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Executive Summary 

Executive Summary 

1 Summary 

1.1 Introduetion 
For many organizations, logistic costs are a substantial part of total costs. Hence, 
rednetion of inventories often leads to considerable cost savings. Nevertheless, 
inventory investments must not be decreased to zero because they are also 
necessary, for example to cope with uncertainty of demand or to take into account 
seasonal effects. Four main logistic indicators exist, which demonstrate the logistic 
performance of an organization. They are lead times, delivery reliability, flextbility 
and logistic costs. Rednetion of inventories (as part of the logistic costs), but also 
rednetion of lead times and increase of the delivery reliability and flextbility, deal 
with the improvement of logistics. In order to improve logistics in an organization, 
employees have to be instrucled how to realize logistic improvement activities. 
For this purpose, training courses are necessary. This report descnbes a research 
into the development of logistic training courses. The location of the research is 
Dar es Salaam, Tanzania. The goal of the research is, somewhat narrower, 
defined as follows: 

The design of training courses with respect to ( automated) inventory 
management for a numher of selected Tanzanian industrial enterprises. 

The word automatedis placed between brackets, since it is not known if the 
inventory management systems are assisted by computers. 

1.2 Research questions 
From the research goal, three main research questions are derived: 
1. Which enterprises should he selected to descrihe and analyse inventory 

management systems in view of designing training courses in this field? 
2. How does the inventory management system in the selected enterprises look like 

and how does it function? 
3. How should a training course in the field of inventory management he designed 

and can a general framework he designed for such training courses? 

1.3 Methodology 
In order to answer the first research question, a general study bas been conducted 
among enterprises. This general study results in the selection of two companies 
fora more detailed casestudy. 

The design of training courses is based on two foundations: logistics and 
training theory. Both theories are universa! in the context of respectively 
(commercial) organizations and training situations. As a result, the metbod used 
to design a training course is, in alllikelihood, universal. This means that it can 
he applied in both industrialized and developing countries. Adaptions specifically 
for the latter countries are more of a didactica! than of a methodological nature. 
A weakness in the research concerns the lack of evaluation of the course 
designed. Due to limited time available for the research, this essential step bas 
been skipped. 

For one of the companies only a logistic research bas taken place, for the 
other a training course bas been designed as well. The metbod used to develop 
logistic training courses is shown in Figure 1. lt contains the next two parts: 
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1. The logistic research. It starts with measuring the four main logistic indicators 
(step 1): 

lead time; 
delivery reliability; 
flexibility; 
logistic casts. 
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With the help of market demands (step 2), objectives can be defined for each 
main indicator (step 3). Several kind of characteristics must be determined to 
identify the logistic bottlenecks (step 4). A management model is defined to 
show how all the inventories (in a broad perspective, including for example 
purchase, production and sales) must be managed (step 5). Finally, alogistic 
impravement plan is constructed, which structures all the logistic impravement 
activities (step 6). Additionally, task analyses have to be performed in order to 
determine the necessary level of knowledge, skilis and attitudes (step 7). 

2. The method to develop training courses. lt consists of two parts: the design of a 
training course and the realization of a training course. 

The design of a training course starts by determining whether a training 
course is necessary (step 8). If so, objectives are defined (step 9 and 10). From 
the objectives, the evaluation criteria and instrument are determined, since 
they have to measure to what degree the objectives are met (step 11 and 12). 
Afterwards, the work methods and the training material of the course are 
determined (step 13 and 14). 

The realization of the course starts to satisfy certain necessary conditions 
(step 15). After that, teachers and participantsof the course can be selected 
and the course can be given (step 16 till18). lt is important to evaluate the 
course at both the short and the long term (step 19 and 20). 

The design of the training course for one of the case study companies bas resulted 
in a packages of training materiaL lt consists for example of specially developed 
forms, sheets and manuals. A separate appendix contains the different kind of 
materials.1 

This report contains a number of appendices as well. In particular, appendices 
A, B and C contain general theory with respect to logistic research and the 
development of training courses. This theory can be extremely useful for the 
Tanzanian counterparts, i.e. TIRDO and the two case study companies. lt shows, 
among others, which choices can be made when carrying out a logistic research or 
developing training courses. 

2 Conclusions 
During the design of a logistic training course for one of the case study 
companies, research question 2 and the first part of the third research question 
( dealing with the design of a training course) are answered. In this paragraph, 
also the evaluation of the research metbod takes place. Moreover, a general 
framework for the development of logistic training courses is developed in order 
to answer the second part of the third research question. 

2.1 Logistic research 
The general study among enterprises indicates that many companies in Dar es 
Salaam have problems with the supply of materials. For most companies a 
substantial part of the supplies arrives too late. The main problems of the two 
selected companies also deal with the supply of materials. While the first company 
bas too many materials on stock, the supply lead time of the second company is 
too large. The main conclusions with respect to the logistic part of the research 
are: 
1. During the execution of step four, five and six (the logistic diagnosis, the 

development of the management modeland the logistic improvement plan) it 
is important to take the logistic objectives into account. This results in an 

See Company 11: Teacher's manual. 
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objective oriented approach. It prevents for example that during the logistic 
diagnosis more characteristics are measured than necessary. 

2. The logistic impravement plan can he quite easily derived from the 
management model. Nevertheless, important decisions have still to he made: 
when do certain activities have to take place, and who is responsible? 

3. The logistic impravement plan includes the task analyses. Actually, this is 
logical, since the plan indicates who is responsible for the activities which have 
to take place. Hence, step 7 which perfarms the task analyses can he skipped 
when the metbod is used again. 

2.2 Design of trdining courses 
During one case study, a training course is defined. This course is practical 
oriented as much as possible. It aims at transferring and especially practising 
skills, which are necessary in the future work situation. One demand which is 
specific for a developing country is to keep the course simple, because the level of 
education of many participants of the course is primary school. For this purpose, 
training material with little text and many pictures is developed. Although this is 
done for the specific situation, this kind of sheets may he very useful for courses 
in developed countries as well. The main conclusions with respect to the 
development of training courses are: 
1. The need for training is linked with the task analyses. Since the task analyses 

are incorporated in the logistic impravement plan, the need for training is 
actually linked with the logistic impravement plan. 

2. The general training and concrete learning objectives are also directly linked 
with the logistic research. The objectives can he quite easily derived from the 
logistic impravement plan. 

3. After the creation of the evaluation instrument, work methods are made. 
Although they are derived from the concrete learning objectives, the 
evaluation criteria and instrument influence the contents of the work methods 
as well. 

4. The work methods can he developed separately for different objectives. 
Nevertheless, it is wise to mix the methods when the program is constructed, 
in order to create an effective and attractive program. 

5. Also training material is created. Evaluation tools of the evaluation instrument 
can he helpful for this activity. 

6. The four main logistic indicators (i.e. lead time, delivery reliability, flexibility 
and logistic casts) can he used to measure the long term effect. 

2.3 General conclusions with respect to the used metbod 
The methad to develop logistic training courses can he used very well as a basis 
for the general framework. The steps are ordered logically, and there aren't any 
large gaps between two subsequent steps. Moreover, two steps overlap: the task 
analyses (step 7) are incorporated in the logistic impravement plan (step 6). 
Consequently, step 7 can he deleted from the original method. 

As a result, the logistic impravement plan beoomes a central step in the 
research. It not only links the logistic part with the first step of the design of 
training courses, it is also linked with the second and the third step: the 
tormulation of the general training and concrete learning objectives. 

3 Recommendations 
The methad to develop logistic training courses consists of two main parts. 
However, it also integrates these parts, especially with the help of the logistic 
impravement plan. 
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The general framework is based on the methad used by the research descnbed 
in this document. lf someone gets the task to develop logistic training courses, he 
or she should apply the recommendations given in Table 1 to the method. 

TABLE 1 Recommendations for the development of logistic training courses 

Recommendation 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Take info account the logistic 
objectives. 

Complete the management 
model carefully. 

Complete the logistic 
improvement plan carefully. 

Skip the task analyses. 

Link the need for training with 
the logistic impravement plan. 

Derive the general training 
objectives and the concrete 
learning objectives from the 
logistic impravement plan. 

Develop evaluation criteria and 
instrument carefully. 

Mix different work methods in 
the training program in order to 
make it effective and attractive. 

Use pictures as training material. 

10. Use the Jour main logistic 
indicators to measure the long 
term effect. 

Explanation 

Take into account the logistic objectives when performing the 
logistic diagnosis or constructing the management model or 
the logistic impravement plan. It results in an objective 
oriented approach. 

Complete the management model carefully, because it 
simplities the construction of the logistic impravement plan. 

Complete the logistic impravement plan carefully as well, 
since it is important for the entire research. It includes the 
task analyses, and the next steps can be derived easily: 
Step 9: Formulate general training objectives. 
Step 10: Formulate concrete learning objectives. 
Also the need for training courses uses the logistic 
impravement plan. 

If the logistic impravement plan is carried out carefully, it 
includes all the task analyses. As a result, the task analyses do 
not need to be determined in a separate step and can be 
deleted from the method. 

As a result, the step which delermines the necessity of training 
courses must be linked with the logistic impravement plan. 

The general training and concrete learning objectives are also 
directly linked with the logistic research. The objectives can be 
quite easily derived from the logistic impravement plan. 

Develop the evaluation criteria and instrument carefully, since 
they simplify the design of the work methods and the training 
mate rial. 

The work methods can be developed separately for different 
objectives. Nevertheless, it is wise to mix the methods when 
the program is constructed, in order to create an effective and 
attractive program. 

Use pictures to explain work methods or to transfer 
knowledge when this is possible. 

Use the four main logistic indicators (i.e. lead time, delivery 
reliability, flexibility and logistic costs) to measure the long 
term effect. 
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Preface 

Primary focus of a company is generally to maximize profits. Profits rise if costs 
are reduced. A substantial part of the financial costs is often represented by the 
logistic costs. 

Logistic research can be used to determine the actuallogistic performance. lt 
also defines objectives in order to improve the situation. Eventually, a plan cao be 
constructed which contains activities for logistic improvement. 

Many activities in a company deal with people. If some new activities take 
place, these people have to be instructed what to do. For this purpose, training 
courses are necessary. 

As a result, logistic training courses are necessary to improve the logistic 
performance of an organization. The research described in this document 
combines a logistic research and a manoer to develop training courses into one 
method. This metbod is implemented during a case study in Dar es Salaam, 
Tanzania. Nevertheless, it is a universa! metbod that can probably be applied all 
over the world. 

The developed training course stimulates employees to solve eertaio logistic 
problems. Hence, the logistic performance of the selected company improves. If 
the metbod to develop logistic training courses is applied in other (manufacturing) 
companies as well, the logistic performance of a group of companies cao improve. 

In 1984 the Tanzanian government decided to shift from an import 
substitution industrialization to an export oriented industrialization strategy.2 As a 
result, Tanzanian manufacturers have faced more competition from abroad since 
that time. In order to compete at the (world) market, it is important that 
inefficient processes are eliminated. This applies also to inadequate logistic 
processes. Hence, the improverneut of logistics and the execution of training 
courses in this field also contribute to the strengthening of Tanzanian companies 
at the market. 

This report is written in order to obtain a Master of Science degree at the 
Eindhoven University of Technology in The Netherlands. During my stay in Dar 
es Salaam I was supervised by the Tanzania Industrial Research and Development 
Organization (TIRDO). 

Many people contributed to the research. I have to thank a few of them 
because they were extremely important for the research. First of all, I want to 
thank Daniel Makundi, my assistant at TIRDO. Every time when I came to TIRDO, 
he made time and coffee for me. Also Gregory Njau, my main supervisor was a 
helpful person. Besides, we had always a lot of fun on Tuesday nights, during and 
after the weekly football games. We even played together against tbc old 
internationals of the Tanzanian team. Unfortunately, we lost. 

Two persons who are working in the case study companies were very 
supportive as well: Boniface M. Salila of the first company and Philippe Lheureux 
of the second company. Especially Philippe spent a lot of time with me, both for 
the research and as a friend, for example when we ate lobster at the Bahari Beach 
Hotel. 

During my stay in Tanzania I had a very nice time with the other Dutch 
students. When I arrived, some of the students ( especially Bartelt who also 

2 Engelen, Donné van: Pubtic policy making and the rise and fall of the Tanzanian manufacturing 
sector. Eindhoven, Eindhoven University of Technology, 1996, p. 29. 
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performed a research at TIRDO) helped me to get acquainted with the place. 
Further, we had pleasure during our spare time, when we went to the beach for a 
swim, foliowed a diving course, went to the rnavies or played the game bao with 
the baoboard I got from Hanneke. Also my holiday in Tanzania with Benny, 
Floris and Hilde was very pleasant. After the holiday, I moved tagether with Bas 
and Benny to a house of a Dutch expatriate called Paul. The nice time in 
Tanzania was important to perfarm this research with a lot of motivation. 

Since I came back from Africa one month ago, I have lived with my parents. 
Due to their support I was able to work hard on my thesis. Furthermore, they 
were able to give me some advice regarding the report. 

Last, but not least I want to thank my first supervisor Paul Lapperre. He spent 
quite a lot of time with me in order to make this research a good one. Here, I 
want to thank him and all other mentioned people for their support during the 
research. 

Gijs van Haastrecht 
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Chapter 1 Introduetion 1 

1 Introduetion 

This report describes a metbod to develop logistic training courses. The metbod is 
implemenled (for a large part) duringa casestudy in a joint-venture in Dar es 
Salaam, Tanzania. The research is supervised by the Eindhoven University of 
Technology and the Tanzania Industrial Research and Development Organization 
(TIRDO ). The metbod is not specific for developing countries. lt is a universal 
metbod which can be used all over the world. 

In chapter 2 the research problem is outlined. The situation in Tanzania and 
at TIRDO is shortly described. An introduetion to the main concepts of the 
research is also presented. Eventually, the goal of the research is described. 

In chapter 3, three research questions are formulated. These main research 
questions aim at reaching the research goal. In order to answer each main 
research question, a number of sub-questions are defined. The chapter also 
indicates in which chapters each research question is answered. 

Chapters 4 and 5 deal with the theoretica} framework with respect to logistics. 
First, chapter 4 describes a continuous process which aims at the improvement of 
logistics. Based on this process, a logistic framework is derived. Chapter 5 deals 
with logistic theory which appears to be important for the research. For example, 
for the two companies which are selected for a case study in this research, it is 
important to classify items into groups. The logistic theory describes how items 
can be classified. 

Chapter 6 descnbes the way training courses are developed. It deals with a 
metbod using fourteen steps. 

Chapter 7 deals with the methodology used in the research. The methods for 
the logistic research and the development of training courses are combined into 
one method. This metbod is partly implemented during the two case studies: in 
one company only a logistic research is performed, in the other company a 
training course is designed as well. The training course is not implemented during 
the research, but afterwards by the logistics manager of the company concemed.3 

Before the case studies are discussed, the way how the participating companies 
are selectedis described. For this purpose, a general study among enterprises in 
Dar es Salaam is conducted. Chapter 7 also gives the methodology of this 
investigation. The results are described in chapter 8. 

The two case studies are described in chapters 9 and 10. The chapters discuss 
the developed metbod step by step: each paragraph describes one or two steps. 

Eventually, the executive summary at the beginning of this document contains 
a summary, conclusions and recommendations with respect to the used method. 

This report contains a number of appendices as well. They contain part of the 
theory and results descnbed in this document. This is done in order to keep the 
main text compact. In particular, appendices A, B and C contain general theory. 
This theory can be extremely useful for the Tanzanian counterparts, i.e. TIRDO 

and the two case study companies. lt shows, among others, which choices can be 
made when carrying out a logistic research or developing training courses. 

In addition, a separate appendix contains the teacher's manual of the 
developed training course. It contains all the training material of the course. 

3 In order to prevent the research to beoome too comprehensive, the training course is not 
implemented during the research. 
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2 Problem Setting 

2.1 Introduetion 
In 1995, the Tanzania Industrial Research and Development Organization 
(TIRDO) requested the department of International Technological Development 
Sciences of the faculty of Technology Management of the Eindhoven University of 
Technology to collaborate in the 'set-up of courses for computer training for the 
industry, aimed at the control of stocks and parts'. This request was the beginning 
of the research reported on in this thesis. 

In this chapter the problem setting of the research is outlined. First, some 
general information about Tanzania and TIRDO is presented and their relation 
with industry is dealt with briefly. After that, the main concepts related to TIRDO's 
request are briefly discussed: inventory management (including automated 
systems) and training courses. In the last paragraphof this chapter the research 
goal is defined. 

2.2 Brief review of situation in Tanzania 
Once upon a time the ancestors of the first homo sapiens lived in an area named 
East Africa nowadays.4 After a long history in which man developed himself, a 
part of this area bas beoome Tanzania: a union of the mainland Tanganyika and 
the offshore state of Zanzibar. The new united republic was formed in 1964, after 
it had been colonized by Germany and Great Britain. 

In 1967 Tanzanian's first president, Jullus Nyerere, drew up the Arusha 
Declaration and established a demoeratic socialist government. As a result, many 
organizations became state-owned. State-owoed corporations replaced privately 
owned firms from 1967 onward, but generally they were not successful. 

Instead of the predicted economical progress and prosperity an economical 
depression took place during the next two decades. In 1986, an economie recovery 
program was presented, which was closely connected to demands of the 
International Monetary Fund (IMF). This was the beginning of a process with 
trade hberalizations and more possibilities for private initiatives. In 1992, it was 
decided that multi-party elections should take place. During the first multi-party 
electionsin 1995, the most important credo was the campaign against corruption. 

In 1985 the manufacturing value added (MVA) accounted for 8.4 percent of the 
gross dornestic product (GDP).5 In 1994 this figure was equal to 7.6 percent. This 
means that GDP growth rate during this period was greater than the MVA growth 
rate (although total MVA grew during the period). Consequently, 
deindustrialization took place during the period 1985-1994. This is caused by 
problems which still exist. For example, many private businesses lack access to 
credit and a severe shortage of management and entrepreneurlal skills. The 
manufacturing industry bas outdated production facilities and low productivity. 

4 

5 

Kussendrager, Nico: Tanzania. Amsterdarn/'s-Gravenhage/Brussel, Koninklijk Instituut voor de 
Tropen/NOVIB/Nationaal Centrum voor Ontwikkelingssamenwerking, 1991, p. 6-36; Duijsens, 
RJ .H.: Metal industry and technica/ education in Tanzania. Model for matching demand and supply 
of knowledge and skills. Eindhoven, Eindhoven University of Technology, 1996, p. 1-5; The new 
encyclopwdia Britannica. Chicago, Encyclopredia Britannica, 1986 (15th edition), Volume 17, p. 
846-856; Tanzania. Internet site of CIA: http://www.odci.gov/cia/publications/95fact/tz.html, 
October 28th, 1996, approximately 11 o'clock am. 

Engelen, Donné van: Public policy making and the rise and fall of the Tanzanian manufacturing 
sector. Eindhoven, Eindhoven University of Technology, 1996, p. 51, 73. 
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2.3 Tanzania lndnstrial Research and Development Organization 
The Tanzania In dustrial Research and Development Organization (TIRDO) 

required the research descnbed in this document. TIRDO became operational in 
1979.6 lt bas to execute two main functions, namely conducting industrial 

3 

research and offering consultancy services to industries. The core of the operation 
is to promate technology utilization in economie ventures. 

2.3.1 Research and Development 
TIRDO is mainly involved in carrying out industrial research for the purpose of 
developing products and processes suitable for the Tanzanian industrial 
environment. The emphasis is on the promotion of the use of indigenous raw 
materials, which cao be processed using equipment made largely by local 
workshops. Based on the technology developed, entrepreneurs are consequently 
invited to establish production plants, following a field trial of at least two years. 

2.3.2 Services to industry 
To support industrial activity, a number of services are offered: 
1. maintenance and repair of various instruments; 
2. execution of chemica! analysis; 
3. advise on the efficient use of energy; 
4. material testing; 
5. trouble shooting and advise, for example with regard to production; 
6. introduetion of cleaner production technologies (in cooperation with UNIDO); 

7. use of a mechanica! workshop, equipped with various machines; 
8. use of the industrial information centre, containing a library and an 

information centre; 
9. use of the furniture workshop, a well equipped wood workshop, which is 

capable to manufacture any kind of office and dornestic furniture. 
Impravement of the logistic situation cao be linked with activity five. Also, the 
development of training courses is a service to the industry. lt cao be added to 
almast all issues listed above. 

2.4 Ioventory management and logistic improverneut 
The control of stocks and parts deals with the inventory of raw materials, work-in
process and finished goods.7 From bere, this is called inventory management. In 
practice, a great part of the current assets on the balance sheet of an organization 
is formed by the earlier mentioned inventories. A rednetion of these inventories 
leads to lower assets relative to Iiabilities. Funds freed by a rednetion of 
inventories cao be used to deercase liabilities or to invest by acquiring other types 
of assets. Both revennes and operating expenses cao be altered if inventory levels 
are changed. Nevertheless, inventory investments must oot be decreased to zero 
for several reasons: 

loventorles cope with uncertainty. 
Ioventory management systems take into account seasonal effects. 
Efforts to deercase inventories of little worth may be uneconomical. 

As a result, rnanaging inventory means a conflict between several management 
systems. The advantages and disadvantages of inventory management must be 

6 

7 

Facts about 11RDO 1994. Leaflet from the Tanzania Industrial Research and Development 
Organization. 

Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 1-30. 



4 Training Courses for Logistic Improverneut 

balanced, in order to maximize the organizational objectives. Accordingly, 
inventory management systems must not be seen separately from the production 
process. Inventory management, production planning and corpora te strategy8 are 
all closely linked. 

The importance and magnitude of inventory investments vary from one 
industry to another, as well as the type and location of the firm within a 
distribution system of an industry. For example, iron and steel mills have 
relatively large inventories of raw materials, whilst rubber tire manufacturers have 
large inventories on finished goods. Likewise, consumer goods industries can have 
large inventory investments in the distribution system, while capital goods 
industries have none. 

Also, different production processes demand different systems for production 
planning, scheduling and inventory management. Furthermore, in most companies 
a small per cent of the products accounts for a large per cent of the total annual 
usage or costs. 

In general, the main logistic objective is descnbed as follows:9 

lmprove the customer service level while decreasing integral costs. 

The customer service level can be defined as the measure of fulfilling customers' 
demand. The customer service level can be improved by: 

reducing the lead time; 
improving the delivery reliability; 
increasing flexibility. 

With integral costs is meant the integrallogistic costs. For production enterprises 
inventory costs are the most important. Other costs are transport, handling, costs 
of ordering and costs of material management. 

There are five groups of logistic characteristics that are important to analyse a 
production system: 
1. General characteristics oomprise for example figures about total sales, costs, 

benefits, personnet and the organization of a production enterprise. 
2. Product characteristics contain factors that are typical for the products and 

components made by the enterprise. 
3. Production and process characteristics contain information about the way 

production is realized, the physical goods flow, capacities and fleXIbility, lead 
times and batch sizes, quality, break downs etc. 

4. Planning and management characteristics indicate which information is 
necessary to plan, order and manage goods flows. The characteristics also deal 
with the planning organization and (automated) information systems 
supporting decision making. 

5. Purchase characteristics. The quality of a product and the management of the 
production process depend for a great part on the quality of purchased goods, 
materials and tools. Furthermore, the fleXIbility of the purebase market 
influences the flexibility of the enterprise. 

The importance of each group of characteristics depends on the situation. For 
example, the kind of industry or the kind of problem to be solved influence the 
magnitude. 

8 

9 

Corporate strategy gives an answer to questions Iike what set of businesses or markets must be 
served, and how resources have to be deployed among the businesses. 

Brevé, BJ.A.M.: Logistiek verbeteren: handleiding voor produktiebedrijven. Deventer, KI uwer 
Bedrijfswetenschappen, 1993 (3rd edition), p. 19-20, 61-63. 
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Summarizing, inventory management deals with cantrolling stocks and parts of 
raw materials, work-in-process and finished goods, and is linked with production 
planning and corporate strategy. It must take care of balancing the advantages of 
reducing inventories (reducing costs) and the disadvantages (like worse customer 
service and higher operating costs). Furthermore, there is no specific salution for 
all organizations. Each organization with its specific production layout demands 
its own inventory management system. In order to analyse a production system 
from a logistic point of view, a number of logistic characteristics must be 
determined. They are general, product, production and process, planning and 
management and finally, purebase characteristics. 

2.4.1 Automated inventory management systems 
People deciding about inventory management and production planning may do 
this with the help of computerized systems.10 The choice to use computers, must 
be done carefully. Befare deciding to use computers, an appropriate feasibility 
study must be carried out, which contains: 
1. An analysis of the current manual system with identification of needed 

changes. 
2. An estimation of the costs and benefits of using one or more computerized 

systems. 
3. An estimation of calender time needed for development and implementation 

of any new system. 
4. An organizational impact analysis. 
If computerization is decided upon, a choice must be made between developing a 
software package in-house and purchasing it from a supplier. Attention must also 
be paid to appropriate training of all people dealing with the system. In general, 
these people are senior management, direct users and system analysts. 

Production management in an organization has to start to develop a set of 
concepts and terms betonging to the organization.11 This set of concepts and 
terms must be reflected in the information system. 

2.5 Training courses 
Training courses differ from education. While education deals with training of 
students in schools, training courses deal with training of people working in an 
organization. 

Training courses must enable employees to obtain the necessary qualifications 
in order to do their job propertyP The quality of the training course impraves if 
the course is held as close as possible to the working place. There are two 
arguments for this: 
1. Organizational: a training course near the working place minimizes transfer 

costs. 
2. Educational: a training course near the working place is the most practical 

oriented and gives the best possibilities to practicaland realistic training of 

10 Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand production 

planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 679-683. 

11 Bertrand, J.W.M., J.C. Wortmann & J. Wijngaard: Produktiebeheersing en material management. 
Leiden/Antwerpen, Stenfert Kroese Uitgevers, 1993 (3rd edition), p. 26-27. 

12 Kessels, J.W.M. & C.A. Smit: Opleidingskunde. Een bedrijfsgerichte benadering van leerprocessen. 
Deventer, Kluwer Bedrijfswetenschappen, 1989, p. 19-24. 
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skills. Such a training course doesn't emphasize the theoretica} part of the 
course. 

