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1. Introduction

Competitiveness is an EU priority. The competitiveness of a company can be broadly defined as the ability to sell its products in home and foreign markets. The aggregated competitiveness of all companies determines the competitiveness of a country. Eco-innovation can contribute to competitiveness in several ways. Two important ways are 1) by helping EU industry to lower costs thanks to lower resource costs, and 2) by creating products that can be sold into the world market. 

This report offers a discussion of the relationships between eco-innovation and competitiveness and possible ways for measuring the effects of eco-innovation on competitiveness at the level of companies, sectors, and nations or nation-blocs such as the EU. 

The structure of the report is as follows. In section 2 the notion of competitiveness is discussed. We look at definitions and frameworks for understanding it. Indicators for competitiveness are discussed in sections 3 to 6. The final section offers some conclusions. 

2. Defining and understanding competitiveness

In the literature, we find different definitions of competitiveness.
 The OECD (1996, p. 24) defines it as "… the ability of companies, industries, regions, nations, and supranational regions to generate, while being and remaining exposed to international competition, relatively high factor income and factor employment levels on a sustainable basis". The EU Commission (2003, p. 21) uses as a definition of competitiveness "… the ability of an economy to provide its population with high and rising standards of living and a high level of employment for all those willing to work, on a sustainable basis." 

Competitiveness has to do with the ability to compete and earn money. Competitiveness of eco-innovations may be measured on the basis of exports data, sales data, and world market shares of those eco-innovations that are sold as goods or services. Here market performance is used as a measure. A second approach looks not at economic performance but at those factors that affect the ability to compete and to reap benefits from eco-innovative activity. The ability to compete depends on company internal capabilities for altering their processes and products, strengths in marketing and market power, and wider aspects such as the sectoral system of innovation (the value chain), conditions of rivalry, and macro-economy factors (price stability, competition). The indicators about the ability to innovate will tell something about future performance of innovating firms. 

The ability to compete and earn money does not depend on innovation in a narrow sense but on a range of factors. In his book Competitive advantage of nations, business professor Michael Porter identifies 4 sets of variables that affect economic performance of sectors and nations. 
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Factor conditions refer to inputs used as factors of production - such as labour, land, natural resources, capital and infrastructure. This appears in line with standard economic theory, but Porter argues that the "key" factors of production (or specialized factors) are created, instead of being inherited. Specialized factors of production are skilled labour, capital and infrastructure. "Non-key" factors or general use factors, such as unskilled labour and raw materials, can be obtained by any company and, hence, do not generate sustained competitive advantage. However, specialized factors involve sustained investment and are thus more difficult to duplicate. 

Porter argues that a lack of resources often helps countries to become competitive (Selective Factor Disadvantage (SFD). Abundance is said to generate waste whereas scarcity generates an innovative mindset to overcome the problem of scarce resources. Examples of SFDs are:

· Switzerland: first country to experience labor shortage. Abandoned labour-intensive watches and concentrated on innovative and/or high-end watches (Rolex, Swatch). 

· Japan: high priced land which implied high cost of factory space stimulated Just In Time inventory. 

· Sweden: short building season plus high construction costs encouraged pre-fab housing

Demand conditions refer to the type of users and size of the market. Firms that face a sophisticated domestic market are likely to sell superior products because the market demands high quality and a close proximity to such consumers enables the firm to better understand the needs and desires of the customers.

Related and supporting industries constitute the third element. They can exist at a regional level but could also exist at the international level. The local level is said to be important. Examples include Silicon valley in the U.S., Detroit (for the auto industry) and Italy (leather-shoes-other leather goods industry). 
Strategy, structure and rivalry refer to the company’s strategy, the ways in which it is integrated and rivalry situation it is in. Low rivalry is good in the short term but bad in the longer term. 
The model is not prone to simple measurement but offers a useful theoretical framework for thinking about competitiveness. Porter himself created the Business Competitiveness Index (BCI), a composite index, about which more will be said later on. 

