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This document has the objective of providing guidance on how to carry out case studies and understand results.

This brief report is structured as follows:

1. objectives of case studies,

2. role and approach of case studies, describing the overall chain approach that has been selected,

3. working definitions for case studies and for the Impress project,

4. the proposed methodology for understanding employment effects of eco-innovations as defined in the working definitions (including case studies hypotheses and research questions),

5. checklist for interviewers (including format for reporting case study findings, brief instructions for interviewers, interview guidelines).

1 Objectives of case studies 

Case studies in the Impress project have the aim to provide:

1. a methodology for understanding the relationship between employment and cleaner production in specific situations (for example for the definition of policy measures). This methodology is targeted to policy and research audience.

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 Role and approach of case studies 

In order to design the case study step it can be appropriate to focus on the audience needs, keeping in mind the objective number 1 as stated above. The key questions for a policy maker could be: 

1. what is the relationship between a specific innovation and the quality/quantity of employment in a given industry/service sector (the sector can be where the innovation is designed and developed or where it is applied)? (the so called horizontal effect)

2. what is the relationship between a specific innovation and the quality/quantity of employment in a given value chain (possibly ranging from the acquisition of raw materials to the final disposal)? (The so called the vertical effect)

3. what is the relationship between a specific innovation and the quality/quantity of employment in a given local/regional context, with particular attention to disadvantaged regions or regions with declining employment?
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Figure 1: Possible scope for the assessment of employment effect through case studies

While the first approach is mainly relevant for the IMPRESS survey, the case studies will follow the second approach because several important employment effects (meso and macro effects) are hard to be identified at the firm or sector level. We call this the “value chain” approach of IMPRESS. The third approach plays a minor role in the project since local/national effects are regarded as less important for environmental innovations.

Since the primary purpose of case study is the design of a methodology for the assessment of employment effect, case studies will be carried out following the proposed methodology described below.

The proposed methodology has to be used:

· as a step by step guidance for running case studies from the initiation phase to the interpretation of results,

· as a format for reporting case study findings.

Each case study looks at different categories of innovation along a certain value chain. The selected IMPRESS value chains for case studies are:

· the recycling sector (ZEW)

· transport products/services (alternatively the financial sector), PREST

· construction (FEEM, Solothurn) and

· industrial bio-technology (MERIT).

Case studies will be conducted through interviews on the basis of a checklist and according working definitions, all discussed in the following chapters.

3 Working definitions

In IMPRESS, environmental innovations are divided in technological, organisational, social and institutional innovation (see Najib/Rennings, 1999). The project will, however, focus on technological and organisational eco-innovation (cf. Figure 2). Nevertheless we understand social and institutional change as a main driving force for the technical and organisational innovations which are investigated.
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Figure 2: IMPRESS taxonomy of environmental innovation

Figure 3 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 meausures (IMPRESS will focus on recycling and integrated measures).

· Integrated measures are divided in process and product innovation.

Figure 3: IMPRESS-taxonomy of technical eco-innovation
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4 The proposed methodology 

The methodology for running case studies is inspired to the Life-cycle assessment (LCA) methodology
 which is normally carried out in four different phases, the so called 4 Is:

1. Initiation (Goal and scope definition) 

2. Inventory analysis

3. Impact assessment

4. Interpretation of results  

Similarly to the LCA, the methodology for the assessment of employment effect of cleaner production consist of four steps:

1. Initiation. This includes the identification of:

· the characteristics of the innovation to be studied 

· system boundaries for the assessment of employment impact (especially relevant for the value chain and local/regional context analysis)

· kind of employment effects to be analysed (direct, indirect, micro, meso, macro)

2. Inventory. This includes the assessment of employment effects on all the phases and actors chosen according to the definition of system boundaries. The assessment should at least identify the kind of impact (positive or negative) for each element considered within the system boundaries and possibly provide a more precise and quantitative evaluation of the employment effect.

3. Impact assessment and Interpretation of results. This includes a classification and categorisation of employment impacts and a discussion of the findings according to key variables such as time frame, geographical scope, possible technology breakthroughs, changes in demand and clients/consumer perception.

4.1 Initiation

4.1.1 The object

Following the basic taxonomy of the IMPRESS project (Harabi/Rennings 1999), case studies should have to focus on the object rather than the subject of the innovation. The first step for running case studies will be the identification of eco-innovations (technical/organisational/service) within the chain you want to look at. The innovation should be implemented and not just designed. In many examples it will be difficult to separate, for example, the technical innovation from the other ones. Frequently a technical innovation is accompanied by an organisational innovation. Both will be studied, but one will be the main object, while the accompanying innovations will represent an effect of the main innovation.

Example: 

· eco-innovation: solvent free painting process in the car industry

· related innovation (organisational): training and organisational measures to manage the innovative process

· related innovation (product/service): car with solvent free paint

4.1.2 The functional equivalence

In the LCA methodology, environmental effect of a certain product or service are compared with a functional equivalent unit. This means for example that a product is compared with another one able to deliver a similar function. The choice of the appropriate reference is crucial in judging the value of the innovation.