A professional training system is characterized by: 
a well-considered determination of required qualifications; 
a well-considered choice between internat and external training; 
training activities which take place under supervision of educated trainers; 
training activities which consist of a systematic, purposefut and planned 
learning processes, which deliver a maximum result in a minimum of time and 
costs; 
systematic measurement of the effects, regarding the qualitative output of the 
training. 

The development of training courses is a planned process oriented at its 
objectives. According to Kessels & Smit, it can be divided into tourteen stepsP 
Figure 2.1 shows these steps in a diagram. 

-----~-

I 
13 Perfarm task analyses 

I 

14. Formulate concrete learning I object1ves I 

I 5. Determine evaluation 
cntena I 

16. Develop an evaluatwn 
1nstrument I 

I 7. Design work methods J 
I 8. Make training material 

I 

19. Create cond1t10ns fora 
successful tramîng course I 

110 Select Hll. Select 

I teachers ---- partiC!pants 

112 Execute the tra1mng 

I course 

I 
IB Evaluate the train1ng I_ 
I course 1-

I 14 Measure effect at the L 
I long term I 

Souree Kessels & Sm it. 1989, p 32 

FIGURE 2.1 The development of a training course 

13 Kessels, J.W.M. & C.A. Smit: Opleidingskunde. Een bedrijfsgerichte benadering van leerprocessen. 
Deventer, Kluwer Bedrijfswetenschappen, 1989, p. 31-32. 
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The report of the Dutch Society for Informaties provides a similar metbod to 
develop a training course.14 Below, a summary of the general aspects follows. 
Although the metbod emphasises the role of training in the field of information 
technology, it can be seen as an actdition to Figure 2.1. 

7 

A training course for users has to be efficient. With the help of the course, 
predefined learning objectives have to be realized. Afterwards, an evaluation must 
take place to check if these objectives have been realized. 

The training of users must be in line with the development of information 
systems and the level of automation of the organizations where the users are 
working. 

Training courses must be set up and linked with the information and 
automation policy of the organizations concerned. Hence, the training of the users 
has to be systematically approached. The subjects which are dealt with in the 
plans are: 

Objectives: the desired level of knowledge, skilis and attitudes for each group 
of users. Examples of user groups are managers, users of administrative 
information systems and programmers. The desired level is based on the needs 
of both the organization and the users. 
Starting situation: the level of knowledge, skills, experience and attitudes of the 
users to be trained. This situation can be compared with the objectives. lt 
results in activities which are necessary for the training course. 
Contents of the training course: all the things the user must know and be able 
to do after having completed the course. Important aspects are: 

knowledge: specific knowledge with regard to the logistic applications and, if 
necessary, general knowledge of software-engineering; 
skills: because there isn't a standard solution for all problems, the user 
must have a capacity to solve problems himself. 
attitude: attention is given to a possible present resistance against the use of 
computers. 

Training method: this includes factors like the program of the training course, 
the way how theory and practice are related to each other, the way of 
transferring knowledge and skills, a training course for the teachers, the 
number of trainees per teacher and the environment in which the course takes 
place. 
Evaluation and inlegration of the training results in practice: it is important to 
check if the original objectives are realized in practice. Besides, an 
environment must be provided to take care of adequate use of the results. 
Planning and execution: a plan which contains the time-schedule of the course, 
the instruments which are necessary, other factors necessary for realizing the 
training course and an estimation of the costs. 

2.6 Research goal 
Normally, the research goal can be derived from the problem definition. However, 
to prevent the definition of the objective to become too comprehensive, it is 
demarcated. There are two reasoos for this: 
1. 1t is impossible to set up courses for the entire Tanzanian industry. This results 

from the fact that each organization demands its own specific inventory 
management system. As a result, training courses can be designed for only a 
few organizations. 

14 Eindrapport gebruikersopleidingen. Informaticagebruikers opleiden: hoe en waartoe? Final report of 
the Dutch Society for Informaties, section education, study group user education. Amsterdam, 
Nederlands Genootschap voor Informatica, 1982. 
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2. To execute all the steps of a training course as shown in Figure 2.1 takes too 
much time. 

As a consequence, the research goal is defined as follows: 

The design of training courses with respect to ( automated) inventory 
managementfora number of selected Tanzanian industrial enterprises. 

There are substantial differences between the original request of TIRDO and the 
research goal. While the first deals with a set-up, the latter deals with a design. 
This refers to the second reason mentioned above. The design takes care of the 
first eight phases of the development of a training course as shown in Figure 2.1, 
and only advises about the phases numbered nine or higher. 

Furthermore, the situation of only a few Tanzanian industrial enterprises is 
investigated. The design of training courses for the benefit of a few enterprises 
takes a substantial period of time. Because it is unknown if logistic systems must 
he assisted by automation, the word automation is placed between brackets. 

Unit of research is the Tanzanian industrial enterprise. Each enterprise bas 
several characteristics, which are dealt with in the research. These characteristics 
are the units of analysis. Important for this research are the logistic 
characteristics, such as the genera}, product, production and process, planning and 
management and purebase characteristics. 
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3 Research Questions 

3.1 Main research questions 
From the research goal defined in the previous chapter, the main research 
questions are derived. A question is derived for each main concept of the research 
goal. Three main questions are defined with respect to the selection of 
enterprises, inventory management systems (also called inventory management 
decision systems) and training courses. The use of automated systems is covered 
by the research question dealing with inventory management systems. Questions 
about automation are treated in paragraph 3.2, which contains the sub-questions 
of the research. 

Paragraph 3.3 deals with the structure of the report in relation to the research 
questions. lt points out which part of the report gives an answer to which research 
question. 

Research question 1: Selection of Tanzanian industrial enterprises 
Which enterprises should be selected to describe and analyse inventory management 
systems in view of designing training courses in this field? 

Research question 2: lnventory management system 
How does the inventory management system in the selected enterprises look like and 
how does it function? 

Research question 3: Training courses 
How should a training course in the field of inventory management be designed and 
can a general framework be designed for such training courses? 

The research goal doesn't say anything about the design of a general framework 
for logistic training courses. Although this is not a major goal of the research, it is 
nice when a general framework can he designed. Hence, research question 3 also 
deals with this subject. 

There is no specific research question dealing with Tanzanian conditions. 
However, if during the research certain Tanzanian circumstances seem to have 
influence on the research, these circumstances will certainly he taken into account. 

3.2 Sub-questions 
For each of the above mentioned questions, a number of sub-questions are 
formulated and put in logical order. All sub-questions contribute to answering the 
main research questions. 

Ad research question 1: Selection of Tanzanian industrial enterprises 
a. What are the general characteristics of an enterprise? 
b. How, in which terms, can these characteristics be described? 
c. Which of the general characteristics are specifically relevant with respect to 

inventory management? 
d. Is it possible to col/eet these characteristics for a number of enterprises and if so, 

what are these characteristics? 
e. Which characteristics determine the choice of enterprises? 

Ad research question 2: Ioventory management system 
There are five main sub-questions of the inventory management system concept. 
They deal with both logistic characteristics (product, production and process, 
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purchase, and planning and management characteristics) and the tasks of users of 
the inventory management system. The latter is added since it is important to 
know the desired level of knowledge, skilis and attitudes. 

Research question 2.1: Produels 
Whieh produels are produeed, and what are the eharaeteristics of these produets? 
a. Whieh produets are made? 
b. How canthese products be grouped? 
c. What are the characteristics of the product groups? 
d. How, in which terms, can these characteristics be described? 
e. Which of the product characteristics are specifically relevant with respect to 

inventory management? 

Research question 2.2: Production process 
What are the characteristics of the production process? 
a. How do (groups of) products flow through production? 
b. Which processes are used? 
c. What are the characteristics of these processes? 
d. How, in which terms, can these characteristics be described? 
e. Which inventories exist? 
f What are the functions of the inventories in the production process? 
g. Which processes can be identified as bottlenecks? 
h. Is it possible to produce flexibly? 
z. Which developments take place with respect to capacities and flexibility? 
J· Which of the production process characteristics are specifically relevant with 

respect to inventory management? 

Research question 2.3: Purebase 
Which produels are purchased, and what are the characteristics of the purchase 
market? 
a. Which produels are purchased? 
b. What are the characteristics of the purchase market? 
c. How, in which terms, can these characteristics be described? 
d. Which of the purchase characteristics are specifieally relevant with respect to 

inventory management? 

Research question 2.4: Ioventory management decision system 
Which inventory management decision system applies to the production process? 
a. What are the charaeteristics of the currently used deeision system? 
b. Which decision systems for production planning, scheduling, and inventory 

management are possib/e to these kinds of production processes? 
c. What are the eharacteristics of these deeision systems? 
d. Which (mix of) system ( s) is the most suitab/e? 
e. How do these systems affect the efficiency of the production process and 

productivity? 
f What are the advantages and disadvantages (including costs and benefits) if the 

system is automated? 
g. Is it better to automate the system? 
h. Do the enterprises agree with change and improvement of their logistic systems? 
z. IJ so, do the enterprises have additional demands with respect to the most suitable 

decision system? 

Research question 2.5: User tasks 
Which persons wil/ have to work with the system, and what wil/betheir tasks? 
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Ad research question 3: Training courses 

Research question 3.1: Design of specific training courses 
How should a training course in the field of inventory management be designed? 
a. Wil/ a training course be necessary? 
b. IJ so, what are the general training objectives? 
c. What wil/ be the tasks of the participants?15 

d. What wil/ be the concrete learning objectives? 
e. What wil/ be the criteria necessary to evaluate the training course afterwards? 
f Which instrument should be used to evaluate the training course? 
g. What are the best possible work methods? 
h. What should be the contentsof the training courses? 
z. Which advise should be given regarding: 

1. conditions to be created fora successful training course; 
2. the selection of teachers; 
3. the selection of participants; 
4. the execution of the training courses; 
5. evaluation of the training courses; 
6. measuring the effects of the training courses at the long term. 

Research question 3.2: Design of a general framework 
Can a general framework be designed for training courses in the field of inventory 
management and if so, how can this framework be adapted to suit specific 
enterprises? 

11 

a. Do the designed training courses have common characteristics and if so, how can 
they be described? 

b. Can a general framework be designed for training courses in the field of inventory 
management? 

c. lf so, how can this framework be described? 
d. How can this framework be adapted tosuit specific enterprises? 

3.3 Structure of the report in relation to the research questions 
The ultimate goal of the research is the improverneut of the logistic performance. 
This requires a logistic research at some selected companies. During the research, 
logistic problems may emerge which have to be solved. After the logistic research, 
training courses are developed in order to solve the problems. 

The next three chapters continue with the theoretica! framework of the 
research. Chapter 4 presents the outline of the logistic research necessary to 
answer research questions one and two. lt discusses the methodology of the 
logistic part of the research. Chapter 5 deals with the logistic theory necessary to 
solve the main problems which are met during the research in the selected 
enterprises. Chapter 6 gives the outline of the development of a training course in 
order to answer research question three. 

Chapter 7 deals with the methodology used during the research. To answer 
research question one, a general study among twenty companies is carried out. 
This study is described in chapter 8. Afterwards, the results of a more detailed 
investigation in two selected companies are dealt with (see chapter 9 and 10). 

Table 3.1 summarizes which research questions are answered by which parts of 
the research. Most research questions are partly answered by the theory and 
partly by the general study or case studies. 

15 This question is strongly connected with research question 2.5. 
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TABIE3.1 Research questions and relevant chapters 

Logistic Design of General study Conclusions 
Research impravement training among Case studies (executive 
question & theory courses enterprises (chapter 9, 10) summary) 

( chapter 4, 5) (chapter 6) (chapter 8) 

1 v v 

2.1 v v 

2.2 v v 

2.3 v v 

2.4 v v 

2.5 (v)' v 
3.1 v v 
3.2 v v 

a. Research question 2.5 dealing with the user tasks is only cursory discussed in chapter 4. 
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4 Logistic Improverneut 

4.1 Introduetion 
The determination of the right inventory management system and the 
development of training courses for users of that system are necessary to improve 
the logistic performance of an enterprise. This chapter mainly deals with 
improvement of the logistic performance, and the way how to do this.16 The 
metbod consists of five steps: 
1. Formulate logistic objectives. 
2. Perform a logistic diagnosis. 
3. Draw up a management model. 
4. Structure improvement activities in the logistic improvement plan. 
5. Execute the developed plan. 
The first four steps are elaborated further in the next paragraphs. After the 
logistic improvement plan is developed, it must be executed in order to improve 
the logistic performance. For this purpose, it is necessary to: 

imptement the logistic improvement suggestions of the logistic improvement 
plan; 
evaluate the performance by measuring this and by executing a logistic 
diagnosis periodically; 
undertake steps to improve the plan by using the collected logistic 
characteristics for the deptoyment of a new management model and to 
crystallize the new management ideas into the model. 
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Source: Brevé, 1993, p. 171. 

FIGURE 4.1 Improvement of logistics is a continuous and iterative process 

16 Main souree of the theory in this chapter is: Brevé, BJ.A.M.: Logistiek verbeteren. Handleiding voor 
produktiebedrijven. Deventer, Kluwer Bedrijfswetenschappen, 1993 (3rd edition). 



14 Training Courses for Logistic Improvement 

The last step illustrates that logistic impravement is a stepwise, iterative and 
continuons process that lasts forever. lt is shown by Figure 4.1. In practice a cycle 
in the spirallasts two or three years. In Figure 4.1, measuring data is related to 
the logistic diagnosis, the concepts to logistic principles and structuring to the 
logistic improvement plan. 

4.2 I..ogistic objectives 
Logistic improvement starts with measuring the actuallogistic performance. This 
means that the present performance of lead times, delivery reliability, fleXIbility 
and logistic costs must be determined. The collected data must be qualified. 
Market information is necessary to do this, because the market demands a certain 
logistic performance of each organization. Based on this information, management 
formulates its logistic objectives for the next period. These objectives result from a 
process that compares the desired performance with the actual one, and from 
what is realistic for the next period. 

In general, the main logistic objective is described as follows: 17 

lmprove the customer sen>ice level while decreasing integral costs. 

As mentioned in paragraph 2.4, the customer service can be improved if three 
other objectives are realized. Hence, four main logistic objectives exist: 
1. Reduce lead times. 
2. Improve the delivery reliability. 
3. Increase fleXIbility. 
4. Decrease integral costs (also called logistic costs). 
The objectives are mutually dependent. For example, increase of fleXIbility (by 
smaller batch sizes) leads to an increase of totallearl time. 

The four objectives are described in more detail in appendix A.l. 

4.3 I..ogistic diagnosis 
Objective of the logistic diagnosis is to get insight in the logistic charaderistics of 
a production organization.18 These charaderistics must be collected step by step. 
The diagnosis indicates the logistic bottlenecks and explains why certain logistic 
objectives have not been realized yet. The gathered information must be analysed 
and the results must be presented in such a way that decision making beoomes 
easier. Five groups of diagnostic data are distinguished: 
1. General characteristics indicate the kind of enterprise. They contain, for 

example, aggregated figures about total sales, costs, benefits, personnet and the 
organization. The general characteristics indicate the framework in which the 
information of the other four groups of charaderistics and the market 
characteristics can be collected. They can be found in appendix F.Z. 

2. Product characteristics contain factors that are typical for the products and 
components made by the enterprise. They specify the output of the 
organization. Product characteristics are shown in appendix F.3. 

3. Production and process characteristics contain information about the way 
production is realized, the physical goods flow, inventories, capacities and 

17 Brevé, BJ.A.M.: Logistiek verbeteren: handleiding voor produktiebedrijven. Deventer, Kluwer 
Bedrijfswetenschappen, 1993 (3rd edition), p. 19-20, 61-63. 

18 Brevé, BJ.A.M.: Logistiek verbeteren: handleiding voor produktiebedrijven. Deventer, Kluwer 
Bedrijfswetenschappen, 1993 (3rd edition), p. 61-88. 
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flextbility, lead times and batch sizes, quality, break downs etc. They are shown 
in appendix F.4. 

4. Purchose characteristics. The quality of a product and the management of the 
production process depend for a great part on the quality of purchased goods, 
materials and tools. Furthermore, the flextbility of the purebase market 
influences the flextbility of the enterprise. Appendix F.5 shows the purebase 
characteristics. 

5. Planning and management characteristics indicate which information is 
necessary to plan, order and manage goods flows. They also contain 
information about the planning organization and (automated) information 
systems supporting decision making.Appendix F.6 shows the planning and 
management characteristics. 

The importance of each group of characteristics depends on the situation. For 
example, the kind of industry or kind of problem to be solved influence the 
magnitude. For this reason, not every characteristic need to be determined. 
Actually, the characteristics farm a checklist that supports the diagnostic research. 

4.4 Management model 
The logistic objectives can be aimed in several ways. The selected way is laid 
down in the management model. This model indicates how production must be 
managed. It is based on two issues: 
1. The colleeled logistic characteristics, from which realistic improvements of the 

logistic function have been derived. 
2. The general inventory management systems (i.e. MRP 11, JIT, TOd~ and the 

Customer Order Decoupling Point (CODP). 

Bath the inventory management systems and the CODP are discussed in appendix 
A.2.1 and A.2.2 respectively. 

4.4.1 The development of the management model 
The management model indicates how the goods flow bas to be managed. The 
development of the model consists of four phases: 
1. determine the production layout; 
2. delermine the place of the CODP; 

3. determine the kind of production management; 
4. elaborate specific management. 
The production layout is defined as the logical set of production groups and 
inventory points in which is indicated how production takes place and how goods 
flow through production. A production group is a set of one or more production 
capacities or operations of the same kind. Production groups can be coupled or 
decoupled, depending on an eventually present inventory point between tb em. 

The production layout is the basic assumption of the consideration process 
between delivery time to the customer and the lead times of production. This 
process results in the determination of the place of the CODP. 

There are two kinds of production management: 
1. Internal management: control of a production group takes place from another, 

preceding or succeeding production group. If intemal management is used, JIT 

principles can be applied well. 

19 MRP n, JIT and Toe stand for Manufacturing Resources Planning, JustIn Time and Theory Of 
Constraints. Also ReOrder Point (ROP) systems exist, which are related to Material Requirements 
Planning (MRP I) systems. The latter kind of systems are nevertheless less integrated with the 
process which takes place in the enterprise. 



16 Training Courses for Logistic Improvement 

2. Extemal management: control of a production group takes place indirectly, 
because the production group is controlled from a management system. This 
ean be a production office or a planning department. If external management 
is used, production groups are often separated by an inventory point. External 
management can be supported by automation. lf so, planning and management 
of goods flows usually takes place in an integral way, and MRP and TOC 
teehniques are applied. 

Ioventory points can be controlled in two ways: statistically and deterministically. 
Statistica! control is used when inventories are controlled independent from 
others. lf deterministic control is used, planning and control of the goods flow 
takes place in an integral way. Dependent demand is directly or indirectly 
determined from independent demand with the help of Bills Of Matcrials (BOMs). 
For this purpose, a data processing system is necessary. Both MRP and TOC 
systems make use of deterministic demand. 

During the development of the management model, all the decisions taken 
earlier are carried out. The way how each production group is managed must be 
determined. Important are factors like specific product characteristics, process 
characteristics, set up times, batch sizes, operation times and their varieties, 
quality and scrap, capacities of production groups, shift schemes, way of material 
release, packing units, safety norms et cetera. 

4.5 Logistic improvement plan 
After the management model is developed, it can be eompared with the actual 
logistic eharacteristics. From the comparison, impravement activities can be 
derived. They eonstitute the heart of the logistic improvement plan. This plan 
indicates which activities at which moment by which person must be carried out. 
The expected results are given as well. For this purpose, the logistic impravement 
activities have to be struetured. 

The improvement activities are conneeled to each other. This is elaborated in 
appendix A.3.1. Furthermore, attention must be given to a number of basic 
conditions which must be satisfied: reliable data, presence of feedback, a realistic 
master production schedule, a clear organization and communication structure, 
management involvement and educated or trained employees. These aspects are 
discussed in appendix A.3.3. 

4.6 Summary and conclusions 
Impravement of the logistic performance in Tanzanian enterprises is the ultimate 
goal of this research. The impravement of the logistic performance consists of five 
steps. These steps are shown in Table 4.1. For each step a number of activities are 
defined in order to realize the objectives of that step. 

Logistic impravement is a stepwise, iterative and continuous process. After 
each cycle of five steps, a new cycle begins. In practice, a cycle lasts two or three 
years. The main logistic objectives are: 
1. Reduce lead times. 
2. Increasing the delivery reliability. 
3. Increasing flextbility. 
4. Decrease inventories (and hence, logistic costs). 
These objectives interact with each other. A higher delivery reliability may result 
in reduced lead times. However, increased flextbility is often associated with 
higher inventory costs. 

There are five different kinds of logistic characteristics which must be 
determined. These characteristics are general, product, production and process, 
purebase and planning and management characteristics. These characteristics can 
be used to answer the research questions numbered la, lb, 2.1d, 2.2d and 2.3c. 
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The importance of the characteristics depends on the situation. For example, the 
kind of industry and the kind of problem to be solved influence which 
characteristics are relevant and which are not. Furthermore, market characteristics 
must be measured in order to define logistic objectives. 

The logistic characteristics are important to develop the management model. 
General inventory management systems can also be used for this purpose. These 
are logistic systems using an integral approach. This means that the entire process, 
from supply to delivery to the customers is looked at. Some general accepted 
systems are MRP 11, JIT and TOe. These systems strive for some common objectives 
which can be compared with the main logistic objectives. Nevertheless, these 
systems have different approaches and must be used in different circumstances. 
The management model bas to integrate the aspects of the different general 
management systems, which suit the problem concemed. 

TABLE 4.1 Steps for logistic impravement 

Step Activity 

1. F ormulate logistic 
objectives. 

2. Perfonn a logistic 
diagnosis. 

3. Develop a 
management 
model. 

4. Structure 
impravement 
activities. 

5. Execute the 
logistic imprave
ment plan. 

a. Measure the actual logistic performance of: 
- lead times; 
- the delivery reliability; 
- flexibility; 
- logistic costs. 

b. Measure market information (because the market demands a certain logistic performance). 
c. Formulate objectives for the next period, based on: 

- a comparison between the actual performance and the desired one; 
- the market information; 
- what is realistic. 

a. Delermine the relevant characteristics for the enterprise concerned. There are five kinds of logistic 
characteristics: 
- general characteristics; 
- product characteristics; 
- production and process characteristics; 
- planning and management characteristics; 
- purchase characteristics. 

b. Collect the relevant logistic characteristics. 
c. Analyse data and present it in such a way that decision making will beoome easier. 

a. Delermine the production Iayout (that is, develop an improved production layout). 
b. Delermine the place of the CODP in the developed production layout. 
c. Delermine the kind of production management (internal or external, statistica) or deterministic). 
d. Elaborate specific management, that is, delermine for each production group the way it is 

managed. The planning and management characteristics are: 
- master planning; 
- material requirements planning; 
- purchase; 
- goods receipt; 
- inventory management and material releases; 
- execution of production. 

a. Compare the logistic management model with the logistic characteristics. This results in a number 
of items of attention which have to be adjusted in the present logistic situation. 

b. Structure these items of attention. 
c. Deploy the logistic improverneut plan with the help of the items of attention. This plan has to 

indicate which activities at which moment by which person must be carried out and which results 
are expected. 

a. Execute or implement the logistic improverneut suggestions of the logistic impravement plan. 
b. Evaluate the results by measuring them and perform a logistic diagnosis periodically. 



18 Training Courses for Logistic Improvement 

After the management model is developed, it must be compared with the 
actuallogistic characteristics. From this comparison improvement activities can be 
derived. They will constitute the heart of the logistic improvement plan. This plan 
indicates which activity at which moment by which person must be carried out. 
The expected results are given as well. The final step oomprises the execution of 
the plan and the evaluation of the results. 

The entire process of logistic improvement requires that some basic conditions 
are satisfied. lf this is not the case, logistic improvement activities will be hard to 
realize. The basic conditions concern reliable data, presence of feedback, a 
realistic master production schedule, a clear organization and communication 
structure, management involvement and educated or trained employees. 

Figure 4.2 shows the steps to be taken in a diagram. These steps answer 
research question 2.1 to 2.4. In order to tune the logistic research with the 
development of a training course, a step to analyse the user tasks is added. This 
step is related to research question 2.5. 

1. Determine actuallogtst1cs 
performance 

FIGURE 4.2 Steps of the logistic research 

2 Collect market information 
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5 Logistic Theory 

5.1 Introduetion 
This chapter discusses some main logistic principles. They are discussed, because 
they appear to be important for the research: the theory descnbed in this chapter 
is used during the general study among enterprises and the two case studies. 

5.2 DitTerent logistic situations for ditTerent production organizations 
The importance and magnitude of inventory investment vary from one industry to 
another, as well as the type and location of the firm within a distnbution system 
of an industry.20 For example, iron and steel mills have relatively large 
inventories of raw materials, whilst rubber tire manufacturers have large 
inventories of finished goods. Likewise, consumer goods industries can have large 
inventory investments in the distnbution system, while capita} goods industries 
have small ones. 

Also, different production processes require different systems for production 
planning, scheduling and inventory management. This can beseen in Table 5.1. 

5.3 Inventory turnover 
Ioventory turnover is an easy to use yardstick to oompare figures about 
inventories among companies and industries.21 It explains roughly, on average, 
how many times a year the total amount of inventory is replaced. In general, the 
lower this figure is, the more stocks there are. lt is, however, not possible to judge 
an enterprise on this figure, since a high inventory turnover can be caused by out 
of stock situations. The kind of products made, the probability distnbution of 

TABlE 5.1 Primary focus of Ioventory Management Systems dealing with 
different kind of production processes 

Kind of production process Primary focus Inventory Management System 

Job shop Flexibility to cope with a myriad of different orders 

Batch-wise production, !ow-volume Control of lead times by cantrolling worldoad 

Batch-wise production, high-volume Effective coordination of material and Iabour needs: by 
streamlining the goods flow 

Flow production High utilization of capacity at reasonable costs 

Saurces: Griendt, PJ.M. van de, J.HJ.M. Romme & M.E.A Strekwold: Checklisten logistiek en 
produktiemanagement. Deventer, Kluwer Bedrijfswetenschappen, 1991-, p. l.l.A9-18; Silver, Edward A 
& Rein Peterson: Decision systems for inventory management and production planning. New York, John 
Wiley & Sons, 1985 (2nd edition), p. 29-32. 

