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5.3 Production and cost

Mermatex marmalade factory


MERMATEX MARMALADE FACTORY 

A: The story

This exercise is a case study, used to introduce participants to the study of the technical aspects of a business plan or the managing of the production area of an enterprise. In this case, the participants, in groups, represent different consultant companies. On the other is Mermatex, a marmalade factory that needs advice to solve three problems: to find the best solution for the layout of the factory (since they know good use of the space is necessary to improve productivity and save costs), to know its maximum production capacity (necessary to know if they can meet market demands and to see the viability of the company), and the minimum stock of jars they need to start the business (considering supplier’s delivery delay). Mermatex asks the consultant companies to present their proposals. The best one is awarded with a contract.

In processing the exercise, the concept and different kinds of layouts are discussed, the criteria to define a good layout are determined as well as its effect on the business performance. This point is very important because entrepreneurs of small businesses usually don’t pay attention to this subject. Normally workers work in bad conditions and in the middle of a mess. This means, among other things, waste of time (doing useless movements), lower productivity and, therefore, higher costs. Those preparing the business plan need to define the space they need for the equipment, stocks and workers and must determine the best layout according to their production process.

Another important aspect is the calculation of the maximum production capacity. Sharing with the participants the way they solved this point, the concept and the steps to calculate it are clarified as well as the reasons why it is important to know this figure (to compare it with market needs, to plan the production and to decide about ways to increase the capacity or to make better use of the idle capacity). 

Finally, when starting a business, future entrepreneurs need to plan their needs of raw materials, to start working without problems. In processing the exercise participants will explore a way to do it and confront different possible solutions and its consequences.

B: Basic information

Objectives of learning


Basic objectives to be achieved by participants


The participants

· know the concept of layout and deduce some basic criteria to design a good layout  (or improve it) for a given production process and regarding the restrictions in physical space,

· understand the concept of maximum production capacity and discover how to calculate it,

· calculate the minimum stock necessary to start a business considering suppliers’ delivery delay.

Additional objectives of a higher level depending on the situation and the current conditions of the target group
The participants

· apply these concepts to their business plan or enterprise.



Uses
Production management

Developed in
Latin America

C: Further Information

Time
21/2 - 3 hours

Preparation of rooms
· U-shaped arrangement for instructions and processing,

· 1 table and chairs for each working group 

Requirements

Trainers/assistants
1 lead trainer

if possible an expert on the subject to act as jury

Didactic aids to prepare
· chart with one suitable solution for the layout

· handout with the solution of the maximum production capacity and the initial stock and replenishment order (Annexes 2 and 3)

Materials for the trainers (during the exercise)
· 1 copy of the instructions (Annex 1)

· some wool to highlight the different layouts (this will facilitate the visualisation of the flow and crossings)

· flip chart

· enough soft boards to put all the solutions together to be compared

· marker pens

· pins

· group award for winning group

Materials for the participants (during the exercise)
· 1 copy of the instructions for each participant for each group:

· 1 flip chart paper

· some metaplan cards of different colours

· some marker pens

· 1 ruler, 1 pencil, 1 eraser, 1 calculator

Important conditions of the room


· large enough to allow group work during the exercise. If possible, divide the room with soft boards for group work 

· have prepared one table for each group with all the materials they need for the exercise except the instructions sheet 

D: Learning Process Overview

Step
Time
Most important contents

Introduction


5’


Link the exercise with the previous exercise of pancake making where the diagram of the production process was seen. Introduce the next step of the business plan preparation, i.e.:

· to define the space they will need for the equipment, materials, and human resource persons involved in the business and plan the use of it,

· the calculation of the maximum production capacity (to compare it with the projected sales), and 

· to estimate the initial needs of raw materials or materials to start the business.

Instructions


10’


Introduce Mermatex case. Present the jury in charge of selecting the best proposal and announce the award for the winner. 

Group exercise


45’-60’


· Define and design the lay out for the given production process and plant of Mermatex factory.

· Calculate the maximum production capacity.

· Estimate the initial stock of small bottles.

Presentation of the results
15’-20’
Share the different proposals and the results of the calculations of each group

Processing
60’-75’
Different kinds of layout and criteria to define a good layout are identified and the effect on the business performance is analysed.

The maximum production capacity is defined and an example of a way to calculate it is done.

The needed initial stocks are estimated and different options are analysed considering the effect on the initial need of working capital.