The EU has produced several communications and working documents on competitiveness of the EU as a whole and particular EU sectors. An example is the report Key indicators on the Competitiveness of EU’s ICT industry”. The paper offers an economic profile of the sector for the EU25 and individual companies in terms of value added, number of persons employed and turnover. Value added as a percentage of GDP for the EU15 is compared with that of selected trading nations. Relative shares of employment in the ICT sector are also compared. These are nothing but crude measures for competitiveness as the size of the sector reflects in the first instance the demand for ICT services. The paper also gives information on labour productivity growth, labour costs and production growth, trade performance, human capital, R&D and venture capital investments for the EU, which is presented in graphs together with information for Japan and the US and other nations. There is no discussion of the capacity to innovate, nor is there an elaborate discussion of competitiveness. 

The Commission Staff working document “European Industry: A Sectoral Overview” uses the same type of information for the ICT sector (and other sectors) together with graphical information of the evolution of value addes (VA), employment and labour productivity against total manufacturing, allowing to see the relative evolution (whether this sector does relatively well). The working document offers a competitiveness assessment through a short tabled discussion of knowledge, competition, regulation, environment (regulation) and external competitiveness. This discussion is rather superficial and not based on systematic comparison. The environmental goods and services sector is absent from the sectors discussed for the simple reason that we lack annual data on the above measures for this sector. To reduce this deficit EUROSTAT and OECD are working on methodological issues to define the environment industry with the aim to collect European-wide data. A manual for measuring the ‘The Environmental goods and services industry: was published by OECD in conjunction with Eurostat in 1999 and several studies have become available between 1997 and 2000 for individual Member States and at EU level…”but the interest leveled out and only few countries continued working with collection and dissemination of issues on environmental sector.” (EUROSTAT 2007, p. 21). Since 2006, a new EUROSTAT task force continues to solve the methodological problems of collecting data. This task force has developed a guide dealing with methodologies for data collection and recommending methods and approaches for analysis (EUROSTAT (2007), p. 21). 

We now turn to the issue of measurement, where we examine four types of indicators for measurement: 

- Indicators based on trade performance (section 3)

- Indicators based on costs and labour productivity (section 4)

- Single indicators based on input measures for innovation (section 5)

- Systems indicators based on sets of indicators (section 6)

3. Indicators based on trade data

- Exports, world trade shares
A high share of exports of a certain good and positive net exports (exports minus imports) is indicative of a nation’s competitiveness. To calculate export and import shares of environmentally related goods the COMEXT database may be used. This database of the EU is interesting as it allows the analysis of foreign trade (intra- and extra-trade) for the EU 25. For many eco-innovation product categories information about the value of exports and imports is available. The commodities in this database are broken down by the 8-digit commodity numbers (CN2006 combined nomenclature). “This tariff and statistical classification, based on the international classification known as the Harmonised Commodity Description and Coding System, or more simply the Harmonised System or HS, includes ca. 10 000 eight-digit codes” (EUROSTAT (2006), p. 11).

Within the COMEXT database intra- and extra EU trade statistics are compiled monthly. The main statistical data published by EUROSTAT for intra-EU trade are as follows (see EUROSTAT (2006): The declaring Member State, the reference period, the flow, the product, as defined in the Combined Nomenclature, the trading partner, the statistical value, the net mass (in tonnes), the quantity in any supplementary units (litres, number of parts, etc.) and the mode of transport. All this data is also available for extra-EU trade. In addition data is available to the public for trade with third countries on: The statistical procedure, the nationality of the means of transport at the frontier and whether or not the goods are transported in a container.

The use of the COMEXT database for environmental purposes evokes two non-trivial problems. Firstly, one has to identify environmentally related products (see Table 1 for examples for such products within the Combined Nomenclature). Different analyses of the environmental industry (see e.g. Halstrick-Schwenk, Horbach, Löbbe, Walter (1994) or Ernst&Young (2006), Legler et. al. (2007)) and supplier lists can be used to find these products. Nevertheless, many of the products like pumps are so-called multi-purpose products so that it will be difficult to calculate the environmentally relevant value shares. Another problem is that there is a bias towards end-of-pipe technologies and environmentally friendly products whereas it is rarely possible to identify cleaner technologies.