20 Silver, Edward A & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 25-30. 

21 Inventory turnover is defined as follows: 

annual sa/es 
lnventory turnover = -----:---:-

average inventory 

Source: Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand 
production planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 3-30. See also Brevé, 
BJ.AM.: Logistiek verbeteren. Handleiding voor produktiebedrijven. Deventer, Kluwer 
Bedrijfswetenschappen, 1993 (3rd edition), p. 24. 
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demand for certain products, seasonal demand patterns, the reliability of supplies 
and the kind of production process are all factors which influence the total 
amount of inventory. If the inventory turnover is used to oompare enterprises, it is 
especially used to oompare companies in the same industries. 

5.4 Important aspects in the field of inventory decisions 
Despite the logistic differences between industrial enterprises, there are some 
common logistic activities as well. Production planning and inventory management 
is often a problem of rnanaging large number of units of a diverse nature. On an 
individual item basis, answers must be provided to three basic questions: 
1. How often must the inventory status be determined? 
2. Must the item be ordered? 
3. How many items have to be requested on any particular order? 
A number of factors are important in order to plan production or make decisions 
in the field of inventory controL They can be found in appendix B.l. 

5.5 Forecasting demand 
For effective decision making in production planning and inventory management 
one needs predictions (or forecasts) of the demand in future periods.22 In 
particular, if it takes longer to procure or make parts and to manufacture the 
associated product than the customers are willing to wait for delivery, then 
forecasts of demand are essential. A forecasting system must satisfy a number of 
requirements. They are shown in appendix B.2. 

5.6 Economie Order Quantity (EOQ) 

One important measure used by inventory management is the economie order 
quantity (E00).23 The EOQ is a replenishment quantity, which minimizes the total 
of ordering and inventory costs. The most simple form of the EOQ is called the 
basic EOQ. lt can be used under eight assumptions which are stated in appendix 
B.3. Although the basic EOQ can only be used in a simplified situation, it is a 
major component of decision systems used in practice. EOQs can also be used if 
some of the assumptions made in the appendix are not valid. 

5.7 Control systems for items under probabilistic demand 
Decision systems for individual items under probabilistic demand have to take 
into account different categones of inventory (see appendix B.4.1). They also 
calculate a reorder point. There are different control systems, or reorder point 
(ROP) systems, which give an answer to the three basic questions stated in 
paragraph 5.4:24 

1. Lot for Lot (lAL) planning. 
2. The order-point, order-quantity (s,Q) system. 
3. The order-point, order-up-to-level (s,S) system. 

22 Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 88-93. 

23 Silver, Edward A. & Rein Peterson: Decision systems for inventory management and production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 173-209. 

24 
ROP systems are related to MRP I systems (see appendix A.2.1). Appendix B.4.2 gives a description 
of the five mentioned ROP systems. See also: Informatiesystemen voor productie- en 
voorraadbeheersing. Reader. Eindhoven, Eindhoven University of Technology, 1994, Chapter A3; 
Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 326-357. 
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4. The periodic-review, order-up-to-level (R,S) system. 
5. The (R,s,S) system. 
Control system 2 uses Fixed Order Quantities (FOQs), system 4 and 5 use Period 
Order Quantities (POQs). If fixed order quantities (FOQs) are used, the order 
quantities of certain items must be in line with the order quantities of their parent 
items.25 This in order to prevent a certain amount of excess stock of a child item. 
For this reason, a planner must have the flextbility to make adjustments when 
necessary. 

5.8 Classification of items 
A classification cao bemadebetween class A, Band C items.26 Oass A items 
are often the first five or ten percent items, which take care of most of the yield. 
They may value fifty percent or even more of total yield. Oass B items are the 
next number of items, which demand a moderate, but still significant amount of 
attention. Finally, class C items are the relatively numerous items that make only 
a minor part of total inventory investments. Obviously, class A items demand a lot 
of attention, while a large number of class C items can be kept on hand, because 
of their low value. 

The classification of three kinds of items can be altered to more categodes (in 
practice, three is the minimum). The boundaries between the different classes can 
be set by management. Furthermore, if a class C item is very important for the 
production process, it can be transferred to class A items. 

The specific unit of stock to be controlled is called a stock keeping unit (SKU), 
where an SKU is defined as an item of stock that is completely specified as to 
function, style, size, colour, and usually, location. 

To properly take into account the dependent nature of demand, bills of 
materials (BOMs) are used. They register the relation between a particular 
inventory item (termed the parent), its components, and their numbers per unit of 
the parent 

5.9 DitTerent reorder systems for ditTerent kind of items 
Different methods can be selected for different kind of (class) items (as discussed 
in §5.8). Class A items are the most valuable itemsfora company and demand 
attention of the higher management.27 In appendix B.5.1 some guidelines are 
given for the control of A items. 

When a computer facility is available, as many SKUs of B items as possible 
must be monitored and controlled by a computer-based system.28 The difference 
with class A items is that class A items are more likely to be overruled by 
managerial intervention. Furthermore, model parameters are reviewed more often 
forA items. 

25 Parent items are items which contain a number of components, called child items. 

26 Silver, Edward A & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 10-13, 67-70. 

27 Silver, Edward A & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 326-337. 

28 Silver, Edward A & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 68. 
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System control casts are part of the totallogistic costs.29 To keep totallogistic 
casts low, the system control casts regarding C items must oot become very high, 
since the inventory casts of these items are oot high either. For this reason, there 
are two possible appropriate replenishment methods which cao be found in 
appendix B.5.2. 

5.10 Aggregated coordination 
There are a number of reasoos for coordinating items when making replenishment 
decisions.30 These include the following: 
1. Savings on unit purebase casts. For example, when a group of items is ordered 

from the same supplier, a quantity discount in purebase casts may be realized. 
2. Savings on unit transportation casts. · 
3. Savings on ordering casts. 
4. Ease of scheduling. 
On the other hand, there are possible disadvantages of using coordinated 
replenishment procedures. These include the following: 
1. An increase in the average inventory level. 
2. An increase in system control casts. 
3. Reduced flexibility. 
In addition to the control systems descnbed in paragraph 5.7, a control system 
exists that cao be used for aggregated coordination: the (S,c,s) system. lt is 
described in appendix B.6. 

5.11 Balance risks of out of stock and excess inventory situations 
The casts and risks of out of stock situations and keeping excess inventories must 
be balanced when items are controlled under probabilistic demand. A safety stock 
is necessary to prevent out of stock situations. On the other hand, safety stocks 
must have a certain limit to prevent excess stocks. There are five possible methods 
of rnadelling attitudes concerning the balancing of risks of out of stock situations 
and keeping excess inventories. They are discussed in appendix B.7. 

5.12 Summary and conclusions 
The importance and magnitude of inventory investment vary from one industry to 
another. Figures about inventories among companies ( especially in the same 
industries) cao be compared with the help of the inventory turnover. This figure 
explains roughly, on average, how many times a year the total amount of 
inventory is replaced.31 

Production planning and inventory management is aften a problem of 
rnanaging large number of units of a diverse nature. On an individual item basis, 
answers must be provided to three basic questions: 
1. How aften must the inventory status be determined? 
2. Must the item be ordered? 
3. How many items have to be requested on any particular order? 

29 Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 372. 

30 Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 431-432. 

31 A high inventory turnover can also be the result of an out of stock situation for part of the goods. 
This may result in a bad logistic performance, despite the high inventory turnover. 
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A number of activities must be performed to answer the three questions. They are 
also necessary to answer research questions 2.1 to 2.4 in this research. Table 5.2 
shows the activities. The activities do not necessarily have to be performed in the 
indicated order. 

TABLE 5.2 Summary logistic theory 

Activity Description 

1. Forecast demandfor the item. 

2. Determine the risks and costs of 
out of stock situations and excess 
inventory. 

3. Classify items based on yield per 
year and eventually on costs of 
stocking and importance for the 
company. 

4. Delermine the next factors for 
each (group of) material(s): 

5. Calculate economie order 
quantities and the size of safety 
stocks 

6. Determine which materials can 
be controlled in an aggregate 
way. 

7. Determine the costs advantages 
and disadvantages of cantrolling 
these goods in an aggregate way. 

8. Determine the best way to control 
class A!B items. 

9. Determine the best way to control 
class C items. 

Estimate customer or deterministic demand based on historica! demand pattern: 
a. expected demand; 
b. the range of forecast errors. 

Determine the risks of out of stock situations and excess stock with the help of: 
a. expected demand; 
b. the range of forecast errors. 

Delermine which (group ot) materials are: 
1. class A items; 
2. class B items; 
3. class C items. 

a unit value; 
b. inventory casts (carrying charge per unit per year/average inventory/total carrying 

costs); 
c. ordering costs; 
d. system control casts: casts associated with the operation of the partienlar decision 

system selected; 
e. lead time; 
f. capacity constraints. 

a. Economie Order Quantities; 
b. size of the safety stock. 

Define groups of materials. 

Delermine per group of materials which can be controlled in an aggregate way 
(a=advantage or saving, d=disadvantage or extra casts): 
al. Savings on unit purebase casts. 
a2. Savings on unit transportation casts. 
a3. Savings on ordering costs. 
a4. Ease of scheduling 
dl. Additional (average) inventory costs. 
d2. Additional system control costs. 
d3. Additional casts due to less flexibility. 

Find a system that is able to answer the next questions: 
- How aften must the inventory status be determined? 
- Must the item be ordered? 
- How many items have to be requested on any partienlar order? 
Select (for example) one of the next control systems: 
1. Lot for Lot (L4L) system 
2. (s,Q) system 
3. ( s,S) system 
4. (R,S) system 
5. (R,s,S) system 
6. (S,c,s) system 

Select one of the next two control systems: 
1. Periadie review with a relatively long interval. 
2. Continuons review with the help of a two-bin system. 
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6 Development of Training Courses 

6.1 Introduetion 
In this chapter the development of a training course as shown in Figure 2.1 is 
explicated.32 There is a difference between training for companies and training in 
schools for students. From bere on, the first kind of training is called training or 
training course, and the second kind of training is called education. Although both 
training courses and education deal with the development of leam processes, they 
differ in culture. For example, training courses try to solve certain problems in an 
organizational context, and formal education does it in a pedagogical way. The 
next questions must be answered if a training course is developed: 

When do we have to give the training courses? 
To whom do we have to give training courses? 
What must be leamed? 
How do we have to give training courses? 
How do we have to organize the training courses? 

In this chapter an answer is given to these questions with the help of the foorteen 
steps as shown in Figure 2.1 at page 6. 

6.2 The main function of training courses 
The main function of training courses is to enable employees to obtain the 
necessary qualifications. This in order to do their job as well as possible, through 
which the organization's objectives can be fulfilled. The quality of a training 
course depends on the proportion of participants that obtains the required 
qualifications. The quality of the training, and hence, the realization of the main 
function grows if the course is held as close as possible to the working place. Such 
a course minimizes transfer costs and is the most practical oriented. 

6.3 Form of the training system 
The form of the training system determines where and how the training must be 
given. Several possibilities exist:33 

1. Do not train at all. 
2. Extemal training. A distinction is made between: 

a. Extemal training outside the company. 
b. A training at the company developed together with an extemal training 

organiza tion. 
c. The extemal training at the company. 

3. Training at the working place. 
4. Training in a training centre. 

32 Main souree of the theory in this chapter is a Dutch book called 'Training knowledge': Kessels, 
J.W.M. & C.A. Smit: Opleidingskunde. Een bedrijfsgerichte benadering van leerprocessen. Deventer, 
Kluwer Bedrijfswetenschappen, 1989. Second souree is a report of the Dutch Society for 
Informaties about how to train users of computers: Eindrapport gebruikersopleidingen. 
Informaticagebruikers opleiden: hoe en waartoe? Final report of the Dutch Society for Informaties, 
section education, study group user education. Amsterdam, Nederlands Genootschap voor 
Informatica, 1982. 

33 See appendix C.l for a more detailed explanation. 
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6.4 General metbod for the development of a training course 
The development of training courses is an objective oriented planned process. It 
can be divided into fourteen steps. Figure 2.1 shows these steps in a diagram. Step 
one to eight will be the most important for this research. The other steps are not 
performed by this research to prevent the research to become too comprehensive. 
Nevertheless, some advise is given forthese steps. Below, all steps are described; 
the first eight somewhat more extensively than the others. 

6.4.1 Step 1: Determine necessity of training 
There are several reasoos why an organization wants to train its employees. 
Examples are new personnel, change of tasks (both horizontally and vertically), 
policy measures to increase the quality or fleXIbility, decreasing costs or 
stimulating innovations. If training is the best or cheapest alternative to solve a 
certain problem in the organization, training is necessary.34 

6.4.2 Step 2: Formulate general training objectives 
The training expert must, tagether with the management, verify whether there is a 
need for training. After all, the training must (partly) solve the problem 
concerned. Based on the necessity of training, they have to define general training 
or learning objectives. 

6.4.3 Step 3: Perform task analyses 
In order to adjust a training program carefully to the tasks of a certain function, 
the training program must be based on extensive task analyses. If this is not the 
case, a training course can easily lead to a general theory, with hardly any usage 
for the future participants of the course. Moreover, without any task analyses it is 
practically impossible to incorporate specific teehoical skilis into the program. 

The results of the task analyses are very useful for further development of the 
training course. The developer onderstands the field of working of the future 
memhers of the course. The real training objectives also result from the task 
analyses. Because the developer of the training course learns to know the working 
place intensively, he is able to point out which problems can be solved by training, 
and which cannot. The task analyses distinguish three different kinds of aspects: 
knowledge, skilis and attitude. Furthermore, these aspects are determined in 
cooperation with the persons concerned. 

6.4.4 Step 4: Formulate concrete learning objectives 
The results of the task analyses are reduced to learning objectives. Because the 
qualification of the employees is emphasized, the learning objectives are mainly 
descnbed in terms of skills. To measure the effects of a training course, it is 
important that the objectives are formulated as a description of concrete 
behaviour. 

A distinction is made between main objectives and learning objectives. A main 
objective is a description of required qualifications which a memher of a course 
can obtain with the help of the training course. A learning objective is a concrete 
and clear formulated description of the desired behaviour that must be shown by 
the participant in order to prove that the learning result is reached. Learning 
objectives cover several important functions. They are for example helpful to 
determine an evaluation instrument, work forms and training materials. 

34 The question whether training is necessary can also be answered with the help of the questions 
stated in appendix C.2. 
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Furthermore, learning objectives can be classified by several kinds of skills. This is 
shown in appendix C.3. 

6.4.5 Step 5 & 6: Delermine evaluation criteria & evalustion instrument 
Evaluation criteria result directly from the learning objectives. The criteria have to 
measure to what degree the objectives of the training course are met. Step five 
and six are performed directly after the definition of the learning objectives. 
There are two reasons for this. First, if the evaluation criteria are determined 
after the training course is developed, the learning material may influence the 
evaluation criteria. Then, the learning material is evaluated in stead of the 
learning objectives. Second, the development of a training course proves to be 
easier if evaluation tests are created in advance. 

6.4.6 Step 7 & 8: Design work methods & make the training material 
An appropriate work metbod bas to be designed for each learning objective in 
order to realize the objectives of the training course. For a great part, the design 
of the work methods is determined by the selected learn strategy. In practice, 
developers want to realize the learning objectives by transferring information. This 
implicates a teacher who is very active, and participants of the training course who 
act passively. If the objective of a training course is to train for specific functions 
in an organization, this is not the right method. Unfortunately, this happens to be 
the case too often. 

As a consequence, the participant bas to practise the behaviour described by 
the learning objectives. Then, the training situation looks more like the situation 
at work. This is preferred to transferring information by teaching during the entire 
training course. 

The task analyses and the learning objectives have to be translated into an 
effective program. For this purpose, a so-called screen metbod can be used which 
is described in appendix C.4. 

6.4.7 Step 9 & 10: Create conditions fora successful training course & select 
teachers 

For a successful training course, the selection of teachers is important. Teachers 
consist of people teaching and activating the participants of the course, as well as 
people who accompany only one or two memhers of the course during practical 
exercises. To prevent the danger that the training looks like formal education too 
much, the next five measures must be taken: 
1. The developer must design tasks which result in an active participation of the 

memhers of the training course. 
2. All teachers must be trained to accompany the memhers of the course in a 

way that is directed to their function. 
3. If the objectives of the course deal with innovations, all teachers have to follow 

the course themselves in advance. 
4. The training institute must take care of an introduetion to the managers of the 

participants of the training course in order to create optimal conditions for the 
participants. 

5. Appropriate training tools must be accumulated, in order to create a situation 
that looks like the work place of the participants. 

6.4.8 Step 11: Select partielpants 
Only people who are motivated and will carry out the functions and tasks which 
they learn during the training course must be selected to follow the course. 
Furthermore, it is important that the manager of the participants agrees with the 
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training objectives. Although this may sound self-evident, in practice, too often a 
person is selected on other grounds. 

6.4.9 Step 12: Execute the training course 
If a training course starts, some work forms of the program may not be so 
successful as expected. Therefore, the program bas to be fleXIble. lf necessary, the 
program must be adjusted. 

6.4.10 Step 13 & 14: Evaluate the training course & measure the long term 
effect 

In practice it is very difficult to show the results of a training course. There is 
hardly anything written about the measurement of effects of a training course in 
the long term. Because training courses contnbute to organizational objectives, it 
is useful if the benefits of a training course can be compared with the costs. 

To measure an effect, it is important to describe training results in observable 
behaviour. At the same time, it is of interest to join the results to other 
quantitative measurements.35 

6.5 Summary and conclusions 
Training courses differ from education. While education deals with training of 
students in schools, training courses deal with training courses for people from 
organizations. In this chapter the latter is treated. The next questions must be 
answered if a training course is developed: 

When do we have to give the training courses? 
To whom do we have to give training courses? 
What must be leamed? 
How do we have to give training courses? 
How do we have to organize the training courses? 

In order to answer these questions, a certain metbod for the development of 
training courses is used. It consists of foorteen steps and can be used to answer 
research question 3.1. The steps are shown in a diagram by Figure 2.1. Especially 
the first eight steps are important for this research (they are related to research 
questions 3.1a-h). The other steps cannot be taken into account, because then the 
research becomes too comprehensive. Nevertheless, some advise is given for these 
steps (in order to answer research question 3.1i). All steps are summarized in 
Table 6.1. 

In general, the quality of a training course increases if it is given near the 
working place. lt results in a practical oriented training course which minimizes 
transfer costs. However, the effect of a training course near the working place 
also depends on the objectives of the training course and its kind. For some 
training courses it may be impossible to give them near the working place. 

35 In this research the measurements can be some logistic measurements, such as lead times, delivery 
reliability, flexibility, integral costs and the customer service level. 
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TABLE 6.1 Steps taken during the development of a training course 

Step 

1. Determine necessity 
of training. 

2. F ormulate general 
training objectives. 

3. Execute task 
analyses. 

4. Formulate concrete 
leaming objectives. 

5. Determine 
evaluation criteria. 

6. Make an evaluation 
instrument. 

7. Design work 
methods. 

8. Make training 
material. 

9. Create conditions 
for a successful 
training course. 

Description 

Training is necessary, if it is the best or cheapest alternative to solve a certain problem in an 
organization. 

Define general training or learning objectives based on the necessity of training logether with the 
management of the selected organization. 

Perform extensive task analyses, in order to adjust the training program carefully to the tasks of a 
certain function. This must be done to prevent the course to become a general theory, with hardly 
any usage for the future participants of the course. 

Reduce the task analyses to learning objectives. Formulate the objectives in terms of skilis and 
concrete behaviour, in order to emphasize the required qualifications of the participants of the 
training course and to simplify the evaluation of the course. In genera!, learning objectives can be 
classified into three fields, namely knowledge, skilis and attitude. 

Delermine the evaluation criteria based on the learning objectives in such a way that they measure 
in what degree the objectives of the training course have been realized. 

Design an evaluation instrument to measure the evaluation criteria. 

Select an appropriate work metbod for each learning objective, in order to realize the objectives. 
Translate the task analyses and the learning objectives into an effective program. Provide a 
program during which the participants practise the behaviour described by the learning objectives 
in order to let the training course look like the situation at work. 

Design training material which is adjusted to the training program. 

To prevent the danger that the training will look like forma! education too much, the next five 
measures should be taken: 
1. Design tasks which result in an active participation of the memhers of the training course. 
2. Train the teachers to accompany the participants of the training course in a way that is 

directed to their function. 
3. If the objectives of the course deal with innovations, all teachers have to follow the course 

themselves in advance. 
4. Provide an introduetion to the managers of participants of the training course in order to 

create optima! conditions for the participants. It is furthermore important that the manager of 
the participants agrees with the training objectives. 

5. Accumulale appropriate training tools in order to create a situation that looks like the work 
place of the participants. 

10. Select teachers. Select teachers whoare able to teach and activate the participants of the course. Furthermore, 
people who accompany only one or two memhers of the course during practical exercises has to be 
engaged as wel!. 

11. Select participants. Select people who are motivated and will carry out the functions and tasks which they learn during 
the training course. 

12. Execute the training Execute the training course according to the program. Some work forms of the program may not 
course. be so successful as expected. Adjust the program when necessary. 

13. Evaluate the Evaluate the training course with the help of the evaluation instrument. 
training course. 

14. Measure the long 
term effect. 

Describe training results in observable behaviour. Join the results to other quantitative 
measurements. 
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7 Methodology 

7.1 Introduetion 
This chapter gives a description of the methods which are used during the 
research. First of all, a general study among enterprises is executed in order to 
select enterprises for further research. For this purpose, six selection criteria are 
used. Afterwards, two enterprises are selected. In both companies a logistic 
research takes place. A training course is made for only one of them. To design 
the logistic training course, the two methods of logistic improverneut and the 
development of training courses ( descnbed in chapter 4 and 6) are combined. 

7.2 Selection of enterprises 

29 

The ultimate goal of the first research is to select enterprises for the design of 
training courses in the field of inventory management.36 For this purpose, a 
comparison is made between a number of Tanzanian enterprises. Due to the 
duration of the research, it is not possible to do this very extensively. Hence, only 
a number of selected characteristics are taken into account. As noted in 
paragraph 4.3, the general characteristics indicate the kind of enterprise. lt is not 
necessary to investigate them all.37 From here, this investigation is called a 
general study among enterprises. lt gives an answer to research question 1. 

Furthermore, TIRDO is interested in an overview of the requirements of 
enterprises in the field of logistics. This goal is however of minor importance for 
the research. Summarizing, three research questions have to be answered: 

TABLE 7.1 Characteristics and variables measured during the general study 
among enterprises in Dar es Salaam 

Characterislics Variabie to be measured 

General characterislics - Size (number of employees) (question 4) 
- Ownership structure (5) 

Product and production characterislics - Kind of produels made/(industrial) sector (8) 
- Kind of production process in the company (9) 

Market and demand characteristics - Predictability of sales (10) 
- Market structure (11 & 12) 
- Seasonal sales pattem or trend (13 & 14) 

Supply & purchase characteristics - Delivery reliability of purchased materials (15) 
- Relationship with the main suppliers (16) 

Logistic characteristics - Ioventory turnover (6 & 7) 
- Probierus (17 & 18) 
- Ioventory Management Systems (19-24) 
- Inlegration between departments (25) 
- Documentation of logistic procedures (26) 
- Rough sketch of the goods flow (27 & 28) 
- Need for logistic training courses (29 & 30) 
- Other needs in the field of logistics (31 & 32) 

36 This paragraph summarizes the methodology of the first research. More information can be found 
in appendix D.l. 

37 Brevé, BJ.A.M.: Logistiek verbeteren: handleiding voor produkliebedrijven. Deventer, Kluwer 
Bedrijfswetenschappen, 1993 (3rd edition), p. 64. 
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1. What are the general characteristics of a number of Tanzanian industrial 
enterprises (derived from research question ld)? 

11. Which enterprises should be selected (derived from research question le)? 
m. What are the needs of these enterprises with regard to logistics and training in 

that field (derived from additional needs from TIRDO)? 
To classify the characteristics of the selected enterprises, a structured interview is 
executed. lt contains both open and closed questions. These questions are based 
on certain characteristics that have to be measured.38 Table 7.1 shows the 
characteristics and the variables which are measured by the interview. Because the 
questions are of a different nature, they have to be answered by different persons 
in the company. For this reason, a questionnaire is used (see appendix H). 

The research questions betonging to the descriptive study indicate that only 
frequency calculations are important. lt is not the objective to find any coherence 
between two or more variables. 

7.3 Selection criteria used to select the enterprises 
Table 7.2 shows the six selection criteria which are used to select enterprises for 
the design of logistic training courses. The final selection of enterprises constitute 
the sample of the second research. The way the companies are selected is 
described in appendix D.2.5. 

7.4 Design of training courses with respect to inventory management 
In chapter 4 a metbod to identify logistic bottlenecks and to improve them is 
given. Chapter 6 presents a metbod to design training courses. These methods are 
combined. This is shown in Figure 7.1. The third step of the development of a 
training course called 'Perform task analyses' has been omitted, because this step 
is also part of the logistic research. Furthermore, one of the feedback flows of the 
development of training courses is extended to the logistic research. 

Both the logistic and the training theory are universa! in the context of 
respectively (commercial) organizations and training situations. As a result, the 

TABI.E 7.2 Selection criteria 

Criterion: the company to be selected 
must: 

1. be a production organization. 

2. own or need an Inventory 
Management System. 

3. not have a very good logistic 
performance (like a high inventory 
tumover). 

4. have logistic problems. 

5. have a need for training courses. 

6. offer a good working climate. 

Reason 

The research goal deals with industrial enterprises. 

A company that owns or needs an IMS is more interesting. 

A low inventory turnover implicates relatively many stocks. 
Total improverneut with respect to the logistic performance 
may be better than for other companies. 

Companies without logistic problems do not need any help 
in this field. 

A training course does not need to be designed for a 
company without such a need. 

A cooperative environment is preferabie for obvious 
reasons. 

38 A selection is made of several lists with logistic characteristics. See appendix F. 
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combined metbod to design a training course is, in alllikelihood, universa!. This 
means that it can be applied in both industrialized and developing countries. 

