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1 – Exercises

1-1
Fun Factory

Fun Factory is an interactive exercise in which several groups of participants manufacture a certain product within a certain time frame. As they are competitors, product quality is important. At the end of the exercise the results and experiences are evaluated and CP options are discussed.

Materials: two to five sets of Play-Doh; name cards with the different functions in the company; waste sheet.

Time frame: 

· Explanation: 
10 minutes;

· Production: 
40 – 60 minutes;

· Evaluation: 
15 – 30 minutes.

Prepare and explain the objectives of the exercise, e.g. by using a flipchart. Form groups of four to five persons.

Tasks for the groups:

· Invent a company name;

· Each person selects a function (and keeps it);

· Manufacture your products (but make a production plan first!);

· Find and discuss CP options.

Note: in this exercise two things are not allowed. First, there is no recycling of material, all the material that is fed into the machine is either product or waste. Second, it is not allowed to put raw material back to the stock. All the material that is taken out of the box either becomes product or waste.

Additional help (such as a meter, a pocket knife, cleaning paper, etc.) is allowed, if the group has this idea on its own. The final evaluation ideally takes place with the participants standing around a big table upon which the products and the waste of each group are placed. Many different procedures/tasks/aspects can be added to the exercise.
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Fun Factory

Company: ………………………………

“Quality is our obligation”

Plastic manufacturer
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Employees:

· Manager

· Production manager

· Waste manager

· Shift co-ordinator

· Health and safety manager

· …
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Production order

· 3 yellow stars, 3 mm long (non-hazardous)

· 3 yellow stars, 3 cm long (non-hazardous)

· 3 blue stars, 3 mm long (hazardous)

· 3 blue stars, 3 cm long (hazardous)

· Red sticks, 6 cm long (hazardous)

· Important production order: 2 yellow stars, 3 cm long
· Optional: 3 green stars, 3 cm long, recyclable (non-hazardous)

Learning effects from Fun Factory

While playing …

· The production waste is reduced (experience);

· The production losses are reduced (experience);

· The cleaning effort remains the same.

Observations:

· Manufacture the non-hazardous product before the hazardous one (less hazardous waste);

· Cleaning is necessary because it is not possible to squeeze everything out.

Optimizations:

Technological changes:

· Use of an appropriate knife;

· Smaller machine;

· Use of a spraying machine;

· Manufacture small series by hand.

Good housekeeping, production planning:

· Purchase of two machines (hazardous and non-hazardous);

· Purchase of four machines (for each colour one machine, no cleaning necessary);

· Outsourcing of production (coordination with other firms);

· Dosage of raw material following a mathematical calculation;

· Pre-treatment of the raw material (for better quality);

· Keep a stock of produced goods (risk).

Recycling:

· Offer non-hazardous waste to other firms as a raw material or use it yourself.

Change of product:

· Product with mixed colours (very cheap);

· Fill the inside of the products with mixed colours.

Others:

· Management meeting, discussions;

· Cooperation;

· Coordination with the pre-supplier;

· Observe your competitors and their way of production.

Important:

· Cleaner production needs cooperation and “respect” on all levels of the company (no individual solutions). 
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1-2
Mini-case studies

Evaluate the tasks further below in the light of the following questions:

· Which CP strategy has been chosen?

· In your opinion, does the measure make sense:

*
From a technical point of view;
*
From an environmental point of view; or
*
Under which circumstances would it make sense?

· Which strategy would you suggest, if you were the production manager or the CP consultant of the company? 


Task 1: Sludge from the physicochemical wastewater treatment of an electroplating company is collected by a waste disposal firm. Fees are paid according to weight. Through a new thermic drying process the moisture content of the sludge is reduced from 50% to 5% thus almost halving the disposal costs.

Task 2: In the production unit of a dairy company, yoghurt is produced in special process tanks and then transported to a filling line. Residual yoghurt in the process tank (of approximately 2 m³) used to be rinsed out with clear water which was then conveyed to a wastewater treatment unit. After a waste minimization project, the containers are now cleaned with a scraper and the material obtained is used as animal food in a pig farm.

SOLUTION:

Task 1

Sludge from the physicochemical wastewater treatment of an electroplating company is collected by a waste disposal firm. Fees are paid according to weight. Through a new thermic drying process the moisture content of the sludge is reduced from 50% to 5% thus almost halving the disposal costs.

The approach selected is not CP. This strategy cannot be found on the CP “road map”, because it is pure end-of-pipe technology (no level 1 or 2 or 3). At the end of the process the waste generated is treated using electric energy for the drying process.

