the rather traditional Stone Sector into a modern, competitive and knowledge-based industry and ensure a lasting technological superiority of EU over its competitors.

Link to the Project in Cordis 


	Multifunctional textile structure driving new production and organizational paradigms by textile SME interoperation across high

	Project Acronym: AVALON
	Start Date: 2005-03-01
	Project status: Execution

	Coordinator: DEUTSCHEN INSTITUTE FUR TEXTIL- UND FASERFORSCHUNG STUTTGART - ITV DENKENDORF
	Country: DEUTSCHLAND

	Principle objective of the AVALON project is the cross-sector development of novel hybrid textile structures integrating multifunctional Shape Memory Alloys (SMAs) and the related processing techniques as well as design, simulation and organisational methodologies. They will enable the integration of such textile structures into novel high performance products in the fields of smart wearable systems and textile reinforcements for technical applications. The broader aim is to create new market perspectives in the textile sector by introducing emerging and highly promising non-textile technologies.

Link to the Project in Cordis 


	Creating competitive edge for the European polymer processing industry driving new added-value products with conducting polymers

	Project Acronym: POLYCOND
	Start Date: 2005-02-01
	Project status: Execution

	Coordinator: AIMPLAS
	Country: SPAIN

	PolyCond address the needs of the European plastic converters, a traditional less RTD intensive sector mainly composed of SMEs (>99%) through an ambitious multidisciplinary approach to develop new, radically innovative knowledge-based & sustainabl e products & services for protection against the affects of Electromagnetic Interference (EMI) & Electrostatic Discharge (ESD). This will be achieved by the development of conductive plastic composites that are eco-friendly, cost effective & with high added value.

Link to the Project in Cordis 


	Eco efficient activation for hyper functional surfaces

	Project Acronym: ACTECO
	Start Date: 2005-05-01
	Project status: Execution

	Coordinator: EUROPLASMA NV
	Country: BELGIQUE

	The objective of this IP is to support the less RTD intensive sectors of textile, biomedical and food industries in the development of more sustainable and safer processes through eco-innovation (new products and production systems). Plasmas are studied since years, but the main problem faced by this technology is the durability of the treatment. This project involves new plasma processes that are able to bring innovative properties with a lifetime close to the final products' one. 

Link to the Project in Cordis 


	The impact of clean production on employment in Europe - an analysis using surveys and case studies

	Project Acronym: IMPRESS
	Start Date: 1998-11-01
	Project status: Completed

	Coordinator: CENTRE FOR EUROPEAN ECONOMIC RESEARCH (ZEW)
	Country: DEUTSCHLAND

	The IMPRESS project directly addresses these goals for TSER projects. In particular, the objectives of IMPRESS are as follows:

- To establish a Europe-wide methodological framework for analysing the impact of clean production on employment,

- to use, wherever possible, data from European innovation data banks to examine the relationships between eco-innovation, employment, and competitiveness,

- to supplement existing information with in-depth case studies in selected industrial and service sectors,

- to obtain detailed, yet representative, information about eco-innovations through customised surveys on eco-innovation,

- to achieve a better understanding of synergies and conflicts between clean production, employment and competitiveness, and

- to provide policy makers with sector and country-specific micro-data which can be used to help strengthen synergies and to mitigate conflicts.

Link to the Project in Cordis 


	New Classes of Engineering Composite Materials from Renewable Resources

	Project Acronym: BIOCOMP
	Start Date: 2005-04-01
	Project status: Execution

	Coordinator: FRAUNHOFER-GESELLSCHAFT ZUR FÖRDERUNG DER ANGEWANDTEN FORSCHUNG E.V
	Country: DEUTSCHLAND

	Future product design requires sustainable processes in material development. A break-through approach will use new engineering materials -biocomposites completely made from natural resources- and their manufacturing being knowledge-based. Resource saving, variability in properties, functionality, low costs and eco-efficiency concern the product life cycle. Driving forces are SMEs from less RTD intensive branches producing raw materials of biomass, fibres, wood constituents and biopolymers to supply broad industrial branches in the future.

Link to the Project in Cordis 


In Spain, as we can see on the tables above, there are some ecoinnovation projects related with the Life Cycle Analysis. The Spanish Government has defined five strategic actions within the 2008 – 2011 “National Plan for Research, Development and Innovation” focused on global change and energy issues, with the aim of encouraging the research to reach a sustainable energetic system and enforce the knowledge about climate observation and adaptation policies. The total budget is up to 52 M€ for this four years.

Some projects related with ENVIRONMENTAL BENCHMARKING have been found.

	Benchmarking of environmental sustainability research in the eu and accession countries

	Project Acronym: ICOS+WISER
	Start Date: 2002-10-01
	Project status: Completed

	Coordinator: N/A
	Country: NETHERLANDS

	The ICOS study aims to provide recommendations for the improvement of coordination between actors at various levels (EU, national, regional), active in various aspects (policy making, policy delivery, conducting research, advisory boards, policy influencing organisations) of research in the field of environment and sustainable development. One of the main features of the project is the dialogue with these actors and their participation in the development of recommendations. The development of recommendations will be mainly done during national workshops that will be organised in each of the 15 EU Member States. The overall results of the project will be presented and discussed during a validation seminar in Brussels.

Link to the Project in Cordis 


	Cleaner Technology Performance Indicators for SMEs

	Project Acronym: 
	Start Date: 1998-01-01
	Project status: Completed

	Coordinator: Lunds Universitet
	Country: SWEDEN

	The proposed project focuses on developing of a knowledge based tool (not plain indicators) to support the decision process and to overcome the data and information constraints that, the SMEs generally have. This project is a continuation of the recent research accomplished by the lead researcher and a major portion of this project study will form the basis of Doctoral Research (Ph. D.) of the Lead Researcher and at least one co-researcher. In addition the project objectives are the outcome of the strong recommendations of the above mentioned research work.

The following project is intended to assist SMEs in improving their energy and material use efficiencies, and on reducing the pollution discharges to the environment (land, air and water). At the same time the objective is to assure the competitiveness of the European SMEs in the global market. The tools that the project intends to use, to develop Cleaner Technology Performance Indicators (CTPI) are Technology Assessment, Benchmarking, Process Optimisation, Cause analysis and Technology Management. The strategies adapted in the project, aims to get the SMEs on-board the journey of continuous (environmental performance) improvement.

Link to the Project in Cordis 


	Life Cycle Inventories for Environmentally Conscious Manufacturing Processes

	Project Acronym: 
	Start Date: 2001-04-06
	Project status: Completed

	Coordinator: N/A
	Country: SWEDEN

	The main objective of the Action is to increase the knowledge of environmental impacts of manufacturing processes in order to develop and implement environmentally conscious processes, reduce environmental impacts, and take knowledge based decisions. This will be reached by fostered application of the Life Cycle Assessment methodology within the manufacturing industries. Thus, the knowledge of Life Cycle Inventories of important processes has to be increased. Further, industry tailored models of these processes and specific operational software tools are required make this information available to decision makers in industry. To achieve this goal it will be necessary to coordinate basic and applied research efforts of European scientists and industries working in this field.

Link to the Project in Cordis 


TASK 2: ECO – INNOVATION INDICATORS DEFINITION

2 INTRODUCTION TO INDICATOR DEFINITION.

The purpose of developing indicators and encouraging companies to collect and publish the information is to allow them to easily manage eco-innovation. This means that there should not be too many information requirements. While in theory each innovation indicator could be used in conjunction with environmental indicators to generate an extensive list of eco-innovation ratios, this is not necessary or even desirable. Instead, only the most significant ones are used in this approach. The aim is to concentrate on measuring performance in the most relevant way and provide the most useful information for decision-making.

3 CONSIDERATIONS

3.1 THE TIME SCALE FACTOR

It is important to select the appropriate time scale when developing eco-innovation indicators. Developing eco-innovation is a at times a slow process, and measurable outputs may not be obtained for quite some time. Thus, measuring and evaluating eco-innovation is inherently complex, particularly when evaluating with quantitative indicators. 

As in the case of eco-innovation results, a long period of time may pass before economic results are obtained. Therefore, it is important to verify that necessary information is available for monitoring long-term progress in the eco-innovation indicators selection process.

Taking this into account, establishing subsequent time scales when measuring eco-innovation is also recommended:

· Annually: The majority of eco-innovation indicators

· Three to five years: Eco-innovation indicators that may not vary significantly from year to year.

Thus, the information obtained at different times will determine the changes in eco-innovation.

3.2 INDICATOR CONTROL

The aim of controlling indicators selected and established is to analyse the available information on company eco-innovation. The objective is to measure and evaluate eco-innovation in order to make improvements and to develop the related activities. 

In the analysis process, it is important to focus on the entire set of eco-innovation indicators. If just one indicator changes, this may change how other indicators are analysed. .Thus, indicators should be objectively analysed to prevent them from being affected by factors that could change results and the final evaluation. 

Once the eco-innovation indicators are established, the innovation team or supervisor of the same will be in charge of controlling them. The company’s aim in controlling indicators is to learn from past experiences in order to improve future eco-innovation actions, objectives and strategies adapted.. The following actions are recommended to achieve this:

-The actions, strategies and objectives that have not produced the expected results should be reviewed or completed. On the contrary, those which have functioned successfully or reached the targets proposed should be left unchanged.

-When information obtained from the indicators shows increasing weakness or opportunities, the appropriate actions should be taken.

-Benchmarking activities are recommended, starting from own reliable information. 

3.3 CHECKING INDICATORS 

Periodically checking certain eco-innovation indicators is important for assuring that they are still appropriate and meet the established objectives. 

The utility and cost of obtaining the indicators should be analysed. This can be done when eco-innovation objectives have been revised, or when the alignment of new targets established in the last strategic planning phase is analysed.

An indicator may be obsolete when:

-New eco-innovation objectives have been established or developed.

-The Board of Directors or innovation supervisor has changed.

-The information obtained through the indicator does not allow objectives to be measured, or is no longer relevant.

When one or more indicators are no longer useful, it is important to determine the cause and to decide whether or not to continue measuring them.

