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1 Objectives of Impress study

The aims of the Impress project of eco-innovation and employment are to provide:

1. a methodology for understanding the relationship between employment and cleaner production in specific situations.

2. a first understanding of the different variables influencing the relationship between employment and cleaner production and therefore an input for the design of the survey questionnaire.

3. a first assessment of the Impress hypotheses.

On the contrary, case studies will not provide comparable data on the relationship between employment and cleaner production.

2 Working definitions

In IMPRESS, we use the following definition of environmental innovation or eco-innovation. Environmental innovations consists of new or modified processes, techniques, practices, systems and products to avoid or reduce environmental harms. Environmental innovations may be develop with or without the express aim of reducing environmental harm. They may be motivated by normal business goals of reducing costs and enhancing product quality. Many environmental innovations combine an environmental benefit with a benefit for the company or user. Environmental innovations are divided in technological, organisational, social and institutional innovation (see Harabi/Rennings, 1999). The project will, however, focus on technical and organisational eco-innovation (cf. Figure 1). Nevertheless we understand social and institutional change as a main driving force for the technical and organisational innovations which are investigated.

Figure 1: IMPRESS taxonomy of environmental innovation
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Figure 2 summarises the IMPRESS taxonomy of technical eco-innovations:

· Technical eco-innovations are divided in curative and preventive measures.

· Preventive measures are divided in end of pipe, recycling and integrated measures (IMPRESS will focus on recycling and integrated measures).

· Integrated measures are divided in process and product innovation. They are also referred to as primary measures

Figure 2: IMPRESS-taxonomy of technical eco-innovation

[image: image2.png]Innovation

Eco-Innovation Non Ecological Innovation
*Technical Social Institutional
*Organisational
*Services

Sustainable Institutional

Sustainable Production €
Patterns Consumption framework

Patterns




3 Kind of employment impacts to be studied

The employment impact considered in case studies will be (see Arundel/Kemp 1999 and table 1):

· direct and indirect effects

· compensatory effects.

In IMPRESS the direct employment effects are defined as: effects that occur at the companies producing and using the innovation and effects that are directly related to the new product or process.  In the case of a labour-saving new process the direct effect is negative, in the case of a labour-increasing new process the direct effect is positive. In the case of new products the direct effect is normally positive since possible substitution effects are viewed as indirect effects.

Indirect employment effects are the employment effects that occur elsewhere in the same firm (the case of a multi-product or multi-process firm where these indirect effects are related to other products and processes) or that occur in other firms. Indirect effects can be:

· substitution effects (like reduction in employment in old processes and products following the introducing of an eco-innovation),

· income or compensatory effects (they stem from an increase or decrease in value added related to the production and use of an eco-innovation. They can occur in the innovating firm (changes in sales due to the costs of eco-innovation) or elsewhere.

In IMPRESS indirect effects will be understood in a broad sense covering both substitution and income effects. As far as income effects need to be singled out as a separate category, we speak from compensatory effects.

Apart from the above employment changes there will be changes in skills, job content and work division and work relations.

Table 1: Types of employments effects from eco-innovation at different points in the economy



Direct effect


Indirect effect
Compensatory effect

Changes in the supply chain 
For the adopting company
Increased employment due to the operation and maintenance of cleaner process technologies.

Increased sales because of better corporate image (This effect is likely to be small).


Reduced employment for operating and maintaining old process technologies

Reduced (increased) sales due to higher (lower) costs



For the company manufacturing / marketing the eco-innovation
Increased employment due to development and manufacturing of eco-innovation (eco products or cleaner process technologies). The employment effect of R&D and development of eco-innovations will be temporary.
Reduced employment due to reduced sales of substitute product that is less environmentally benign.



For competitors and suppliers

Employment changes upstream or horizontally connected with reduced/increased sales due to the production and use of the eco-innovation. Overall, the effects will be negative, because the use of eco-innovations tends to lead to a reduction in material and energy use and to reduced sales of less environmentally benign products. In the case of material substitution there will be a positive effect for suppliers of the substitute material. 


Changes in the waste chain
For waste management companies engaged in the collection, separation, revalorisation and disposal of waste

Reduced employment because of waste minimisation and increased employment in disassembly of products designed for disassembly


Changes outside the supply and waste chain
For other companies that are not part of the supply and waste chain


Employment changes through value added changes leading to increased/reduced consumer spending. Such changes will be small for individual eco-innovations but could be large for the total of eco-innovations

4 Hypotheses

The employment effect that will be studied depends on the innovation and chain considered. Due to the peculiarities of different kinds of innovation, hypotheses concerning direct and indirect employment effects are described below and will be tested in the case studies.