Generalising


15’
The use of the physical space can be improved which will improve the business performance. The maximum production capacity should be higher than the projected sales but idle capacity means costs. Initial stocks, if possible, can be broken down in lots.

E: Integrated Learning Process Organisation (ILPO)

Step
Time
Most Important Contents
Activities of Trainer
Range of Possible Activities of Participants
Required Materials
Hints

Introduction
5'
To motivate participants
explaining
listening

Introduce the exercise. Link it with the knowledge acquired previously during the marketing module (project sales) and pancake session (production process and flowchart). Tell them the next step is to plan the use of the physical space for their processes, to calculate the maximum production capacity, and to estimate the needed initial stocks.

Instructions
10'
Read the Mermatex case and answer any question related with the text. 

Announce participants will form groups representing consultant companies that will present proposals for solutions to the request of Mermatex. 

Introduce the jury (as an expert representing Mermatex's interests), in charge of selecting the best proposal at the end of the exercise.

Announce a prize for the winning group. 
explaining,

answering
listening,

asking
copy of the instruction sheet for each participant and the trainer
Give each participant the instruction sheet.

Tell them to listen to the instruc​tions carefully. 

Announce that you will answer questions which shall clarify things written in the instruction sheet. 

Any other information which they would like to know will be answered during group work by the trainer and, especially, by the Mermatex representative.

Form groups of 4-5 people after reading instructions and assign one table for each one.

Group work
45’-60’
The groups work on the Mermatex case, define the layout, and calculate the maximum production capacity and the initially needed stock of jars.
distributing materials,

answering


asking,

listening,

discussing
1 table for each group with:

1 ruler, 

1 pencil, 1 calculator, 1 flip chart paper, metaplan cards, marker pens)
Questions about the size of the equipment may arise. Tell them the space is enough to install all the equipment (they should identify it using the metaplan cards).

Encourage them to solve all questions using their common sense although they don’t have technical knowledge.



Results presentation 
15’-20’'


Each group presents and explains in 5 min. the designed layout on the flip chart and exposes the criteria used in that solution and presents the final results of the calculations.
listening,

asking
explaining,

clarifying
soft boards,

wool marker pens

flip chart


All the layouts and the results of each group have to be clearly visible to the whole group.

The jury also makes questions to participants to clarify their ideas.

Write down the criteria exposed by the participants.

After each presentation you can highlight each material flow connecting all steps of the production process with a thread of wool.

At this moment participants only present the results of their calculations not the development.

Processing I
30’-40’


Key questions:

· Was it easy to find a solution for the layout? Why?

· Which criteria did you take into account to design this layout? (to each group)

· What are the similarities or differences between the different proposals? Can you identify different patterns? If so, which ones?

· Which proposal do you think respects the criteria better?

· Why is it important to plan the use of space in an enterprise?
asking the key-questions;

taking notes on soft board
answering, discussing
flip charts with groups’ lay outs  
Participants get the chance to express their emotions and to understand the concept of the layout; identify different kinds of layout (depending on the results of the group work) –by chain, by process, combined-; deduce the criteria to design a layout (easy movement of workers and materials, shortest distances to be walked, production process phases, storage areas, etc.) and analyse the effects of efficient use of space on the business performance.

Processing II
15’-20’
A volunteer develops the steps to calculate the maximum production capacity in front of the whole group using the flip chart.

Key questions:

· What determines the max. production capacity?

· How do we calculate it?

· What is the use of this figure?


Asking,

clarifying,

answering
demonstrating the process,

answering,

listening,

asking,

discussing
flip chart

marker pens
Ask a volunteer of a group that arrived at the right solution to explain the process and clarify the way it was done. Answer those questions that the participant can't answer. Use diagrams to show the critical point (bottleneck) of the production process.

Participants deduce the need of this figure to compare it with the projected sales and see idle capacity or points where the production capacity needs improvement.

Processing III
15’-20’
A volunteer develops the steps to calculate the needed initial number of jars in front of the whole group using the flip chart.

Key questions:

· What determines the initial needs?

· Are there any other solutions?

· What consequences has each one for the entrepreneur?
asking,

clarifying,

answering
demonstrating the process,

answering,

listening,

asking,

discussing
flip chart

marker pens
Ask a volunteer of a group that arrived at the right solution to explain the process and clarify the way it was done. Answer those questions that the participant can't answer. If another group has another solution ask them to present it.