Indicators should be retained, modified, or eliminated based on the results of periodic checks. Periodically checked eco-innovation indicators can likewise be updated and will serve as accurate tools for measuring eco-innovation. 

4 DEVELOPING AN INDICATOR

The appropriate indicators should be selected for indirectly measuring eco-innovation. The main problem we face today is the lack of indicators and statistics in this field. The major challenge is aligning two groups of well defined indicators that traditionally have not been combined: innovation indicators and environmental indicators. 

The methods and perspectives for measuring and using innovation indicators differ greatly from those of environmental indicators. Therefore, defining eco-innovation indicators is a complex task. However, an approach is proposed to merge information from both fields.

First, we should define functional unit because this concept will be used later. A functional unit is defined as the quantification of the functions associated with a product. One of the primary objectives of a functional unit is to provide a reference point from which associated product or service information is (mathematically) normalised. 

The following simple example may help the reader better understand this concept. We will examine the paper towels and air drying systems for hand-drying. The functional unit selected can be expressed in terms of the number of pairs of hands dried for both systems. The reference flow can be determined for every system. (Example, the average mass of paper or the average volume of warm air required for drying a pair of hands). Based on the reference flows for both systems, we can compile an inventory of incomes and outcomes. For paper towels, the inventory must be related to waste paper. For the air dryer, it must be linked to energy input. A pen manufacturer might consider the length of the line that each pen model can mark as the reference unit. A further example is as follows: A pen that can mark one km would represent a single functional unit and a pen that can mark two km would represent two functional units.
Two main factors must be considered in the eco-innovation indicator equation: an innovative effort parameter and eco – efficiency performance parameter. Both of these relate to a given product, process, action or service. Thus, any innovation which is also classified as eco-efficient (i.e. has resulted in improved environmental performance) is considered to be eco-innovative. The equation rejects innovations that are not also eco - efficiency improvements or processes, products, services, or actions that, while eco-efficient, are not innovative (i.e., they do not correspond to an innovative effort). The first approach to this factor combination yields the following expression:

Eco-innovation indicator = 
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4.1 FIRST FACTOR: INNOVATION

Analyzing the Innovation factor provides the following:

To understand eco – innovation and maximise economic growth, information on innovation process resources, the agents involved, and the results obtained is required. General indicators must be incorporated to make the final eco-innovation indicator calculation easy and applicable. Innovation indicators may be grouped in the following categories in the process of determining which ones are to be included in the study:

4.1.1 Input indicators: 

Input indicators represent resources required for developing innovative activities. The following ones have been chosen:

1. Total investment in RTD: Percentage of the total innovation expenditure, in national currency and current prices, including the full range of innovation activities: in-house RTD, external RTD, machinery and equipment for product and process innovation, spending on patents and licences, manufacturer design, training, and the innovations marketing.

2. Number of RTD projects executed. Total number of RTD projects for a certain process, product, service or activity within a given time interval.

3. Training expenses: Total training expenses or efforts related to innovative processes, products, services or activities in national currency or in hours per employee within a given time interval.



a. Percentage of training expenses compared to total expenses.

(Subsidies must also be included.)

b. Number of training hours per employee. 

4. RTD personnel: researchers + auxiliary personnel. Number of employees working at least 50% of total RTD process time within a given time period. This includes researchers and auxiliary personnel.

4.1.2 Output indicators:

Output indicators are used to control activities related to innovative results obtained.

1. Intellectual property. Number of patents granted for the product, service, process or activity within a given time interval. It is a way to measure the intellectual production of new innovations and ideas.

2. New processes: Number of new processes in which a new or significantly improved production or delivery method is implemented.

3. New products / services: Number of new or substantially improved products/services introduced. This may include improvements in functional characteristics, technical capacity, ease of use or any other dimension.

4. Sales due to innovation: % of the sales due to achieved innovations. This percentage is directly based on specific innovations for products, services, processes or activities. It is obtained by comparing sales (in national currency) before and after implementing the specific innovation. 

5. Innovation expenditures (% of turnover): This ratio indicator is the total sum of innovation expenditure in national currency and at current prices divided by the turnover in national currency and at current prices (Innovation expenditures include the full range of innovation activities: in-house RTD, external RTD, machinery and equipment for product and process innovation, spending on patents and licences, manufacturer design, training, and the innovations marketing.). 

4.1.3 Financial value indicators

“Through which new financial services and products are developed, by combining basic financial attributes (ownership, risk-sharing, liquidity, credit) in progressive innovative ways, as well as reactive exploration of borders and strength of tax law”.

1. Volume of investment in technologic venture capital: This ratio indicator is the sum of total investments in technologic venture capital, in national currency, divided by the net benefit obtained from a product, process, service or activity.

4.1.4 Organisational innovation indicators:

“Involves the creation or alteration of business structures, practices, and models, and may therefore include process, marketing and business model innovation”.

Because environmental activities in firms have increased over the last decade, the way in which these activities are integrated with other management practices is important. It is also important to treat organisational indicators as eco-innovation indicators. Treated as such, they will not be included in the formula described in this chapter. Measuring organisational innovation using a combined equation can be too complex, and doing so is illogical when general indicators that may provide an approach to organisational innovation can be used instead. Examples of these indicators are as follows:

Does the organisation have an environmental certification such as ISO 14001? Yes/No

Internal environmental audits? Yes/No

External environmental audits? Yes/No

Written environmental policy? Yes/No

Public environmental report? Yes/No

Environmental performance indicators/goals? Yes/No

Environmental training programme for employees? Yes/No

Benchmark environmental performance? Yes/No

Environmental criteria used to evaluate/compensate employees? Yes/No

4.2 SECOND FACTOR: ECO-EFFICIENCY

Analyzing the Eco – efficiency factor provides the following:

This factor represents the variation in eco-efficiency (EE) improvement within a certain period of time. It is expressed as a number between 0 and 1. Some of the most general EE indicators such as energy consumption, water consumption, materials consumption, ODS emissions, GHG emissions, acidificant emissions and total waste generated are included in this analysis. Each of these indicators must be independently calculated, using the functional unit of every product, process, service or action as the denominator. 

This factor is used to analyse a process, product or service as compared to:

· An existing process, product or service previously marketed

· An existing process, product or service with future alternatives

So, the difference between the initial and final status must be expressed as a percentage of the initial status. This is the only possible way to combine the results of the analyses, which may have different units. (MJ for energy consumption, m3 water consumption, kg of emissions to air…)

Example: The Eco-Efficiency factor for energy consumption is calculated as follows:
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Using functional units (FU) is essential since a process’s EE (Eco – Efficiency) will to a great extent depend on this measurement. The initial example can again be used: after an innovative process, a pen that could previously mark for 1 km can now mark for 2 km. Assuming equal energy consumption in the initial and final statuses, the innovation is eco-efficient in terms of environmental impact. When using the same FU for the process (which means the same denominator for the before and after status) net energy consumption will be the only eco-efficiency indicator. 
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 represents the rate of variation of eco - efficiency performance. This rate is positive if the product, process, service or action is efficient. On the contrary, inefficiency is indicated by values of 0 or negative. In any case, the equation must be stated as follows to obtain complete efficiency for all factors involved:

Individual eco – efficiency factors for each eco-indicator.

Energy consumption
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Water consumption
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Material consumption
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GHG emissions
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ODS emissions
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Acidificant emissions


[image: image9.wmf]0

0

1

1

0

0

FU

ACID

FU

ACID

FU

ACID

ACID

÷

÷

ø

ö

ç

ç

è

æ

-

=

d


Total waste
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The definition and equation for calculating each indicator within a given time interval is available in Appendix A (Generally applicable eco-efficiency indicators).

There are two methods for combining these two indicators in a single equation once they have been individually defined. .

The first approach is based on the combination of each individual factor as percentages in a simple average. Of all possible eco – efficiency factors that could be used, the seven chosen for the study are critical; therefore, each one must be positive. For a process to be considered eco-efficient, all the factors involved must be greater than or equal to zero, with at least one of them being positive. The most favourable result is produced when all seven indicators are positive. The final result will logically depend on how much each individual indicator improves. The result will always be positive and greater than 0. The larger it is, the better the performance will be. The least favourable results are produced when values are close to 0. As in this case, in which eco-efficiency does not improve, 0 will be obtained as the final result (all of them remain as 0).

	EE = 
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The second option is more complex, grouping these individual factors as percentages in a weighted average.

EE = 
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Where 
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n

 is the weight assigned to each individual eco-efficiency factor.

The final result is expressed as a rate between 0 and 1 (positive or negative). Depending on the sign, the result will fall within the interval [-(,1]. Negative results between [-(,0] in this interval indicate no eco – efficiency, with values closest to 0 being the most favourable. Positive results between (0,1] indicate eco - efficient activities, with values closer to 1 signifying better performance. (A hypothetical value of 1 would signify total performance and 100% improvement in all the processes involved. This is an ideal rather than an achievable status, but it will still be included in the formula.). The key factor for deciding whether or not eco-innovation has been achieved within the time period is eco-efficiency. The innovation indicators used are positive, so the global indicator’s final result will depend on the eco - efficiency performance obtained. 

Note: The weights used in the expression may change depending on region, country, product/process and time. Thus, a model based on geopolitical, sector, or product differences may be suitable for this purpose. In any event, the weights of each factor and the FU incorporated in the processes are suitable for European policies and administrative regulations. The weighting process is essentially a prioritisation of perceived, anticipated, known or otherwise assigned impact severity within a single environmental factor, or between environmental factors. Weighting is also an important part of constructing aggregate indicators. The weighting system identified should take the following into account:

· the science of environmental change, environmental impact and the risk of potential impact;

· economic valuation of these impacts and risks;

· technical measures and the application of best available techniques;

· the use of a wide variety of governmental policies;

· external stakeholders; 

· company management

[from Private sector methods for weighting environmental indicators, TOM GAMESON 1998] 

Interpreting the possible eco-innovation indicators provides an idea about effective eco-innovation in a process, product, service or activity. If we take R&D&I investment as an example of an innovation indicator and a factor in the general equation, the final result is expressed as a certain quantity in €,$. This quantity is an ecologically qualified innovation, indicating the portion of the innovation attributable to investments that have positively impacted the environment. 