Table 2: Direct and indirect employment effects of eco-innovations considered in the IMPRESS project

Types of integrated measures
Direct employment effects
Indirect employment effects

Process integrated measures
Increasing productivity but negative employment effect, substitution effect of technical progress
Tendency positive (compensatory effect, increasing competitiveness)



Product integrated measures
Tendency positive, employment due to new product
Unknown, dependent i.a. on the degree of complementarity of old and new products

Internal recycling measures, closing material loops
Tendency positive due to new steps in the value chain (e.g. reverse logistics)
Tendency negative in case of a nationally restricted action if production increases in cost

Tendency positive, if integrated technology can be established in international markets

Eco-friendly services
Tendency positive, employment effects in firm offering the new service
Unknown, dependent i.a. on the degree of complementarity of old and new service/products

Organisational measures

(e.g. eco-audits)
Tendency positive because of additional value-creation processes
Tendency negative in case of a nationally restricted action due to increases in cost

Tendency positive, if integrated measures can be established in international markets

Product and process innovation

According to the hypothesis, the employment effects of process integrated measures are in terms of their employment effects comparable to the cost-saving technological progress by process innovations, as stages of value-creation are frequently abolished. Moreover, in addition to the ecological effects a rationalisation of the production process is attempted which sometimes also represents the proper motif for the innovation (e.g. Total Quality Management). Employment in the waste sector, transport, energy sector and the part of the environmental business sector  manufacturing end-of-the-pipe technologies is likely to be reduced by integrated process Due to an improvement in the competitive position, the indirect effects tend to be positive.

On the other hand, product innovations in integrated environmental protection lead to positive direct employment effects, which can however be partly or entirely offset by their crowding out of previous products. An example is the introduction of low-noise lawn-mowers, which led to more employment in the production of these devices, which are however at least partly compensated by respective losses in the sale of noisy lawn-mowers.

Recycling measures, closing material loops

In contrast, secondary measures of environmental protection (recycling inside ​and outside of the company) tend to lead to positive direct employment effects as they are accompanied by additional stages of value‑creation, above all processes such as cleaning, material separation, reclaiming, maintenance, repairs,  and reverse logistics. The indirect employment effects tend to have the opposite effect. The effects are thus the opposite of the hypothesised effects of primary measures.
Eco-friendly services

Up to now no studies are available about the specific effects of environmental innovations in the service sector. Our working hypothesis is that the effects are similar to those of product integrated measures.

Organisational measures

Our hypothesis is that the effects of organisational measures are comparable to those of secondary measures. Organisational measures are initially accompanied by additional expenditure and work processes (e.g. undergoing an eco‑audit procedure), which create positive direct employment effects, while the indirect effects should depend strongly on whether these organisational measures are internationally co-ordinated or introduced only on a national basis.

5 Comparison of Methods for Analysing the Employment Effects of Eco-innovation

There are different methods for analysing the employment effects of environmental innovations. There is no single best method as all methods have their own particular shortcomings. It is difficult to ascertain the different types of employment effects from innovation, or to establish the overall effects. For analysing the employment effects of innovation the following methods may be used: survey questionnaires (mail surveys, computer aided telephone interviews), case study analyses of innovating companies, product chain analyses, input-output analyses and general equilibrium models. Table 3 describes the kind of employment effects that may be analysed and estimated through the various methods. 

Table 3 Methods for analysing the employment effects of (eco)-innovation

Type of method
Type of employment effect that may be analysed
Strong and weak points

Econometric analysis of company (plant) data on innovative behaviour and employment
Overall intra-company effects
Not possible to separate direct and indirect effects at company level or to link employment effects to specific innovations. Employment effects can only be analysed for the entirety of innovation of a company. Not possible to analyse employment effects outside an innovating company (upstream, downstream or in competing companies). Unless there are time series, employment effects can only be  analysed in an indirect way, through cross-company (plant) analyses. The studies cannot be used to estimate the employment effect of particular types of innovation, not even for broad classes such as process innovation and product innovation. The correlation analyses are sensitive to job turbulence having nothing to do with innovation (such as changes in exchange rates, changes in market structure, and organisational set up and strategic orientation) and sensitive to contracting out. As always with partial correlation analysis there is a danger of spurious regression (statistical correlation may not reflect causal relationships).

Survey questionnaire of innovating companies
Direct effects and indirect substitution effects of specific innovations in the innovating companies
Possible to generalise about the direct and indirect substitution effects of different types of innovation (integral process change, end-of-pipe, recycling etc. ). 

It is not possible to analyse employment effects that occur outside the innovating company.

Case study analysis of companies adopting or developing an eco- innovation
As above for now for company as a whole or for company unit. 
No generalisation possible about  employment effects from eco-innovation. 

Possible to get a better understanding of the processes through which employment and eco-innovation are linked within the companies studied. Temporal (adjustment) may be studied.

Production chain analysis 
Direct effects and indirect substitution effects in the chain producing and using the innovation
Possible to analyse the effects across a chain. Not possible to analyse compensatory effects that occur through income changes that stem from changes in value added.

Input-output analysis
Employment changes from an innovation throughout the production chain and supplying and using sectors.
Employment effects may be established for every sector that is in some way connected to an innovating industry. Income effects from the innovation and price effects may be incorporated in the analysis. A weakness of the model is that the labour intensity of the innovation may differ from the average labour intensity of the sector. It is difficult to break down employment effects at great detail.  

General equilibrium modelling
Overall effects for the economy as a whole 
Possible to take into account income or compensatory effects but not possible to estimate direct and indirect effects with any precision. Estimates of overall effects sensitive to modelling assumptions
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