The development of training courses can be split up into two parts: 
1. The design of a training course. 
2. The realization of the training course. 
The latter is not a part of the research descnbed in this document, because then 
the research beoomes too comprehensive. 
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The goal of the second research is almost equal to the goal of the entire 
research. The selection of companies is not a part of the second research, since 
this is done after the general study. Hence, the research goal for the case studies 
is to design training courses with respect to (automated) inventory management for 
the selected Tanzanian industrial enterprises. 

7 .S Summary and conclusions 
Table 7.3 sommarlzes the used methodology of the research. The methods 
presented in the chapters dealing with logistic improvement and the development 
of training courses are combined in one method. This is shown in Figure 7.1. 

The methodology gives answers to part of the research questions as well. The 
general characteristics which are selected for the questionnaire of the general 
study, answer research question lc. The selection criteria give an answer to 
research question le. 

TABI.E 7.3 Methodology of the research 

Research 
characteristics 

Research goal 

Research questions 

Research unit 

Kind of research 

Research design 

Popu/ation & sample 

Colleefion of data 

Data preparations & 
analyses 

General study among enterprises 

Select a few enterprises for the design of 
training courses in the field of inventory 
management. 

- What are the general characteristics of a 
number of Tanzanian industrial enterprises? 

- What are the needs of these enterprises with 
regard to logistics and training in that field? 

- Which enterprises should be selected? 

- Unit of observation: Tanzanian (industrial) 
enterprise. 

- Units of analysis: 
- general characteristics; 
- characteristics influencing the logistic 

performance; 
- logistic characteristics. 

Descriptive 

Survey 

Population: 

Population size: 
Sample: 
Original sample size: 
Final sample size: 

lndustrial enterprises in 
the Dar es Salaam region 
employing fifty people or 
more. 
166 (in 1989) 
Non-probability 
27 (22 with !SIC code 3) 
20 (15 with !SIC code 3) 

Written, structured interview with both open and 
closed questions. 

Frequency calculations. 

Case studies 

Design of training courses with respect to 
( automated) inventory management for the 
selected Tanzanian industrial enterprises. 

- How does the inventory management system in 
the selected enterprises look like and how does 
it function? 

- How should a training course in the field of 
inventory management be designed and can a 
general framework be designed for such 
training courses? 

- Unit of observation: the selected industrial 
companies in Dar es Salaam. 

- Units of analysis: market and logistic 
characteristics. 

Descriptive 

Casestudy 

Population: 

Population size: 
Sample: 
Sample size: 

Those companies of the 
sample of the general study 
which responded to the 
questionnaire. 
20 
Non-probability 
2 

- Oral, structured and unstructured interview 
with mainly open questions. 

- Use of existing information in the companies. 

Analyses of and solutions to problems!logistic 
bottlenecks. 
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8 General Study among Enterprises 

8.1 Introduetion 
This chapter deals with the results of the survey among enterprises in Dar es 
Salaam. The methodology used is described in the previous chapter. The next 
three research questions have to be answered: 
1. What are the general characteristics of a number of Tanzanian industrial 

enterprises? 
11. Which enterprises must be selected? 
III. What are the needs of these enterprises with regard to logistics and 

training in that field? 
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Here, only the most important results are given. As mentioned in appendix D.1.5, 
the sample was not representative for the population. 

8.2 Results of the investigation 
This paragraph summarizes the results of the study. They are elaborated in 
appendix E. Twenty of the 27 companies of the original sample are in the final 
sample. The other companies dropped out for several reasons. As a result, the 
response of the study is 74 percent. Not every question bas been answered by 
each company. Hence, the responseforsome of the questions is (somewhat) 
lower. 

8.2.1 General charaderistics 
The general characteristics of the enterprises consist of their size (i.e. number of 
employees) and their ownership structure. The number of persons engaged varies 
from eighty to 1850. Most companies have between hundred and five hundred 
employees. 

Fitteen percent of the companies is wholly privately owned, 75 percent is for 
fifty or more percent owned by the govemment. At the moment, a privatization 
process is going on. Hence, these figures may change soon. 

8.2.2 Charaderistics which influence the logistic performance 
A number of characteristics influence the way inventories must be managed. 
Three of them are the kind of production process, the demand pattem and the 
reliability of supplied (raw) materials.39 For example, forecasts of demand are 
essential if it takes langer to praeure or make parts and to manufacture the 
associated product than the customers are willing to wait for delivery. 

The most frequent production processes mentioned by the companies are the 
job shop, batch-wise production and machine-paeed line flow process. The (large) 
size of the companies may influence the kind of production process. 

The sales of finished goods are in most companies partly predictable. Most 
companies are able to predict their sales between fifty and one hundred percent. 
For the companies which are not able to predict all their sales, safety stocks are 
necessary if customers do not want to wait for delivery. 

8.2.2.1 Reliability supply of materials 
The reliability of supplies is discussed somewhat more extensively than the other 
aspectsof the study. This aspect deserves priority in a lot of companies, due to 

39 See §5.2 (regarding primary focus IMSs for different production processes), §5.5 for the forecasting 
of demand, §5.11 for different kinds of safety stocks in order to balance risks of out of stock and 
excess stock situations, and appendix A.1.4 for unplanned stocks which may arise. 
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the bad performance in this field. The main problems of the two selected 
companies for a case study were also in this area. 

A production company can start production of some (semi-)manufactured 
good when all the necessary materials are at its disposal. If one essential piece of 
material is missing, production cannot start and unplanned stocks arise. 
Additionally, materials arriving too early have also to be stocked. lt all implicates 
that lack of one essential kind of material may involve a substantial increase of 
the integral casts, while the other main logistic indicators (lead time, delivery 
reliability of finished goods and flexibility) do not imprave at all.40 

Figure 8.1 shows the reliability of the supply of materials for individual 
companies.41 The companies are sorted on the share of materials which arrives 
too late. The enterprise at the right side for example, receives eighty percent of its 
supply too late, five percent on time and fifteen percent too early. Thirteen of the 
eighteen companies which answered this question receive part of their supplies 
too late. One more company receives part of its supply too early, the others say 
that they obtain all their supplies on time. 

The bad performance in the field of supplies means that unplanned stocks 
exist. As a result, integral or logistic casts increase, while the other logistic 
indicators do not imprave at all. 

8.2.3 Logistic characteristics 
La gistic characteristics camprise the inventory turnover, the presence of logistic 
problems, manual or automated inventory management systems (IMSs) and 
recorded procedures, and the need for logistic training courses. 

The inventory turnover varies from 0.5 to 33. This means that stocks are, on 
average, replaced between once in eleven days and two years. However, bath the 
minimum and maximum inventory turnover mentioned above have been measured 
in one enterprise in two subsequent years. Hence, the figures of this company may 
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40 See also appendix A.1.4. 

41 Only eighteen of the twenty companies answered the question dealing with the reliability of 
supplies. 
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be unreliable.42 Other companies show an inventory turnover which vary from 1.2 
to 18.1, which means that stocks are replaced between every three weeks and ten 
months. 

Seventy percent of the respondents has logistic problems, thirty percent has 
not. Ninety percent of the companies owns or needs an IMS, ten percent does oot. 
Only four companies have autornaled a part of their system. Two of them have 
done this only fora small part (up to twenty percent), the other two for a greater 
part (up to eighty percent). 

MRP I, MRP 11 and ROP systems do oot need full completion of their systems 
(see appendix A.2.1.4). These arealso the systems which are the most preferabie 
in the companies which have participated in the study. Some companies indicate 
that they will develop or buy an IMS in future, but that they do oot know what 
kind of system is suitable for their company. 

Three quarters of the companies have laid down their procedures, necessary to 
control stocks recorded in a hook, a report or some other document. 

Most companies (85 percent) do at least need some training in the field of 
logistics. The kind of necessary training varies from basic training with computers 
and computer software to training in inventory management and stock controL 

8.3 Summary and conclusions 
There are several factors which influence the way inventories must be managed. 
Three important ones are the kind of production process, the predictability of the 
demand pattem and the reliability of supplies. Por example, safety stocks are 
necessary to cope with uncertainty of demand, and unplanned stocks arise if 
matcrials are supplied too early or too late. If some bottleneck in one of these 
fields exists, the logistic performance of the company is usually oot very good. 

Table 8.1 summarizes the most important results of the general study among 
enterprises in Dar es Salaam. Some companies are' oot able to predict a 
substantial part of their total sales. Remarkable are the bad figures with respect 
to the supplies of materials. Most companies see a substantial part of their 
supplies arriving too late. 

The unpredictability of sales cao be caused by the kind of product made by the 
companies. The bad performance in the field of supplies means that unplanned 
stocks exist. As a result, integral or logistic costs increase, while the other main 
logistic indicators (i.e. lead time, delivery reliability and flexibility) do not improve 
at all. 

Appointments with customers, regular contacts with them or market research 
can be a way to improve the predictability of sales.43 Hence, fewer safety stocks 
are necessary and inlegral costs are reduced. Appointments with suppliers cao 
improve the reliability of the supplies. Even if a company pays somewhat more for 
some of the required matcrials with the restrietion that these supplies have to 
arrive in time, they may save a significant amount of money. 

42 For most companies, the inventory turnover of a certain year is calculated by dividing the turnover 
of that year by the average stock between January lst of that year and January lst of the next 
year. At this company, only stock takings of the lst of July exist. As a consequence, the stock size 
of the first of July is used in stead of the average of two subsequent stock takings. While turnover 
remains stabie during three subsequent years, the last stock taking shows an almost depleted stock 
(in contrast to the stock takings of the two years before). A high inventory turnover of 33 in the 
last year is the result. The almost depleted stock may result from the fact that the company is 
wholly public owned and somelimes poorly funded by the government. Hence, the figures do not 
need to be unreliable, since the high inventory turnover is caused by one low inventory figure. 

43 See appendix A.3.2.4. 
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Research question 1 is for a large part answered by the logistic framework and 
the methodology. The general study completes the answer to research question 1. 
With the help of the selection criteria main research question 1 is answered.44 

TABLE 8.1 General study among enterprises: summary of most important results 

Variabie Value 

1. Response 74%. 

2. Ownership 15% private owned. 

3. Reliability supplies 

4. Logistic problems 

5. Own or need JMS 

6. Passession of autornaled JMS 

7. Possessed or required JMS 

8. Procedures recorded 

9. Need for logistic training 

10% less than 50 percent government owned. 
75% for 50 or more percent government owned. 

22% No problems. 
39% Part of the supplies (less than 50%) arrive too late. 
39% 50 or more percent of the supplies arrive too late. 

70% Yes, at least sometimes. 
30% No. 

90% Yes. 
10% No. 

14% Yes, for more than 60%. 
14% Yes, up to 20%. 
72% No. 

Most frequent mentioned systems: ROP, MRP I, MRP rr. 

75% Yes. 
25% No. 

85% Yes. 
15% No. 

44 The selection criteria are discussed in § 7 .3. 
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9 CaseStudy Company I 

9.1 Introduetion 
The first enterprise is wholly privately owned and has eighty employees. It's main 
function is to repair, instaU and rnaintaio electrical machines. lt does some 
mechanical work as well. 

9.2 Step 1: Actuallogistic performance 
This step measures the values of the four most important logistic indicators: lead 
time, delivery reliability, fleXIbility and logistic ( or integral) costs. The results are 
summarized in Table 9.1. 

The customer lead time varies a lot. The lead time depends on the availability 
of materials required for a broken machine. If matcrials are not available, they 
have to be imported. Some machines need copper strips. These strips cannot be 
stored in advance, because for most of the machines the required kind of capper 
strips are unique. 

Delivery reliability is equal to 75 percent. A quarter of the orders is delivered 
too late. Por most of the orders which are delivered too late, matcrials have still 
to be ordered and aften also manufactured abroad when the braken machines 
arrive. 

No bottlenecksexist in the production process. Hence,flexibility is not a 
problem for the production department. Since some materials cannot be stocked 
in advance, the availability of matcrials is the main flexibility constraint. 

TABLE 9.1 Company I: Main logistic indicators 

Characteristic Value 

Actual lead time 

Actual delivery 
reliability 

Actual flexibility 

Actual logistic casts 

6- 19 weeks. 

- Finished produels delivered too early: 
- Finished produels dclivered on time: 
- Finished produels delivered too late: 

75% 
25% 

This company is flexible with respect to volume and mix, as long as 
matcrials are available at the stores department. There are no bottlenecks 
in the production process. 

Order processing: 
Management costs: 
Purchase costs (does not include costs of 
purchased materials): 
Total inventory (January 1st, 1995): 

Tsh 
Tsh 
Tsh 

Tsh 

420,000 
4,000,000 

11,000,000 

124,559,000 

TABLE 9.2 Company I: Main market charaderistics 

Market indicator 

Demands of the markei 

Market characteristic 

High quality. 
Low prices. 
Smaller lead times. 
Deliver as promised. 
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Logistic (or integral) costs are high. This is caused by matcrials which are on 
stock for a very long time, some of them for approximately ten years. 
Furthermore, customer demand is uncertain, since machines break down 
randomly. This results in relatively high stocks of matcrials as well. 

9.3 Step 2: Market information 
Market characteristics can be found in appendix I.l. The most important 
characteristics for the research are the demands of the market They are 
summarized in Table 9.2. 

9.4 Step 3: Logistic objectives 
The actuallogistic performance indicates that logistic costs are high. This is the 
main problem of company I. As a result, the main logistic objective is to deercase 
the logistic costs (with respect to matcrials management), without reducing the 
availability of the matcrials at tbc stores department Table 9.3 summarizes the 
logistic objectives. Note that the objectives have not been made operational by the 
company. 

9.5 Step 4: Logistic diagnosis 
The logistic characteristics of the company are given in appendix I.l. The demand 
for matcrials is also analysed. One kind of material bas been selected for this 
purpose: round copper wires. The next paragraph deals with the analyses. 

9.5.1 Demand for matenals 
Appropriate forecasts of demand depend, among others, on the availability and 
extent of bistorical and current data.45 

The stores department uses stores bin cards in order to register all material 
movements. For each kind of material the ingoing and outgoing movements, or 
requirements and receipts, are written on these cards. The date of the movement 
and the available balance are registered as well. 

The stores bin cards of three different round copper wires (diameter 1.12, 1.18 
and 1.4 mm.) are analysed. Unfortunately, none of the three examples are kept up 
to date all the time. Part of the stock is often given to production when the 
amount on stock (the balance) is negative. When a stock taking takes place after 
some of these movements, the stock turns out to be positive. 

This all means that part of the movements are not registered, and the data on 
these cards are not reliable. As a result, it is not very useful to analyse the 
demand of the selected matcrials in a more detailed way and to forceast demand. 

TABLE 9.3 Company I: Main logistic objectives 

Logistic indicator 

Lead time 

Delivery reliability 

Flexibility 

Logistic casts 

Objective 

Reduce customer lead time, without increasing the logistic costs. 

Increase customer service level. 

Deercase logistic costs, that is deercase all the logistic costs related to 
materials. 

45 See paragraph 5.5 and appendix B.2. 



Chapter 9 Case Study Company I 

Anyhow, the problem leads to another logistic objective: keep records of 
material movements, in order to have bistorical and current data of material 
demand available. 

9.6 Step 5: Management model 
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A job shop system normally demands an IMS which is able to cope with a myriad 
of different orders. Main questions that have to be answered on an individual 
item basis are: 
1. How often must the inventory status be determined? 
2. Must the item be ordered? 
3. How many items have to be requested on any partienlar order? 
A number of factors must be determined for each item to make proper decisions. 
The ABC-classification may he used to arrangc the matcrials in different classes 
of items. Matcrials can be controlled in an aggregated way, if the savings are 
greater than the additional costs. To keep the logistic costs as low as possible, the 
risks and costs of out of stock situations and keeping excess inventories must be 
balanced. 

The production process in company I is a job shop system. Production capacity 
is sufficient for the time being. Actually, the company wants to stock matcrials to 
be able to produce at order (also called produce from stock). This caooot be done 
for copper strips, because they are most of the time unique for a machine. 

In order to reduce the logistic costs, this company has to focus on the supply 
of materials. A distinction must be made between different kind of items. Copper 
strips are controlled deterministically. The supply lead time of these matcrials is 
important, because customer orders have to wait for their delivery. The orders of 
these matcrials deserve more attention from management and they cao he 
classified as class A items. 

Round copper wires, insulation matcrials and hearings have to be controlled 
statistically. These items have still a relatively high purchasing value. Hence, they 
cao be classified as class B items. 

All matcrials with a low purchasing value per year repcesent only a minor part 
of total inventory investments. These items cao be classified as class C items. 

For each (group) of items, a number of factors must be de termin ed. 
Furthermore, it is important that a forceast of demand is made for class B items 
(since the demand for class A items caooot be forecasted). Basedon these 
forecasts, order quantities and the size of safety stocks cao be calculated. Also the 
advantages and disadvantages of aggregate planning must be lookcd at, as well as 
the risks and costs of out of stock and excess inventory situations. 

Different inventory management systems are applicable to the production 
situation in the company. However, the main problem is oot the production 
process, but the supply of materials. For this reason, other, simpler systems like 
Matcrials Requirements Planning {MRP I) and ReOrder Point systems (ROP) cao 
be applied to the situation as well. MRP I systems have four main 
disadvantages:46 

1. MRP I ignores capacity requirements. 
2. MRP I does oot control lead times. 
3. MRP I applies safety norms very rigidly. 
4. MRP I leads to oervoos control behaviour. 

46 Informatiesystemen voor productie- en voorraadbeheersing. Reader. Eindhoven, Eindhoven University 
of Technology, 1994, Chapter A3, especially p. 12 and 20. 
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The first argument is not a problem for company I, since primary focus is not the 
planning of capacity. The second argument refers to the fact that MRP I does not 
look at the control of work load. However, it does take care of matcrials arriving 
on time. The third and the fourth argument account for all rules which calculate 
all planned orders again in a new period.47 Two kind of ROPs do not recalculate 
the required matcrials for each period: Lot-For-Lot (L4L) and systems using 
Period-Order-Quantity (POQ). 

At this company the required matcrials are determined whenever an order is 
placed by a customer. No problems exist in this field. Hence, it is sufficient to 
implcment only part of the MRP I system, namely the part which is responsible for 
the control of materials. This results in an ROP system, which uses L4L or POQ 
rules. ROP systems have the same disadvantages as the MRP I system. In this case 
however, the disadvantages are not a problem. 

9.6.1 Elaborate specific management 
Appendix 1.2 shows all the activities related to the issues described above, which 
must be performed by the management model. A distinction bas been made 
between the three different classes of materials: class A, B and C items. 

9.7 Step 6: Logistic improvement plan 
The logistic impravement plan can be found in appendix 1.3. lt bas been 
formulated with the help of the management model, the logistic characteristics 
and the logistic objectives. Unfortunately, it is not clear who is responsible for 
some of the tasks. Two activities of the plan are: 
1. Make choices with regard to automation. 
2. Simulate material movements if the company decides to use an (S,c,s) system. 
These activities are elaborated further in the next two paragraphs. 

9.7.1 Make careful choice with respect to automation 
Company I may choose to automate part of the logistic activities. Activities like 
forecasting demand, simulation and keeping records of demand can be automated 
well. The choice to use computershowever must be done carefully.48 Before 
deciding to use computers, an appropriate feasibility study must be carried out, 
which contains: 
1. An analysis of the current manual system with identification of changes. 
2. An estimation of the casts and benefits of using one or more computerized 

systems. 
3. An estimation of calender time needed for development and implementation 

of any new system. 
4. An organizational impact analysis. 
There are three kind of automation strategies:49 

1. The classica/ approach: software is custom-made. 
2. A software package is bought, with possibilities for adjustments. 
3. Prototyping: part of the automation is developed first (as a prototype for the 

remaining part). 

47 These rules can be compared with the different ROP systems discussed in paragraph 5.7. 

48 Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 679-683. 

49 Vaan, MJ.M. de: Business logistics. Logistiek voor ondernemers en managers. Deventer, Kluwer 
Bedrijfswetenschappen, 1992 (2nd edition), p. 141-172. 
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In most cases suitable software packages can be found for logistic information 
systems. A software package is preferred to the classical approach, if it fits the 
requircments of the organization (e.g. 90% fit). If a package doesnotfit (e.g. 
60% fit), costs become too high due to the adjustments that have to be made. 
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Additional programming may be necessary. If a lot of programming bas to be 
done, it is important that a policy exists with regard to database systems, software 
tools and other aspects related to information systems. 

Both software packages and software tools imply a strong conneetion with and 
dependenee on the software and hardware suppliers. For this reason, a very 
careful selection of the supplier(s) is necessary. Dependency on the own 
automation staff can be as bad as dependency on others. A good mix often results 
in the best productivity and flextbility. 

Maintenance and documentation of the information system are the only 
elements to guarantee that the system is maintained as a tooi for logistics. 
Neglectance of these activities means capital destruction. 

Furthermore, the choice of the combination of software and hardware is 
especially important for smaller companies. 

The functionality and the demands of the software result from the cast-benefit 
analyses and the logistic impravement plan. This plan indicates which activities 
have to take place in the future. 

9.7.2 Simulation 
The (S,c,s) system can be used for coordinated control.50 The mathematical 
formulas to calculate the control parameters S, c and s are quite complicated. 
Another way to find adequate valnes for these parameters is simulation.51 This 
paragraph deals with an example of a simulation to find the best valnes for S, c 
and s if only three matcrials are controlled in an aggregate way. It is not very 
difficult to extend the example to more materials. 

Actually, the simulation must only be done after a period of reliable 
registration of inventory movements. As mentioned in paragraph 9.5.1, the historie 
data are unreliable at the moment. For the simulation example, the demand for 
three round capper wires is analysed. The incomplete sets of movements which 
have been registered are taken as tbc bistorical demand (see appendix 1.5). 

The simulation bas resulted in two optimum valnes of the desired period 
between two order replenishment and safety factor k, which minimize total costs. 
From these values, S, c and s can be easily calculated. 

Appendix 1.4 describes the simulation in more detail. Appendix 1.6 gives the 
results of the simulated example. 

9.7 .3 Conclusions with respect to the logistic impravement plan 
Most activities can be done manually. Forecasting demand and simulation 
however needs the use of a computer. If these activities are automated, also the 
registration of inventory movements (of the class B items) can be done with the 
help of the computer. 

Forecasts can be derived with the help of a spreadsheet program. The 
simulation example was also made with the help of a spreadsheet. Nevertheless, 
automation must be done carefully. First of all, tbc costs and benefits of 
automation have to be determined. If tbc outcome is positive and automation is 

50 See paragraph 5.10 and appendix B.6. 

51 Matko, Drago, Borut Zupancic & Rihard Karba: Simu/ation and modelling of continuous systems. A 
casestudy approach. London, Prentice Hall, 1992, p. 1. 
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selected, choices must he made with respect to the automation strategy, hardware 
and software, suppliers, maintenance, documentation et cetera. 

9.8 Step 7: Task analyses 
Task analyses have been executed by means of the logistic diagnosis, the 
construction of the management model and the logistic impravement plan. The 
tasks described in the logistic impravement plan consist partly of present tasks 
and partly of future tasks. Actually, the task analyses have been incorporated in 
the logistic impravement plan, although it is not clear who is responsible for some 
of the tasks. The latter is not really a prablem, because training courses cannot he 
developed as is explained in paragraph 9.10. 

9.9 Summary logistic research 
The logistic research gives an answer to research question 2 with respect to 
company 1. The main logistic prablem is the amount of the logistic casts. Top 
management wants to deercase the casts, without reducing the availability of 
materials. Matcrials with a relatively high purchasing value and which have to he 
available in advance (class B items) have always been on stock. The amount of 
stock of these matcrials may he reduced. Por this purpose, activities have to take 
place which are defined in the logistic impravement plan. 

Same of these activities (forecasting of demand, simulation, selecting a reorder 
point system) demand new skilis of some of the employees. Other activities (keep 
records of demand) have already been performed, but need impravement 

9.10 Step 8: Necessity of training 
The activities which require new skilis of some of the employees can he 
transferred by training. However, implementation of these skilis can only he done 
when reliable data exist with regard to the ingoing and outgoing movements of 
matcrials at the stores departmcnt. At the moment, this is not the case. 
Furthermore, company I may decide to automate part of the information 
processes. Por this reason, it is now unknown how the necessary skilis will he used 
in the work situation. 

Hence, at this moment there is no need for training. This need may exist in 
the near future, when company I decides to automate or not. Future skilis will 
then he more obvious. Detailed task analyses, leaming objectives and training 
matcrials can he developed which suit the work situation. 
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10 CaseStudy Company 11 

10.1 Introduetion 
The second enterprise is a wholly privately owned joint venture and has 420 
employees. Main function is the production of soap products (laundry bars, luxury 
soap, detergent) and toothpaste. 

10.2 Step 1: Actual logistic performance 
Table 10.1 shows the actual performance of the main logistic indicators. The 
performance of all indicators is influenced by the lead time and the delivery 
reliability of supplied materials. 

Main problem is the supply or ordering lead time, especially with respect to 
imported goods. 89% of the purchased value of all matcrials comes from 
imported goods.52 The order process can be divided in a number of steps. 
Figure 10.1 shows these steps. A distinction is made between activities carried out 
outside and inside the company. The internal steps are shown separately in 
Figure 10.2. Table 10.2 shows the narnes of the order activities. 

10.3 Step 2: Market information 
lnformation about market and demand is given in appendix J.l. Since the market 
characteristics do nat appear to be very important for the logistic objectives, they 
are nat discussed bere any further. 

10.4 Step 3: Logistic objectives 
The performance of all the main indicators is influenced by the delivery reliability 
and the lead time of supplied materials. Hence, the impravement of the supply or 
order process deserves priority. Table 10.3 summarizes the logistic objectives. 

The supply time must be reduced substantially. A lot of time is lost between 
successive order activities. The internal activities must be performed as soon as 

TABLE 10.1 Company n: Main logistic indicators 

Logistic indicator 

Lead time 

Delivery reliability 

Flexibility 

Logistic casts 

Actual performance 

Supply time: 1-3 months 
Total lead time: 3-4 months 
NOTE: About ninety percent of the materials is imported. Production can 
start if all materials are available. Hence, total lead time is 3-4 months. 

<This indicator is not measured.> 

- Volume flexibility: Due to long lead times, especially with respect to the 
supply of raw materials, volume flexibility is bad. 

- Mix flexibility: It is no problem to switch between several sizes of one 
product. Mix flexibility between the main products is hardly possible, 
because it depends on the available materials (see volume flexibility). 