5 MEASURING ECO-INNOVATION IMPACT

Naturally, applying an eco-innovation to just one “low profile” product is not the same as applying an eco - innovation (which could be less eco-innovative than the first one) to a product with a high potential to be sold in great volume. The final impact will be greater in the second case.

Thus, a potential eco – innovation’s impact can be measured when the indicator. Multiplying the eco - innovation indicator by the number of functional units sold or applied provides an idea of the final impact of the action, product or process developed. 

Eco-innovation indicator = 
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 TASK 3: DETERMINING WAYS TO MEASURE ECO – INNOVATION.

6 DETERMINING WAYS TO MEASURE ECO-INNOVATION BASED ON COMPANY ENVIRONMENTAL PERFORMANCE DATA.

6.1 INTRODUCTION

To date, little research has been carried out on the subject of eco-innovation in European countries. The reason is scarce information on this topic and minimal practical experience in the production and service sectors. In fact, from 2008-2009, the Competitiveness and Innovation Framework Programme (CIP) will encourage proposals for establishing a networked observatory, a valuable knowledge resource for eco-innovation. The network will provide essential up-to-date analyses of environmental technology and eco-innovation markets, including statistics broken down by country and by market segment. In addition to such market studies, special studies on topics of particular interest and an overview of the latest innovative, technological and financial developments will be carried out.

Today, just important companies and in general multinational firms make their environmental performance data available to the public in order to improve their quality systems. Thus, obtaining relevant environmental data from big companies can be quite easy. A potential problem may lie in aggregating this data, since much of them may be scattered, Likewise, there may not be equal standards for retrieving data and its expression. However, this problem may be solved with some extra effort in the data retrieval process.

The real problem lies in retrieving SME data. Most European SMEs do not make their environmental performance data available to the public, and most of them do not even collect them. Thus, it can be particularly complicated to compile enough environmental data to carry out a comparative study.

The best option in this situation may be to collect data through an ad hoc questionnaire.

As the proposal states, comparisons should only be made between companies that provide the same product or service. So there are two options: first, a general questionnaire designed for any company, regardless of the sector it is in, may be implement; second, specific questionnaires may be designed for as many sectors as desired.

We have chosen the first option. A general questionnaire was designed to cover as many companies as possible. The pilot studies will be carried out in different enterprises and different sectors within the Basque region. 

The questionnaire includes environmental performance data, company economic data and innovation indicators.

6.2 ECO-INNOVATION QUESTIONNAIRE

1.
Describe any RTD/innovation plans your firm has.

2.
Analyse the parts of the previous environmental technologies plans. Indicate whether or not any specific RTD actions are included in those plans in the following areas: climatic change prevention work, water efficiency management, energy efficiency, renewable energies, transportation efficiency management, clean transportation, urban sustainability, sustainable construction, clean production processes, raw materials substitution, recycling and reusing by-products, etc.

3.
Indicate whether or not there is any RTD private funding for environmental technologies and describe it briefly.

4.
Indicate whether or not there is any RTD public funding for environmental technologies and describe it briefly.

5.
Indicate whether or not there are databases, expert systems or environmental improvement checking systems for materials, products and cleaning technologies. Describe them.

6.
Indicate whether or not there are programmes for specific training in technologies and clean processes for both researchers and auxiliary personnel. Please make a list with them.

7.
Indicate whether or not your firm uses any technologies and clean processes innovation indicators.

8.
Indicate the web pages or links related to the previously indicated points.

9.
Indicate whether or not your firm has used any clean technologies and clean processes innovation consulting service. Describe it.

.

10.
Indicate the number of environmental suggestions generated by company personnel.

11.
Indicate the number of employees who are taking part in innovative environmental programmes. (Suggestions, good practices…)

12.
Does the company have an environmental certification such as ISO 14001? Yes/No

13.
Internal environmental audits? Yes/No

14.
External environmental audits? Yes/No

15.
Indicate whether or not there is any written environmental policy. Yes/No

16.
Indicate whether or not there is any public environmental report. Yes/No

17.
Indicate whether or not your company has any environmental performance goal. Yes/No

18.
Indicate whether or not there is any benchmark study related to environmental performance. Yes/No

19.
Do you use any environmental criteria to evaluate/compensate employees? Yes/No

6.3 Calculation Example 

An Excel tool for simply implementing the proposed indicators has been developed. Different indicators may be calculated. The system operates as follows:

The first step is to calculate the overall eco-efficiency factor. It is necessary to fill all the tables provided for each individual factor. This task will be completed twice. 

1. Enter data into the table for each factor in the initial status as follows:
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2. When finished, enter data for the final situation.
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This procedure must be completed for each of the factors considered. It is important to point out that two approaches are possible for calculating the total waste indicator: Mass balance approach (for those companies with few material inputs) and waste output approach (companies with large material inputs). Only one of these approaches may be used in the calculation.

 Alter filling in all the tables provided, functional units for the initial and the final status must be considered.
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The system calculates each individual eco-efficiency factor. (The result is shown as ratio and percentage.)

3. The system shows the result for each eco-efficiency factor.
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All of these individual indicators may be better understood when represented graphically, as follows:
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In this form, each factor’s improvements are shown in a single image. In analyzing the resulting polygon, it may be induced that the larger the polygon area, the higher eco-efficiency is.

There are two ways to combine these indicators in a single equation when they have been individually defined. The first approach is to average the percentages of each individual factor. Of all possible eco – efficiency factors that could be used, the seven chosen for the study are critical; therefore, each one must be positive. For a process to be considered eco-efficient, all the factors involved must be greater than or equal to zero, with at least one of them being positive. The most favourable result is produced when all seven indicators are positive. The final result will logically depend on how much each individual indicator improves. The result will always be positive and greater than 0. The larger it is, the better the performance will be. The least favourable results are produced when values are close to 0. As in this case, in which eco-efficiency does not improve, 0 will be obtained as the final result only if no factor is improved (all of them remain as 0).

4. Result of the first possibility. The result of the calculation is only correct if both indicators remain green. The first one controls that every factor is greater than 0. The second one allows the user to select just one waste indicator approach. 
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The second option is more complex, grouping these individual factors as percentages in a weighted average.

The final result is expressed as a rate between 0 and 1 (positive or negative). Depending on the sign, the result will fall within the interval [-(,1]. Negative results between [-(,0] in this interval indicate no eco – efficiency, with values closest to 0 being the most favourable. Positive results between (0,1] indicate eco - efficient activities, with values closer to 1 signifying better performance. (A hypothetical value of 1 would signify total performance and 100% improvement in all the processes involved. This is an ideal rather than an achievable status, but it will still be included in the formula.). The key factor for deciding whether or not eco-innovation has been achieved within the time period is eco-efficiency. The innovation indicators used are positive, so the global indicator’s final result will depend on the eco - efficiency performance obtained. 

5. Result of the second possibility. The result of the calculation is only correct if both indicators remain green. The first one controls maximum number of factors analysed (never greater than 7 since only one waste approach may be used). The second one allows the user to select only one waste indicator approach. 
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The next step is defining the innovation indicator. One of the proposed innovation indicators must be chosen.

6. From the list available, the user must choose one indicator and enter data into the table. The indicator will turn green when activated.
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We will now combine eco-efficiency general indicator with the innovation indicator selected. The programme sends each value to the final screen:

7. The user can see the final result of the operation. We have two different results based on the different measuring methods (arithmetic or weighted average). In this particular case, it is possible to say that from every 1000 Euros invested in RTD, approximately 700 are effectively eco-innovative.
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 GENERAL CONCLUSIONS

6.4  DATA SOURCES

The difficulty of gathering scattered existing data and the shortage of public datasets published by the companies is notable. Most of the information accessible in databases is rather unspecific, making eco indicator calculation difficult.

Another problem is the reluctance of some companies to show their performance data. Many of them do not make their internal environmental or innovation performance data public. They consider this kind of data to be sensitive information. 

Most business databases contain structured data consisting of corporate profiles, industry analysis, financial statements careers, marketing, company research and investment planning…

However, it has been very difficult to find business databases directly and specifically related to eco – innovation.

6.5  ECO – INDICATORS DEFINITION

Many studies have been carried out by experts in this matter, but very few outstanding advances have been achieved within the indicators definition. Not many of them have actually focused their research on the development of specific indicators, probably because of the problems previously described. In this Workpackage, the approach has been to propose and define specific eco – innovation indicators for as general use as possible. 

The innovative process is the key factor to developing the current industrial status. This innovation must always be evidently linked to sustainability. Both processes can be clearly systematised and analysed using indicators. Therefore, developing these indicators is very necessary. This document defines those innovation indicators considered to be most significant, that could be used to indirectly measure the eco - innovation performance of the companies. 

There were some difficulties in generating eco-innovation indicators. Innovation and eco-efficiency are very different and mostly independent points. Attempting to obtain an indicator that combines these traditionally independent factors has possibly been the biggest problem faced. Most of the bibliographical sources describe different methodologies for obtaining these indicators, but providing concrete references for almost none of them. These references are very important to their definition and generation. Therefore, indicators were proposed by combining both of the main characteristics of eco – innovation (Innovation and eco - efficiency.)

The absence of common criteria when measuring some characteristics of innovation or eco-efficiency makes this process more difficult. Another obstacle in generating proposed indicators was that, although these indicators were designed mostly for industry, they were generated to incorporate only very general contemporary business activities. 

The eco-innovation indicators proposed in this approach allow recommending specific courses of action and making recommendations for further research and data collection activities.

A rigid framework has not been defined and there is room for flexibility required due to the diversity of business activities. Thus, a common approach has been established for implementation by many companies, sectors and countries. It can be applied to products, processes, services and to the whole company, provided that innovation and eco-efficiency data are specific to the product, process, service or company under study.

This approach allows improving eco-efficiency in a way that is manageable for the companies, meaning that the information required is not excessive.
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ESBN – European SMEs Benchmarking Network

http://www.esbn.net/
IPTS – Institute for Prospective Technological Studies

http://www.jrc.es/
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McGill University    (A-Z List of Business Databases)

 http://www.mcgill.ca
WIKIPEDIA La enciclopedia libre-Innovacion

http://es.wikipedia.org/wiki/Innovaci%C3%B3n
 APPENDIX A: GENERALLY APPLICABLE ECO- EFFICIENCY INDICATORS

When working with the following ratios, the most useful denominator should be chosen. Functional Units (FU) is suggested.

