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According to König/Buscher/Licht: OECD Jobs Study (1995), we can divide the impact of innovations into 4 subgroups within one firm:

· Product innovations: Direct and indirect effects

· Process innovations: Direct and indirect effects 

Product and process innovations primarily have an impact on the sales, the production costs and the innovation costs of the firms. Employment effects usually are not the prime goal of a product an process innovations, but they are derived consequences as a secondary effect from the effects on sales etc.. These effects translate themselves into employment effects by the profit maximising behaviour of the firm. We can therefore create a typology of the quantitative and qualitative employment effects analogous to the effects of environmental product or process innovation on the sales and costs functions.

Product innovation

· Potential benefits: The direct effect of a product innovation may be a change in sales of this product. This change may be due to image, quality or the creation of new demand and comes about by a change (shift) in consumer willingness to pay for a product. 

Costs: Product innovation is costly and the effort to develop a new product may have an impact on input requirements independent of the success of the new product.

· The indirect effects of a product innovation may be a decrease in sales of substitutes to the innovated good or an increase in sales of this firm of complements to the innovated good, because the willingness to pay for these products changes accordingly. Further the sales of inputs for the environmentally benign product may increase. In addition the increase in sales of this firm may have scale effects and allow for a more efficient production technique.

Process innovation

· Potential benefits: The direct effect of process innovations may be a change in input productivity. 

Costs: Process innovation is costly and the effort to change the production process may have an impact on input requirements independent of the success of the reorganisation.

· The indirect effects of process innovations may be a reduction/increase in the output price of the good produced in the process and therefore an increase/decrease of the sale of this product (with an impact on complements and substitutes produced by this firm). Instead of a shift in the price function like in the product innovation, we observe a change on the price function. The increase/decrease in sales also may have a scale effect. A further indirect effect may be the reduction in employment in substitutive production processes (if such a distinction is feasible in a firm).

The effects may be depicted like in graph 1. 

The size of the effects depends on several factors within the firm and outside the firm. In order to obtain a complete and “representative” picture of the sign, size and impact of several third factors on the employment consequences of environmental innovations, these factors should also be taken into consideration.

A tentative list of “third” factors is:

· Inside the firm: substitution elasticities of inputs and outputs, scale effects.

· Outside the firm: market structure on input (capital and labour market) and output markets (market power, consumer behaviour), government (subsidies and laws).

Graph 1: Impacts of Product and Process Innovations on the Profit Function



Several notes on specific issues arising with eco-innovations

Note that the impact of a process eco-innovation on input productivity does not necessarily have to be positive, because the firm may have been forced to implement it in order to comply to a certain law etc. This argument does not only apply to recycling and therefore the distinction between eco-innovation and recycling seems artificial here. My suggestion is o analyse recycling just as every other industry.

Frequently it is not easy to determine if a process innovation is an eco-innovation or a “traditional” efficiency enhancing innovation that saves material “as a by-product” (which is also Anthony´s concern). Therefore a question on the motivation seems crucial and it seems to be a matter of taste if “traditional” process innovations that save energy, material (and labour) should be labelled “eco”.

Frequently, process innovations have an impact on the product (e.g. the example mentioned in the case studies rules: the solvent free painting process in the car industry results in cars with solvent free paint). On the other hand, product innovations frequently also have an impact on the production process. In addition, a process innovation for one firm may be characterised as a product innovation in another firm. Example: If one firm develops CD recycling as a new service to waste-sensitive households and sells the products gained in the recycling process, this is a product innovation, because a new service is offered. If a CD producer that traditionally used new materials as input for pressing CDs now uses old CDs as an input and sells still the “same” product (only with the label “from recycled material”) then this should be classified as a process innovation. My suggestion is to rely on the judgement of the people answering the questionnaire where to classify a certain innovation, because we can not see from the outside which part is dominant.

Conclusion: Innovations are not primarily correlated with employment (certainly not in the mind of the people who answer the questionnaires). They have direct and indirect impact s on consumer willingness to pay, the cost structure, substitution between old and innovated products and the production scale etc., instead. Therefore it should be asked for these effects that may be divided into direct and indirect effects first. As a second step, the impact of those effects on employment may be specified by the people who answer the questionnaire. In order to get a broader picture, it may also be advisable to ask several questions about “third” factors, like those listed above. The approach to ask people about “their” firm has the consequence that with the questionnaire the employment effect of the entire value chain of the product can only be assessed if firms along the entire value chain are asked, because the answers will be related only to the impact in the firm and not in the firm down- or upstream or in related “traditional” industries/services.
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