Table 1: Examples for (potentially) environmental-innovative products within the Combined Nomenclature used for the COMEXT database

	3815 


Reaction initiators, reaction accelerators and catalytic preparations, not 


else where specified or included:



Supported catalysts:

3815 11 00 
With nickel or nickel compounds as the active substance 
3815 12 00 
With precious metal or precious-metal compounds as the active substance

	8410 

Hydraulic turbines, water wheels, and regulators therefore:



Hydraulic turbines and water wheels



	8414 

Air or vacuum pumps, air or other gas compressors and fans; ventilating or 

recycling hoods incorporating a fan, whether or not fitted with filters:

8414 10 81 
Diffusion pumps, cryopumps and adsorption pumps

8414 10 89 
Other

	8421 

Centrifuges, including centrifugal dryers; filtering or purifying machinery 


and apparatus, for liquids or gases:



Filtering or purifying machinery and apparatus for liquids:

8421 21 00 
For filtering or purifying water 

	8541 

Diodes, transistors and similar semiconductor devices; photosensitive semi


conductor devices, including photovoltaic cells whether or not assembled 


in modules or made up into panels; light-emitting diodes; mounted 



piezoelectric crystals:

8541 40 
Photosensitive semiconductor devices, including photovoltaic cells 


whether or not assembled in modules or made up into panels; light-



emitting diodes:



	8502 

Electric generating sets and rotary converters:

8502 31 00 
Wind-powered


Source: European Commission (2005).

After having identified the environmental goods the innovativeness of these products has to be analysed. To solve this problem, the following procedures seem to be feasible:

· Using general lists of innovation intensive products, then sub-filtering for environmental goods;

· Identifying new and relevant environmental goods by analysing case studies;
· Exploring patent databases to identify the innovative products.
The Ernst and Young study for DG Environment “Eco-industry, its size, employment, perspectives and barriers to growth in an enlarged EU” (publication date Sept 2006) already used the COMEXT database and offers information about imports and exports for the following eco-industry sectors:
 

• Air pollution control (APC),

• Water pollution control (WPC),

• Waste disposal,

• Monitoring equipment,

• Other Environmental Equipment (OEE)

• Solar thermal,

• Photovoltaic,

• Hydropower

Information about imports and exports for these sectors for the years 2000 to 2004 is plotted for the EU as a whole and for selected countries such as Germany, France, UK, Belgium and Italy.

Figure 1:  EU-25 Import and export figures from and to outside the EU-25
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Source: Ernst and Young (2006, p. 113)

Figure 2:  EU-25 Import and export figures for Germany, 2004 
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Source: Ernst and Young (2006, p. 118)

The report says that the 8 eco-sectors may account for just 20% of total trade (in environmental goods and services). This is indicated in a quote to a previous study on the Eco-industry published in 2001 stating "it is unclear what percentage of total trade in environmental goods is captured by these trade codes. Due to data limitations, it is only possible for a few countries (usually strong exporters) to make a comparison between exports measured by trade code analysis with exports reported by environment industry suppliers. This comparison suggests that only in the order of 20% of total trade is captured by trade codes in these countries (Germany and Austria). However, this ratio is highly variable across environmental categories (…)
In Germany, Legler et al. (2007) use the concept of “potential” environmental goods to assess the competitiveness of the eco-industry in Germany and other OECD countries (see also table 2). The authors use information of the German Statistical Office and supplier lists to define a list of environmental goods compatible with external trade statistics. The “multi-purpose” problem of products such as pumps is simply ignored so that the whole product group is defined as environmentally relevant leading to an overestimation of the importance of the eco-industry. The advantage of this approach is that a statistically identifiable eco-industry is constructed allowing the calculation of world trade shares or RCA values.