6.6 ENERGY CONSUMPTION RATIO

Energy consumption (ratio) [2] is a global issue and relevant to all businesses across all sectors. This ratio measures all of the direct and indirect fuels used to produce the product or provide the service per unit of production, or service provided minus energy sold to others for their use. Companies may further elaborate on energy use by separately identifying renewable energy consumption and breaking down different types of energy sources such as natural gas, oil and others. This indicator includes all of the following energies applicable (from [1]):

Fossil energy — energy derived from any fossil source of carbonaceous material, including oil, coal and natural gas.

Non-fossil energy — energy derived from any non-fossil source, including hydroelectric, geothermal, nuclear, wood and others.

Process energy — energy (electric and non-electric) required to operate process equipment.

Inherent energy — the fuel content or energy value of materials. Materials used in the manufacturing process may have significant energy value. One example is nickel sulphide ore. Both the nickel and the sulphide in the ore release significant quantities of energy when they are oxidised. The energy value (heat of combustion) of the nickel sulphide should be included in the calculation of energy intensity.

Transportation energy — the energy required to transport materials, energy or personnel within the project boundaries.

Energy generated — any energy generated from renewable sources (e.g., wind, solar, hydro) within the project boundaries to produce the product or service.

	Fuel type
	Natural unit
	Conversion factor (MJ)

	Petroleum products
	
	

	Heavy fuel oil

Light fuel oil

Diesel

Kerosene

Gasoline

Petroleum coke
	Litres

Litres

Litres

Litres

Litres

Litres
	41.73

38.68

38.68

37.68

34.66

42.38

	Natural Gas
	
	

	Natural gas

Propane

Butane
	Cubic meters

Litres

Litres
	37.78

25.53

28.62

	Coal
	
	

	Anthracite

Imported bituminous

Canadian bituminous

-New foundland

-P.E.I.

-Nova Scotia

-New Brunswick

-Quebec

-Ontario

-Manitoba

-Saskatchewan

-Alberta

-British Columbia

-Yukon & N.W.T,

Sub bituminous

Lignite

Coke
	Kilograms

Kilograms

Kilograms

Kilograms

Kilograms

Kilograms

Kilograms

Kilograms

Kilograms

Kilograms

Kilograms

Kilograms

Kilograms

Kilograms

Kilograms

Kilograms
	27.70

29.00

28.50

28.50

28.50

27.00

28.50

30.40

30.40

30.40

30.40

30.50

30.40

18.30

15.00

28.83

	Biomass
	
	

	Wood

Hog fuel

Coke
	Kilograms

Kilograms

Kilograms
	18.00

18.00

14.00

	Electricity
	Kilowatt hours
	3.60


Table 1. Conversion factors for energy sources. From [1]

	A
	B
	C
	D
	E

	Energy source
	Numerical value over reporting period
	Units
	Multiply
	Conversion factor (to convert to MJ)
	Converted value over reporting period
	Units

	Electricity
	
	
	
	
	
	

	Electricity
	
	
	X
	
	
	MJ

	Petroleum products
	
	
	
	
	
	

	Heavy fuel oil

Light fuel oil

Diesel

Kerosene

Gasoline

Petroleum coke

Other
	
	
	X

X

X

X

X

X

X
	
	
	MJ

MJ

MJ

MJ

MJ

MJ

MJ

	Natural Gas
	
	
	
	
	
	

	Natural gas

Propane

Butane

Other
	
	
	X

X

X

X
	
	
	MJ

MJ

MJ

MJ

	Coal
	
	
	
	
	
	

	Anthracite

Botuminous/sub.

Lignite

Coke

Other
	
	
	X

X

X

X

X
	
	
	MJ

MJ

MJ

MJ

MJ

	Biomass
	
	
	
	
	
	

	Wood

Hog fuel

Coke

Other
	
	
	X

X

X

X
	
	
	MJ

MJ

MJ

MJ

	Other
	
	
	
	
	
	

	Steam

Hot water

Inherent energy

Other
	
	
	X

X

X

X
	
	
	MJ

MJ

MJ

MJ

	Total energy
	
	
	
	
	
	

	
	
	
	
	Total energy =
	
	MJ


Table 2 Energy consumption indicator. From [1]
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6.7 WATER CONSUMPTION RATIO

Water consumption (ratio) [2] is the sum of all fresh water purchased from a water supplier or obtained from surface or ground water sources. Availability of fresh water is a global issue. Although there may be no local concern about availability in many areas, it is increasingly costly to generate clean water. “Fresh water” includes water used for cooling purposes, even if it does not make physical contact with process materials. Sea water is excluded. The ratio functions based on the amount of water transported into the project boundaries per unit of product or service provided. Water taken in includes most of the water taken inside the project boundaries, including water taken from bodies of water, wells and the municipal supply. It excludes water taken in with raw materials (e.g., wet lumber) and rainwater or snow (unless it is specifically collected for use within the project boundaries). 

	A
	B
	C
	D
	E

	Water source
	Numerical Value over reporting period
	Units
	Multiply
	Conversion factor (to convert to m3 if necessary)
	Converted value over reporting period (if necessary)
	Units

	Water body(ies)

Wells

Municipal supply

Other
	
	
	X

X

X

X

X
	
	
	m3

m3

m3

m3

m3

	Total water taken in
	
	
	
	
	
	

	
	
	
	
	Total water taken in =
	
	m3


Table 3 Water consumption indicator. From [1]

Water consumption Ratio
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6.8 MATERIAL CONSUMPTION RATIO

Material consumption (ratio) [2] is the sum of the weights of all materials purchased or obtained from other sources such as extraction, and includes raw materials for conversion, other process materials (such as catalysts, solvents), and pre- or semi-manufactured goods, parts and modules (such as automobile parts, computer parts). This indicator excludes materials such as water and fuels, which are identified as separate, generally applicable indicators.

Packaging materials are also excluded from this ratio. Packaging does not meet the generally applicable criteria of being important to virtually all businesses, and there is no agreement on measurement methodology. This issue should be dealt with as a business-specific indicator for product use. This item, representing the weight of all materials used, provides a useful denominator for material efficiency ratios.

	A
	B
	C
	D
	E

	Material
	Numerical Value over reporting period
	Units
	Multiply
	Conversion factor (to convert to kg if necessary)
	Converted value over reporting period (if necessary)
	Units

	
	
	
	X


	
	
	Kg

	Total amount
	
	
	
	
	
	

	
	
	
	
	Total amount =
	
	Kg


Table 3 Material consumption indicator. 

Material consumption Ratio
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6.9 GREENHOUSE GAS EMISSIONS RATIO

Greenhouse gas (GHG) emissions (ratio) [2] include carbon dioxide (CO2), methane (CH4), nitrous oxide (N20), hydro- and perfluorocarbons (HFCs, PFCs) and sulphur hexafluoride (SF6) emissions from fuel combustion, process reactions and treatment processes. The climate change issue related to increasing concentrations of greenhouse gases is a global concern and, because it is closely linked to emissions from energy sources, is relevant to all businesses. The definition of GHG emissions covers the gases detailed in Annex A of the Kyoto Protocol.
This generally applicable indicator only covers emissions from direct corporate activities, although companies may choose to track significant GHG emissions from suppliers such as electricity providers and from product use where necessary. 

	Substance
	Conversion factor (CO2-equiv kg)

	CO2
	1

	CH4
	11

	N2O
	270

	FCKW 11
	3.400

	FCKW 12
	7.100

	CF4
	>4.500

	C2F6
	>6.200

	FCKW 13
	4.500

	CCl4
	1.300


Table 4 Conversion factors for GHG emissions. From [3]

	A
	B
	C
	D
	E

	Emission type
	Numerical value over the reporting period
	Units
	Multiply
	Conversion factor (to convert to kg)
	Converted value over reporting period.
	Units

	CH4
N2O

FCKW 11

FCKW 12

CF4
C2F6
FCKW 13

CCl4
	
	
	X

X

X

X

X

X

X

X


	
	
	Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

	Total emission
	
	
	
	
	
	

	
	
	
	
	Total emission =
	
	Kg


Table 5 Greenhouse gas emissions indicator. From [1]

Greenhouse gas (GHG) emissions Ratio
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6.10 OZONE DEPLETING SUBSTANCE EMISSIONS RATIO

Ozone depleting substance (ODS) emissions (ratio) [2] are a global concern defined in the Montreal Protocol (Annex A to E), which lists the groups of gases that are contributing to the effect, describing their potential impact. This issue is important to all businesses, although the most dangerous gas markets have been greatly reduced and less harmful alternatives have been introduced. Although the effect will be visible in the stratospheric ozone layer for many decades or even centuries to come, the indicator might become less crucial in the near future, as policies to eliminate ODS use continue to be successfully implemented on a global scale.

	Substance
	Conversion factor (CFC-11-equiv.kg)

	CCl3F (CFC 11)
	1.0

	CCl2F2 (CFC 12)
	1.0

	C2Cl3F3 (CFC 113)
	1.07

	C2F4Cl2 (CFC 114)
	0.8

	C2ClF5 (CFC 115)
	0.5

	HClFC2 (HCFC 22)
	0.055

	CH3CCl3 (HC 140a)
	0.12

	CF3Br (Halon 1301)
	16

	CF2BrCl (Halon 1211)
	4

	CCl4 (Tetrachloromethane)
	1.08


Table 6 Conversion factors for ODS emissions. From [3]

	A
	B
	C
	D
	E

	Emission type
	Numerical value over the reporting period
	Units
	Multiply
	Conversion factor (to convert to kg)
	Converted value over reporting period.
	Units

	CCl3F (CFC 11)

 CCl2F2 (CFC 12) C2Cl3F3 (CFC 113) C2F4Cl2 (CFC 114) C2ClF5 (CFC 115) HClFC2 (HCFC 22) CH3CCl3 (HC 140a) CF3Br (Halon 1301) CF2BrCl (Halon 1211) 

CCl4 (Tetrachloromethane)
	
	
	X

X

X

X

X

X

X

X

X

X


	
	
	Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

	Total emission
	
	
	
	
	
	

	
	
	
	
	Total emission =
	
	Kg


Table 7 ODS gas emissions indicator. From [1]

Ozone depleting substance (ODS) emissions Ratio
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6.11 ACIDIFICATION EMISSIONS TO AIR RATIO

Acidification emissions to air (ratio) [2] include acid gases and mists (e.g. ammonia, hydrochloric acid, hydrogen fluoride acid, nitrogen oxides, sulphur dioxide and sulphuric acid) from fuel combustion, process reactions and treatment processes. There is a lack of global agreement on measurement methods and effect definitions, although many European companies have used factors which have been developed for the relative strength of various acids in acidification. This indicator could become generally applicable if a global agreement on measurement methods can be reached.