Similarly, for our purposes, we also need to identify a functional equivalent for the innovation that will be studied in order to understand the employment effect.

1. The simplest way, but not necessarily the most meaningful, is to compare the existing situation with the situation before the innovation was introduced. By doing so, employment effects will be studied on new and traditional actors involved in the chain.

2. The other possibility could be to identify a similar context where this innovation did not take place.

3. A third possibility, probably less feasible, is the identification of theoretical reference.

Option 1 seems the cost-effective approach. The typical reference case for analysing cleaner processes or products is an end-of-pipe measure.

4.1.3 The system boundaries and the employment effects

System boundaries should be clearly defined before starting the inventory phase. Nevertheless, the methodology related object of this stage, implies that system boundaries will be also amended during the case study in order to cope with unexpected issues and to provide useful methodological feed-back.

The identification of system boundaries will take into account various criteria, such as:

· the kind of eco-innovation to be studied

· the integration of industry chain

· the possibility of collecting useful and correct information

There will always be trade-offs between the quality of information and scope of the boundaries. At the end of the case study you should be able to clarify and evaluate the trade-offs.

System boundaries should also be described in a flow chart. The elements of this flow chart will be the actors playing a role in development and adoption of the eco-innovation but also other actors at the end of the life cycle of the product manufactured by the company adopting the eco-innovation. 

Example: some actors to be included in system boundaries:

· car manufacturer (various employment effects within the same organisation)

· developer painting processes (new and traditional)

· paint producers (new and traditional)

· waste management for paints (new and traditional)

· car maintenance service (for car bodies)

· waste management for end of life cars (new and traditional)

· consultants and auditors

· …..

4.1.4 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.

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. On balance 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

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 effects are the consequences that occur elsewhere in the same firm (the case of a multi-product or mulit-process firms 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.

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

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, primary measures of environmental technology as for example emission-reduced processes 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). The hiring e.g. of employees of waste dumps, energy suppliers or in the field of end-of-the-pipe technologies is likely to be reduced by primary measures; also transports can be reduced in certain areas by optimal material flow management. Due to an improvement in the competive 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 to this, 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. While labour‑saving technological progress rather causes positive indirect employment effects –  for example, the aforementioned labour‑saving primary measures – further process stages introduced in the production of a good tends to effect an increase in the price of the product, which would mean a negative impact on competitiveness. However, if in international markets there is a homogeneous regulative trend towards integrated environmental technologies, this can create an additional demand in the market for environmental technology and thus lead to more employment. Therefore the indirect employment effects of integrated environmental technology depend on whether a (regulative) trend towards a more integrated environmental technology is restricted to a national level, or can be observed also on an international level.
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

Innovative organisational measures like eco-audits will be discussed separately in the following. In terms of their employment effects, the starting point is the hypothesis that their effects 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.

4.2 Inventory

For each of the actors considered in the system boundaries, the researcher should assess:

· the variations in the number of days worked

· the skill effect

This assessment applies to actors involved before and after the introduction of the eco-innovation. When making such an assessment, it should be clarified if the effects are referred to the specific period of time when the innovation is adopted or if they are of a more stable nature. The overall inventory will therefore have two different deliverables:

· a detailed (actor by actor) assessment of qualitative and quantitative employment effect in the short run, at micro (and meso) level. This will be also presented in a graphical way using flow chart similar to that related to the initiation phase

· an aggregated evaluation of the employment effect in the short run, at micro (and meso) level

4.3 Impact assessment and interpretation

This is the phase where the more qualitative findings of the case study phase will be discussed.

In particular, the impact assessment and interpretation will make considerations of the findings presented in the inventory phase:

· reliability of information collected

· strengths and weaknesses related to system boundaries 

· possible effects in the long term (beyond the short term)

· key determinants for positive and negative effects

· generalisation of results to similar chains

· discussion of possible macro effects 

· discussion of geographical distribution of effects

· possible policy implications

· comment of the methodology 

Moreover, this phase will explicitly refer to general research and case studies specific hypnotises and will comment them.

5 Checklist for Interviewers

5.1 Brief instructions for interviewers

5.1.1 Interview

Ideally the interview should be conducted in a conversational format.  The interviewer should consult in advance the necessary briefing material; any available library information on the company or organisation, public documents and where appropriate the questionnaire.

While it is important to make sure that all interviewers cover the same issues, it is also necessary to keep enough flexibility to cover unforeseen issues or to follow specific matters in greater depth. The guide is constructed for interviewing industrial and other business end-users; interviewers should use their discretion as to which issues are relevant for non-enterprise interviewees.

5.1.2 Writing up interview reports

This is not a strict requirement for the evaluation although personally I have always found it essential to quickly note the main points. These should be structured by the main topics.