Table 2: World trade shares of potential environmental goods of OECD countries from 1993 to 2004
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Source: Legler et al. (2007), p. 152.
- Revealed Comparative Advantage
A well-known trade-based indicator of competitiveness is Revealed Comparative Advantage, proposed by Balassa (1965). The RCA-value of a country for a product group i at a given point of time t may be calculated as follows (see e.g. Horbach (1999)):
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EX: Exports; IM: Imports

A positive RCA – value signifies that the country shows a higher export-import relation in the product group i compared to the export-import relation of the whole economy. Therefore the RCA may be interpreted as an indicator for the specialization of a country pointing to relative competitive advantages (or disadvantages) in the analysed product group.

RCA is being calculated for EU sectors for which trade data is available. The earlier mentioned Commission Staff working document “European Industry: A Sectoral Overview” plots information for the EU15.

Figure 3. Revealed comparative advantage index for selected products of EU-15.

[image: image6.wmf]
Figure 3 shows that the EU is doing relatively well in mechanical engineering, chemical and poor in clothing and radio and TV receivers. Revealed comparative advantage indices can be calculated for those eco-sectors for which trade data are available. RCA indices can be calculated for the 8 eco-sectors identified in the Ernst Young study about the eco-industry - Air pollution control, Water pollution control, Waste disposal, Monitoring equipment, Other Environmental Equipment, Solar thermal, Photovoltaic and Hydropower – for those years for which information about exports and imports have been calculated. 

4. Indicators based on costs and labour productivity

- Cost differences

Cost differences are a traditional indicator for competitiveness. They are less of a relevant indicator for heterogeneous products where quality aspects make costs less relevant. Costs have to be considered together with quality aspects, which is difficult because there are no standardized figures for product quality. Looking at costs we see that among the rich OECD countries, the US has the lowest labour costs in 1996. Cost differences are caused by changes in wages and purchasing power parity (PPP) which depends on inflation and exchange rates. 

Table 3 Relative levels of unit labour costs in manufacturing (based on 1990 PPPs)
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Source: OECD (1998)

- Productivity differences

Nations with a high costs may do well because a high labour productivity compensates for high costs. For labour productivity we have standardized figures for nations and sectors. The figures show that the US has the highest labour productivity in 1987 and 1993.  The US does not have the highest labour productivity in all sectors; it only has this in 3 out of the 12 manufacturing sectors. Again these figures should be interpreted cautiously. Nations may specialize in capital-intensive forms of production. An example is the Textile Industry in The Netherlands which has specialized in capital intensive production, as it was unable to compete with low-cost countries. This sector suffered major job losses which suggests that one has to look at the development of employment and production too. 

Table 4 Manufacturing labour productivity levels by sectors (value added per hour worked, leader country = 100)
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5. Indicators about innovation measures and innovators

- Data on Research and Development activity (R&D)
For general innovations data on R&D is available for companies, sectors and nations. R&D expenditures may be used to determine a specialization index. 

Unfortunately, it is very difficult to get data on environmentally related R&D expenditures because firms are often not able to separate between environmental and “normal” R&D (see also Johnstone (2007)). This is especially the case for cleaner technologies where many eco-innovations are only a by-product of general innovation activities. 

- Business startups
Startups are indicative of innovative activity, especially in manufacturing. Information about business startups is available from Eurostat. The main source of data for this development action is the statistical business registers that the National Statistical Institutes maintain. The use of the statistical business registers makes it possible to identify demographic events at the level of each individual unit. 

According to Eurostat, there were 1.2 million newly born enterprises in the business

economy of the 17 countries for which information was available in 2003. The countries are: The Czech Republic, Estonia, Spain, Italy, Latvia, Lithuania, Luxembourg, Hungary, the Netherlands, Portugal, Slovenia, Slovakia, Finland, Sweden, the United Kingdom, Romania and Switzerland.

Figure 4: Enterprise birth rates, business economy (2003 (%))
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The classification used is NACE. Eco-innovative companies can not be identified within the NACE classification so that we do not have information about business startups in eco-innovation or in environmental goods and services. To create statistics on this, statistical bureaus should ask companies whether their company is selling an environmentally superior product, and whether environmental improvement was a key objective. 