	Substance
	Conversion factor (SO2-equiv.kg)

	SO2
	1.00

	NO
	1.07

	N2O
	0.70

	NOx
	0.70

	NH3
	1.88

	HCl
	0.88

	HF
	1.60


Table 8 Conversion factors for Acidification emissions From [3]

	A
	B
	C
	D
	E

	Emission type
	Numerical value over the reporting period
	Units
	Multiply
	Conversion factor (to convert to kg)
	Converted value over reporting period.
	Units

	SO2

NO
N2O

NOx 

NH3
HCl 

HF 


	
	
	X

X

X

X

X

X

X

X


	
	
	Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

	Total emission
	
	
	
	
	
	

	
	
	
	
	Total emission =
	
	Kg


Table 9 Acidificant emissions indicator. From [1]

Acidification emissions to air ratio
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6.12 TOTAL WASTE RATIO

Total waste (ratio) [2] is the total amount of substances or objects destined for disposal. Waste is certainly an issue of growing global concern. Companies will have to specify the definition and measurement method used to track and report their wastes. They will likely incorporate business-specific indicators to cover different types of non-product output, identifying the type of waste (e.g. hazardous/non-hazardous) or its final destination (e.g. landfill, recycling or incineration). The indicator measures the total material entering the product boundaries minus material that ends up in the product and co-product per unit of production or service provided. 

The total waste ratio includes all materials relevant to the product and/or process. “Relevant” materials include all those that comprise more than 1% by mass of the products and co-products leaving the manufacturing site. They include all raw materials, packaging associated with inputs and all products and releases to the environment, excluding water. Materials may be in solid, liquid or gaseous form. Fuel is also included as a material. Waste not only includes waste deposited in a dumpster or sold to reusers or recyclers, but also substances discharged into water and air if their amount is “material.”

There are two ways to calculate the waste ratio:

- the mass balance approach. (companies which have few material input)

- the waste output approach. (companies with a large number of input materials)

6.12.1 Mass Balance approach

Material inputs include materials directly incorporated into the product and co-product and indirect materials used in the manufacturing process.

	A
	B
	C
	D
	E

	Materials used
	Numerical value over reporting period
	Units
	Multiply
	Conversion Factor (to convert to kg)
	Converted value over reporting period
	Units

	Raw materials
	
	
	
	
	
	

	
	
	
	X

X

X
	
	
	kg 

kg 

kg

	Packaging
	
	
	
	
	
	

	
	
	
	X

X

X
	
	
	kg 

kg 

kg

	Office supplies
	
	
	
	
	
	

	
	
	
	X

X

X
	
	
	kg 

kg 

kg

	Indirect materials
	
	
	
	
	
	

	
	
	
	X

X

X
	
	
	kg 

kg 

kg

	Total material taken in
	
	
	
	
	
	

	
	
	
	
	Total material taken in=
	
	kg


Table 10 Mass balance approach indicator. From [1]

Calculating the amount of material that exits the project boundaries as product or co- product for the reporting period that chosen is required. Co-products are two or more products coming from the same manufacturing process. A co-product must be a “customarily desired product” of the manufacturing process. Manufacturing this co-product must be a main business activity rather than the sale of a process by-product. Any output that is disposed of, released to the environment or that is not an intended manufacturing process product should not be considered a product or co-product.

	A
	B
	C
	D
	E

	Amount of product and co-product
	Numerical value over reporting period
	Units
	Multiply
	Conversion Factor (to convert to kg)
	Converted value over reporting period
	Units

	Product
	
	
	
	
	
	

	
	
	
	X

X

X
	
	
	kg 

kg 

kg

	Co-product
	
	
	
	
	
	

	
	
	
	X

X

X
	
	
	kg 

kg 

kg

	Total amount
	
	
	
	
	
	

	
	
	
	
	Total amount=
	
	kg


Table 11 Mass balance approach indicator. From [1]

Total waste Ratio
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6.12.2 Waste output approach:

It is important to note that waste generated includes not only waste that can be put in a trash bin, but also salvageable wastes that are sold or given to reusers and recyclers. Wastes also include discharges to water and air, if they are materials included in the company operations.

	A
	B
	C
	D
	E
	F
	G

	Wastes generated
	Numeric value over reporting period
	Units
	Multiply
	Conversion factor (to convert to kg)
	Converted value over reporting period
	Units
	Waste used?
	Quantity
	Units

	Waste end points
	
	
	
	
	
	
	
	
	

	Landfill

Incineration

Recycling

Reuse

On-site composting

On-site energy generation

Hazardous waste disposal

 Air

Water       Others
	
	
	x

x

x

x

x

x

x

x

x

x

x

x

x
	
	
	Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg


	
	
	Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg

Kg



	Total wastes generated
	
	
	
	
	
	
	
	
	

	
	
	
	
	Total wastes generated =
	
	kg
	Total wastes used=
	
	Kg


Table 10 Waste output approach indicator. From [1]

Total waste ratio
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7 APPENDIX B CASE STUDIES

The proposed Eco-innovation indicators’ performance has been analysed in two pilot studies using data from companies in different sectors. Two Industrial SMEs from the Basque Country have been analysed. One of the studied companies belongs to the metal sector (chains and hoist production), while the other one operates in the paper sector (decorative painted paper). All of the company datasets used in this analysis are real. The only exception is the exact amount of RTD investment, which was not provided by the companies. Reasonable estimations have been used based on average rates of RTD investment / turnover corresponding to each sector of activity in Spain, 2006. For reasons of privacy, certain organisational information, such as the name of the companies, has been omitted. 

7.1 CASE STUDY 1:

[image: image56.emf]                                                       COMPANY DATA

Company name

EXAMPLE 1

Province

Alava

Country

Spain

Sector

Chain and hoist manufacture

Main products

Chains and hoists

Main processes

Chain assembly and welding. Hoist assembly

N employes

37


The company analysed is medium-sized (37 employees). It operates in the chain and hoist manufacturing sector. Its annual turnover is around 5 million Euros. Taking into account total RTD investment in the production sector for 2006 and its total turnover, the innovation factor as a turnover percentage of the studied company can be estimated. This company’s estimated RTD investment for 2005-2006 is €20633. (approximately 0.38 % of turnover) 

Estimated innovation factor 

	Year
	Innovation (€)

	2006
	20,633


FU considered in the calculation process

	Year
	Turnover (Million €)

	2005
	5.30

	2006
	5.45


Tables used for the calculation:

The following tables have been used to calculate each individual eco-efficiency indicator.

Energy Consumption:

[image: image57.emf]Energy consumption indicator

INITIAL SITUATION t=0

A B D

Energy source

Numerical 

value over 

reporting 

period

Units Multiply

Conversion 

factor (to 

convert to 

MJ)

Converted 

value over 

reporting 

period

Units

Electricity

Electricity

394.679 Kilowatt hours

X

3,6 1.420.844,4 MJ

Petroleum products

Heavy fuel oil

0 Litres

X

41,73 0,0 MJ

Light fuel oil

0 Litres

X

38,68 0,0 MJ

Diesel

235.751 Litres

X

38,68 9.118.845,6 MJ

Kerosene

0 Litres

X

37,68 0,0 MJ

Gasoline

0 Litres

X

34,66 0,0 MJ

Petroleum coke

0 Litres

X

42,38 0,0 MJ

Other

0

X

0 0,0 MJ

Natural Gas

Natural gas

0 Litres

X

37,78 0,0 MJ

Propane

0 Litres

X

25,53 0,0 MJ

Butane

0 Litres

X

28,62 0,0 MJ

Other

0

X

0 0,0 MJ

Coal

Anthracite

0 Kilograms

X

27,7 0,0 MJ

Botuminous/sub.

0 Kilograms

X

29 0,0 MJ

Lignite

0

X

15 0,0 MJ

Coke

0 Kilograms

X

28,83 0,0 MJ

Other

0 Kilograms

X

0 0,0 MJ

Biomass

Wood

0 Kilograms

X

18 0,0 MJ

Hog fuel

0 Kilograms

X

18 0,0 MJ

Coke

0 Kilograms

X

14 0,0 MJ

Other

0

X

0 0,0 MJ

Other

Steam

0

X

0 0,0 MJ

Hot water

0

X

0 0,0 MJ

Inherent energy

0

X

0 0,0 MJ

Other

0

X

0 0,0 MJ

Total energy

Total energy 

=

10.539.690,0 MJ

C E
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FINAL SITUATION t=1

A B D

Energy source

Numerical 

value over 

reporting 

period

Units Multiply

Conversion 

factor (to 

convert to 

MJ)

Converted 

value over 

reporting period

Units

Electricity

Electricity

345.023 Kilowatt hours

X

3,6 1.242.082,8 MJ

Petroleum products

Heavy fuel oil

0 Litres

X

41,73 0,0 MJ

Light fuel oil

0 Litres

X

38,68 0,0 MJ

Diesel

194.468 Litres

X

38,68 7.522.022,2 MJ

Kerosene

0 Litres

X

37,68 0,0 MJ

Gasoline

0 Litres

X

34,66 0,0 MJ

Petroleum coke

0 Litres

X

42,38 0,0 MJ

Other

0

X

0 0,0 MJ

Natural Gas

Natural gas

0 Litres

X

37,78 0,0 MJ

Propane

0 Litres

X

25,53 0,0 MJ

Butane

0 Litres

X

28,62 0,0 MJ

Other

0

X

0 0,0 MJ

Coal

Anthracite

0 Kilograms

X

27,7 0,0 MJ

Botuminous/sub.