Participants deduce the way to estimate the initial need of small jars and evaluate the viability and consequences of different solutions in terms of working capital needed.

Award the winning group
5’
The jury explains the criteria he/she used to choose the best proposal, announces the winner and awards the prize.


Award
The jury can be an ”expert” invited especially for this session or you can choose a participant who, because of his knowledge or experience, is authorised to be the  judge. If none of these cases is possible, then ask for one or two volunteers and instruct them on their task at the beginning of the group work.

General-ising
10’
· How can you improve your business performance considering the production area?

· Make a summary of the main points seen before.

· Motivate participants to apply the concepts they have seen to their business plan preparation.
asking

talking
answering

listening
flip chart with notes
At this point participants can be very tired so you can avoid making the question.

Synthesis

See list of articles referring to this subject





F: Hints for preparation, typical situations and dangers

Some participants may say that is not possible to design the lay out without knowing the size or some basic characteristics of the equipment or the exact number of workers Mermatex has. Although they are right, motivate them to find a solution concentrating more on the criteria they would consider to define the lay out. One possible solution to avoid this situation is to prepare with metaplan cards ready made ”machines” and give them to the participants.

Trainers that are not experts in this technical aspects should study before about them to do a good processing (specially confront different criteria). 

G: Variations

1) Alternative uses and objectives 

None

2) Minimising/Maximising

Depending on the target group the exercise can be too ambitious in terms of learning objectives. In this case, the third part could be eliminated and treated further on, when preparing the cash flow projection and the needed pre-operating expenses are determined.

3) Substitutions

None

H: Annexes

Handout

Annex 1:
Mermatex marmalade factory

Instructions

Mermatex is a small firm that produces fruit marmalade for export.

Its production process includes the following phases:

· Washing the fruits in the washing machine

· Paring the fruits on working tables 

· Cooking the fruit

· Filling the marmalade into small jars 

· Plugging up the jars

· Labelling them 

For the washing process the firm has a washing machine that can wash up to 6000 kg of fruit per day. Paring is done manually by two workers. Together they can peel 300 kg per hour ( in this process the fruit looses 5% of its weight). Then the fruit is cooked in two ovens with a capacity of 75 kg per hour each (at the end of the process, the fruit looses 10% of its weight). The pulp is dumped into small jars of 200 grams each one. This process is done automatically by a machine that can fill up to 1000 jars per hour. After filling the jars these are plugged by the closing machine, that can seal 7000 jars per day. From the closing machine the jars are transported to the label machine, that can label 8000 jars per day.

The firm works 10 hours a day without any stop, 22 days per month. It has all the necessary employees to meet the production requirements.

The filled jars are stored in boxes of 30 units. In the warehouse  2200 boxes can be stored.

The owners of Mermatex need your advise to:

1? Define the best layout for their production process, taking into account that in the given diagram (see next page) no external wall or window can be modified (you can make changes inside).

2? Calculate the maximum production capacity.

3? Determine which is the minimum stock of jars they need to start working, considering that Mermatex wants to have a security production stock of three days and the supplier is delayed 3 days with delivery after the order is done. How many jars must be in the replenishment order?

Mermatex floor plan
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Handout

Annex 2 Mermatex marmalade factory

Maximum production capacity (Solution)

Production Process
Capacity
Maximum capacity per day

(in kg)
Maximum capacity per day

(in small bottles)

(*)

Washing the fruits
6.000 kg per day
6.000 
30.000

Paring fruits
300 kg per hour

(fruit looses 5% of its weight)
300kgx10hrsx0.95=2.850
14.250

Cooking fruits
75 kgx2=150 kg per hour (fruit looses 10% of its weight)
150kgx10hrsx0.90=1.350
6.750

Filling the small bottles
1000 jars per hour
2.000
1.000sbx10hrs

=10.000

Plugging up
7.000 jars per day
1.400
7.000

Labelling
8.000 jars per day
1.600
8.000

(*) 1 jar = 0,2 kg of fruit

Handout

Annex 3 Mermatex marmalade factory

Initial stock of jars (one possible solution)

Considering that the supplier is delayed 4 days to satisfy an order, the entrepreneur has to order 47.250 jars (6.750 jars>/day x 7 days) 4 days before starting the production process. When this order arrives at the enterprise, a new order must be placed for the equivalent of jars needed for 4 days of production. This way, each 4 days a renewed order of 27.000 jars is needed.

stock of jars
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