It would also be interesting to collect additional information about business deaths -- whether environmental aspects played a role in the death of the company.  

- Patent data
Patent data can be used to measure the technological capabilities of the companies in eco-technology by searching for environmental relevant patents. This may give information about the strength of European manufacturers in emerging environmental technology areas such as nanotechnology, fuel cells or climate related policy technologies. 

Relative patent advantage (RPA): for every country i and every technology field j the RPA is calculated according (see e.g. Legler (2007) to
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Pij denotes the number of patents of a country i in the technology field j. The RPA can take values between – 100 (extremely weak specialization) and + 100 (extremely strong specialization). The interpretation of the RPA is as follows: A positive (negative) sign of RPA signifies that technology field j has a higher (lower) relative importance in country i compared to the whole world.

RPA values or patent shares are widespread indicators to calculate the technological advantages of countries.
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Source: Walz, Schleich (2008): Official citation not yet authorized, end of March that will be possible.

Table 5: RPA values for environmental technologies of different countries from 1985 to 2004
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Source: Legler et al. (2007), p. 150.

- Data on innovative companies 

Information about eco-innovators across various EU countries can be obtained from the Community Innovation Survey, even when no question is asked if companies eco-innovate. Eco-innovators may be defined as which had responded a high degree of impact of innovation on either “reduced materials and energy per produced unit” (EMAT) or “improved environmental impact or health and safety aspects” (EENV). This definition has been used by ZEW and Technopolis or Horbach (2008). The profile of eco-innovating firms may be compared to that of innovative firms in various sectors  –remember that the firms in those sector may qualify as eco-innovator, which means that the population of eco-innovators is a mixture of the other populations. Such a comparison using data from CIS-3 has been undertaken by Technopolis in the Europe Innova project. General results are given in Figure 5. 

Figure 5: Innovation modes (% of innovating firms, EU13)

[image: image14.wmf]
Source: Presentation Viola Peter at ECO-DRIVE workshop,  

We can see that about half of all eco-innovative firms innovates through creative innovative activities, the other half innovates through diffusion-based innovative activities. With a share of 18% the share of strategic innovators is slightly above the EU average of 15% for innovative firms. The results show that the profile of eco-innovators is actually very close to the EU average.

The CIS offers no information about the share of eco-innovation, and whether these innovations presented them with competitive advantages or disadvantages. All innovation activities are lumped together. The CIS inquiries into very interesting issues. For example whether the good and services innovations introduced were new to the market or only new to the firm; whether they engaged in intramural (in-house) R&D, if so, how much they spend on this, how much they spend on innovation activities in total, and whether they received public funding for their innovation activities. Companies are also questioned about the sources of information (internal, suppliers, clients, competitors, universities, public research institutes or other specified sources), types of co-operation. Unfortunately these questions are for all innovation activities. 

Specific questions about eco-innovation are asked in special surveys for eco-innovation (see also the paper of Horbach and Rennings for MEI). 

The limitation here is that they are one-off surveys for a certain sector or nation that do not allow for comparative analysis. 

It would be interesting to add a few questions to the CIS in a one-off module so that we get a better understanding of how eco-innovation activities and effects of those activities differ between nations. Suggestions for this are given in the paper of Horbach and Rennings for MEI. The inclusion of these questions would be enormously beneficial to eco-innovation research.

6. Composite measures of competitiveness

Given the limitations of each of the indicator for measuring competitiveness, they are best used in combination with each other, raising the question of how they may be usefully combined. 

The past 5-10 years much progress has been made with composite indicators. Fischer and Schornberg (2006) created an index based on three performance indicators: profitability, productivity and output growth. 
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 Source: Fischer and Schornberg (2006)

The most well-known composite indices for competitiveness are the Global Competitiveness Index (GCI) of the World Economic Forum (WEF), the World Competitiveness Scoreboard (CS) of the International Institute for Management Development (IMD) and the Business Competitiveness Index (BCI) of Michael Porter. 