0 Kilograms

X

29 0,0 MJ

Lignite

0

X

15 0,0 MJ

Coke

0 Kilograms

X

28,83 0,0 MJ

Other

0 Kilograms

X

0 0,0 MJ

Biomass

Wood

0 Kilograms

X

18 0,0 MJ

Hog fuel

0 Kilograms

X

18 0,0 MJ

Coke

0 Kilograms

X

14 0,0 MJ

Other

0

X

0 0,0 MJ

Other

Steam

0

X

0 0,0 MJ

Hot water

0

X

0 0,0 MJ

Inherent energy

0

X

0 0,0 MJ

Other

0

X

0 0,0 MJ

Total energy

Total energy 

=

8.764.105,0 MJ

C

E


Water consumption:

[image: image59.emf]Water consumption indicator

INITIAL SITUATION t=0

A B D

Water source

Numerical 

Value over 

reporting 

period

Units Multiply

Conversion 

factor (to 

convert to m3 

if necessary)

Converted 

value over 

reporting 

period (if 

necessary)

Units

Water body(ies)

0 m3

X

0,0

m3

Wells

0 m3

X

0,0

m3

Local supply

8500 m3

X

8.500,0

m3

Other

0 m3

X

0,0

m3

Total water taken in

Total water 

taken in =

8.500,0 m3

 Water consumption indicator

FINAL SITUATION t=1

A B D

Water source

Numerical 

Value over 

reporting 

period

Units Multiply

Conversion 

factor (to 

convert to m3 

if necessary)

Converted 

value over 

reporting 

period (if 

necessary)

Units

Water body(ies)

0 m3

X

0,0

m3

Wells

0 m3

X

0,0

m3

Local supply

8500 m3

X

8.500,0

m3

Other

0 m3

X

0,0

m3

Total water taken in

Total water 

taken in =

8.500,0 m3

C E

C E


Material Consumption:

[image: image60.emf] Material consumption indicator

INITIAL SITUATION t=0

A B D

Material

Numerical 

Value over 

reporting 

period

Units Multiply

Conversion 

factor (to 

convert to kg 

if necessary)

Converted 

value over 

reporting 

period (if 

necessary)

Units

Chain wire 886 Tn X

1000

886.000,0 Kg

Foundry 39 Tn X

1000

39.000,0 Kg

Forge 4 Tn X

1000

4.000,0 Kg

80 degree chain 22 Tn X

1000

22.000,0 Kg

Other chains 76 Tn X

1000

76.000,0 Kg

Bar 37 Tn X

1000

37.000,0 Kg

Motors 27 Tn X

1000

27.000,0 Kg

Cable components 9 Tn X

1000

9.000,0 Kg

Cables 4 Tn X

1000

4.000,0 Kg

Paints and solvents 2 Tn X

1000

2.000,0 Kg

Plate and pieces of 

plate

6 Tn X

1000

6.000,0 Kg

Oxygen bottle 1 Tn X

1000

1.000,0 Kg

Oil and taladrine 2 Tn X

1000

2.000,0 Kg

Sawdust

1

Tn X

1000

1.000,0 Kg

Leather shaving 1 Tn X

1000

1.000,0 Kg

Cardboard boxes 16 Tn X

1000

16.000,0 Kg

Wood boxes 6 Tn X

1000

6.000,0 Kg

Wood pallet 30 Tn X

1000

30.000,0 Kg

Metallic drums 5 Tn X

1000

5.000,0 Kg

Plastic 2 Tn X

1000

2.000,0 Kg

Paper and cardboard 

roll

3 Tn X

1000

3.000,0 Kg

Total ammount

Total amount 

=

1.179.000,0 Kg

C E


[image: image61.emf]Material consumption indicator

FINAL SITUATION t=1

A B D

Material

Numerical 

Value over 

reporting 

period

Units Multiply

Conversion 

factor (to 

convert to kg 

if necessary)

Converted 

value over 

reporting 

period (if 

necessary)

Units

Chain wire 611 Tn X

1000

611.000,0 Kg

Foundry 23 Tn X

1000

23.000,0 Kg

Forge 2 Tn X

1000

2.000,0 Kg

80 degree chain 23 Tn X

1000

23.000,0 Kg

Other chains 311 Tn X

1000

311.000,0 Kg

Bar 24 Tn X

1000

24.000,0 Kg

Motors 31 Tn X

1000

31.000,0 Kg

Cable components 6 Tn X

1000

6.000,0 Kg

Cables 4 Tn X

1000

4.000,0 Kg

Paints and solvents 4 Tn X

1000

4.000,0 Kg

Plate and pieces of 

plate

3 Tn X

1000

3.000,0 Kg

Oxygen bottle 1 Tn X

1000

1.000,0 Kg

Oil and taladrine 3 Tn X

1000

3.000,0 Kg

Sawdust 0 Tn X

1000

0,0 Kg

Leather shaving 0 Tn X

1000

0,0 Kg

Cardboard boxes 9 Tn X

1000

9.000,0 Kg

Wood boxes 2 Tn X

1000

2.000,0 Kg

Wood pallet 30 Tn X

1000

30.000,0 Kg

Metallic drums 2 Tn X

1000

2.000,0 Kg

Plastic 2 Tn X

1000

2.000,0 Kg

Paper and cardboard 

roll

2 Tn X

1000

2.000,0 Kg

Total ammount

Total amount 

=

1.093.000,0 Kg

C E


Total Waste:

[image: image62.emf]Waste output approach indicator

INITIAL SITUATION t=0

A B D F

Wastes generated

Numeric 

value over 

reporting 

period

Units Multiply

Conversion 

factor (to 

convert to kg)

Converted 

value over 

reporting 

period

Units

Waste 

used?

Quantity Units

Waste end points

Landfill 3,45 Tn x 1000 3.450,0 Kg y/n 0,0 Kg

Incineration 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Recycling 88,13 Tn x 1000 88.130,0 Kg y/n 0,0 Kg

Reuse 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

On-site composting 3 Tn x 1000 3.000,0 Kg y/n 0,0 Kg

On-site energy generation 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Hazardous waste disposal 2,174 Tn x 1000 2.174,0 Kg y/n 0,0 Kg

 Air 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Water             Others 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Total wastes generated

Total wastes 

generated =

96.754,0 Kg

Total 

wastes 

used=

0,0 Kg

G C E


[image: image63.emf]Waste output approach indicator

FINAL SITUATION t=1

A B D F

Wastes generated

Numeric 

value over 

reporting 

period

Units Multiply

Conversion 

factor (to 

convert to kg)

Converted 

value over 

reporting 

period

Units

Waste 

used?

Quantity Units

Waste end points

Landfill 0,75 Tn x 1000 750,0 Kg y/n 0,0 Kg

Incineration 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Recycling 79,95 Tn x 1000 79.950,0 Kg y/n 0,0 Kg

Reuse 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

On-site composting 12 Tn x 1000 12.000,0 Kg y/n 0,0 Kg

On-site energy generation 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Hazardous waste disposal 2,38 Tn x 1000 2.380,0 Kg y/n 0,0 Kg

 Air 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Water             Others 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Total wastes generated

Total wastes 

generated =

95.080,0 Kg

Total 

wastes 

used=

0,0 Kg

G C E


Eco-Innovation factor result:

The improvement in energy consumption for this period was substantial, around 19% being the improvements in water and material consumption 2.7% and 9.8% respectively. The total waste eco-efficiency indicator improved by 4.4%. Based on a weighted average, using the same weight for each factor used, the resulting eco-efficiency is 5.2%. The eco-innovation indicator calculated indicates that from the amount invested, only 5.2% was effective in terms of eco-innovation. The rest are conventional innovations or non-efficient innovations. The turnover for each period is used as the functional unit when comparing the initial and final statuses.

Eco-Efficiency indicators

[image: image64.emf]Result of each individual Factor for a given time:

Energy consumption  = 0,1914

x100 =

19,1352767

0,191352767 1

Water consumption  = 0,0275

x100 =

2,75229358

0,027522936 1

Material consumption  = 0,0985

x100 =

9,84584977

0,098458498 1

GHG emissions  = Empty

x100 =

0

0 1

ODS emissions  = Empty

x100 =

0

0 1

Acidificant emissions  = Empty

x100 =

0

0 1

Choose between:

Total waste (mass balance)  = Empty

x100 =

0

0 1

or

Total waste (waste output) = 0,0443

x100 =

4,43483549

0,044348355 1
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Final Eco-efficiency .

  [image: image65.emf]Individual factor combination type 2

Color key: Possible Impossible

Number of factor considered ( max 7 if red revise the factors) = 4

Waste factors ( max 1) = 1

Weighting

Energy consumption  W1= 1

Water consumption  W2= 1

Material consumption  W3= 1

GHG emissions  W3= 1

ODS emissions  W5= 1

Acidificant emissions  W6= 1

Total waste   W7= 1

Eco - Efficiency factor = = 0,0517
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Eco-efficiency improvement.

[image: image66.emf]Eco-efficiency improvement



0

25

Energy consumption 

Water consumption 

Material consumption 

GHG emissions 

ODS emissions 

Acidificant emissions 

Total waste (mass balance) 

Total waste (waste output)


The graph shows that from the total amount invested on RTD (€20633 for the selected period) only €1066.09 seem to be effective in terms of eco-innovation.

Eco-Innovation indicator Result

[image: image67.emf]MEASURING ECO-INNOVATION WEIGHTED AVERAGE APPROACH

  EI indicator = 20.633,00

x

0,0517 = 1.066,09 €

Eco-Innovation = ( Innovation factor ) x ( Eco-Efficiency factor )


7.2 CASE STUDY 2:

[image: image68.emf]                                              COMPANY DATA

Company name

EXAMPLE 2

Province

Alava

Country

Spain

Sector

Paper industry

Main products

Painted paper for indoor decoration.