- Materials: stocked for up to one month of supply. Logistic costs are high, 
due to distance of supplier and hence a long lead time. 

- Finished goods: 
- Laundry bars, which is a fast mover: average 3-4 days (maximum 1 week) 
- Others (slow movers) average 2 weeks 

52 Figure of January 1996. 
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possible after they can bc done. The intcmal activities are shown in Figurc 10.1 
and Figure 10.2. In total twclve of the seventeen activities can be done vcry 
quickly after thc preceding activities are satisfied. This means that total supply 
time can approximately be reduced to the time consumed by the next time 
intervals: 

The order process 

FIGURE 10.1 Company n: Steps of the entire order process 

The order process 1n the company 

FIGURE 10.2 Company n: Intemal steps of thc order process 

TABLE 10.2 Activities of the order process 

Activities of the order process 

Intemal activities 
1. Order requirement 

a. Delermine due date 
b. Calculate order quantity 
c. Select possible suppliers 

2. Request proforma 
- to all possible suppliers 

3. Receive proforma 
4A. Prepare purchase order 

a. Select supplier 
b. Collect signature of Logistics Manager 
c. Collect signature of Financial Manager 

4B. Prepare letter of credit (LC.) 
5. Fax order to supplier 
6. Apply for import declaration form (I.D.F.) 
7. Receive I.D.F. 
8. Fax I.D.F. to supplier 
9. Apply for LC. 
10. Receive LC. 
11. a. Collect signature manager director 

b. Fax LC./copy to supplier 

12. Fax to request of Expected Time Arrival 
(E.T.A.) 

13. Receive E.T.A. (by fax) 
14. Fax to request shipping document 
15. Receive shipping document and clearance 

a. Receive shipping document 
b. Clearance 

16. Receive goods at site 

Supplier activities 
sl. Fax proforma 
s2. Fax E.T.A. 
s3. Produce goods 
s4. Request inspeetion 
s5. Scnd goods 
s6. Fax shipping document 

Banking activities 
bl. Send I.D.F. 
b2. Send LC. 
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1. time between activity 2 and 3 (external activity s1); 
2. time between activity 6 and 7 (external activity b1); 
3. if applicable, time between activity 9 and 10 ( external activity b2);53 

4. time between activity 12 and 13 ( external activity s2); 
5. time between activity 14 and the end of activity 15 (external activity s6 and 

internal activity 15). 
Greatest part of these intervals are represented by a dotted line. Note that some 
of the time intervals mentioned above overlap. 

Another important objective is the delivery reliability of finished goods, here 
called the customer service level. The target of this figure is 95%. 

10.4.1 Additional demands 
The logistics manager of company u has some additional demands with respect to 
the training course. The office workers must have some understanding of a 
number of logistic activities. They have to know the importance of certain 
activities in the logistic chain. Then, they are also more motivated to finish 
activities on time. For this reason, the office workers have to know the basics of 
the next general and logistic principles: 

goods flow concept/chain of supply; 
lead time (supply and production); 
necessity of stock; 
financial consequences of certain activities; 
advantages and disadvantages of keeping stocks; 
supplier constraints. 

The participants of the course must also become more flexible. Furthermore, the 
course has to be as simple as possiblc. 

Additionally, a planner has to be trained who is able to derive the right 
production quantities for finished goods. 

10.5 Step 4: Logistic diagnosis 
Characteristics of the company are given in appendix J.l. The measured 
characteristics are important to develop the management model. The most 
important aspects are dealt with in the next paragraph. 

TABLE 10.3 Company n: Main logistic objectives 

Logistic indicator Objective 

Lead time Supply time: Reduce supply time. 
Supply reliability: Improve reliability by keeping records of the orders. 

Delivery reliability Customer service level of 95%.• 

Flexibility In fut ure, if the making process beoomes a bottleneck: increase both volume 
and mix flexibility with the help of fewer set ups or decreased set up times. 
This must result in more output per time unit. 

Logistic casts Avoid: 
- matcrials sent by air; 
- matcrials bought locally at the wholesaler price. 

a. Company 11 defines the customer service level as the proportion of orders delivered complete and 
on time. Do not confuse this with the customer service level as defined in paragraph 2.4. 

53 Activities 48, 9, b2, 10 and 11 are only necessary if the supplier demands a letter of credit. 
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10.6 Step 5: Management model 
Three questions must be answered on an individual item basis: 
1. How often must the inventory status be determined? 
2. Must the item be ordered? 
3. How many items have to be requested on any partienlar order? 
The number of required matcrials can be derived from the forecasts with the help 
of BOMs. The matcrials can be grouped with the help of the ABC-classification. 
For each kind of material, a number of factors must be determined in order to 
make proper decisions. Matcrials can be controlled in an aggregated way, if the 
savings are greater than the additional costs. To keep the logistic costs as low as 
possible, the risks and costs of out of stock situations and keeping excess 
inventories have to be balanced. Furthermore, the order quantities of eertaio 
items must be in line with the order quantities of their parent items. This in order 
to prevent a eertaio amount of excess stock of a child item. 

The CODP is at the inventory point of finished goods, since the customers want 
to have their products immediately when they buy them. The total value of 
matcrials stared is more than five times the total value of finished goods on 
stock.54 A small part of the materials, eleven percent of the total number of 
materials, takes care of 69 percent of the total material value in inventory. 77 
percent of the matcrials with the lowest inventory values takes care of twenty 
percent of the total inventory value (sec Figure J.2). Furthermore, about eighty 
percent of the supplies arrives too late. 

Because the CODP is at the inventory point of finished goods, demand for them 
must be forecasted statistically. The demand for the matcrials can be derived from 
these forecasts. The matcrials can be classified according to the ABC
classification. The most expensive items can be grouped as class A items, the next 
group of items as class B items, and the others as class C items, like is shown by 
Figure J.2 in appendix J.l. Impravement of the ordering processcan also result in 
a more reliable supply of materials. 

Appendix J.2 shows the activities of the management model. A distinction is 
made between different classes of materials: class A, B and C items. Class A and 
B items can be treated the same, although class A items are more likely to be 
overruled by managerial intervention. Furthermore, the model parameters are 
reviewed more often for A items. Class C items are matcrials which need not to 
be ordered as often as others. 

10.7 Step 6: Logistic improvement plan 
The logistic impravement plan is derived from the management model and the 
logistic objectives. The items of attention have been selected from the 
management model and structured in the logistic impravement plan. This plan 
indicates which activities at which moment by which person must be carried out, 
and which results are expected. The logistic impravement plan can be found in 
appendix J.3. 

10.8 Step 7: Task analyses 
Task analyses can be derived easily from the logistic impravement plan, since the 
plan indicates how often someone has to perfarm a eertaio activity. Hence, the 
logistic impravement plan includes the task analyses. Most important are the 
activities which must be realized by the purebase officers, the planner and the 
distribution officers. 

54 Figure January 1996. 
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10.9 Step 8: Necessity of training 
The purebase officers have to satisfy eertaio objectives of the management, like 
decreasing the supply time of raw materials. The problem exists, because the 
purebase officers spend too much time on performing eertaio order activities. This 
is also caused by lack of motivation, due to the fact that they do not realize what 
the consequences of a langer lead time are. 

A possibility to solve the problems for company 11 is to attract new employees. 
However, this is expensive and the new employees may need some training as 
well. The purebase officers who are present at the moment cao also be instructed 
toperfarm the purebase activities quicker. For this purpose, training is necessary. 
The training must not only take care of more knowledge and skills to do the job 
properly, but it has also to take care of better motivated employees. 

The same cao be said with regard to the planner and the distribution officers. 

10.10 Step 9: General training objectives 
General training objectives can be derived from the logistic impravement plan. 
The know-how or knowledge of the activities to be performed by the logistics 
manager have not to be transferred to the office workers. However, the office 
workers have to understand why eertaio activities take place in the company. 
According to the management, they will only then be able to place their tasks in 
the entire production chain. This is also important for the attitude of the 
employees. In appendix J.4 all the general training objectives are formulated. 

10.11 Step 10: Concrete learning objectives 
Learning objectives can be split into cognitive, affective and psycha-motorial 
skills.55 These skills have to be attained by the participants of the training course 
at the end of the course. Furthermore, reactive and interactive skills exist. For the 
purebase officers objectives have been defined in all five areas described above. 
For the planner and distribution officers fewer learning objectives have been 
defined. They have been derived from the general training objectives and the 
tasks analyses and cao be found in appendix J.5. 

10.12 Step 11 and 12: Evalnation criteria and evaluation instrument 
The evaluation criteria have been derived from the concrete learning objectives. 
They can be found in appendix J .6. The criteria are tested by means of the 
evaluation instrument. This instrument is also indicated in the same appendix. 

The purebase officers can do the tasks in order to evaluate the training course 
in groups of two persons. During the evaluation, a number of groups can be 
made. In order to motivate the groups, a prize cao be given to the group with the 
best results. 

The planner and the distnbution officer must be able to do the evaluations 
alone. Their evaluation cao also be held tagether with the evaluation of the 
purebase officers. Eventually, they cao compete for a prize as well. 

The results which must be shown by the participants of the course is given in 
appendix J.6. lt contains farms to evaluate the evaluation of the training course. 

10.13 Step 13: Work methods 
This phase translates the learning objectives into work methods. For each learning 
objective a work metbod bas been found. The work methods can be found in 
appendix J .8. With the help of the work methods a training program bas been 
defined. For the purebase officers the program consists of five modules. The 

55 See appendix C.3. 
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module with the greatest priority has become module one. Table 10.4 shows the 
broad training program, appendix J.9 shows the training program in more detail. 

The time knowledge is only transferred from the teacher to the participant has 
been kept to a minimum. A great part of the time, participants are asked to 
perform tasks themselves. However, module three and four consist only of 
transferring knowledge, because these modules deal with the understanding of the 
basic logistic principles. Since it is difficult to concentrate for a long time, these 
modules are relatively short and include a break. 

Each module can be used at any time, although module three and four of the 
purebase officers belong together. After module one, thc purebase officers try to 
reduce the supply time with the help of a so-called Purebase Order Form (POF). 
This form can also be used to measure the final statistics with regard to the total 
supply time. Measuring the final statistics is leamt in module five. It is wise to use 
module five after the purebase officers have been using the POF. Hence, module 
five must be given a few months after the first module is finished, since most 
orders take between two and three months. The other modules can be given in 
the meantime. The modules of the planner and distribution officer can be used 
just before implementation into practice. 

10.14 Step 14: Training material 
For each subject of each module training material is developed. Appendix J.9 
shows which material is used for each subject. 

One of the additional demands of the logistics manager is to keep the training 
course simple. For this reason, sheets with pictures are developed to explain the 
logistic theory. Also, training materials, like manuals for the participantsof the 
training course and the teacher are developed. Summarizing, the training material 
consists of: 

Sheets with pictures which can be used for explanation. 

TABLE 10.4 Company n: Broad training program 

Activity 

Purebase officer 

Module 1: Reduce supply time 
Module 2: Perfarm pre-emptive activities and work flexibly 
Module 3: General knowledge, end of goods flow 
Module 4: General knowledge, begin of goods flow 
Module 5: Imprave supply reliability 
Total training time 
Evaluation 
Total time course & evaluation 

Planner 

One module: Derive need for materials 
Evaluation 
Total time course & evaluation 

Distribution officer 

One module: Imprave customer service 
Evaluation 
Total time course & evaluation 

Total time 

2:10 
1:05 
1:15 
1:40 
2:45 
8:55 
1:50 
10:45 

3:15 
1:00 
4:15 

1:00 
0:15 
1:15 
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Farms which are also used during the actual work after the course is given. 
The farms consist of a Purebase Order Farm, a Summarization Farm, MRP 

farms and Customer Order Farms. They can he found in appendix K. 
Task farms in order to let the participants perfarm some tasks during the 
course. 
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Manuals for the purebase officers, the planner, the distnbution officer and the 
teacher. 

All these matcrials can he found in the teacher's manual. Furthermore, evaluation 
material is developed. This is discussed in paragraph 10.12. 

10.15 Step 15: Conditions for a successful training course 
Most important issue of this step is to prevent the training looking like formal 
education. Below, the foor measurements that must he taken and the way how 
they are implemenled by the course are described:56 

1. The developer must design tasks which result in an active participation of the 
memhers of the training course. 

There are two modules which consist only of transferring information. This 
is caused by tbc objective to give participants insight in the basic logistic 
principles. All order modules cantaio active participation from the participants, 
after explanation of their tasks. 

2. All teachers must he trained to accompany the memhers of the course in a 
way that is directed to their function. 

The trainer of the course will he the logistics manager himself. 
Furthermore, he participated in defining objectives of the course. As a result, 
he is totally aware of the future functions of the participants of the course. If 
the course is used in the future as well, it is assumed that the trainer will have 
some basic knowledge in the field of logistics. 

3. The developer of the training course must take care of an introduetion for the 
managers of the memhers of the training course, in order to create optima! 
conditions for the memhers of the course. 

This is nat a problem, because of the reason given at the previous point. 
4. Appropriate training tools must he accumulated, in order to create a situation 

that looks like the work place of the memhers of the course. 
The matcrials used by the training course are the matcrials which are also 

used during the work situation after the course is given. 

10.16 Step 16 and 17: Selection of the teacher and participants 
The teacher is the logistics manager and does nat need to he selected any more. 
As mentioned onder point 2 above, it is assumed that the trainer bas some basic 
knowledge in the field of logistics. This in case the course is repeated in fut ure. 

The people who have to follow the training courses are tbc purebase officcrs, 
the planner and the distribution officers. All the purebase officers have to follow 
the course. The planner and distribution officers may he selected later. If nat 
everyone needs to he trained, only people who are motivated must he selected to 
follow the course. Furthermore, it is important that the manager of the 
participants of the training course agrees with the training objectives. In this case 
he bas already done that, since the la gistics manager is the manager of all the 
participants. 

56 See paragraph 6.4.7. One measure (number 3) dealing with innovations is not relevant. 
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10.17 Step 18: Execution of the training course 
Some work forms may not be so successful as expected. If necessary, the program 
has to be adjusted. The training course is flexible enough to do so, because it has 
been divided into modules. All modules can be changed easily. 

10.18 Step 19 and 20: Evaluation of the training course and measuring the long 
term effect 

Evaluation of the training course can take place at two different horizons. The 
first is the time span directly after the training course. This is done by an 
evaluation and is described in paragraph 10.12. It measures the ability of the 
participants after the training course. The second time span is the long term 
effect. In this case, the long term effect can be described by the extent the logistic 
objectives are realized. Hence, the long term effect can be described by: 
1. The supply lead time. 
2. The delivery reliability of the supplies: percentage of purebase orders arriving 

on time. 
3. Customer service level: percentage of customer orders delivered complete and 

on time. 
All these indicators have to be measured just befare the course, and aft er 
implementation by the participants into practice. Only the supply lead time is 
known at the moment. The other indicators have not yet been valued. Table 10.5 
may be helpful for this purpose. 

Finally it must be remarked that if a certain impravement occurs, it does not 
necessarily have to be the result of the training course. Also other, for example 
organizational changes can be the origin of logistic improvements. 

10.19 Summary and conclusions 
This chapter gives an answer to research questions 2 and 3.1 with respect to 
company 11. Research question 2 is answered by the logistic research, research 
question 3.1 by the design of the training course. In order to answer the latter 
question, information of the logistic research is used. Especially the logistic 
improvement plan appears to be a central step in the research performed at 
company 11. It includes the task analyses, and bath the general training objectives 
and the concrete learning objectives can be easily derived from the plan. 

10.19.1 Summary and conclusions of the logistic research 
Main logistic problem at company 11 is the lead time of supplied materials, 
especially with respect to imports. The lead time must be decreased in order to 

TABLE 10.5 Company 11: Long term effect main logistic indicators 

Indicator Actual performance Performance after the Improvement 

Supply lead time: 
- imported from 

Europe 
- imported from RSA• 

Supply delivery 
reliability 

Customer service 
degree 

training course 

- 3 months 

- 2Yz months 

% % 

% % 

RSA is the abbreviation of the Republic of South Africa. 

% 

% 
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deercase logistic casts and increase flexibility. In order to reduce the lead time, 
the order process is analysed. lt is divided into seventeen internal and eight 
external activities. Often, a lot of unnecessary time is spent between two 
successive order activities. 

Another objective is to imprave the delivery reliability of finished goods.57 

Although this figure is not measured at the moment, it must become at least 95 
percent. 
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The logistic impravement plan indicates which activities have to take place in 
order to reduce the supply lead time and to imprave the customer service level. It 
includes the task analyses as well. 

10.19.2 Summary and conclusions of the designed training course 
In order to fulfil the logistic objectives of company 11, a training course is 
designed. The need for training is linked with the task analyses. Since the task 
analyses are incorporated in the logistic impravement plan, the need for training 
is actually linked with the logistic impravement plan. Thc general training and 
concrete learning objectives are also directly linked with the logistic research. The 
objectives can be quite easily derived from the logistic impravement plan. From 
the concrete learning objectives, it is not difficult to define evaluation criteria and 
an evaluation instrument. During this phase, special farms are developed which 
must be used in the future work situation. 

After the creation of the evaluation instrument, work methods are made. 
Although they are derived from the concrete learning objectives, the evaluation 
criteria and instrument influence the contents of the work methods as well. The 
work methods can be developed separately for different objectives. Nevertheless, 
it is wise to mix the methods when the program is constructed, in order to create 
an effective and attractive program. Also training material is created. Part of the 
material created during the research is based on evaluation tools of the evaluation 
instrument. The training material consists of manuals, sheets with pictures for 
explanation purposes, farms which are used in the future work situation. 

Finally, the four main logistic indicators can be used to measure the long term 
effect. For the other steps it is hard to draw any conclusions, since they are part 
of the realization of the training course. 

57 At company II, the delivery reliability is called the customer service level. lt is defined as the 
number of customer orders which are delivered complete and in time. 
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Appendix A Ad Logistic Improvement 

Appendix A.l Ad Logistic objectives 

Appendix A.l.l Rednee lead times 
Lead times appear to be a yardstick of the condition of an organization. 
Rednetion of lead times results in a better customer service and lower inventory 
casts. The reason for this is shown by Figure Al. Deercase of lead times results 
in a planning horizon less forther away in time. Hence, forecasting demand 
becomes easier and the same is true for tuning production to demand. As a result, 
there are fewer alterations during production. This causes a less complex goods 
flow and less work-in-process. Planning and management of the goods flow are 
simplified as well, foliowed by a less complicated priority setting and an increased 
delivery reliability. This leads to fewer complaints of customers, through which 
lead times can be decreased. lt is a circle of causes and effects. lt is clear that 
lead time and delivery reliability turn out to be mutually dependent. Although it is 
less clear, the other two logistic objectives interact with lead times as well. 

Appendix A.l.2 Improve tbe delivery reliability 
Delivery reliability is defined as the proportion of a specified quantity that is 
delivered on time during a certain period. This can for example be done for each 
order line, for the total volume of products or for the total value of products. 

Appendix A.1.3 Increase flexibility 
FleXIbility can be defined as the measure and rate of reaction if circumstances are 
changed. There are several kinds of flexibility that can be distinguished: 
1. Product flexibility relates mainly to the rate of bringing a new product on the 

market. lt depends, among others, on the flexibility and control of the 
development process, availability of technica} means and the product itself. 
Flexibility of the product itself depends on the measure of standardization of 
components and the modolar structure of the product. 

Reduced lead times 

FIGURE Al Results of reducing lead times 

Higher delivery 
reliability 

Suurce: Brevé, 1993, p. 21 
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2. Allocation flexibility: flexibility of dividing changed demand over several 
production companies. 

3. Production flexibility consistsof two kinds: 
a. Volume flexibility relates to adjustment of the production volume to 

changed demand. 
b. Mix flexibility relates to the number of eertaio produels (code numbers) 

within a committed production volume. 
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The opposite of flexibility is stability. Stability is also necessary, among others for 
execution of the regular process. An optimum between flexibility and stability 
must he determined in order to maximize realization of the logistic objectives. 

Appendix A.1.4 Decrease integral costs 
With integral casts is meant the (integral) logistic casts. In the case of production 
enterprises, inventory casts are the most important. Other casts are transport, 
handling, casts of ordering and casts of material management. 

Five braad categories of inventory can be distinguished in order to manage 
aggregate inventories:58 

1. Cycle stock, which results from producing in batches in stcad of one unit at a 
time. 

2. Safety ( or buffer) stock is the amount of inventory kept at hand, on average, to 
allow for the uncertainty of demand and supply in the short run. lt is related 
to customer service. 

3. Anticipation inventories consist of stock accumulated in advance of an expected 
peak in sales. 

4. Pipeline inventories, or work-in-process, include all goods in transit, for example 
between severallocations in a distribution system, or between two adjacent 
work stations in an assembly line. 

5. Decoupling stock is used in a multi-echelon situation to permit the separation 
of decision making at the different echelons. For example, decoupling 
inventory allows decentralized decision making at branch warehouses without 
every decision at a branch having an immediate impact on the central 
operations (production and storage) of the organization. 

Unplanned stocks may arise as well. For example, stocks of components can exist 
because other components are produced or delivered toa late. This may rcsult in 
products becoming unsalable. 

Appendix A.2 Ad Management model 

Appendix A.2.1 Inventory management systems (IMS) 

Industrial strategies that refer to efficiency, quality and flextbility have to use an 
integral approach. This means, that the entire process, from supply to delivery to 
the customers, must be looked into. There are three important inventory 
management systems which support decision making: 
1. Manufacturing Resources Planning (MRP 11); 
2. lust In Time production (liT); 
3. Theory of Constraints (TOe). 
Furthermore, several ReOrder Point (ROP) systems exist. These systems focus on 
statistica! inventory control for individual items and are related to material 

58 Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sous, 1985 (2nd edition), p. 59-60; Brevé, B.J.A.M.: Logistiek 
verbeteren: handleiding voor produktiebedrijven. Deventer, Kluwer Bedrijfswetenschappen, 1993 (3rd 
edition), p. 23-24. 
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requirements planning (MRP I) systems.59 ROP systems are discussed in paragraph 
5.7. 

Appendix A.2.1.1 Manufacturing Resources Planning (MRP 11) 
MRP 11 is an integral approach of the goods flow, based on the closed loop 
principle. This means that information is also fed back. Between the existing 
rnanaging levels, production priorities and production planning are tuned to one 
another, so that the production processis controlled. Figure A.2 shows the MRP 11 

system. 
In this paragraph, only the heart of the system is dealt with: the calculation of 

material requirements. This part is also called Matcrials Requirements Planning 
(MRP I). The independent demand (i.e. demand of finished goods and spare parts) 
is forecasted. The dependent demand (i.e. demand of components and materials) 
is calculated from the forecasted independent demand. For this purpose, Bills of 
Matcrials (BOMs) are used. They describe the structure of a product top-down in 
such a way that the number of matcrials and components are known for each 
product. With the help of BOMs, calculations can be made through the time taking 
the present inventories into account. These calculations determine the required 
batch sizes and production lead times, net demand of the different components, 
subassemblies and raw materials. 

Planning 
level 1 

Planning 
level 2 

Plan~1ng 
level 3 

Execution 

Frior1ties 

Prwrity 
management 

(lists of order 
releases) 

FIGURE A.2 MRP 11 structure 

Capacities 

lo(~~~r--~~~mzation means 
plan 

' _________ _J _______ _ 

' 

---,------

Global capacity 
plan 

Capacity 
management 

(Input/Output 
con trol) 

Source: Brevé, 1993, p. 93 

59 Informatiesystemen voor productie- en voorraadbeheersing. Reader. Eindhoven, Eindhoven University 
of Technology, 1994, chapter Al, p. 4-6. 
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To use MRP n, it is important that the next conditions are satisfied: 
reliablc data and input, which means a high discipline among the concerned 
employees; 
a realistic Master Production Schedule (MPS); 
a clear, transparent organization and communication structure; 
involvement of tbc management; 
educated or trained employees. 

These conditions are dealt with in appendix A.3.3. 

Appendix A.2.1.2 Just In Time production (JIT) 
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JIT is used in a high-volume, repetitive, manufacturing setting.60 JIT is a pull type 
system: tbc final assembly schedulc pulls material through the preceding stations 
in a chain of orders. Contrary to MRP, JIT demands only exactly the quantities 
needed to support tbc assembly schedule, which, in turn, closely matches tbc 
actual customer requirements. Each feeding work centre produces only what its 
following ( or consuming) work centre uses to satisfy the assembly schedule. JIT is 
predicated on extremely low fixed set up or ordering casts that imply 
replenishment quantities of a single unit (or tbc smallest practical number of 
units). There is no stockroom: all in-process stock is on the production floor 
between the various work stations. Furthermore, this inventory is kept to a 
minimum. The same applies to in-process inventories between suppliers and the 
first production operations; frequent small shipments of raw matcrials are 
realized. 

JIT is a way of stockless production. In working toward stockless production, 
an organization follows a set of systematic steps: 
1. The need for high levels of quality (bath in the enterprise and with regard to 

supplies) is given extreme emphasis. 

~ H1gher awareness of problems 
I __ and causes of problems 

Ideas to decrease 
batch sizes 

Less 
in ventanes 
in chain 

ldeas to decrease 
leaj times 

Less 
indirect 
casts 

More 
flexibility 

Less 
matenal 
waste 

Higher productivity, short er response time at market demand, 
better pred1ctabihty possibilities, less management cast, 

better qual!ty of products, higher rel!ability 

Less 
repair 
casts 

FIGURE A.3 JIT, a process of continuons improvemcnts 

on purpose decrease 
of work-io.-process 

Source: Brevé, 1993, p. 98 

60 Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 34-35, 625-626. 
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2. Set up or changeover times are reduced as much as possible (very small set up 
times permit the economie production of smalllot sizes as well as increasing 
the utilization of equipment). 

3. Lot sizes are reduced as much as possible and standardized. 
4. Once the plant is in reasanabie balance (in terms of stable, roughly equal 

workloads at the different work centres) inventory is systematically reduced (by 
removing so-called Kanban cards). Each reduction usually leads to the 
identification of a problem (bottleneck area). 

