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Introduction

On June 21-22, 2007 researchers from the “Measuring eco-innovation” (MEI) project met with external experts about eco-innovation and data analysis to discuss three methods for studying eco-innovation: survey analysis, patent analysis and documentary and digital source (D&DS) analysis. Panel data analysis was also discussed, in connection to survey analysis. 

MEI is a research project for the European Commission funded by DG Research (contract nr. 044513). The project sets out to offer a conceptual clarification of eco-innovation (developing a typology) based on an understanding of innovation dynamics, and identify and discuss the main methodological challenges in developing indicators and statistics on eco-innovation and how these may be overcome. The project is done in cooperation with Eurostat, the European Environment Agency (EEA) and the Joint Research Center of the European Commission. 

The objectives of MEI are:

a) A conceptual clarification of eco-innovation (developing a typology) based on an understanding of innovation dynamics. 

b) An identification of the main methodological challenges in developing indicators and statistics on eco-innovation.

c) Defining further research needed to address these methodological challenges in developing eco-innovation indicators and 

d) To make recommendations for possible indicators, taking into account the availability of data.

The workshop is the second workshop of MEI, which has been organised by Jens Horbach and  René Kemp from UNU-MERIT, Klaus Rennings from ZEW, and Fred Steward from ICL and Brunel University. The first day about survey analysis and panel data analysis has been organised by Jens Horbach and Klaus Rennings and the second day about patent data analysis and documentary and digital source (D&DS) analysis by René Kemp and Fred Steward. 

Originally two workshops (each one day) were being planned for discussing these issues. One about survey analysis and panel data analysis and one about patent data analysis and documentary and digital source (D&DS) analysis. The two workshops have been combined into one. 

This report describes the results of day 2 (about eco-patents and documentary and digital source (D&DS) analysis). It does not just simply state the conclusions but also gives an account of the discussions preceding the conclusions. The reason for this is that the project is as much about the considerations behind the conclusions as it is about conclusions regarding measurement and data analysis. For this reason we have included the views as stated by people attending, along with the results from the discussions. The discussions are based on the presentations by Vanessa Oltra, Alfred Kleinknecht and Fred Steward. 
Conclusions about panel survey analysis of eco-innovation are contained in a separate report (Deliverable 6). 

Vanessa Oltra on possibilities for patent analysis for the study eco-innovation

In a presentation about eco-patents, Vanessa Oltra started by saying that there is a strong correlation between patents and R&D and between patents and the inventive activity. Patents can be also used to identify different types of innovation and to classify innovation. At a more aggregate level, patents can be used to measure the strength of nations (i.e. to rank countries according to their advances in a technology field, for example in nanotechnology). Patents are also an indirect measure of technological diffusion across countries, which can be used in the absence of direct measures. There is a huge literature focusing on technological spillovers, covering the issues of the distribution of patents across fields, knowledge spillovers and the mapping of technological trajectories.

The main limit of patents is that they do not cover all innovations. In fact, they only cover a small share of innovations undertaken by companies. They track only technological innovations, and especially product innovations (more problems for process innovation). A second important limitation is that the propensity to patent differs across sectors and countries. A third critical issue is the value of patents. Of all patents, many are not used or applied and most patents are minor.  There do exist techniques to deal with these aspects (discussed in the paper by Oltra and Kemp and the paper of de Vries).

Looking at patents for eco-innovation, the first relevant issue to address is that of the detection of patents referring to eco-innovations. The international patent classification (IPC) doesn’t have a specific category for eco-innovations, but there are different methods to identify eco-patents. The identification is restricted to a subset of eco-innovations: technological innovation, especially products, mainly end-of-pipe. Also alternative energy technologies can be well-identified in patent data bases and subjected to a patent analysis. 

Patents referring to eco-invention can be identified using IPC classification and keywords. However, in this way only patents with a specific environmental motivation are included and unintentional eco-inventions are not captured. For this reason it can be stated that patents underestimate eco-inventions. They also underestimate eco-innovations because a large part of the eco-innovations are not patented. 

Eco-patents can be used to examine the direction of research, competencies, diffusion, the degree of novelty and the sources for innovation (for instance the role of public organisations).