Main processes

Painted paper production

N employee

44


In this case, the company was studied for two consecutive two-year intervals 2004-2005 and 2005-2006. The selected company produces painted paper used in decoration. The firm size is similar to that of the previous example (44 employees). Two approximations can be made for the calculation. In the first case, the functional unit used for the eco - efficiency calculation will be the turnover for each interval. In the second case, the functional unit will be millions of meters of paper produced since the company produces painted paper. For the innovation factor, the estimated factors have been calculated using the same method as in case study 1.

Innovation factor estimated

	Year
	Investment RTD (€)

	2005
	25.424

	2006
	21.712


FU considered in the calculation process (First approach)

	Year
	Turnover (Million €))

	2004
	9.50

	2005
	9.70

	2006
	8.97


FU considered in the calculation process (Second approach)

	Year
	Painted paper (millions of Km)

	2004
	40

	2005
	38

	2006
	34


Tables used for the calculation:

Due to the high number of tables filled out for this case and to avoid making the document too heavy, the tables included only correspond to 2005-2006.

ENERGY CONSUMPTION

[image: image69.emf]Energy consumption indicator

INITIAL SITUATION t=0

A B D

Energy source

Numerical value 

over reporting 

period

Units Multiply

Conversion 

factor (to 

convert to 

MJ)

Converted value over 

reporting period

Units

Electricity

Electricity

2.481.176,000 Kilowatt hours

X

3,6

8.932.233,6 MJ

Petroleum products

Heavy fuel oil

0 Litres

X

41,73

0,0 MJ

Light fuel oil

0 Litres

X

38,68

0,0 MJ

Diesel

0 Litres

X

38,68

0,0 MJ

Kerosene

0 Litres

X

37,68

0,0 MJ

Gasoline

0 Litres

X

34,66

0,0 MJ

Petroleum coke

0 Litres

X

42,38

0,0 MJ

Other

0

X

0

0,0 MJ

Natural Gas

Natural gas

778.130,500 Litres

X

37,78

29.397.770,3 MJ

Propane

0 Litres

X

25,53

0,0 MJ

Butane

0 Litres

X

28,62

0,0 MJ

Other

0

X

0

0,0 MJ

Coal

Anthracite

0 Kilograms

X

27,7

0,0 MJ

Botuminous/sub.

0 Kilograms

X

29

0,0 MJ

Lignite

0

X

15

0,0 MJ

Coke

0 Kilograms

X

28,83

0,0 MJ

Other

0 Kilograms

X

0

0,0 MJ

Biomass

Wood

0 Kilograms

X

18

0,0 MJ

Hog fuel

0 Kilograms

X

18

0,0 MJ

Coke

0 Kilograms

X

14

0,0 MJ

Other

0

X

0

0,0 MJ

Other

Steam

0

X

0

0,0 MJ

Hot water

0

X

0

0,0 MJ

Inherent energy

0

X

0

0,0 MJ

Other

0

X

0

0,0 MJ

Total energy

Total energy 

=

38.330.003,9 MJ

C E


[image: image70.emf]Energy consumption indicator

FINAL SITUATION t=1

A B D

Energy source

Numerical value 

over reporting 

period

Units Multiply

Conversion 

factor (to 

convert to 

MJ)

Converted value over 

reporting period

Units

Electricity

Electricity

2.518.596,000

Kilowatt hours

X

3,6 9.066.945,6

MJ

Petroleum products

Heavy fuel oil

0 Litres

X

41,73

0,0 MJ

Light fuel oil

0 Litres

X

38,68

0,0 MJ

Diesel

0

Litres

X

38,68

0,0 MJ

Kerosene

0 Litres

X

37,68

0,0 MJ

Gasoline

0 Litres

X

34,66

0,0 MJ

Petroleum coke

0 Litres

X

42,38

0,0 MJ

Other

0

X

0

0,0 MJ

Natural Gas

Natural gas

724.668,800 Litres

X

37,78 27.377.987,3

MJ

Propane

0 Litres

X

25,53

0,0 MJ

Butane

0 Litres

X

28,62

0,0 MJ

Other

0

X

0

0,0 MJ

Coal

Anthracite

0 Kilograms

X

27,7

0,0 MJ

Botuminous/sub.

0 Kilograms

X

29

0,0 MJ

Lignite

0

X

15

0,0 MJ

Coke

0 Kilograms

X

28,83

0,0 MJ

Other

0 Kilograms

X

0

0,0 MJ

Biomass

Wood

0 Kilograms

X

18

0,0 MJ

Hog fuel

0 Kilograms

X

18

0,0 MJ

Coke

0 Kilograms

X

14

0,0 MJ

Other

0

X

0

0,0 MJ

Other

Steam

0

X

0

0,0 MJ

Hot water

0

X

0

0,0 MJ

Inherent energy

0

X

0

0,0 MJ

Other

0

X

0

0,0 MJ

Total energy

Total energy 

=

36.444.932,9 MJ

C E


Water consumption:

[image: image71.emf]Water consumption indicator

INITIAL SITUATION t=0

A B D

Water source

Numerical Value 

over reporting 

period

Units Multiply

Conversion 

factor (to 

convert to m3 

if necessary)

Converted 

value over 

reporting 

period (if 

necessary)

Units

Water body(ies)

0 m3

X

0,0

m3

Wells

0 m3

X

0,0

m3

Local supply

3627 m3

X

3.627,0

m3

Other

0 m3

X

0,0

m3

Total water taken in

Total water 

taken in =

3.627,0 m3

 Water consumption indicator

FINAL SITUATION t=1

A B D

Water source

Numerical Value 

over reporting 

period

Units Multiply

Conversion 

factor (to 

convert to m3 

if necessary)

Converted 

value over 

reporting 

period (if 

necessary)

Units

Water body(ies)

0 m3

X

0,0

m3

Wells

0 m3

X

0,0

m3

Local supply

4223 m3

X

4.223,0

m3

Other

0 m3

X

0,0

m3

Total water taken in

Total water 

taken in =

4.223,0 m3

C E

C E


Material consumption:

[image: image72.emf] Material consumption indicator

INITIAL SITUATION t=0

A B D

Material

Numerical Value 

over reporting 

period

Units Multiply

Conversion 

factor (to 

convert to kg 

if necessary)

Converted 

value over 

reporting 

period (if 

necessary)

Units

Normal dorsal 0,3 Tn X

1000

300,0 Kg

Laminar paper s/wide 175,04 Tn X

1000

175.040,0 Kg

 Laminar paper d/wide 1051,504 Tn X

1000

1.051.504,0 Kg

Normal High 144,318 Tn X

1000

144.318,0 Kg

Doble wide High  97,027 Tn X

1000

97.027,0 Kg

Normal Unwoven  29,735 Tn X

1000

29.735,0 Kg

Doble wide Unwoven 257,789 Tn X

1000

257.789,0 Kg

Gift paper  36,208 Tn X

1000

36.208,0 Kg

 Normal rolled 1045,254 Tn X

1000

1.045.254,0 Kg

Follman inks 9,184 Tn X

1000

9.184,0 Kg

Plane vinyl varnish   1,923 Tn X

1000

1.923,0 Kg

Inks (expansion) 4,735 Tn X

1000

4.735,0 Kg

Resine (expansion) 2546,28 Tn X

1000

2.546.280,0 Kg

Paper glue 42,34 Tn X

1000

42.340,0 Kg

Inks 1,346 Tn X

1000

1.346,0 Kg

Paper varnish 44,893 Tn X

1000

44.893,0 Kg

Solvents 77,258 Tn X

1000

77.258,0 Kg

Gold and silver 0,826 Tn X

1000

826,0 Kg

Gift paper Inks 0,419 Tn X

1000

419,0 Kg

Aerosols 0,01 Tn X

1000

10,0 Kg

Solid oil 0,01 Tn X

1000

10,0 Kg

Distilled water 0,2 Tn X

1000

200,0 Kg

Hydraulic oil 0,1 Tn X

1000

100,0 Kg

Boxes 284,213 Tn X

1000

284.213,0 Kg

Plastic film  10,13 Tn X

1000

10.130,0 Kg

Pallets 86 Tn X

1000

86.000,0 Kg

Tags 9,858 Tn X

1000

9.858,0 Kg

Total ammount

Total amount 

=

5.956.900,0 Kg

C E


[image: image73.emf]Material consumption indicator

FINAL SITUATION t=1

A B D

Material

Numerical Value 

over reporting 

period

Units Multiply

Conversion 

factor (to 

convert to kg 

if necessary)

Converted 

value over 

reporting 

period (if 

necessary)

Units

Normal dorsal 0 Tn X

1000

0,0 Kg

Laminar paper s/wide 340 Tn X

1000

340.000,0 Kg

 Laminar paper d/wide 882 Tn X

1000

882.000,0 Kg

Normal High 28 Tn X

1000

28.000,0 Kg

Doble wide High  104 Tn X

1000

104.000,0 Kg

Normal Unwoven  0,2 Tn X

1000

200,0 Kg

Doble wide Unwoven 192 Tn X

1000

192.000,0 Kg

Gift paper  10 Tn X

1000

10.000,0 Kg

 Normal rolled 739 Tn X

1000

739.000,0 Kg

Follman inks 6 Tn X

1000

6.000,0 Kg

Plane vinyl varnish   2 Tn X

1000

2.000,0 Kg

Inks (expansion) 3 Tn X

1000

3.000,0 Kg

Resine (expansion) 2286 Tn X

1000

2.286.000,0 Kg

Paper glue 20 Tn X

1000

20.000,0 Kg

Inks 492 Tn X

1000

492.000,0 Kg

Paper varnish 39 Tn X

1000

39.000,0 Kg

Solvents 64 Tn X

1000

64.000,0 Kg

Gold and silver 0,2 Tn X

1000

200,0 Kg

Gift paper Inks 1 Tn X

1000

1.000,0 Kg

Aerosols 0,01 Tn X

1000

10,0 Kg

Solid oil 0,01 Tn X

1000

10,0 Kg

Distilled water 0,2 Tn X

1000

200,0 Kg

Hydraulic oil 0,1 Tn X

1000

100,0 Kg

Boxes 233 Tn X

1000

233.000,0 Kg

Plastic film  10 Tn X

1000

10.000,0 Kg

Pallets 84 Tn X

1000

84.000,0 Kg

Tags 9 Tn X

1000

9.000,0 Kg

Total ammount

Total amount 

=

5.544.720,0 Kg

C E


Total waste:

[image: image74.emf]Waste output approach indicator

INITIAL SITUATION t=0

A B D F

Wastes generated

Numeric value 

over reporting 

period

Units Multiply

Conversion 

factor (to 

convert to kg)

Converted 

value over 

reporting 

period

Units

Waste 

used?