5. The problem is resolved in a cost-effective way (for example, by procedural 
changes, equipment adjustments, etc.) 

Steps four and five are repeated over and over until no further improvements can 
be realized or until zero inventory is achieved between pairs of work centres. In 
the latter case, one then investigates the possibility of automated piece-by-piece 
transfer between the two centres. JIT is a process of constant improvements. This 
is shown by Figure A.3. 

Appendix A.2.1.3 Theory of Constraints (TOC) 

The theory of constraints is also called bottleneck management. lt is an addition 
to an earlier developed management model called Optimized Production 
Technology (OPT). TOC distinguishes three phases: 
1. 11te phase of OPT that emphasizes management of the goods flow. 
2. The phase of the throughput concept, which emphasizes the financial 

objectives of the organization. 
3. The phase of change which directs at the way organizations must change. 
TOC aims at maxiruizing net profit, investment yield and flowsof money. These 
objectives are translated into increase of throughput, reduction of inventories and 
exploitation casts. Here, throughput is defined as the rate of money that is 
generated by sales of goods. Inventories are described as the total amount of 
money invested in purchased goods aimed at selling them later via finished goods. 
Exploitation casts are described as the total amount of money spent on the 
transformation of inventories into throughput. 

TOC does not emphasize materials, but bottlenecks. According to TOC, 

bottlenecks determine production. TOC handles a number of global 'rules':61 

1. Balance flow, not capacity. 
2. The level of utilization of a non-bottleneck is not determined by its own 

potential but by some other constraint in the system. 
3. Utilization and activation of a resource are not synonymous. 
4. An hour lost at a bottleneck is an hour lost for the total system, and an hour 

saved at a non-bottleneck is just a mirage. 
5. Bottlenecks govern both throughput and inventories. 
6. The transfer batch must not and many times should not be equal to the 

process batch. 
7. The process batch should be variable, not fixed. 
8. Schedules must be established by looking at all of the constraints 

simultaneously. Lead times are the results of a schedule and cannot be 
predetermined. 

Main philosophy is that the sum of the local optimums is not equal to the global 
optimum. Therefore, for each bottleneck a detailed production scheme is created. 
Set up times are kept to a minimum. A safety or buffer stock is created just 

61 See Brevé, B.J.A.M.: Logistiek verbeteren: handleiding voor produktiebedrijven. Deventer, Kluwer 
Bedrijfswetenschappen, 1993 (3rd edition), p. 101-106; Hili, Terry: Production/operations 
management. Text and cases. London, Prentice Hall, 1991 (2nd edition), p. 220. 
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befare the bottleneck to prevent stagnation of the bottleneck. TOC uses a eertaio 
algorithm, consisting of the next five steps: 
1. Identify the bottlenecks. 
2. Determine the best way to exploit the bottlenecks. 
3. Let all the other production management decisions be of minor importance to 

the chosen way of exploitation defined in 2. 
4. Take measures to increase bottleneck capacities. 
5. If a bottleneck is nat a bottleneck any langer, start with step 1 again. 

Appendix A.2.1.4 Discussion MRP II, JIT and TOC 

All management roodels discussed (i.e. MRP 11, JIT and TOC) strive after some 
camman objectives: 

Deercase inventories. 
Increase flexibility. 
Tune better with the market 
Increase the service degree. 

MRP [[ 

Infor~~tl~n system 

Management 

Productwn'process 

JIT 

FIGURE A4 Primary focus of MRP 11 and JIT 

Goods 

FIGURE A5 MRP 11 and JIT: way of management 

Souree Brevé, 1993, p 107 

Source: Brevé, 1993, p. 108 
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The way to realize these objectives is different. MRP 11 and JIT, for example, focus 
on different disciplines (see Figure A.4). MRP 11 is an information processing 
system based on the actual production process. lt does oot try to simplify the 
production process. JIT, on the other hand, does, because everything which may be 
simplified doesn't have to be controlled. 

MRP 11 uses central management to deal with thc actual complexity of 
production. It generat es for each production operation just in time a production 
task. Starting with the purchase of raw materials, goods are sent through 
production. JIT uses Kanban cards to manage production. Starting with the last 
operation of the production process, the Kanban system initializes production of 
preceding operations. Figure A.5 shows the two ways of production management. 
The difference of management is also called external management for MRP 11 and 
internat management for JIT. 

Toe tries to combine the good aspects of MRP 11 and JIT. TOe and JIT have a 
lot in common in the field of reduction of set up times, decreasing batch sizes and 
shortening lead times. TOC treats these items even more specifically, because it 
makes a difference between bottlenecks and non-bottlenecks. In contrast with 
MRP n, TOC takes priorities and capacities at the same time into consideration. 

In practice, the next Ioventory Management Systems (IMS) are used the 
most:62 

Reürder Point systems (ROP); 

Manufacturing Resources Planning (MRP 11); 

Just-in-time systems (JIT); 

Theory Of Constraints (Toe). 

For firms that do oot need a complex system (that is, when product variety is low 
and demand is steady), ROP systems give better results than MRP systems, because 
they are cheaper to implcment and simpler. ROP systems are, however, inferior in 
handling situations where demand is unsteady and product variety is high. 

JIT and TOC demand full completion of their systems. This is oot easy and 
takes a substantial amount of time, very aften more than a year. 

A company does oot need to select between MRP, JIT, TOC or some other 
decision system. Each organization must consider and integrate the different 
aspects of the decision systems, which beloog to the specific situation. If this is 
done in a satisfactory way, the systems complement each other. 

Appendix A.2.2 The Customer Order Decoupling Point (CODP) 

In the management model, the CODP plays an important role.63 Figure A.6 shows 
the basic structure of the CODP within the production process. It separates 
activities based on demand and planning. Customer orders penetrate till the CODP 

and from there they are delivered to the customers. 
Generally, a CODP is a main inventory point. In principle, there are no 

inventory points downstream (right of the CODP), while there are only inventory 
points upstream (left of the CODP), if they are economically justified. The choice 

62 According toa research performed at manufacturing factories in the state Ohio in the United 
Stales of America. Source: Newman, William & V. Sridharan: Manufacturing planning and control: 
is there one definitive answer? Production and Inventory Management Journal, Vol. 33, No. 1, 1992, 
p. 50-53. 

63 See Brevé, BJ.A.M.: Logistiek verbeteren: handleiding voor produktiebedrijven. Deventer, Kluwer 
Bedrijfswetenschappen, 1993 (3rd edition), p. 111-114; Hietbrink, H.J. & L Jansen: Ervaringen met 
logistieke pakketten: verslag van een praktijkonderzoek. From W. Ploos van Amstel, AJ.M. Ebus & 
A.A. Veldkamp (eds.): Handboek Logistiek: Logistiek management, material management, fysieke 
distributie. Alphen aan den Rijn, Samson, 1993, p. B4500-3. 
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of a CODP is a consideration between market demands on the one hand and 
production and distribution lead times on the other. The lead times determine the 
measure of investments on inventories in tbc production and distribution process. 
Production does not necessarily take place befare production is decoupled. There 
are five different decoupling points that describe all possible product/market 
situations: 
1. Production to stock and distribution: products are produced and distributed to 

an inventory point located close to the customer; 
2. Production to stock: products are produced to stock and held in a central 

inventory point. From there the products are sent to many geographical 
distnbuted customers. 

3. Compose at order: production of semi-manufactured products are held in 
inventory, while production of finished goods takes place at customer order. 

4. Production at order: raw matcrials and purchased components are held on 
stock. Production takes place at order. 

5. Purchasing and production at order: in principle, nothing is held on stock. Both 
purchasing and production take place on specified customer orders. 

Appendix A.3 Ad logistic improverneut plan 

Appendix A.3.1 Main structure 
Logistic impravement activities can be divided into four groups. These groups are 
also called the four Ps and they deal with the impravement of: 
1. planning and management; 
2. the production structure; 
3. products; 
4. the purebase process. 
These groups are further elaborated upon in appendix A.3.2. First, the relations 
of these groups and the organization and logistic objectives are explained. 
Figure A.7 clarifies three kinds of connections: 
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1. The conneetion between the four logistic objectives on the one hand and the 
general objectives on the other. These general objectives finally aim at 
maximizing profit 

2. The conneetion between the four main impravement fields on the one hand 
and the four logistic objectives on the other. Activities with regard to planning 
and management result in possibilities to: 

increase flexibility (because the alternation processcan be managed better); 
manage the production process better; 
positively influence the organization objectives (because of the better 
managed production process); 
imprave decision making (because of quicker and better information flows 
through the organization). 

Impravement of the production structure results in new possibilities to: 
imprave planning and management; 
increase flexibility (e.g. by shortening set up times); 
increase the delivery reliability (by better process management); 
reduce lead times (by balancing capacities and batch sizes); 
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increase tbe quality level (by using group tecbnologies). 
Impravement activities in tbe field of tbe product structure result in possibilities 
to: 

imprave tbe production structure (e.g. by making products specific as late 
as possible); 
imprave planning and management (e.g. by using more universal 
components); 
imprave tbe purebase process (e.g. by standardization); 
reduce lead times (by applying modular product structures). 

Finally, impravement of tbe purebase process leads to: 
impravement of planning and management (by decreasing inventories of 
raw materials); 
decrease of inventories (among atbers by increasing of tbe delivery 
reliability); 
increase of tbe quality level (e.g. by better product specifications). 
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3. The box around the logistic connections shows that fulfilment of a number of 
basic conditions is absolutely necessary to improve the logistic performance. 
They are discussed in appendix A.3.3. Figure A.7 shows the connections 
between the four groups of logistic improvement activities and other logistic 
concepts which play an important role with respect to logistic improvement. 
The selected management model is developed with the help of logistic 
management systems like MRP 11, JIT and Toe. These concepts can also be 
found in Figure A.7. MRP 11 is related to activities aiming at improvement of 
planning and management. JIT directs on the primary process, and can well be 
identified with improvements of the product and production structure. 

Appendix A.3.2 Connections within the four groups of logistic activities 
The next pages contain four figures with an elaboration of the four logistic 
impravement activities. In the accompanying figures, subsequent activities are 
subsets of foregoing activities. For this reason, a foregoing activity can only be 
satisfied, if all subsequent activities are performed. 

Appendix A.3.2.1 Structuring planning and management 
Planning and management activities fall apart into three partsof activities (see 
Figure A.8): 

improve the planning system (planning rules of the handled information 
system); 
improve the planning organization (the way planning is executed); 
improve the process of order releases. 

Appendix A.3.2.2 Production structure 
One of the most important activities to improve the production structure, is 
increasing the output of bottleneck capacities (see Figure A.9). Other activities 
are decreasing batch sizes by shortening set up times and improvement of the 
production layout. 
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Appendix A.3.2.3 Product structure 
BOMs are important to improve tbc product structure (sec Figure AlO). From a 
logistic point of view, they should: 

have few levels; 
have few code numbers; 
be built up in a modular way; 
only have specific code numbers in the highest levels. 

Appendix A.3.2.4 Purebase process structure 
The main activities of the purebase activities are classified as follows (sec 
Figure All): 

improve the relation with suppliers; 
improve internal activities. 

FIGUREAlO 

Decrease 

Devetop 
the number 

r-- of code 
placning levels of Imprave 

~ 
BOMs a BOM modul ar 

product 
structure 

Restnet the ! I 
number of 

Imprave '-- Imprave r different 
product product 1\l code nubers \ structure speC!fi- at a BOM Make the cation 

1/ product 
specific 
as late 

1/ 
as 

possible 

Increase 
BOM 

rel!abllity 

Structuring with respect to products 

Imprave _ 
purbase 
process 

Pestriet 
the 

number 
of 

sUQ2!iers 

I Decrease 
lead time r-- ~~l~~~~~ -

,------,/ of with 
V 

supphers /'--~r-e-se_n_t-' Develop c_ ___ _.J 

purebase suppliers 
plan 

'-------' 1\ Restnet 

necessüy f-----------1 

\ 

of supply 
check 

~ Speed up 
order 

Imprave 
order 

process 

v'---_c_r_ea_t_io_n_,j\ 

Imprave 
procedures 

for growth, 
release, 

alteration 
and 

decrease 

Source: Brevé, 1993. p. 162. 

Imprave 
market 

research 

Imprave 
perfor
mance 

measunng 
and 

judgemeut 

Imprave 
product 

and order 
specifi
catlon 

Imprave 
inf ar mation 

system 1\ Imprave / 
'--------' order '------~ 

manage-
mentand 
completion 

Source. Brevé, 1993, p. 162, 

FIGUREAll Structuring with respect to the purebase process 

65 



66 Training Courses for Logistic Impravement 

Appendix A.3.3 Basic conditions for the improverneut of logistics 
An essential part of the logistic impravement process is the fulftlment of the basic 
conditions. lf the basic conditions are not satisfied, they must have a high priority. 
The basic conditions rely on: 

reliable data and input, which means a high discipline among the concerned 
employees; 
character of the handled systems; 
a realistic Master Production Schedule (MPS); 

a clear, transparent organization and communication structure; 
involvement of the management; 
educated/trained employees. 

In the next paragraphs these conditions are elaborated further. 

Appendix A.3.3.1 Reliahle data 
Decisions are made based on data or information. If information is incorrect, a 
wrong decision can be made with far-reaching consequences. Hence, people who 
are generating information or take care of the input of the system have to do this 
correctly. lt is necessary that these people arealso responsible for the correctness 
of the information or input. The reliability of data must be measured to trace the 
causes of errors. Especially the next data files are important to check: 

warehouse inventories; 
work-in-process inventories; 
inventories of finished products; 
customer orders, production orders and purebase orders; 
bill of matcrials (BoM); 
procedures. 

Appendix A.3.3.2 Complete formal closed loop system 
The presence of feedback between the different functions of the planning and 
management system and the operational part is essential. Systems dealing with 
information flows in both directions are called closed loop systems. Feedback is 
aimed to keep the system of planning valid, on which production is based. 

Ad hoc or informal changes and adjustments cannot be accepted. Alterations 
can only be carried out by means of prior agreed procedures. 

Appendix A.3.3.3 Realistic Master Production Schedule (MPS) 

The third condition for logistic impravement concerns the presence of a realistic 
Master Production Schedule (MPS). An MPS is a plan to coordinate all production, 
purchasing and sales activities.64 lt is an agreement between several departments 
(e.g. sales, production and purebase) regarding the amounts and timing of 
availability of products in the future. If an MPS is not realistic, it has no value. 
Appendix F.7 shows a list of questions that may be useful in a diagnostic research 
about the MPS. 

Appendix A.3.3.4 Clarity of the organization 
Logistic impravement demands a clear organization, tuned to the earlier 
mentioned basic conditions. The measure of clarity of an organization results 
from: 

the measure of agreement of the objectives; 
the division of capabilities; 

64 Infonnatiesystemen voor productie- en voo"aadbeheersing. Reader. Eindhoven, Eindhoven University 
of Technology, 1994, chapter A2, p. 12. 
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function descriptions; 
the organization of the handled information system, including the computer 
system, databases and the procedures. 

67 

lf an organization strives for a better performance, it is necessary that the people 
working in the organization do the samc. 

Appendix A.3.3.5 Involvement of management 
Involvement of the management may be the most important condition. 
Management must be convineed of the necessity of impravement of the logistic 
performance. Additionally, management bas to spread this to the production 
organization. 

Appendix A.3.3.6 Capable personnel 
Employees dealing with logistics must have enough knowledge and skilis to 
perfarm their tasks. Furthermore, it is necessary that they have the right attitude. 
Appendix F.8 shows a list of questions that can be used if the diagnostic research 
also demands information about personnel. 
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Appendix B Ad Logistic Theory 

Appendix B.l Ad Important aspects in the field of inventory decisions 
The next factors are important in order to plan production or make decisions in 
the field of inventory control:65 

1. Unit value. 
2. Carrying costs. 
3. Average inventory in units. 
4. Carrying charge per unit per year. 
5. Ordering costs. 
6. Costs of insufficient capacity in the short run ( or costs of avoiding out of stock 

situations and the costs incurred when a stock situation takes place ). 
7. System control costs. 
8. Lead time. Part of the lead time is the replenishment lead time, which is the 

sum of: 
- order preparation time; 
- transit time to supplier; 
- time at supplier; 
- transit time back to the stocking point; 
- time from order receipt until it is available at the shelf. 

9. Capacity constraints. 
10. Demand pattern. 

Appendix B.2 Ad Forecasting demand 
From the viewpoint of inventory management and production planning an ideal 
forecasting system must: 
1. Estimate expected demand (in physical units in the short run, but likely in a 

more aggregate unit, such as currency or machine hours, in longer term 
forecasts). 

2. Estimate probable range of actual demand around the expected value (that is, 
forceast errors). 

3. Be timely. That is, provide forecasts sufficiently in advance of any decision that 
must be made. 

4. Have forecasts updated periodically so that revisions to decisions taken can be 
made promptly. 

5. Balance the costs of forceast errors made versus the costs of generating 
forecasts. 

6. Allow human judgment to override mechanica! forecasts. 
7. Be robust. That is, provide forecasts that are not overly sensitive to 

uncontrollable factors. 
An appropriate forecasting strategy for any organization depends on: 
1. The number and the competence of existing forceasters (in most companies no 

one person can do it all). 
2. The amount of budget made available for generating forecasts. 
3. The availability of computer-based data processing facilities. 
4. The purpose of the forecasts, including the timing and accuracy required. 
5. The availability and extent of bistorical and current data. 

65 Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 61-64, 175. 
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6. The ability of decision makers (managers) to cope with sophisticated statistica! 
or other rational approaches. 

Appendix B.3 Ad Economie Order Quantity (EOQ) 
The basic EOQ can he used onder the next eight assumptions: 
1. The demand rate is constant and deterministic (that is, the item is in the 

mature stage of the product life cycle ). 
2. The order quantity need not to he an integral number of units, and there are 

no minimum or maximum restrictions on its size. 
3. The unit variabie costs does not depend on the replenishment quantity, in 

particular, there are no discounts in either the unit purchase costs or the unit 
transportation casts. 

4. The cost factors do not change appreciably with time; in particular, inflation is 
at a low level. 

5. The item concerned is treated entirely independently of other items; that is, 
benefits from joint review or replenishment do not exist or are simply ignored. 

6. The replenishment lead time is of zero duration. 
7. No shortages are allowed. 
8. The entire order quantity is delivered at the same time. 

Appendix B.4 Ad Control systems for items onder probabilistic demand 

Appendix B.4.1 Different categories of inventory 
Decision systems for individual items under probabilistic demand have to account 
for different categones of inventory:66 

1. On-hand stock: stock physically on the shelf. 
2. Net stock = (on-hand)- (backorders). 
3. lnventory position (lP) = (on-hand) + (on-order) - (backorders) - (committed) 
4. Safety stock (ss) or buffer stock is defined as the average level of the net stock 

just befare a replenishment arrives. A positive stock provides a cushion or 
buffer against larger-than-average demand during the effective replenishment 
lead time L. Often the safety stock is defined as follows: 

where, 

ss = safety stock [units]; 
aL = standard deviation of errors of forecasts over a replenishment lead time 

[units]; 
k = safety factor ( camparabie with z of the standard normal distribution 

function). 
There are several assumptions, among others that the errors have a normal 
distnbution with no bias.67 

66 Silver, Edward A. & Rein Peterson: Decision systems for inventory management and production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 252-253. 

67 Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 269-270. 
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Appendix B.4.2 Five reorder point systems 
Also, a reorder point is calculated. There are different control systems, or reorder 
point (ROP) systems, which give an answer to the three basic questions stated in 
paragraph 5.4: 
1. Lot for Lot (L4L) planning. Each time a lot is picked from stock, a new lot of 

the same size is ordered. lt is also possible to order the requirements of one 
period together. This is the same as the fourth system, with a period R equal 
to one. 

2. the order-point, order-quantity (s,Q) system. An order of size Q (for example a 
value near the EOQ) is replenisbed if the inventory position lP beoomes equal 
to or smaller than the reorder point s (where s is equal to the average demand 
during the lead time plus the safety stock). 

3. the order-point, order-up-to-level (s,S) system. An order of size (S-IP) is ordered 
if the lP drops to s or lower. S is aften defined as the sum of s and EOQ. 

4. the periodic-review, order-up-to-level (R,S) S}'Stem: every R units of time an 
order is placed to raise the lP to the level S. 

5. the (R,s,S) system, a combination of the (s,S) and the (R,S) system. Every R 
units of time lP is checked, and only if lP is smaller or equal to s, an order 
quantity is placed to rise the lP to the level S. 

Appendix B.S Ad Different reorder systems for different kind of items 

Appendix B.S.l Guidelines to control class A items 
Different methods can be selected for different kind of (class) items (as discussed 
in §5.8). Class A items are the most valuable itemsfora company and demand 
attention of the higher management.68 Below some guidelines are given for the 
control of A items: 
1. Ioventory records must be maintained on a continuously basis, particularly for 

the more expensive items. 
2. Keep top management informed (for example by means of a monthly report). 
3. Estimate and influence demand. For expensive slow-maving items with 

unexpected demand (e.g. random breakdowns) some protective stock may be 
appropriate. When the unit value of an item is extremely high, it may make 
sense to use a pool of spare parts shared among several companies within the 
same industry. 

4. Estimate and influence supply. 
5. Use conservative initial provisioning: don't order too much the first time. 
6. Review decision parameters frequently. 
7. Determine precise values of control quantities. 
8. Confront shortages as opposed to setting service levels. 
If demand is low per time unit (i.e. below ten units), a discrete distribution, such 
as the Poisson is likely more appropriate than a normal distribution. This 
implicates another standard deviation as well. 

Appendix B.5.2 Replenishment methods for class C items 
There are two possible appropriate replenishment methods for class C items: 
1. Periadie review with a relatively long interval. 
2. Continuous review with the help of a two-bin system. This system uses two 

distinct sections ( called bins). The capacity of one of the bins (the reserve bin) 
is set equal to the reorder point. Demands are satisfied from the other bin 

68 Silver, Edward A. & Rein Peterson: Decision systems for inventory maiUlgement and production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 326-337. 
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until its stock is depleted. Wben it becomes necessary to open tbe reseiYe bin 
tbis is a signal to place a replenisbment order. The remaiDder of tbe order is 
placed in tbe otber bin. 

Appendix B.6 Ad Aggregated coordination 
In addition to tbe control systems described in paragrapb 5.7, a control system 
exists tbat can be used for aggregated coordination: tbe (S,c,s) system. Por eacb 
item coordinated in an aggregate way, tbrec figures must be determined: 

S: tbe order-up-ta-level; 
c: a can-order point; 
s: tbe reorder point. 

Wbenever tbe level of inventory of one of tbe items drops to s or lower, a 
replenisbment order takes place for: 

tbat particular item (like tbe first order replenisbment in Pigure B.l); 
all items witb an inventory level of c or lower (like tbe second order 
replenisbment in Pigure B.l). 

Eventually, c is equal to S and a replenisbment takes place for all items. Eacb 
item is replenisbed up to level S. 

A problem can be to compute tbe values of tbe control parameters. The 
calculations depend on tbe kind of demand pattem and are quite complicated. If 
tbe demand pattem does not fit any of tbe expected demand patterns (i.e. Poisson 
or compound Poisson distnbution), tbe optimal values are even unknown. A 
salution for tbis can be simulation.69 Por different input parameters tbe logistic 
casts can be calculated. The set of S, c and s wbicb results in minimallogistic 
casts are finally selected. 

Simulation demands reliable data witb respect to tbe demand patterns of tbe 
items. Purtbermore, it needs quite a large number of calculations, for wbicb a 
computer is necessary. 

Purtbermore, it is possible tbat one of tbe systems discussed in paragrapb 5.7 
is used. Eacb time wben a replenisbment for one item takes place, also tbe otber 
items are cbecked and replenisbed if necessary. These systems are easier to 
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PIGURE B.l Example of demands and receipts for one item in an (S,c,s) system 

69 Among others, simulation can be used to: 
estimate those process variables which are not directly measurable; 
test the sensitivity of system parameters; 
optimize system behaviour. 

Source: Matko, Drago, Borut ZupanCic & Rihard Karba: Simu/ation and modelling of continuous 
systems. A casestudy approach. London, Prentice Hall, 1992, p. 1. 
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control. Nevertheless, use of these systems may result in higher costs compared 
with the (S,c,s) system. 

Appendix B.7 Ad Balance risks of out of stock and excess inventory situations 
There are five possible methods of modelling attitudes concerning the balancing 
of risks of out of stock situations and keeping excess inventories:70 

1. Safety stocks established through the use of a common factor. 
One of the most frequently used factors is common time supply as the 

safety stock of each item. This approach is seriously in error, since it fails to 
take account of the difference in uncertainty of forecasts from item to item. 
The policy variabie bere is the common number of time periods of supply. 

Another frequently used factor is the use of equal safety factors (like the 
safety factor k discussed in appendix B.4). 

2. Safety stocks based on the costing of shortages. This involves a way of costing 
a shortage once one knows eertaio characteristics of the shortage. 

3. Safety stocksbasedon service considerations. 
4. Safety stocks based on the effects of disservice of future demand. 
5. Safety stocksbasedon aggregate considerations: safety stocks of individual 

items are established using a given available budget, to provide the best 
possible aggregate service across a population of items. 

70 Silver, Edward A. & Rein Peterson: Decision systems for inventory managementand production 
planning. New York, John Wiley & Sons, 1985 (2nd edition), p. 260-266. 
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Appendix C Ad Development of Training Courses 

Appendix C.l Ad Form of the training system 
The farm of the training system determines where and how the training must be 
given. lt depends on: 

the proportion of specific required qualifications; 
the availability of qualified personnet at the Iabour market; 
the number and distribution of the participants of the training course; 
the need for professional trainers; 
the need for certain (valuable) training tools. 

There are several possibilities regarding the farm of the training courses: 

73 

1. Do not train at all. There is no need for training if the demanded qualifications 
are nat specific and can be found at the Iabour market. 

2. External training. An external organization exists which provides training 
courses for the required qualifications. The next possibilities exist: 
a. External training outside the company. This choice is made, when 

qualifications are not specific for the organization. The employees can lcarn 
their demanded qualifications at an external training-institute. 

b. Developed training at the company. If a company delivers a lot of people to 
be trained, it can consider to develop an at-the-company training tagether 
with the external training institute. 

c. The external training at the company. Same companies, which have a lot of 
employees to be trained who don't have to obtain specific qualifications, 
decide to develop and organize training courses on their own. Reduced 
training casts is the most important argument to do this. 