A great deal of empirical work on eco-innovation has been done using patents data, although not always with clear methodologies. To identify environmental technologies Lanjouw and Mody selected sectors, classes and keywords. Marinova and McAler used a more problematic method by selecting patents containing the term “ecological” in their description that may be too general. The environmental aspects are often described in terms of the pollutants the invention deals with or avoids. Eco-innovations expressly developed for dealing with environmental issues such as pollution control may thus be missed when using the term “ecological”.  

In the OECD classification a number of IPC codes for eco-innovations were identified. At a different level, to select eco-innovations for a specific industrial field, sectoral studies and experts can be used to identify relevant keywords. 

Methodological choice has big implications for results. In this respect the outcomes from a paper from Popp were presented where it is shown how results could vary greatly when using different keywords to identify patents or different datasets where patents are grouped in families (as it is in the US) or not (like in the EU). See Annex 2.

Indicators based on eco-patents can be eco-patents counts, eco-patents relative share, technological specialization, eco-patent value and eco-patents share in the portfolio of single firms.

In doing a patent analysis it is best to focus on some technologies for which it is relatively easy to identify relevant patents or on some sectors. However it is difficult to analyse a single sector since IPC does not use a sector classification. The role of experts is therefore crucial to identify patents. Moreover, patent value should be ascertained. For this, citations and experts may be used. Patents require careful analysis and it is necessary to combine patent indicators with other measures for eco-innovation. 

The discussion touched the following points:

· Wirth observed that the use of patents as a measure for eco-innovation is problematic since patents are about inventions, not innovations. Oltra explained that it is possible to use methodologies to control for this: if a patent is cited several times, it is possible to assume that it is somewhere applied. 

· Kemp suggested that a possible method to overcome some of the barriers related to patent use is that of creating a list of eco-innovations for a single sector and then look for patents related to these innovations. This would help to determine the relevance of a patent analysis. Steward observed that this is a too labour-intensive process.

· Kleinknecht observed that another issue to consider is that of the purpose behinds the measures of patents. Oltra added that patents can be used to investigate technological trajectories and specific technological features.  For this they have a unique value. 

· Horbach stated that a big advantage of patents is the availability of time series that allows for an analysis of dynamics. He also outlined that since process-integrated innovations are becoming increasingly important with respect to EOP, this is a problem for patent analysis, which are indeed better suited to measure EOP.

· Kemp observed that another advantage related to the use of patents is the possibility to identify and select inventors, that can be then contacted directly to obtain further information. In this respect, Oltra mentioned that in the majority of cases patents contain both the names of inventors and applicators. 

· In discussing data base issues, Oltra noted that the official database of the European Patent Office (Esp@cenet) is subject to several limitations. Main barriers concern the number of keywords and IPC (International Patent Classification) codes that can be included in a single research (no more than 5). Moreover, not all data are publicly available. The database is not well organised (not user friendly). There exists a commercial database which does not suffer from these limitations but for most researchers the database is too expensive (annual fee of 8000 €). Due to the limitation of the EPO database, many empirical papers use data on patents from the US database. It is not the only reason that US data are used but it would be desirable to have better access to data about European patents.  It was suggested to recommend the Commission to improve data accessibility for researchers. 

· Mascherini observed that at JRC patents data are not utilized, but similar problems of accessibility and usefulness with official data applies for CIS data. 

Presentation of Fred Steward about document & digital source (DD&S) analysis on eco innovation: from documentary to digital sources of eco-innovation indicators

Steward explained that innovation occurs when novelty enters in the commercial or social use, in the form of a new product, process or practice. Patents do not measure this. They are an indirect or intermediate indicator for commercial interest. Since the mainstream innovation input indicators are subject to several limitations, there is a need for a direct measure of innovation. New indicators for innovations should be universal, inclusive (both radical and incremental changes) and situated (time/sector).

Analysis may focus on a sector, a technology area or on significant innovations. The choice has implications for investigator capability:

- The sector-based specificity: in that case the method employed depends on the investigator capability of the technology basis of the sector.