Quantity Units

Waste end points

Landfill 19,02 Tn x 1000 19.020,0 Kg y/n 0,0 Kg

Incineration 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Recycling 485,52 Tn x 1000 485.520,0 Kg y/n 0,0 Kg

Reuse 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

On-site composting 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

On-site energy generation 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Hazardous waste disposal 182,533 Tn x 1000 182.533,0 Kg y/n 0,0 Kg

 Air 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Water             Others 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Total wastes generated

Total wastes 

generated =

687.073,0 Kg

Total 

wastes 

used=

0,0 Kg

G C E


[image: image75.emf]Waste output approach indicator

FINAL SITUATION t=1

A B D F

Wastes generated

Numeric value 

over reporting 

period

Units Multiply

Conversion 

factor (to 

convert to kg)

Converted 

value over 

reporting 

period

Units

Waste 

used?

Quantity Units

Waste end points

Landfill 20 Tn x 1000 20.000,0 Kg y/n 0,0 Kg

Incineration 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Recycling 454,125 Tn x 1000 454.125,0 Kg y/n 0,0 Kg

Reuse 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

On-site composting 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

On-site energy generation 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Hazardous waste disposal 145,1 Tn x 1000 145.100,0 Kg y/n 0,0 Kg

 Air 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Water             Others 0 Tn x 1000 0,0 Kg y/n 0,0 Kg

Total wastes generated

Total wastes 

generated =

619.225,0 Kg

Total 

wastes 

used=

0,0 Kg

G C E


Eco-innovation factor result:

First approach turnover

2004-2005 period

Eco-Efficiency indicators

[image: image76.emf]Result of each individual Factor for a given time:

Energy consumption  = -0,0103

x100 =

-1,02877034

-0,0103 0

Water consumption  = 0,0386

x100 =

3,86423559

0,0386 1

Material consumption  = -0,0064

x100 =

-0,64440408

-0,0064 0

GHG emissions  = Empty

x100 =

0

0,0000 1

ODS emissions  = Empty

x100 =

0

0,0000 1

Acidificant emissions  = Empty

x100 =

0

0,0000 1

Choose between:

Total waste (mass balance)  = Empty

x100 =

0

0,0000 1

or

Total waste (waste output) = 0,0066

x100 =

0,66432445
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Final Eco-efficiency.

[image: image77.emf]Individual factor combination type 2

Color key: Possible Impossible

Number of factor considered ( max 7 if red revise the factors) = 4

Waste factor ( max 1) = 1

Weighting

Energy consumption  W1= 1

Water consumption  W2= 1

Material consumption  W3= 1

GHG emissions  W3= 1

ODS emissions  W5= 1

Acidificant emissions  W6= 1

Total waste   W7= 1

Eco - Efficiency factor = = 0,0031
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Eco-innovation indicator result

[image: image78.emf]MEASURING ECO-INNOVATION WEIGHTED AVERAGE APPROACH

EI indicator = 25.424,00

x

0,0031 = 79,58 €

Eco-Innovation = ( Innovation factor ) x ( Eco-Efficiency factor )


2005-2006 period

Eco-efficiency indicators

[image: image79.emf]Result of each individual Factor for a given time:

Energy consumption  = -0,0282

x100 =

-2,8200

-0,0282 0,0000

Water consumption  = -0,2591

x100 =

-25,9079

-0,2591 0,0000

Material consumption  = -0,0066

x100 =

-0,6558

-0,0066 0,0000

GHG emissions  = Empty

x100 =

0,0000

0,0000 1,0000

ODS emissions  = Empty

x100 =

0,0000

0,0000 1,0000

Acidificant emissions  = Empty

x100 =

0,0000

0,0000 1,0000

Choose between:

Total waste (mass balance)  = Empty

x100 =

0,0000

0,0000 1,0000

or

Total waste (waste output) = 0,0254

x100 =

2,5403
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Final eco-efficiency indicator.

[image: image80.emf]Individual factor combination type 2

Color key: Possible Impossible

Number of factor considered ( max 7 if red revise the factors) = 4

Waste factor ( max 1) = 1

Weighting

Energy consumption  W1= 1

Water consumption  W2= 1

Material consumption  W3= 1

GHG emissions  W3= 1

ODS emissions  W5= 1

Acidificant emissions  W6= 1

Total waste   W7= 1

Eco - Efficiency factor = = -0,0420
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Eco-innovation indicator result

[image: image81.emf]MEASURING ECO-INNOVATION WEIGHTED AVERAGE APPROACH

EI indicator = 21.712,00

x

-0,0420 = -911,40 €

Eco-Innovation = ( Innovation factor ) x ( Eco-Efficiency factor )


Second approach millions of meters of painted paper

2004-2005 period

Eco-efficiency indicators

[image: image82.emf]Result of each individual Factor for a given time:

Energy consumption  = -0,0858

x100 =

-8,58493876

-0,0858 0

Water consumption  = -0,0333

x100 =

-3,32597393

-0,0333 0

Material consumption  = -0,0817

x100 =

-8,17182489

-0,0817 0

GHG emissions  = Empty

x100 =

0

0,0000 1

ODS emissions  = Empty

x100 =

0

0,0000 1

Acidificant emissions  = Empty

x100 =

0

0,0000 1

Choose between:

Total waste (mass balance)  = Empty

x100 =

0

0,0000 1

or

Total waste (waste output) = -0,0677

x100 =

-6,76521361

0,0000 0

0

0

1

1

0

0

FU

E

FU

E

FU

E

E



















 

0

0

1

1

0

0

FU

W

FU

W

FU

W

W



















 

0

0

1

1

0

0

FU

M

FU

M

FU

M

M



















 

0

0

1

1

0

0

FU

GHG

FU

GHG

FU

GHG

GHG



















 

0

0

1

1

0

0

FU

ODS

FU

ODS

FU

ODS

ODS



















 

0

0

1

1

0

0

FU

ACID

FU

ACID

FU

ACID

ACID



















 

0

0

1

1

0

0

FU

TW

FU

TW

FU

TW

TW



















 

0

0

1

1

0

0

FU

TW

FU

TW

FU

TW

TW



















 


Final eco-efficiency indicator.

[image: image83.emf]Individual factor combination type 2

Color key: Possible Impossible

Number of factor considered ( max 7 if red revise the factors) = 4

Waste factor ( max 1) = 1

Weighting

Energy consumption  W1= 1

Water consumption  W2= 1

Material consumption  W3= 1

GHG emissions  W3= 1

ODS emissions  W5= 1

Acidificant emissions  W6= 1

Total waste   W7= 1

Eco - Efficiency factor = = -0,0287
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Eco-innovation indicator result

[image: image84.emf]MEASURING ECO-INNOVATION WEIGHTED AVERAGE APPROACH

EI indicator = 25.424,00

x

-0,0287 = -729,41 €

Eco-Innovation = ( Innovation factor ) x ( Eco-Efficiency factor )


2005-2006 period

Eco-efficiency indicators

[image: image85.emf]Result of each individual Factor for a given time:

Energy consumption  = -0,0627

x100 =

-6,2681

-0,0627 0,0000

Water consumption  = -0,3013

x100 =

-30,1302

-0,3013 0,0000

Material consumption  = -0,0403

x100 =

-4,0313

-0,0403 0,0000

GHG emissions  = Empty

x100 =

0,0000

0,0000 1,0000

ODS emissions  = Empty

x100 =

0,0000

0,0000 1,0000

Acidificant emissions  = Empty

x100 =

0,0000

0,0000 1,0000

Choose between:

Total waste (mass balance)  = Empty

x100 =

0,0000

0,0000 1,0000

or

Total waste (waste output) = -0,0073

x100 =
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Final eco-efficiency indicator.

[image: image86.emf]Individual factor combination type 2

Color key: Possible Impossible

Number of factor considered ( max 7 if red revise the factors) = 4

Waste factor ( max 1) = 1

Weighting

Energy consumption  W1= 1

Water consumption  W2= 1

Material consumption  W3= 1

GHG emissions  W3= 1

ODS emissions  W5= 1

Acidificant emissions  W6= 1

Total waste   W7= 1

Eco - Efficiency factor = = -0,0578
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Eco-innovation indicator result

[image: image87.emf]MEASURING ECO-INNOVATION WEIGHTED AVERAGE APPROACH

EI indicator = 21.712,00

x

-0,0578 = -1.254,01 €

Eco-Innovation = ( Innovation factor ) x ( Eco-Efficiency factor )


Result summary

1 FU: Turnover.2004-2005

	INDICATOR
	Ratio

	Energy consumption
	-0.0103

	Water consumption
	.0.0386

	Material consumption
	-0.0064

	Total waste
	0.0066


 Total factor = 0.0031 

2 FU: Turnover.2005-2006

	INDICATOR
	Ratio

	Energy consumption
	-0.0282

	Water consumption
	-0.2591

	Material consumption
	-0.0066

	Total waste
	0.0254


Total factor = -0.0420

3 FU: Mm of painted paper.2004-2005

	INDICATOR
	Ratio

	Energy consumption
	-0.0858

	Water consumption
	-0.0333

	Material consumption
	-0.0817

	Total waste
	-0.0677


Total factor = -0.0287

4 FU: Mm of painted paper.2005-2006

	INDICATOR
	Ratio

	Energy consumption
	-0.0627

	Water consumption
	-0.3013

	Material consumption
	-0.0403

	Total waste
	-0.0073


Total factor = -0.0578

In comparing results 1 and 3, it is possible to deduce that for the same period of time, selecting the functional unit may change the result from very poor efficiency (close to 0 but still positive) to negative efficiency, thus resulting in an inefficient period. As it can be deduced, there may be some variations for the same analysis, depending on the functional unit used. 
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