3. Training at the working place. This kind of training deals with courses which are 
specially developed for the organization. If the required qualifications mainly 
consist of practical skills, the training must be given at the working place. A 
prerequisite is that the work process must allow training possibilities: machines 
and tools for example must be available for the training course. 

4. Training in a training centre. If employees have to obtain specific qualifications, 
which cannot be obtained at the working place, learning situations must be 
created in a training centre. Large companies aften possess their own central 
or regionat training centre. 

Appendix C.2 Ad Step 1: Determine necessity of training 
The question whether training is necessary can be answered with the help of the 
next questions: 
1. Do objectives at a higher level in the organization result in problems at a 

lower level? (What's the problem?) 
2. Which possibilities exist to solve the problem? (Several salution possibilities) 
3. Do the solutions demand special skilis of the (new) personnel? (Qualification 

problem) 
4. Can the skilis be trained? (Motivation and disposition) 
5. Can the skilis be applied in the working situation? (Conditions) 
6. Do planned, intentionallearning processes necessary to obtain the skilis exist? 

(Training) 
7. Which training farm is the most efficient? (Training modality) 
8. Is the suggested training the best and cheapest alternative of the possible 

solutions given in answer two? (Choice of alternatives) 
9. Must the objective of question one be changed? (Solution for a higher level in 

the organization) 
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Appendix C.3 Ad Step 4: Formulate concrete learning objectives 
Learning objectives cover several important functions, because they are: 

helpfut to determine the contents of the course; 
helpfut to create an evaluation instrument, because of the fact that the 
learning objects result from the main objectives; 
helpfut to design training situations and to select a work farm; 
a communication medium between the developer and other people, like other 
developers, the principal of the organization where employees have to be 
trained, the teacher and the participants of tbc training course. 

In genera!, learning objectives are classified by three kind of skilis: 
a cognitive area with re gard to the inteliectual function (knowledge ); 
an affective area with regard to attitudes, interest, motivation, norms and 
values (attitude); 
a psycha-motorial area with regard to physical actions (skilis). 

Furthermore, a distinction can be made between (1) reactive and interactive skills, 
and (2) reproductive and productive skilis. Skilis can be bath of the first and the 
secoud kind.71 

Reactive skilis concern attention and act according a certain system of values. 
Interactive skilis concern the social, communicative and management skills. 
Reproductive skilis are carried out according predefined procedures. 
Productive skilis are used in new problem situations, when predefined 
procedures cannot be used, but certain principles and strategiescan be used. 

During formulation of the learning objectives based on the task analyses, the 
developer should ask bimself the next questions: 

Which skilis are demanded by the task ( cognitive, psycho-motorial, reactive, 
interactive)? 
Have these skilis to be practised according predefined procedures 
( reproductive, productive)? 
What knowledge simplifies the execution of the skilis? 
Which learning activities should be performed by the participants of the 
training course to obtain the desired skilis? 
Which skilis have tbc participants already had to their disposal? 

Appendix C.4 Ad Step 7 & 8: Design work methods & make the training material 
The task analyses and the learning objectives have to be translated into an 
effective program. For this purpose, a so-calied screen metbod bas been 
developed, which consists of tbc next steps: 
1. Delermine the learning objectives, which must be realized by the program. 
2. Split each learning objective into sub-learning objectives. 
3. Think of (brainstorm) a work farm for each sub-learning objective, which may 

be suitable to realize that sub-learning objective. 
4. Delermine for each work farm its attractiveness for the program (for example 

by help of + + for very good and - - for very bad). 
5. Determine the necessary total amount of time for each work farm. 
6. Make a screen (for example at a large piece of paper) and fill in those partsof 

the program that are known. 
7. Fill intherest of the program with a selection of the work farms made under 

point three. Aspects which can be considered are attractiveness, variety, the 
group process, etcetera. 

71 See also Duijsens, RJ.H.: Metal Industry and Technica[ Education in Tanzania. Model for Matching 
Demand and Supply of Knowledge and Skills. Master of Science thesis. Eindhoven, Eindhoven 
University of Technology, 1996, p. 20. 
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Appendix D Ad Methodology 

Appendix D.l Ad Selection of enterprises 

Appendix D.l.l Research questions 
The next research questions have to be answered by the general study among 
enterprises: 
1. What are the general characteristics of a number of Tanzanian industrial 

enterprises (derived from research question 1d)? 
n. Which enterprises must be selected (derived from research question 1e)? 
III. What are the needs of these enterprises with regard to logistics and 

training in that field (derived from additional needs from TIRDO)? 

Appendix D.1.2 Research units 

75 

The units of observation during the research are Tanzanian industrial companies 
(that is, companies with ISIC code 3).72 Some non-manufacturing enterprises are 
added to the research, because these enterprises are also relevant according to 
TIRDO. These enterprisescan be classificd as trading (ISIC code 61) and transport 
and starage (ISIC code 71) companies. 

The units of analysis are: 
general characteristics; 
characteristics which influence the la gistic performance (like the products 
made, the production process and purebase characteristics); 
logistic characteristics (like planning and management characteristics, including 
inventory management systems and need for training). 

Appendix D.l.3 Kind of research 
The study among enterprises deals with the description and classification of 
(genera!) characteristics of the research units. Hence, the research is of a 
descriptive nature.73 

Appendix D.1.4 Research design 
The research design is a survey, since that is the best way to determine a large 
number of characteristics among a large number of research units. 

Appendix D.l.S Population and sample 
I assumed that large companies (i.e. companies employing fifty or more people) 
have more interest to receive a training course in the field of logistics, because 
they can save more money (in absolute tcrms) by a better logistic performance. 
Therefore, the study focused on companies with fifty or more employees. 
Furthermore, the geographical area for the research is limited to the Dar es 
Salaam region due to practical constraints. Hence, only companies in the Dar es 
Salaam region employing fifty or more people form the population. 

The most recent data found with regard to industrial enterprises in Tanzania 
date from 1989. In 1989 there were 166 industrial enterprises with fifty or more 

72 rsrc stands for International Standard Industrial Classification. rsrc codes indicate the kind of 
(industrial) activity of an organization. Appendix G contains a table with the most important rsrc 
codes for this research. 

73 See Baarda, D.B. & M.P.M. de Goede: Basisboek methoden en technieken: praktische handleiding 
voor het opzetten en uitvoeren van onderzoek. Leiden/Antwerpen, Stenfert Kroese uitgevers, 1990. 
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people engaged.74 Consequently, the population was unknown at the time of the 
research and the final sample is a non-probability one. 

In total, 27 companies have been selected by TIRDO. The sample consists of 22 
companies in the ISIC 3 sector and five trade, transport and starage companies 
(ISIC codes 61 and 71). Figure D.1 shows the distribution of manufacturing 
enterprises (ISIC code 3) for the Dar es Salaam region and Tanzania in 1989. The 
distribution of the industrial enterprises in the sample is also shown. A distinction 
is made between the original sample and the final sample.75 

The distribution of the final sample with regard to the industrial activities (that 
is, ISIC codes 31, 32, 33 up to 39) is nat representative for the population of 
enterprises in 1989. For research questions 1 and 11 of this study it is nat a 
problem, since they focus on the selection of enterprises for further investigation. 
For the required overview of the current situation (research question III) it means 
that it is hardly possible to generalize the results of the study. 

Appendix D.1.6 Data collection 
Ta classify the characteristics of the selected enterprises, a structurcd interview 
bas been executed. lt contains bath open and closed questions. These questions 
arebasedon eertaio characteristics which have to be measured.76 Table 7.1 
shows the characteristics and the variables measured by the interview. Because the 
questions are of a different nature, they have to be answered by different persons 
in the company. For this reason, a questionnaire was made. The research was 
announced to the enterprises. Afterwards, the questionnaires were delivered to 
the companies. Between one and two weeks later, they were collected. If there 
were any difficulties, they were solved during the eaUeetion of the questionnaires. 

Three companies of the sample which differed in nature were selected to test 

Population (1989) and samples: sectoral d1stribution 
Compames with 50 or more persons engaged 

ISIC code 

FIGURE D.1 Distribution of industrial activities in final and original sample, and 
in Dar-es-Salaamand Tanzania (of companies employing 50 persons 
or more in 1989) 

74 
Directory of industries. Industrial census (1989) Volume I: (50+) industrial establishments. Dar es 
Salaam, Bureau of Statistics, President's Office, Planning Commission, 1992 

75 The original sample size is 27. Only twenty companies responded to the research. Hence, the final 
sample size is equal to 20. 

76 A selection was made of several lists with logistic characteristics. See appendix F. 
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the questionnaire.n Unfortunately, one of the companies did notwant to 
cooperate, and another company spent more time on filling in the questionnaire. 
As a consequence, only one questionnaire was used as a test case. This 
questionnaire was changed a little. The new questionnaire was the final one and 
can be found in appendix H. 

Appendix D.1.7 Data preparation and analyses 
The research questions belonging to the descriptive study indicate that only 
frequency calculations are important. lt is not the objective to find cohcrence 
between two or more variables. 

Appendix D.2 Ad Design of training courses w.r.t. inventory management 

Appendix D.2.1 Research questions 
Main research questions two and three have to be answered by the case studies: 

Research question 2: How does the inventory management system in the selected 
enterprises look like and how does it function? 
Research question 3: How must a training course in the field of inventory 
management be designed and can a general framework be designed for such 
training courses? 

Appendix D.2.2 Research units 
The units of observation are the selected industrial companies in Dar es Salaam. 
The units of analyses are the market and logistic characteristics (product, 
production process, purchase, and planning and management characteristics). 

Appendix D.2.3 Kind of research 
The second investigation deal with the description and classification of 
characteristics of the research units. As a result the research is descriptive. 

Appendix D.2.4 Research design 
The number of research units is small, namely two. For this reason it is possible 
to determine the logistic charactcristics by means of a case study. 

Appendix D.2.S Population and sample 
The twenty companies which responded to the questionnaire during the general 
study composed the population of the second research. A sample was drawn by 
means of the six selection criteria shown in Table 7.2. After that, six companies 
were eligible for further research. Three of the companies however were less 
interesting because of the next three reasons: 

77 The three companies differed in the field of industrial activity, kind of ownership and size (that is, 
the number of people engaged): 

1st company 2nd company 3rd company 

Industrial Food manufacturing Manufacture of glass Non-ferrous metal basic 
activity (!SIC code 31) (products) (ISIC code 36) industries (!SIC code 37) 

Ownership Wholly government Wholly private owned Government bas 50 or 
owned more percent share capita! 

Size 50-99 500+ 100-499 

Source: Directory of industries. lndustrial census (1989) Volume I: (50+) industrial establishments. 
Dar es Salaam, Bureau of Statistics, President's Office, Planning Commission, 1992. 
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l. One campany's main function wasn't production, although it bas a production 
department for spares and parts. 

2. One company had almast broken down. 
3. One company would probably be privatized and as a result, management and 

policies might change. 
One of the three other companies did not have concrete interests for further 
research. The other two companies were finally selected. It is clear that bere 
again, the sample was a non-probability one. 

Appendix D.2.6 Data collection metbod 
Most data were collected by means of an oral interview during the case studies. 
Other data, like information on stores bin cards of three materials in company I 
and purebase figures at company 11 were gathered with the help of existing 
information. Most data were collected using the lists with logistic characteristics 
(see appendix F). If a eertaio problem existed, more questions were asked about 
it. As a result, the interviews were structured for a great part. Furthermore, most 
questions were open. 

Appendix D.2.7 Data preparation and analyses 
Befare the case studies began, it was unknown what kind of information would be 
collected. Problems were analysed and solved with the help of the methad 
indicated by Figure 7 .1. For one of the two companies training courses were 
designed after the logistic research had been finished. Durlog the design of the 
training course, na research took place at the company. Nevertheless, feedback 
was given by the company regularly. 
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Appendix E Ad General Study among Enterprises 

Appendix E.l Ad Results of the investigation 

Appendix E.l.l Response 
Of the original sample of 27 companies, 20 filled in the questionnaire. Hence, 
seven companies did nat reply, due to several reasons. Two companies did nat 
produce at the moment of the study for example, and another company did nat 
want to cooperate at all. 

Nat every company that filled in the questionnaire answered all questions. 
Hence, the responseforsome of the questions was (somewhat) lower. 

Appendix E.1.2 General charaderistics 
The general characteristics of the enterprises consist of their size (i.e. number of 
employees) and their ownership structure. 

Response 

Fwat sample (74%) 

S1ze original sample 27 
S1ze final sample· 20 

FIGURE E.l Response investigation 

Si ze 
10 

Not found (4%) 

Toa busy (4%) 

No praductio!l (7%) 

How many people does your company 
employ fu1l-t1me or part-time?· 

. 
" . i 6 

FIGURE E.2 Sizc of enterprises 

Total number of employees 

79 
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Appendix E.1.2.1 Size 
As discussed earlier, it is assumed that large companies are in absolute terms 
more interesting than small ones. For this reason, a sample bas been drawn with 
large companies, i.e. companies with more than fifty persons engaged. Also the 
companies which have been added to the sample (i.e. companies not in the ISIC 3 
sector) employ over fifty people. Figure E.2 shows the size of all the enterprises. 

Appendix E.1.2.2 Ownership 
Most of the companies (75%) are owned for fifty percent or more by the 
government (see Figure E.3). At the moment a processof privatization is going 
on. Some of the enterprises which are now owned for 50 or more percent by the 
govcrnment may he (more) privatized next year. 

Appendix E.1.3 Charaderistics which influence the logistic performance 
A number of characteristics influence tbc way inventories must he managed. 
Three of them are the kind of production process, the demand pattem and tbc 
reliability of supplied (raw) materials. The first two items are discussed below, 
since the other is described in chapter 8. 

Ownership 

How does the ownership structure looks hke? · 

Wholly governme.nt (45%) 

Wholly private (15%) 

Govt. ' 50% (30% J 

Govt. < 50% (10%) 

FIGURE E.3 Ownership structure 
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Production process 
(Combina twns are possible) 

What kind of production process 
1s running in your f actory? · 

Production process 

FIGURE E.4 Kind of production processes in production organizations (some of 
the respondents have more than 1 kind of production process) 
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Appendix E.1.3.1 Kind of production process 
The kind of production process is one of the variables that delermines tbc best 
way of rnanaging inventories (sec also Tablc 5.1). Four production companies say 
they have more than one kind of production process. Thcir answers are all 
includcd in Figure E.4. 

Appendix E.1.3.2 Predictability customer demand 
Also, tbc dcmand pattem influences invcntory management. If the demand is 
probabilistic, a certain safety ( or buffer) stock is requircd in order to realize a 
certain customer service level. 

Figure E.S shows the predictability of total sales of finished goods. Five 
companies say that over 80 percent of thcir sales are predictablc. For other 
companies this figure is lower, which means in general that they need more 
stocks. 

Appendix E.1.4 L>gistic charaderistics 

Appendix E.1.4.1 Ioventory turnover 
Figure E.6 shows tbc inventory turnovers for individual companies from 1993 to 
1995. lf tbc inventory turnover valucs zero, this means that the figure could nat 
bc calculated, due to unreliablc or lack of data. For cach enterprise the avcrage 
of tbc values has been used to sart the entcrprises. Hence, the companies at the 
right side perfarm quitc well (on average), the companies at the left hand side sec 
their stocks replaced quite slowly. 

Appendix E.1.4.2 L>gistic problems 
Seventy percent of the respondents has logistic problems, thirty percent bas nat. 

Appendix E.1.4.3 Possession of or demand for Ioventory Management Systems 
Ninety percent of the companics owns or nceds an IMS, ten percent does not. 
Only four companies have automated a part of their system (sec Figure E.9). Two 
of thcm have done this only fora small part (up to twenty percent), tbc other two 
for a greater part (up to cighty percent). 

l 4 

~ 
0 

Pred1ctability of sales 

'Whtch part of total sales of 
fin1shed goods ts predicta bie?· 

0-20\l\ 

Precl1ctab11lty of sales 

FIGURE E.5 Predictability of demand 
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In ven tory turnover 
ioventory turnov-er = 

ann u al sa les 
average stock 

Year 

f:Zl1993 

lillill1994 

El 1995 

Indivtdual companies (sorted on average inve!ltary turnover) 

FIGURE E.6 Inventory turnover for individual companies for tbc years 1993, 1994 
and 1995, sorted on average inventory turnover per company 

Logist1cs problems 

'Does your company (somet1mes) have 
problems wJth the control of stocksQ 

Yes (70%) 

FIGURE E.7 Distribution of companies with or without logistic problems 

Owns or needs IMS 

'Does your company possess a system that takes care 
of the control of stocks, or does your company have plans 

to develop or buy a system in order to control stocks? 

Yes (90%) 

No (10%) 

FIGURE E.8 Passession of or demand for IMSs 
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Appendix E.1.4.4 Kind of Ioventory Management Systems possessed or required 
The investigated organizations have been asked what kind of systems they use, or 
will use in future (see Figure E.lO). lt was possible to give more than one answer. 
Most frequent MRP I, MRP 11 and ROP are mentioned. These are the systems that 
do not need full completion of their systems (see appendix A.2.1.4). Some 
companies indicate that they will develop or buy an IMS in the future, but that 
they do not know what kind of system is suitable for their company. 

Appendix E.1.4.5 Recorded logistic procedures 
Three quarters of the companies have laid down their procedures, necessary to 
control stocks recorded in a hook, a report or some other document. 

Appendix E.1.4.6 Need for training 
Most companies (85 percent) do at least need some training in the field of 
logistics. The kind of necessary training varies from basic training with computers 
and computer software to training in inventory management and stock controL 
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12 

~ 10 
a 
8 
8 8 
0 

~ 6 
j 
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A ut oma ti on degree 
currtnt Inventory Management Systems 

·wh1ch part of the tasks of 
the system are automated? 

O% >0-20% >20-40% >40-60% >60-80% >80-100% NA 

Automation degree 

FIGURE E.9 Automation degree of current Inventory Management Systems 
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Kind of lMS 

FIGURE E.lO Kind of Inventory Management Systems 
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Proeed ures recorded '? 

'Are the proeed ures necessary to control stocks 
recorded in a book, a report or someether document? 

FIGUREE.ll 

FIGURE E.l2 

Yes (75%) 

Distribution of companies with or without laid down procedures 

N eed f or trainwg 

'Does your company have a need for 
tr aHHng courses 1n the f 1eld of logist1cs? 

Yes (85%) 

Distribution of companies that need or don't need any training in 
the field of logistics 
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Appendix F Logistic Characteristics 

Appendix F.l Market Charaderistics 

Characteristic 

1. Market segments 

2. Demands of the market 
segments 

3. Market objectives 

4. Market Jarecasts 

5. Customer orders 

6. Volume and mix flexibility 

7. Kind of customers 

8. Market structure 

9. Distribution 

10. Reason customer orders 

11. Competition 

12. Extemal developments 

13. SWOT analysis 

14. Marketing strategy 

15. Importance logistics 

Question 

Which market segments are distinguished? 

Which demands do the market segments have with regard to: 
a. quality? 
b. price'? 
c. lead times? 
d. delivery reliability? 

How can these demands be translated into objectives? 

Do you possess reliable forecasts and/or knowledge with respect to the market demand at 
the short, middle long and long term? 

What is the number of and the average size of customer orders (as an indicator of the 
reliability of the forecasted demand)? 

What flexibility (for example extra capacity or stocks) does your company possess in order 
to anticipate at: 
a. volume fluctuations of the market demand? 
b. mix fluctuations of the market demand? 

a. What kind of customers can be distinguished, and is there a great variety among them? 
b. Have you sorted your customers on importance? 
c. Does a certain policy exist in order to appoint capacity to customers in the case of 

under capacity? 

What market structure is used in order to reach the customers: 
- direct'! 
- via traders? 
- via retailers? 
- via department stores? 

Are the produels delivered directly or indirectly to the end users? 

Do you have insight in the fact if customer orders are generaled because of a direct need 
or because of a replenishment of stock? 

a. Which organizations are your competitors? 
b. What are their strong and weak points? 

What are important external developments for your company: 
a. trend? 
b. season? 
c. conjuncture? 

Do you possess the results of a recently performed SWOT analysis (Strengths, 
Weaknesses, Opportunities, Threats)? 

Which plans and strategies do exist in the field of marketing? 

Are logistics important as a market instrument in your company? 

Source: Griend!, P.J.M. van de, J.H.J.M. Romme & M.E.A. Striekwold: Checklisten Logistiek en Produktiemanagement. Deventer, 
Kluwer Bedrijfswetenschappen, 1991-, p. l.l.A.9.-07-09. 
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Appendix F.2 General Characteristics 

Characteristic Question 

1. General description of the How can the products made be described? 
products sold 

2. General market a. How many and what kind of customers can be distinguished? 
characteristics b. What is the demand pattem for the final products? 

3. Goals of the organization a. What are specific goals of your company? 
b. What is the manufacturing strategy of your company? 
c. Does your company support a make or make-and-buy strategy? 

4. Basic policy assumptions What are the basic policy assumptions of your enterprise? 

5. Kind of productionlindustrial What kind of production is present in your company? 
process job shop I batch-wise I worker-paced line flow I machine-paeed line flow I continuous, 

automated rigid flow 

6. C/obal goodsflow How do goods flow through production? 

7. Yield 

8. Order result, cost result, 
utilization result 

9. Structure of cost price 

10. Material value 

11. Total added value 

12. Number of (customer) 
orders per year 

13. Kind of (customer) orders 
(new/repeating) 

14. Number of type numbers, 
active and passive 

15. Service degree and market 
performance (lead time, 
delivery reliability) 

16. Purchasing value 

17. Number of purchasing 
code numbers 

Delermine a diagram, with: 
- inventories 
- production operations 
- flow of goods from inventories to production opcrations etc. 

a. What is the yield of the past five years in terms of total number of finished goods? 
b. What is the yield of the past five years in terms of money units? 

a. What are the order results of the past five years? 
b. What are the cast results of the past five years? 
c. What are the capacity utilization results of the past five years? 

What is the structure of the cast price: 
a. % value of purchased matcrials 
b. % depreciations 
c. % wages 
d. interest 
e. lease and rent (of buildings etc.) 
f. profit? 

What is the total material value (in money units) 

What is the total added value (in money units, and as a percentage of sales price)? 

What is the number of and the average size of customer orders (as an indicator of the 
reliability of the forecasted demand)? 

Which percentage of the customer orders is new, and which repeating? 

a. How many of the total amount of type numbers are currently used in any of the 
products? 

b. How many of the total amount of type numbers are currently not used? 

How many percent of the agreed lead times is in practice: 
- delivered on time 
- delivered too early 
- delivered too late? 

What is the total purchasing value per year (in money units)? 

What is the total number of purchasing code numbers? 
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Characteristic 

18. Number of purchasing 
orders per year 

19. lnventory cost level, 
inventory turnover 

20. Logistic costs 

21. Number of employees, 
direct and indirect 

22. Organization structure of 
the production 
organization and place of 
logistic department 

23. Distri bution of logistic 
tasks across departments 

Question 

How many purchasing orders does your company create per year with respect to: 
a. materials, including material aids 
b. production means 
c. others? 

a. What are the total sales per year in money terms? 
b. What is the total value of stocks in warehouses during six specified moments? 
c. What is the total value of work-in-process during five specified moments? 

What are the logistic casts, split up to: 
a. order processing, planning and management casts 
b. purebase casts (casts to purchase, does not include casts of purchased materials) 
c. external transport 
d. receipt and handling 
e. stocks 
f. interest of stocked goods? 

a. How many persons does your company employ directly? 
b. How many persons does your company employ indirectly? 

a. How is the production organization organized? 
b. Where is the logistic department located in the production organization? 

Which departments are responsible for the next tasks: 
a. material requirements planning 
b. purebase and collecting 
c. goods receipt 
d. production planning 
e. inventory management and material release 
f. production? 
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Source: Brevé, B.J.A.M.: Logistiek Verbeteren: Handleiding voor Produktiebedrijven. Deventer, Kluwer Bedrijfswetenschappen, 1993 
(3rd edition), p. 65. 

Appendix F .3 Product Charaderistics 

Characteristic 

1. Description 

2. Structuring of the products 

3. Market demand per product 
group 

4. Technica/ aspects of 
products 

Question 

a. How can each product (group) be described? 
b. What kind of product (groups) are dealt with? 
c. Are these product (groups) of a homogeneaus or heterogeneaus nature? 

Which groups of products arise, if they are grouped by: 
a. technica! complexity 
b. necessary capacities 
c. price? 

What are, per product (group): 
a. the demand patterns of the past five years? 
b. the possibilities to forceast demand? 
c. the reliability of forecasted demand (if possible, ask the forecasted demand of the last 

five years)? 

What is for each product (group ): 
a. the phase of the product life cycle in which the product (group) remains? 
b. the expected economie life expectancy of the product? 
c. the expected technica! life expectancy of the product? 
d. the measure of customer specification for the product (group)? 
e. the volume of the products? 
f. the weight of the products? 
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Characteristic 

5. Number (percentage) of new 
types and alterations per year 

6. Percentage of products in 
production not released 

7. Development and 
preparatory times of new and 
changed products, reliability 
of development plans 

8. Pareta-curves of products 

9. Specification of inventories 

10. bzcurrent risks 

11. Product structure, Bilt of 
Material (BOM) 

12. Product complexity 

13. Product variety 

14. Product universality and 
product specification 

15. Price characteristics of raw 
materials and semi
manufactured products 
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Question 

a. How many (percent of) produels are less than one year old? 
b. How many (percent) of the total number of produels change each year? 

a. How many percent of the produels in production has not yet been released for furthcr 
processingor sale? 

a. What is the development and preparation time of new products? 
b. What is the developmcnt and preparation time of changcd products? 
c. How manypercent of the development plans is executed in practice? 

What are the Pareto curves of produels with respect to: 
a. sales? 
b. inventories? 
(for example: 20% of the produels take care of 80% sales) 

How are inventories built up? 
a. Total value of money stored: 

- raw matcrials 
- semi-manufactured produels 
- finishcd goods 

b. Number of days stored: 
- raw matcrials 
- semi-manufactured produels 
- finished goods 

a. Are any produels slored which might be unable to use or sale after some period? 
b. What is the total value of these products? 
c. What are possible consequences of invaluable matcrials for the production of other 

goods? 