- The significance-based selectivity: SPRU employed this method to collect a number of relevant innovations. This method relies on experts knowledge and does not allow for a comprehensive knowledge of innovations.

An important methodology employed to measure innovation directly is LBIO (Literature Based Innovation Outputs). It is based on the use of trade journals  (new products announcements section). Since it identifies directly new products and processes, it is focused on real outcomes. This method is sensitive to the propensity of companies to announce their innovation but this is not an unsurmountable problem (in patents analysis we have different propensities to patent).

This method has never been applied extensively; successful empirical applications have been developed in the US (1882), the Netherlands (1990s), in Italy (1996) and UK.

Two relevant studies applying a methodology very similar to LBIO are the work from Huber on TEIs (Technological Environmental Innovations) and the one from Newell on energy efficient domestic applications based on the Sears product catalogue for the 1953-1993 period. Huber (2004) collected a database of 500 innovations resulted from a continuous survey of 9 technology journals between 2000 and 2003. The study by Huber reveals the importance to look at upstream innovations but this result is biased toward finding such an outcome by using technology journals.

Both studies were based on manual search in journals and selected documentary sources. Digital possibilities instead open the window for more efficient forms of search. In this respect, two digitally available sources of information are (a) online databases of “new announcements” (often developed by consultancy organizations) and (b) “products information” databases. Both offer the prospects of gathering innovation output indicators in a new fashion.

In the international paper industry there are examples of both categories. PIRA International developed the PIRAbase database that tracks new announcements and where it is possible to identify specific new technologies. Through this database for instance it was possible to select nanoparticle innovations developed in the paper industry. (Date of market entry and name of company however could not be obtained). Interesting online databases are also available for consumers.

Steward finally suggested that research efforts should be directed at developing a feasibility study, in order to identify the existing databases and to understand what is missing in these (location of companies, environmental impact). Digital sources are a neglected source for development of innovation output indicators but the potentials arising from their systematic and selective exploitation should be better explored.

The following points were discussed:

· Horbach observed that one of the problems related to the use of methods for direct innovation measurement using D&DS is that they can be biased towards product innovations.

· Kemp stated that another potential source of information about eco-innovations is test reports for products. Energy efficiency is usually one of the features that is investigated and could be monitored for various years. 

· Kleinknecht pointed out that these methodologies all face the problem of representativity and that there are also problems of benchmarking. For instance it is difficult to compare nations.

· Pontoglio observed that another limitation of this method is that it is difficult to attribute environmental impacts to new products announced when they are not specifically developed for environmental purposes or to generate environmental gains.

· Kleinknecht proposed to make the analysis more simple by looking at most frequently sold models. For these one might study who leads, where, in what. Answers to these questions require additional study and methods. 

· Kleinknecht remarked that the companies selling the innovator may not be the actual innovator. His own work disclosed that 60-70% of the innovations collected through product announcements were developed elsewhere (imported by a distributor who is creating publicity for it).  This was revealed through a telephone study. The product announcements may come from distributors selling the innovation, not from the companies who developed them. 

Wirth presented examples of eco-funds from ZKB and Allianz Group where ecologically acceptable companies to finance are selected according to specific environmental criteria.

Presentation Alfred Kleinknecht about the non-trivial choice between innovation indicators

Kleinknecht discussed strengths and weaknesses of different measures of innovation. R&D are an input indicator and can be calculated using personnel or budget. The main advantage is that they are regularly collected, are reliable and accessible. However they can be problematic for SMEs who underreport R&D activities. Some R&D surveys are so complicated that companies prefer to say no when asked if they do R&D. Total innovation costs is a measure that was developed to overcome some of the R&D limitations, however they show similar weaknesses.  Questions on innovation expenditure are not easily answered, neither by big or small companies because companies usually do not collect information on this. 

Patents aren’t considered a good indicator for economy-wide comparison: a country can have a good performance just because it has a higher share of sectors with high patent propensity. Patent propensity also changes according to firm size, with bigger companies patenting more, even though small firms need more legal protection. For these reasons patents may underestimate innovativity of companies who don’t innovate and overestimate innovativity of companies who innovate. Sales of innovative products are a direct measure of innovation, but they are sensitive to the length of business cycle. LBIOs are interesting indicators, but not suitable for benchmarks.  

