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5 – Exercises

5-1
Overcoming thinking barriers
It is often rather difficult to find solutions to simple creativity exercises since many people are used to thinking in customary patterns. This also applies to the following two exercises.

Material: Prepare the two exercises on a flipchart. Make enough copies of the detailed description of the task. Present the task on the flipchart and hand out the copies. Each participant has to find the solution for the exercise on his/her own (no group work!).  

Time: 5 minutes for the explanation, about 10 minutes for the solution of the exercises.
Exercise 1: 

Divide this area into four identical areas. You have to use the total area.


Exercise 2: 

Link the 9 dots with 4 straight lines, which have to be drawn without lifting the pen.
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Solution:

Exercise1:


Exercise 2:
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5-2 Brainstorming 

As already explained in the textbook of volume 5, many cleaner production options can be generated by means of a brainstorming session with the participants of a course or the employees of a company. Please note that the problem to be solved should not be too complex. 

Material: Prepare a flipchart for each group. Let the participants vote which problems they want to work on. Form two to three groups – each group has to name a moderator and a person who writes down all the proposals for solutions. Prepare also an overhead slide showing the four principles of brainstorming and project it during the whole brainstorming session.
The four principles of brainstorming
- Any kind of criticism is strictly forbidden! 
- No limits to imagination. 

- Quantity comes before quality.

- Take up the ideas of others and develop them. 

Time: 10 minutes for the explanation, 20 minutes for the brainstorming, 5 minutes for the presentation of each group. After a short joint discussion each group evaluates the ideas generated using Worksheet 5-1 and divides them into “immediately feasible, feasible at a later stage, idea has to be considered again, not feasible”. Provide 20 minutes for this task.

In the following you find proposals for typical problems companies might want to solve in a CP project:

1. A lighting manufacturer wants to develop a new work light, especially in view of a new target group of environmentally conscious customers (material, light sources).
 2. A car repair shop wants to extend its services and is looking for new opportunities in the field of “mobility”. 

3. A big shopping centre has problems with traffic congestions, especially at the weekends. Parking spaces are rare and cost a lot. The company looks for a solution which is not too expensive. 

4. An interest group would like to introduce an environmental model administration.

5. A company responsible for waste disposal at an airport would like to discuss with the airlines how to separate waste in the aircraft. Which possibilities can you think of? 

Record your ideas: 

It is important to record and visualize the results of the brainstorming session. Moreover, it is helpful to group the options by subject, for instance by means of a mind map as shown on the picture below.
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It is of course also possible to note down all the ideas in a simple list as shown in the next picture.
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Evaluation: 

After a certain time, the same groups evaluate their ideas in a second round and subdivide them according to the following four categories: 

- Immediately feasible;
- Feasible at a later stage;
- Idea has to be considered again;
- Not feasible.
Use Worksheet 5-1 for this exercise. 

5-3 Evaluation: Water flow reducer 
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By means of a water flow reducer a constant water flow can be maintained. In the following example the water flow-reducer has to keep a constant flow of 4, 5, 6 and 8 l/min for a washbasin and 10, 12 and 14 l/min for a shower within a pressure range of 2 to 8 bar. The water flow reducer consists of a metal coupling and several polyamide parts. The constant water flow is maintained by a rubber ring. 
CP option generation

In this special case a supplier contacted the CP consultant to present his water flow reducers. In a one-hour meeting the supplier presented technical and economic details of his products. This included an extensive list of customers from different branches, mainly hotels, hospitals and large offices in the country. The flow reducer was directly tested at the consultant’s office (washbasin) and the supplier left some samples for further demonstration.

Task:

A business hotel with 100 rooms would like to install water flow reducers for the showers and washbasins in every room. The investment and installation costs amount to USD 15 per piece (for each room two pieces are required).

Please carry out a

- Technical;
- Environmental; 

- Economic; 
evaluation for the water flow reducer.
Consider the following parameters:

Average room use:
 
1 person 300 days per year.
Water consumption:

200 l/d per person in total, of which
100 l/d of water (40°C) for shower and washbasin

Water flow:


20 l/min

Water flow reducer: 
12 l/min for the shower, 8 l/min for the washbasin, 
average 10 l/min
assumption: guests will spend same time for showering/washing

Water costs:


USD 1.33 per m³ (= 1 000 l)

Energy for heating 
water from 20° to 40°C:
approx. 3 litres of oil per m³ (= 1 000 l)

Energy costs:


USD 0.50 per litre of oil

Solution 

Calculation:
Per room: 300 days 100 l for shower and washbasin 
= 30 000 l p.a.
Saving with flow reducer 50 % 



= 15 000 l p.a. 

Energy saving for 15 000 l




= 45 l oil p.a. 

Cost saving water (15 000 l)




= USD 20 p.a.
Cost saving energy (45 l)




= USD 22.50 p.a.
Total saving






= USD 42.50 p.a.
Investment costs for two pieces



= USD 30 

Payback period





= 8.5 months

For the whole hotel you have to multiply all data by the factor 100.

Technical evaluation:

- Simple equipment with a clever concept;
- Quality standards are maintained since the user does not feel the difference in water flow;
- Nearly constant water flow within a pressure range of 2 to 8 bar (dynamic control, higher pressure reduces the flow area by tightening the rubber ring);
- By changing the inlet, water flows can range from 4 to 14 l/min (adjusting water flow to consumer needs);
- Polyamide parts are self cleaning, no risk of calcification, special sand filter available if required;
- Low risk of failure or broken parts or emergency break down;
- The metal grid of the washbasin fittings can be decalcified at the outlet with hydrochloric acid (in seconds) or with acetic acid (requires disassembling).
Environmental evaluation: (see calculation above) 
- Saving of water:
15 000 litres per room;
- Saving of oil:

45 l p.a. per room;
- Reduction of air emissions (NOx, SO2, CO2) due to reduction of oil consumption;
- Decalcifying requires acids (which are also used for other fittings, not necessary because of flow reducer);
- Long lifetime of the product (supplier provides five years of guarantee);
- The production and disposal of metal couplings (stainless steel) and polyamide parts cause no major environmental problems;
- No shifting of environmental problems, no problems for health and safety.
Economic evaluation: (see calculation above)

- Investment costs (2 pieces per room):
USD 30 per room
(including installation)

- Annual savings



USD 42 p.a.
- Payback period



8.5 months

- Calculated costs:
- Investment, installation, saving of raw materials and energy, no other environmental or hidden costs;
- Due to a long-lasting guarantee and a huge reference list the risk is rather low.
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