5.1.3 Planning the interviews

Interviews are time consuming and need careful management if they are to provide real benefit. Often interviews are undertaken without either proper planning beforehand or careful analysis afterwards. It is easy to let the process become the objective rather than what is the real aim of adding value to the study. Thus, it may be appropriate to build in a pause after the first few interviews and spend time on analysing every last detail of the information obtained so far. The result will be new directions for thinking and analysis and possibly modification of the interview schedule.

5.2 Format for reporting case study findings

Initiation. Describing the:

· eco-innovation considered, 

· other related innovation, 

· company adopting the innovation, 

· system boundaries, 

Inventory. Describing the employment effect for each of the actors considered as part of the system boundaries

Impact assessment and Interpretation. Commenting and describing the issues listed in paragraph 4.3.

5.3 Interview Guidelines

The following questionnaire should be understood as a ckecklist for relevant questions concerning the innovation process and employment impacts in a certain firm.

5.3.1 General company data

What was your annual turnover in 1998?

How has the turnover developed in recent years?

How is the level of turnover expected to develop in the future?

What was the level of exports in 1998?

How has the level of exports developed in recent years?

How is the level of exports expected to develop in the future?

What are the best-selling products/product groups, and how large is their proportion to the total turnover?

How many employees has the enterprise in total?


-in the home country


    -of these: apprentices/trainees, part-time employees


-in overseas markets 


    -of these: apprentices and trainees, part-time employees 

What is the employee structure regarding:


- the number of employees in R&D


- the percentage of university and college graduates


- the percentage of unskilled workers and those trained to the job?

How many employees work in the area of      (to be specified for each case study)?


-in the home country


-in overseas markets 

How has the level of employment developed in recent years?

How is the level of employment expected to develop in the future?

5.3.2 Production of end-of-pipe reference case

Which technologies are used?

Please describe the production process.

Which work processes are directly and indirectly linked to the process ... (to be specified for each case study)?

How many people are in involved in these processes?

How much water is needed for the production process?

How much waste water is generated, how severely is it contaminated with harmful substances, how is it disposed of?

What are the average costs for raw materials, auxiliary materials, operating supplies, intermediate products, external services?

What are the average personnel requirements?

What are the average costs for waste disposal?


-Expelled air


-Waste water


-Waste containing poisonous substances

What are the average revenues?

5.3.3 Production of cleaner product/process

Which technologies are used?

Please describe the production process.

Which work processes are directly and indirectly linked to the production process?

How many people are in involved in these processes?

How much water is needed for the production process?

How much waste water is generated, how severely is it contaminated with harmful substances, how is it disposed of?

How high are the average costs for raw materials, auxiliary materials, operating supplies, intermediate products, external services?

What are the average personnel requirements?

What are the average costs for waste disposal?


-Expelled air


-Waste water


-Waste containing poisonous substances

What are the average revenues?

5.3.4 Is the clean technology complementary to, or substituting the end-of-pipe reference case?

What have the sales trends been like for both products/processes in recent years?:

 - in your company

 - in Germany

 - on the world market

What development is expected in sales?:

- in your company

 - in Germany

 - on the world market

5.3.5 Description of the innovation process

What triggered it?

What influence does environmental policy have on the innovation behaviour?

Describe the decision-making process. Which departments were involved? (distribution of competencies)

Which departments were involved in the realisation?

Does your company have an environmental management system?


-If yes: How many employees work there?



   How is it organised?



   Which are the general tasks?



   Which role did this system play in the innovation process?

5.3.6 The direct employment effects

How do the changes in the production process affect production time and thus the working time of the employees?

What are the effects on the (total) number of employees and their skill/qualification structure?

Were new jobs created, or did the existing resources suffice?

How was the change financed?

Did the company receive any subsidies?

What are the legal requirements and norms relating to the change?

5.3.7 Indirect employment effects:

What changed in the purchase of intermediate products? Who is/was affected by the changes?

Are certain products substituted?

How have the input prices changed?

How has the price of the product changed?

Has there been an observable fundamental change in purchase or use for the customers of the product?

Which jobs are affected by this?

Are there environmental guidelines/laws for this product?

How does the demand for follow-up products develop?

What are the changes relating to:


- energy demand and purchase

- water demand/waste water generation (channelled into the process directly and indirectly)


- waste generation (separated according to waste types)
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� According to ISO/DIS 14040 definition, "LCA is a technique for assessing the environmental aspects and potential impacts associated with a product, by:


compiling an inventory of relevant inputs and outputs of a system;


evaluating the potential environmental impacts associated with those inputs and outputs;


interpreting the results of the inventory and impact phases in relation to the objectives of the study."


The assessment includes the entire life cycle of the product, process, or activity, encompassing extracting and processing raw materials, manufacturing, transportation and distribution; use, re-use, maintenance; recycling and final disposal (SETAC 1991).
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