The main features of a database of 398 new products (83 firms) announced in the Netherlands, collected in 2000-2003 from 46 different trade journals were presented. The database reflects the sectoral composition of the CIS. Companies were directly contacted by telephone surveys to understand whether the new product announced was developed inside or outside the firm (i.e. imported) and to add other relevant information. From the database it is possible to track networks between companies, to examine detailed innovation descriptions, also concerning environmental-friendliness, thus allowing for detailed classification of innovations. The database is also suitable for some econometric analysis. 

The analysis carried out using this database revealed that lots of innovators are small sized firms. Their R&D intensity does not vary considerably across sectors and many of them can be viewed as niche players.

The database also gives a picture of the distribution of innovators across the Netherlands: small innovative firms are located outside the typical centre of the country where the biggest companies are situated. They are often located around technical universities (which counts at least in part for the result that the start ups occur outside the Randstad in the Netherlands). New companies are often founded by graduates. 

The analysis of networking pointed out that big R&D companies do not generate spillovers. Regions where there is a concentration of companies in the same sector proved to be more innovative. Knowledge spillovers have a geographical dimension. The most R&D intense companies cooperate with universities or develop big networks together with technology suppliers.  Distributors are considered as an interesting actor for innovation, halfway suppliers and users. 

Some of the innovator companies were recontacted 24 month after the first collection of data to evaluate product performance. Results show that the performance was in 30% of cases far worse than expected, in 35% it was according to expectations and in the remaining cases the performance was better (10%) or far better (15%) than expectations.  The problem with this measure is however that it is based on subjective expectations (self-perception problem noted before). Moreover, results were influenced by general economic variables, since in the observed period there was a recession. A factor negatively influencing the performance of innovative products (and its positioning vis-à-vis expectations) was the launch of products new to the market (products new to the market did less well than other innovations). Insignificant factors were patents and firm location.

Horbach suggested to overcome the limits associated to the use of subjective variables like expectations by combining these variables with quantitative data like sales or employment. Such a combination could allow for more consistent measures. 

An interesting feature of this database for eco-innovation purposes is that it also covers firms below 5 employees that are not covered by CIS. Rennings remarked that the CIS is not well suited for studying innovation by big companies as the information provided refers to many innovative activities (different products, processes and establishments). 

The discussion touched upon the following points:

· Horbach pointed out that for the analysis based on this database, a problem could be that it only contains innovators, therefore a control group of non-innovators is unavailable. In this respect Kemp added that it could be possible to select eco-innovators and compare this group with that of non eco-innovators.

· Kleinknecht also discussed the possibility to extend this exercise at EU level or to compare the results of the analysis from the database with CIS data. A similar experiment has been already done in the 1990s and the results show different impacts of firm size. Bigger companies are underrepresented in the database, maybe because they don’t use trade journal as a communication strategy.

· Kemp asked whether through the methodologies presented it is possible to deepen the knowledge about eco-innovation processes and to learn something new about it. Kleinknecht noted that the product announcement based method revealed that one-third of the innovations came from newly created companies.

· Steward remarked that information from LBIO is biased (for instance towards products and perhaps smaller companies), which should be acknowledged, but one should not be too conceding about it. So far innovation research has focussed too much on input indicators. This was agreed by Kleinknecht. 

Recommendations for data collection and measurement

At the end of the workshop recommendations for measurement were recapped by René Kemp for patent analysis and by Fred Steward for documentary and digital source analysis. To systematically deal with the issue of indicator use, René Kemp proposed to develop a template containing a list of indicators for eco-innovation, specifying for each their purposes (possible uses), limitations (in the form of warning for users) and way how to deal with limitations, possibilities for combination of indicators and messages for researchers and data collectors.

The following was being said in terms of recap and additional points:

· On the issue of patents, Kemp noted that they are a readily available source of information allowing to do interesting analyses but the identification of eco-patents is a critical issue, for which the search terms are crucial. One should account for difference in value and investigate whether the inventions is actually used commercially. For specific technologies very interesting analyses can be done on the basis of patent data such as the mapping of trajectories.   