From the technical point of view, the sludge drier is a standard technology which can be ordered from many suppliers. From the economic point of view, this option can make sense. The savings in disposal costs minus the operation costs of the drier (mainly energy costs) compared to its investment costs lead to an acceptable payback time of around two to three years. These details are not provided in this example. But still, from the environmental point of view this option does not make sense. The toxicity and composition of the sludge is not reduced. If the sludge is discharged at a landfill, it may again absorb water. Water/moisture is evaporated by using electric energy. Even if this energy is renewable (e.g. solar or hydropower) or waste heat, better options can be recommended. 

As the described option is a treatment of waste, we first should identify the source of the problem. Therefore we need to examine the process during which those materials are separated which, at a later stage, enter the wastewater treatment plant and are converted into sludge. Within the process of electroplating we have to analyse the technology and the procedures used in the galvanizing and rinsing baths. In this case we should try to reduce chemicals/materials – the so-called drag-out – entering the wastewater. However, as this information is not available from the description of Task 1, we can only state that this is a possible solution we could suggest.

This example shows that many options may look promising in the beginning. However, although they might be attractive from the economic point of view they are not CP. Often it is not easy to distinguish between CP and end-of-pipe technology.

Task 2 

In the production unit of a dairy company, yoghurt is produced in special process tanks and then transported to a filling line. Residual yoghurt in the process tank (of approximately 2 m³) used to be rinsed out with clear water which was then conveyed to a wastewater treatment unit. After a waste minimization project, the containers are now cleaned with a scraper and the material obtained is used as animal food in a pig farm.

Mainly Level 3: reuse of waste and emissions, because the raw material is not thrown away but used as animal food. In addition cleaning water is partly saved.

Technically this is a possible option but by far not the best one. From the economic and environmental point of view, the option is good or let us say better than the situation before. But there are much better options to be analysed.

The chosen option does not change anything on the input side. The same amount of input material (milk, fruits, etc.) is still used for producing the same amount of product. From the environmental and economic point of view, it would be even better, if more material could be converted into product. The following options could contribute to an improvement:

· Modification of the surface of the tank with a special coating so that less yoghurt sticks to the walls (technological modification).

· Analysis of the tank to find out, if so-called “dead volumes” exist and can be avoided. Thus less yoghurt remains in the tank after the process and more will be converted into the final product.

· Instead of scraping manually, evaluation of the potential application of a mechanical system to push the residual yoghurt to the filling unit.

· Consider the possibility of not cleaning. If, for instance, we have several batches per day, cleaning is not necessary in each case, even if we produce different flavours. This method is applied in many dairy companies. You start with vanilla and you end up with chocolate, not the other way round because that might lead to “optical” problems. Of course there needs to be cleaning at the end of the day for hygienic reasons.

· Or even: collect the residual yoghurt and make a “seven fruit” yoghurt at the end of the day.

· etc.

Maybe not all options are feasible. Some have to be analysed in the light of hygienic requirements. But: the options listed above – and there are more – show the approach to creative CP option finding. This proves that many more options can be found than you think at the beginning.

1-3
Situation at project start

Environmental situation at the beginning, setting goals

During company work the following two worksheets (for a print-out version please refer to the Worksheet section of Volume 1) can be used, either during the workshop itself or as homework. Using the first sheet the environmental situation of a company can be determined at the beginning of the workshop (the so-called “weather report”). The expert for the company judges the situation by ticking the respective field from sun to thunder. 

First sheet: Our environmental situation 

	Company: 

Name:
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	Use of raw materials
	
	
	
	

	Use of energy
	
	
	
	

	Wastewater
	
	
	
	

	Pollution prevention
	
	
	
	

	Waste separation
	
	
	
	

	Exhaust air
	
	
	
	

	Smell
	
	
	
	

	Noise
	
	
	
	

	Conditions imposed by authorities
	
	
	
	

	Neighbours
	
	
	
	

	Motivation of the management
	
	
	
	

	Motivation of the workforce
	
	
	
	

	Conditions at the workplace
	
	
	
	

	Transport/traffic
	
	
	
	


If the sheet is used for in-company work, it can be completed during the first CP team session.

Second sheet: Quantification of goals

	Disposal costs:
	Typical goals (examples)

	Disposal costs
	Reduction in per cent or absolute cost figures

	Reduction in hazardous waste
	Reduction in per cent or absolute cost/weight figures

	Saving of raw materials
	Reduction in per cent or absolute cost/weight figures for each material

	Saving of energy
	Reduction in per cent or absolute cost/kWh figures

	Reduction of wastewater
	Reduction in per cent or absolute cost/m³/COD/etc. figures

	Reduction of exhaust air/smell:
	Installation of a filter, replacement of certain chemical products

	Noise reduction
	Change in process, insulation, reduction in dB, etc.

	Improved relations to authorities
	Two meetings with the authorities within the next year

	Company image
	Publish one article on the CP activities of the company in the media

	Motivation of the management
	One meeting to demonstrate positive results

	Motivation of the employees
	Two training sessions with the employees within the next year
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