The Global Competitiveness Index is the successor of the Growth Competitiveness Index developed by Sachs and McArthur.

The GCI combines factors that are viewed critical to driving productivity and competitiveness, which are grouped into nine pillars:

· Institutions

· Infrastructure

· Macroeconomy

· Health and primary education

· Higher education and training

· Market efficiency

· Technological readiness

· Business sophistication

· Innovation
It is stated that none of these factors alone can ensure competitiveness. The index incorporates the notion that countries around the world are functioning at different stages of economic development. The relative importance of particular factors for improving the competitiveness of a country will be a function of the starting conditions, that is, those institutional and structural features which characterize a country in comparison with others in terms of development, as measured by per capita income. For example, what presently drives productivity in Sweden is necessarily different from what drives it in Ghana. The GCI separates countries into three specific stages: factor-driven, efficiency-driven, and innovation-driven, each implying a growing degree of complexity in the operation of the economy.

Table 6: Global Competitiveness Index (GCI) rankings and 2005 comparisons
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Figure 6. The World Competitiveness Scoreboard 2007 of IMD

[image: image17.wmf]
Source: IMD (http://www.imd.ch/research/publications/wcy/upload/scoreboard.pdf) 

Table 7: The Business Competitiveness Index (BCI)
[image: image18.wmf]
Source: http://www.weforum.org/pdf/Global_Competitiveness_Reports/Reports/gcr_2006/gcr2006_summary.pdf 

The pillars of the GCI are organized into three subindexes, each critical to a particular stage of development: a) the basic requirements subindex groups those pillars most critical for countries in the factor-driven stage (institutions, infrastructure, macroeconomy, health and primary education); b) the efficiency enhancers subindex includes those pillars critical for countries in the efficiency-driven stage (higher education and training, market efficiency, technological readiness); c) the innovation and sophistication factors subindex includes all pillars critical to countries in the innovation-driven stage (business sophistication,  innovation). 

The World Competitiveness Scoreboard (CS) presents the 2007 overall ranking for the 55 countries covered by the World Competitiveness Yearbook (WCY). The economies are ranked from the most to the least competitive and performance can be analyzed on the basis of time-series. The basic assumption is that wealth creation takes place at enterprise level (whether private or state-owned) but that enterprises operate in a national environment which enhances or hinders their ability to compete domestically or internationally.

The WCY divides the national environment into four main factors:

- Economic Performance

- Government Efficiency

- Business Efficiency

- Infrastructure

Each of these factors is divided into 5 sub-factors which highlight every facet of the areas analyzed. Altogether, the WCY features 20 such sub-factors which comprise more than 300 criteria. Each sub-factor, independently of the number of criteria it contains, has the same weight in the overall consolidation of results, that is 5% (20x5 =100). Criteria can be hard data, which analyze competitiveness as it can be measured (e.g. GDP) or soft data, which analyze competitiveness as it can be perceived (e.g. Availability of competent managers). Hard criteria represent a weight of 2/3 in the overall ranking whereas the survey data represent a weight of 1/3. Some criteria are for background information only, which means that they are not used in calculating the overall competitiveness ranking (e.g. Population under 15). Aggregating the results of the 20 sub-factors makes the total consolidation, which leads to the overall ranking of the WCY.

http://www.imd.ch/research/publications/wcy/competitiveness_scoreboard.cfm?bhcp=1 
The Business Competitiveness Index (BCI) developed by Michael Porter ranks countries by their microeconomic competitiveness, identifies competitive strengths and weaknesses in terms of countries’ business environment conditions and company operations and strategies, and provides an assessment of the sustainability of countries’ current levels of prosperity. It is stated that the BCI explains more than 80 percent of the variation of GDP per capita across the wide sample of countries covered, a confirmation of the critical importance of microeconomic factors for prosperity. This shows that the BCI complements the GCI in an important way.