· Steward added to this that with patents it is not possible to do pure sectoral studies, even though the OECD attempt in that direction was interesting. As for digital sources, it is probably too much ambitious to use it at universal level. More pragmatically, it could be possible to build a new indicator combining LBIO with impacts data, adopting a “basket of sectors” approach. This will require an investment from the Commission, on which he would like to receive a feedback from the Commission before the end of the project. 

· Szymanowicz from DG ENV replied that the Table with a list of indicators will be an useful instrument to select the good indicators and that if this table will be available soon it will be possible to receive a feedback from the Commission before the end of the project. Kemp promised to prepare such a template (table) in August. 

· Mascherini observed that the definition of eco-innovation is a challenge with respect to the possibility to operationalize it. However a combination of indicators, such as composite indicators and other statistic techniques do exist to overcome this barrier.

Next step issues 

Next step issues were discussed by René Kemp. These consist of the following. 

· Preparation of workshop report (first draft available early in July, finalisation in August)

· Finalisation of workshop papers (August and September)

· On Sept 3 and 4 there will be a joint meeting with ECO-DRIVE. At this meeting results from workpackages 4, 7 and 8 will be presented (about data needs for modelling, indirect measurement of eco-innovation using company data, and measuring competitiveness of eco-innovation). Everyone from MEI is invited to attend the workshop. René Kemp will discuss the workshop programme with Gjalt Huppes the project leader of ECO-DRIVE.

· Advance payment. This will be done within 2 weeks after receiving advance payment from Commission, which is expected end of July, which means that partners should accept the first instalment in the first half of August.

Annex 1. Workshop final agenda

Day 1: Survey and Panel data analysis (organised by Jens Horbach and Klaus Rennings)

Morning 

9.00 -  9.15   Word of welcome by René Kemp and quick round of introduction

9.15 - 10.15   Discussion of typology and definition of eco-innovation introduced by René Kemp

10.15 - 11.00 Presentation of the paper “(Panel-) Survey Analysis of Eco-Innovation: 

        Possibilities and Propositions” by Jens Horbach followed by discussion

11.00 - 11.30   Coffee/tea break
11.30 - 12:00  Presentation of  Massimiliano Mazzanti about Italian experiences and methodological aspects concerning the  analysis of eco-innovation  based on (survey) panel data

12.00 – 12.30  Discussion on the possibilities and problems of panel survey data to analyse eco-innovation 

Afternoon
14.00 - 14.30

Statement of Sergiu Parvan or Bernard Felix on the possibilities of an enlargement of CIS for eco-innovation purposes

14.30 - 15.30 
Detailed discussion on the implementation of the proposition of Horbach 

and Rennings for additional questions in CIS

15.30 - 16.00  
Coffee/tea break 
16.00 – 16.30 
Presentation of Manfred Wirth about eco-innovation activities in business

16.30 – 17.00
Discussion of implications for eco-innovation indicator research

Day 2: patent analysis and document & digital source analysis 

(organised by René Kemp and Fred Steward)
Morning

 9.00 -  9.45   Possibilities for patent analysis for the study eco-innovation by Vanessa Oltra 

 9.45 - 10.45  Discussion about patent analysis for eco-innovation

10.45 - 11.15   Coffee/tea break
11.15 - 11:45  Presentation of  Fred Steward about document & digital source (DD&S) analysis on eco-innovation

11.45 – 12.30  Discussion about DD&S  analysis

Afternoon 

14.00 - 14.30
Presentation Alfred Kleinknecht about the non-trivial choice between innovation indicators

14.30 – 15.00 
Discussion of possibilities for combining different methods for eco-innovation research

15.00 - 15.30  
Coffee/tea break 
15.30 – 16.30 
Recommendations for patent analysis and document & digital source analysis introduced by Fred Steward and René Kemp

16.30 – 16.45 
Reflections by Majiec Szymanowicz on past 2 days

16.45 – 17.00
Next steps by René Kemp
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