7. Conclusions

Competitiveness is the ability to compete. It is possible to compete with eco-innovative products and eco-friendly processes. Strictly speaking, companies compete with each other; nations and sectors do not compete. Krugman (1994) calls the idea of nations competing with each other a dangerous obsession. The ability of companies to compete depends on firm internal capabilities and on factors external to the firms: demand conditions and feedback from users, factor conditions, the presence of related and supported industries, rivalry (market power of companies) and the national system of innovation (education, skills, intellectual property right protection right and so on). 

For measuring the competitiveness of sectors, different measures may be used. As discussed, the competitiveness may be measured on the basis of trade performance, costs differences, productivity differences. Of these, relative trade performance (whether you export relatively much compared to other nations) is the best measure. 

For assessing future competitiveness we may use data on innovation expenditures, R&D, business startups, and relative patent advantages (RPA). None of these is a reliable predictor because future competitiveness also depends on institutions, infrastructure, education, macroeconomy, regulation, education and other factors. The quality of these is measured through the Global Competitiveness Index, the Business Competitiveness Index) and the Competitiveness Scoreboard. Of course one does not know future values and it is entirely possible that special institutions and infrastructures are needed for a new type of development.     

For assessing (future) competitiveness one should not focus on single measures, but combine different measures. In general costs and prices are not good measures because there may be important quality aspects. The revealed comparative advantage (RCA) is a better measure for competitiveness, which is often used. But this is not a perfect measure either because it partly reflects international specialisation. One should thus look beyond RCA. Germany has a flourishing solar and wind power industry, thanks to feed-in law. But because of the feed-in law German consumers and industry is paying more for electricity than they would otherwise. The higher electricity costs may hamper the competitiveness of other sectors, especially of electricity-intense sectors (unless these have found ways to reduce their electricity intensity but there may be a cost involved in that as well). Both effects are difficult to estimate precisely, the only reliable way of estimation would be the application of a computable general equilibrium model. To achieve a 20% target of windpower is predicted to cost 1.1bn euros or an extra 17 euros a year for each household, according to Germany's energy agency, but energy specialist Professor Wolfgang Pfaffenberger, of Bremen International University, says these figures are too low. Regulation may be a cost-burden and a stimulus to innovation. Both potential effects have to be accounted for.   

There may also be another cost: surges of wind-generated electricity risk overloading the grid, may cause power blackouts. It is hard to estimate the likelihood of this and the costs thereof. See http://news.bbc.co.uk/1/hi/business/4944046.stm 

A clear problem for assessing competitiveness is that eco-innovation is not an official category in trade statistics. We have sales information from companies selling certain products but such information is not collected systematically across the EU. Interesting work has been done by Legler and colleagues for so-called potential environmental goods. They have calculated RCA and RPA values for product categories which contain a fair share of environmental goods and services. 

From the CIS it is possible to infer how eco-innovative firms are innovating (through technology adoption or technology modification or development). The results show that the profile of eco-innovators is actually very close to the EU average

Concerning competitiveness the CIS provides information on the scope of a firms market (local, national or international), patent activities (question if the firm applied for a patent) and labour productivity (turnover per employee). 

Just as eco-innovation cannot be usefully measured on the basis of a single statistic, because it is too heterogeneous and dynamic, calling for the use of different measures, we should use different measures for analysing competitiveness. Micro-competitiveness depends on macro-factors and product market conditions. The study of competitiveness calls for a multilayered analysis involving different statistics. 
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� From Fischer and Schornberg (2006, p.3). 


� For a detailed list of the product categories see European Commission DG Environment (2006), p. 70.


� A birth amounts to the creation of a combination of production factors with the restriction that no other enterprises are involved in the event. Births do not include entries into the population due to mergers, break-ups, split-off or restructuring of a set of enterprises. Births do not include entries into a sub-population resulting only from a change of activity. A birth occurs when an enterprise starts from scratch and actually starts activity. An enterprise creation can be considered as an enterprise birth if new production factors, in particular new jobs, are created. If a dormant unit is reactivated within two years, this event is not considered a birth. The enterprise birth rate corresponds to the number of enterprise births in the reference period (t) divided by the number of enterprises active in t. (Schror, 2007)
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