How does for each product (group) the product structure by means of the bill of material 
looks like? 

a. How many levels in the BOM exist for each product (group)? 
b. How many different produels exist in each level within each BOM? 

What are the number of different produels in different phascs of the production process 
(the product diabolo)? The diabolo for example exists of: 
a. Number of raw matcrials 
b. Number of semi-manufactured produels 
c. Numbcr of finished goods. 

In which part of the total amount of produels is a certain (important) component used? 

a. What are the prices of raw materials? 
b. What are the prices/values of semi-manufactured products? 

Source: Brevé, B.J.A.M.: Logistiek Verbeteren: Handleiding voor Produktiebedrijven. Deventer, Kluwer Bedrijfswetenschappen, 1993 
(3rd edition), p. 65-69. 

Appendix F.4 Production and Process Charaderistics 

Characteristic 

1. Flow diagram of the (basic) 
goodsflow 

2. Number and kind of 
operations 

Question 

a. How do goods flow through production? 
b. Between which operations are they in stock? 
c. Where is the CODP located? 

How many operations exist of each kind? 
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Characteristic 

3. Work contracted out 

4. Technica! description of the 
operations 

5. Operation times and casts 

6. Technica! uncertainty of 
processes (breakdown, 
efficiency) 

7. Fall out flows (quantitative) 

8. lnventories: place and 
function in production 
process 

9. Machine capacity 

10. Place of the machine in 
the production process, 
measure of 
universality/usability 

11. Production lead time 

12. Batch sizes in the different 
production phases 

13. Repair and maintenance 

14. Man capacity per operation 
ph a se 

15. Bottlenecks 

16. Production shifts and 
schemes 

Question 

a. Is any work contracted out? 
b. If so, which work is contracted out? 

Could you give for each operation: 
a. a technica! description? 
b. the technological degree? 
c. measure of inlegration with other processes? 

What are for each operation: 
a. the operation times? 
b. the operation costs? 

What are for each operation: 
a. the percentage of time that it cannot be used because of a breakdown? 
b. the utilization? 

What are for each (intermediate) products: 
a. the percentage that falls out (as percentage of total (semi-) manufactured goods)? 
b. the percentage that must be repaired? 
c. the percentage that must be rejected? 
d. the percentage that must be scrapped? 

What are, for each stock of products: 
a. its function in the production process ( cycle stock, buffer/safety stock, anticipation 

stock, work-in-process, decoupling stock)? 
b. the maximum number of days that produels should be in this stock? 
c. the actual (average) number of days that produels are in this stock? 

What is, for each machine (group): 
a. the maximum capacity? 
b. the real capacity? 
c. its efficiency? 

What is, for each machine (group): 
a. its place in the production process? 
a. the measure of universality/usability? 

What are for each (group) of operations: 
a. the operation time? 
b. the queue time (including causes)? 
c. the variety of production lead time? 
d. the uncertainty of production lead time? 
e. the possibilities to influence production lead time? 

What is for each production phase: 
a. the average batch size? 
b. the variety in batch size? 

What is for each (group) of operations: 
a. the total time of maintenance per week!year or other time unit? 
b. the total repair time per week!year or other time unit? 

What is for each operation phase: 
a. the maximum available man capacity (number of operations per persou per 

day/week!year or other time unit)? 
b. the real capacity? 

Which capacity/capacities are bottlenecks: 
a. if maximum capacities are used? 
b. if real utilization degrees are used? 

a. How many shifts per day and per week are used? 
b. How many hours does a shift last? 
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Characteristic 

17. Machine flexibility 

18. Set up times and casts 

19. Man flexibility 

20. Flexibility of tools 

21. Development of capacities 
and flexibility 

Training Courses for Logistic Impravement 

Question 

What is the flexibility of each machine? 
(total, per machine group, per machine, and purchasing lead, development, installation and 
start up times of new machines) 
NOTE: See also Brevé, 1993, Fig. 4.11, p. 72. 

What are for each machine, and for each product that can be made on this machine, the 
set up times and costs? 
N01E: Sec also Brevé, 1993, Fig. 4.13, p. 73. 

a. What is the (average) training time per employee? 
b. In what measure are the employees multi usable? 

How many different operations can be performed byeach (main) tooi? 

a. What were the total capacities of the past five years? 
b. Were these capacities able to cope with fluctuations in demand during the last five 

years with respect to: 
- total volume? 
- the product-mix? 

Source: Brevé, B.J.A.M.: Logistiek Verbeteren: Handleiding voor Produktiebedrijven. Deventer, Kluwer Bedrijfswetenschappen, 1993 
(3rd edition ). p. 69-73. 

Appendix F .5 Purebase Characteristics 

Characteristic 

1. Purchase volume 

2. Inventories 

3. Number of purchased 
products 

4. Make or buy policy 

5. Number of requests for a 
quoration for new or 
changed products 

6. Number of orders 

Question 

What is the total purebase volume: 
a. total and specified to price, volume and currency (Pareto analysis) 
b. in relation to production volume 
c. per product (group) 
d. per (internal) customer 
f. per used technology 
g. split to production (e.g. raw materials) and non-production goods (e.g. capita! goods) 
h. per supplier 
i. per currency 
j. per country 

a. Are nonnative inventories developed (that is, is there a minimum or maximum for a 
certain inventory level)? 

b. What is the amonnt of total inventory of the past five years? 
c. How large are total inventories in relation to purebase volume for the past fiVe years? 

What is the total number of purchased produels of the past five years: 
a. per (internal) customer 
b. per technology 
c. per supplier 

Does the company follow a make or make-and-buy policy? 

What is the number of requests for a quolation for: 
a. new products, bounded to production 
b. new products for capita! investment 
c. changed products, bounded to production 
d. changed products, for capita! investment 

a. What is the total number of customers, both internal and external? 
How many orders exist: 
b. total number for the past five years 
c. per (internal) customer 
d. variety of orders in time 
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Clzaracteristic Question 

7. Number of purclzased orders What is the total number of purchased orders: 
a. total number for the past five years 
b. split to production and non-production goods 
c. per supplier 
d. variety of purchase orders in time 
e. number of contracts, year orders andlor blanket orders 
f. number of initia! purchase orders 
g. number of orders per contract, number of orders per year order, number of order lines 

per order 

8. Number of receipts 

9. Number of invoices, number 
of invoices clzanged 
compared with order 

10. Order creation time 

11. Number of suppliers 

12. Logistic peiformance of 
suppliers 

13. Quality peiformance of 
suppliers 

14. Number of outstanding 
purchase orders 

15. Relation with suppliers 

16. Position of suppliers at the 
market, degree of 
alignment 

h. number of alterations on placed orders (incl. person causing this change) 

What is the total number of receipts? 

a. What is the number of invoices? 
b. How many invoices are changed compared with the final orders? 

What is the creation time of an order? 

What is the number of suppliers: 
a. total 
b. per land or geographical distance 
c. per technology 
d. of production goods 
e. of non-production goods 

What is the logistic performance of suppliers with regard to: 
a. lead times per product group (per supplier) in time units 
b. lead times per product group (per supplier) in money units 
c. delivery reliability 
d. flexibility? 

What quality performance do suppliers have: 
a. quality per product (group) per supplier 
b. lead times of tests and variety 
c. scrap 

What is the number of outstanding purchase orders? 

How are your suppliers related to your company? co-producer I preferred supplier I 
second supplier I secoud souree 

What is the position of your suppliers at the market (and degree of alignment): monopoly 
I world prices I contract obligations I alternatives I share of supplier volume 

Source: Brevé, B.J.A.M.: Logistiek Verbeteren: Handleiding voor Produktiebedrijven. Deventer, Kluwer Bedrijfswetenschappen, 1993 
(3rd edition), p. 81-85. 

Appendix F.6 Planning and Management Characteristics 

Characteristic Question 

Objecth•es of the planning and management system 



92 

Characteristic 

1. Descriplion of lhe complete 
planning procedure 

2. Scope of planning and 
management sys/em 

3. Consequences of Customer 
Order Decoupling Point 
(CODP) 

4. Description of the Master 
Production Schedule (MPS) 

5. Time line: which activities 
take place at which 
moments? 

6. Way of cantrolling im·entory 

7. Delivery procedure 

8. Afteration procedure 

9. Batch sizes of eaclz product 
(group) 

Training Courses for Logistic Improvement 

Question 

Could you describe the complete planning procedure with respect to: 
a. long term planning? 
b. middle long term planning? 
c. short term planning? 
d. material requirements planning? 
e. purebase and collecting? 
f. machine scheduling and loading? 
g. material release? 
h. execution? 
i. all feed back flows (performance indicators)? 

What is the scope of the planning and management system with regard to: 
a. span width within the organization? 
b. limits? 
c. possibilities? 
d. contacts with suppliers? 
e. central planning? 
f. sales organization? 

What is the influence of the CODP at: 
a. the assortment of products? 
b. the demanded delivery reliability? 
c. inventory costs? 
d. the costs of certain production operations? 
e. possibilities to manage certain production processes? 
f. the quality of forecasts? 
g. the number of customers? 
h. the circulation rate of products? 
i. an eventually present specific market policy? 

a. How bas the MPS been completed? 
b. In what way does the MPS influence/determine planning? 
c. In what way does the MPS influence/determine order acceptation? 
d. How is the MPS maintained? 

a. Which activities take place at which moments? 
b. What are the planning periods for each decision? 
c. What is the measure of detail for each planning level? 
N01E: See also Brevé, 1993, Fig. 4.14, p. 75. 

a. Is there any system used to control inventories? 
b. If so, what system is used? 
c. Is this system used for all products? 
d. Can stocks of certain produels always be found at the same location? 

What is the minimum size of released produels for each stock of products? 

a. How frequent are plans adjusted to changed circumstances? 
b. How are plans adjusted to changed circumstances 
c. Is the system able to cope with these alterations (that is: is the system flexible enough?) 

What is for each (group of) product(s): 
a. the minimum batch size? 
b. the maximum batch size? 
c. the eventually used fzxed or common batch size? 

Organization planning and management 

10. Basic policy assumptions 

11. Structure of organization: 
responsibilities 

a. Does the company have some general policy assumptions in the field of planning and 
management? 

b. If so, what are these assumptions? 

a. What are the responsibilities of the persons whodeal with the system? 
b. To whom do these people have to report their results? 
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Characteristic 

12. Camptroliers of each 
planning level, 
campetences and 
responsibilities 

Question 

a. What are the responsibilities of the comptrollers who deal with the system? 
b. To whom do these people have to report their results? 

Description of the information systems 

13. Functional description of 
handled computer systems 

14. Description of the 
interfaces 

Could you describe the handled computer system in terms of: 
a. hardware? 
b. functions? 
c. utilization degree? 
d. innovation capacity? 
e. initia! costs? 
f. flexibility? 
g. protection? 

a. Is the system conneeled with suppliers? 
b. Is the system centrally planned or internat planned? 
c. Does the sales department influence the system? 
d. Could you describe the procedures of the above mentioned interfaces? 

Performance of the management system 

a. Has the system been used according to the procedures? 
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15. Evaluation ofthe way the 
Sj'Stem is handled b. How many times are the results of the system allered (percentage of alterations related 

to total number of tasks/results performed by the system) 

16. Evaluation of the 
utilization degree of the 
system 

17. Evaluation of the real 
results of the system 

18. Comparison of different 
plans and reality 

a. Has the system always been used? 
b. If nol, when is it used, and when isn't it? 

Which percentage of the results of the system are correct? 

Does the system satisfy the expectations? 

Source: Brevé, B.J.A.M.: Logistiek Verbeteren: Handleiding voor Produktiebedrijven. Deventer, Kluwer Bedrijfswetenschappen, 1993 
(3rd edition), p. 74-80. 

Appendix F.7 Questions about an MPS 

Characteristic Question 

1. Existence of MPS Does an MPS exist? 

2. Objectives Which objectives have been defined? 

3. Role and place of the MPS in What is the role and place of the MPS in the control model? 
the control model? 

4. Aggregation level of the MPS At which aggregation level is the MPS composed? Which level of products? Which produels 
are MPS-items? 

5. Facilities Which facilities does it offer? 

6. Relation with higher Which relation does the MPS has with higher management plans? 
management plans 

7. Way how the '!•IPS-team' is How is the 'MPs-team' composed? 
composed 

8. Tuning of production, safes Are there regularly meetings in order to tune production and sales and other functions? 
and other functions 
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Characteristic 

9. Responsibilities 

10. Role of the commercial 
departments 

11. Binding agreements 

12. Clarity about changes 

13. Reliability of the plan 

14. Function of global capacity 
planning 

15. Capacity check 

16. Planning horizon 

17. Performance indicators 

18. Inlegral MPS 

19. Realistic MPS 

20. Panic-resistance MPS 

21. Fonnalized MPS 

22. Procedures 

23. Documentation 

Training Courses for Logistic Improvement 

Question 

Are responsibilities clearly divided? 

What is the role of the commercial departments? 

Have binding agreement always been made? 

Are changes clearly put down in the plan? 

Is the plan reliable? 

What is the function of global capacity planning? 

Do the correct capacity checks take place? 

What is the planning horizon; are time fences defined correctly, and are they used 
correctly? 

Are there any clear performance indicators? 

In what measure is the MPS integral? 

In what measure is the MPS realistic? 

In what measure is the MPS panic-resistant? 

How is the plan formalized? 

What are the procedures arom1d the plan? 

Has everything been doeurnenled wel!? 

Source: Brevé, B.J.A.M.: Logistiek Verbeteren: Handleiding voor Produktiebedrijven. Deventer, Kluwer Bedrijfswetenschappen, 1993 
(3rd edition), p. 129. 

Appendix F.8 Questions about Persounel 

Characteristic Question 

1. Education Is the personnet educated wel!? 

2. Training Is the personnet trained wel!? 

3. Accurate function Are there accurate function descriptions available and are there wel! defined task analysis? 
descriptions and wel/ dejined 
task analysis 

4. Expectations Do the personnet know what is expected from them? 

5. Systematic personnet Do systematic personnet evaluations take place (age, knowledge, experience)? 
evaluations 

6. Personnet qualijication and Is there a good system of personnet qualification and career support present? 
career support 

7. Training demands 

8. Discipline 

9. Attitude towards change 

10. Change tagether 
cooperation 

Are training demands systematically determined? 

Is personnet disciplined and do they work according agreed procedures? 

How do the personnet think of change? 

Is the personnet willing to change tagether with others? 

Source: Brevé, B.J.A.M.: Logistiek Verbeteren: Handleiding voor Produktiebedrijven. Deventer, KI uwer Bedrijfswetenschappen, 1993 
(3rd edition ), p. 131. 
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Appendix G Table with ISIC Codes 

!SIC code 

3 

31 

32 

33 

34 

35 

36 

37 

38 

39 

6 

61 

7 

71 

(lndustrial) activity 

Manufacturing 

Food manufacturing 

Textile, wearing apparel and leather industries 

Manufacture of wood and wood products, including furniture 

Manufacture of paper and paper products, printing and publishing 

Manufacture of chemieals and chemica!, petroleum, coal, rubber and plastic produels 

Manufacture of non-metallic mineral products, except produels of petroleum and coal 

Basic metal industries 

Manufacture of fabricated metal products, machinery and equipment 

Other manufacturing industries 

Wholesale and retail trade and restaurants and hotels 

Wholesale trade 

Transport, starage and communication 

Transport and starage 

Source: Directory of industries, Industrial census (1989) Volume I: (50+) industrial establishments. Dar es Salaam, Bureau of 
Statistics, President's Office, Planning Commission, 1992; Gaillard, H.: Sector study. Lccture notes (number 1621). Eindhoven, 
Eindhoven University of Technology. 

Appendix H Questionnaire 

The next seven pages contain the final questionnaire which was used during the general study among 
enterprises in Dar es Salaam. 
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Questionnaire 

111. Name of enteq>rise 

Introduetion 
This investigation deals with the demand for logistic systems and logistic training courses of Tanzanian 
enterprises. A number of enterprises in the Dar es Salaam region bas been selected to participate in 
this research. Your company is also one of these selected enterprises. You are friendly asked to 
cooperate with this investigation and to fill in this questionnaire. 

The investigation is part of study of a Dutch student named ing. Gijs van Haastrecht. This study is 
done in order to get a Master of Science Degree at the Eindhoven University of Technology in The 
Netherlands. The research is supervised by both the Tanzania Industrial Research and Development 
Organization (TIRDO) in Dar es Salaam and the Eindhoven University of Technology. 

Thank you in advance for your cooperation. 

Part A: General questions 
Question 2 to 7 contain some general questions about you and the enterprise you work for. 

2. What is your name? 

3. What is your function in the company? 

4a. How many people does your company Number of employees full-time: 
employ full-time? 

4b. How many people does your company Number of employees part-time: 
employ part-time? 

5. How does tbc ownership structure 0 wholly gaveroment owned 
looks like? 0 wholly private owned 

0 firm in which the gaveroment bas 50 or more 
percent share capital 

0 firm in which the gaveroment has less than 50 
percent share capita} 

0 firm under regionat or district cooperative 
unions 

0 firm under other cooperative societies 
0 other, please specify: 

Questionnaire Page 1 of 7 



6a. What was the total amount of sales of 1993: Tsh I US$ 
1993? 

6b. What was the total amount of sales of 1994: Tsh I US$ 
1994? 

6c. What was the total amount of sales of 1995: Tsh I US$ 
1995? 

7a. What was the total volume of 1!1!1993: Tsh I US$ 
inventory at January 1st, 1993? 

7b. What was the total volume of 1!1!1994: Tsh I US$ 
inventory at January 1st, 1994? 

7c. What was tbc total volume of 1!1!1995: Tsh I US$ 
inventory at January 1st, 1995? 

7d. What was the total volume of 1!1!1996: Tsh I US$ 
inventory at January 1st, 1996? 

Part B: Product and Production 
Question 8 and 9 deal with tbc products and tbc production processin your company. 

8. What (kind of) products does your Description of product(s) (groups): 
company make? 

9. What kind of production process is 0 Job shop 
running in your factory? 0 batch-wise production 

0 worker-paced line flow 
0 machine-paeed line flow 
0 continuous, automated rigid flow 
0 othcr, plcase specify: 

Part C: Market and demand 
Question 10 to 14 deal with the market at which your company operates, and the demand of this 
market for finished goods. 

10. Which part of total salcs of finished 
goods is predictable? 

% of total sales: 
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11. What kind of customers does your Please, specify: 
company setve? 

12. How do you reach your customers? 0 direct 
0 via traders 
0 via retailers 
0 via department stores 
0 other, please specify: 

13. Does the sales of certain products 0 Yes, please specify: 
show a seasonal pattern, and if so, 
what kind of seasonal pattern? 

0 No 

14. Does a certain trend exist in the sales 0 Yes, please specify: 
of the company and if so, what kind of 
trend exists? 

0 No 

Part D: Supply and purebase 
Question 15 and 16 deal with the supply and purebase of (raw) materials which are necessary for 
production of goods. 

15a. Which part of total supply is 
delivered too early? 

15b. Which part of total supply is 
de livered just in time? 

15c. Which part of total supply is 
delivered too late? 

Of total purebase volume, 
% too early: 

% just in time: 

% too late: 

Questionnaire Page 3 of 7 



16. How are the main suppliers of the 
company related to your company? 

More answers are possible! 

0 co-producer 
0 preferred supplier 
0 other, please specify: 

Part E: Logistic and Ioventory Management Systems 
Question 17 and 18 deal with any problem your company might have with regard to the control of 
stocks. Question 19 to 26 deal with a system that your company may possess, in order to control 
stocks. lt is not necessary that your company possess such a system. If your company does, it is 
possible that it does not only take care of stocks, but alsoother functions in the company. 

17. Does your company (sometimes) 0 Yes 
have problems with the control of 0 No -+ continue with question 19 
stocks? 

18. What kind of problems does your Please, specify: 
company (sometimes) have with the 
control of stocks? 

19. Does your company possess a system 0 Yes -+ continue with question 22 
that takes care of the control of 0 No 
stocks? 

20. Does your company have plans to 0 Yes 
develop or buy a system in order to 0 No -+ continue with question 27 
control stocks? 

21. Does your company want to develop 0 Development 
or buy a system in order to control 0 Buy 
stocks? 

22. What kind of system is or will be 0 MRP 1: Material Requirements Planning 
used for stock control? 0 MRP 11: Manufacturing Resources Planning 

0 ROP: ReOrder Point system 
0 OPT: Optimized Production Technology 
0 TOC: Theory Of Constraints 
0 JIT: Just In Time 
0 other, please specify: 

23. Which part of the tasks of the system % of total number of tasks: 
are or will be automated? 
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24. Which of the next fields are handled 0 sales 
hy the system? 0 forecasting of demand 

0 transport 
More than onc answcr is possihlc 0 production 

0 purebase 
0 capacity planning 
0 others, please specify: 

25. Which departments (will) use the Please, specify: 
system? 

26. Are thc procedures ncccssary to 0 Yes 
control stocks recorded in a hook, a 0 No 
report or some other document? 

Part F: Additional questions in the field of logistics 
Question 27 and 28 deal with the production process. To answer these questions, please use the 
enclosed paper with the title 'Paper to answer question 27 and 28' (at page 7). Question 28 deals with 
the Customer Order Decoupling Point. This point indicates from which (inventory) point in the 
production process the goods flow is controlled hy individual customer orders. 

Question 29 and 30 deal with the demand for logistic training courses hy your company. Question 31 
deals with any logistic needs of your company that are not treated hy this questionnaire. Question 32 
and 33 deal other prohlems in the company and anything you want to remark in addition to this 
questionnaire. 

27. Could you make a diagram in which Make a diagram at enclosed page, called 
the inventories and production 'Paper to answer question 27 and 28' ( see page 7) 
processes of your company are given, 
and could you indicate how goods 
flow through these inventories and 
production processes? (see example) 

28. Can a Customcr Order Dccoupling Plcasc, indicatc this in the diagram which was made 
Point he indicated in the diagram? at the previous question. 

29. Does your company have a need for 0 Yes 
training courses in the field of 0 No -+ continue with question 31 
logistics? 
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30. What kind of training courses in the Please, specify: 
field of logistics does your company 
need? 

31. What additional needs does your Please, specify: 
company have with respect to logistic 
or Inventory Management Systems? 

32. Are there any problems in your Please, specify: 
company which are more important 
than problems in the field of 
logistics? 

33. Do you have any further remarks? Please, specify: 

Part G: Address and phone number 
Finally, question 34 and 35 deal with the addrcss and phone number of your company. This in order to 
check if we have the correct address. Furthermore, it may be easier if we are able to contact you ( or 
some other person who is able to answer questions in the field of logistics) directly the next time. 

34. What is the addrcss of the 
enterprise? 

35. What is your tclcphonc numbcr at 
this company? 

End of questionnaire - Thank you very much for your cooperation - Asante sana 
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Paper to answer question 27 and 28 

Example - Production of tables 

Custcmer 

Table Order 
Waoden Sawic.g Sandpapering sheet:;; Decoupl1ng 
sheets Point 

I 

Assembly Uopainted Patnting 

tables 

Waoden Sawins Sandpapertng Table 0 Production 
legs legs process 

v Inventory Pmnt/ 
Stock 

In this example, the 
customer order 
decoupling point lies 
between assembly and 
painting. This means, that 
the customers order the 
tables in a specific colour. 
After the tables have been 
ordered, the tables are 
painted and delivered. 

Please. could you give a diagram of the goods flow in your company in this box? If you need more space, use the other 
side of the page as wel!. If there is a Customer Order Decoupling Point, could you indicate where it is? Thank you in 
advance. 

Questionnaire Page 7 of 7 



Appendix I Ad Case Study Company I 103 

Appendix I Ad CaseStudy Company 1 

Appendix 1.1 Company 1: Logistic Characteristics 

Characteristic 

General characteristics 

Size: number of employees 

Ownership 

Total sales 1993 
Total sales 1994 
Total sales 1995 

Total inventory, Jan 1st, 1993 
Total inventory, Jan 1st, 1994 
Total inventory, Jan 1st, 1995 

Inventory turnover 1993 
Inventory turnover 1994 

Lead time 

Market and demand 

Actual delivery reliability 

Kind of customers 

Market structure 

Seasonal pattem 

Trend 

Demands of the market 

Reason orders 

Value 

80 

Wholly private owned 

Tsh 424,654,000 
Tsh 631,414,000 
Tsh 781,936,000 

Tsh 66,998,000 
Tsh 112,114,000 
Tsh 124,559,000 

4.7 
5.3 

Supply time: 
- local matcrials 
- imported matcrials 

Manufacturing lead time 

Distribution lead time 

Total lead time 

1 day - 1 month 
1- 3 months 

6 weeks 

1 day 

6- 19 weeks 

How many percent of the agreed lead times is in practicc: 
- delivered on time: 75% 
- delivered too early: 
- delivered too late: 25% 

- Gaverument departments 
- Organizations 
- Individuals 

- direct delivery to customers 
- advertisement through media 

Yes. Government or pubtic organizations seems to have more liquid assets in 
the 3rd quarter of the year. 

Yes, there is an upward trend. However, sales seems also to depend on the 
conjunct ure. 

- High quality 
- l..ow priccs 
- Smaller lead times 
- Deliver as promised 

Most orders are placcd because a direct need, some because of replenishment 
of stock. 
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Competitors, strong and weak points 

Product 

Main produels/services 

Inventory: value and time 

Production 

Production process 

-<(-

D1sassemble 
machine 

0 
New 
conductors 

Training Courses for Logistic Impravement 

Competitor 1: 
Strong: Highly experienced staff and modern equipment 
Weak: Distance (settled in South Africa) 

New in the market 
Other competitors: 
Strong: Low prices 
Weak: Use of low quality matcrials 

Poor quality and workmanship 

- Repair and maintenance of electric machines. 
- Electric installation and mechanica! works. 

Total value of money slored 
- Raw materials: Tsh 141,529,833 
- Finished goods: Tsh 4,570,983 

Number of days stored: 
- Raw materials, bought in past few years: 
- Raw materials, bought earlicr: 
- Finished goods: 

Job shop 

Investigat10n 
test 

0 
Make 
new 
C011S 

Defectlve 
machine 
motor/ 
alternator 
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Capper 
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FIGURE I.1 Company I: Goods flow 

Total value of work-in-process 
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slots 

Cut insutat10o 
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machine 
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machtne 

Insert 
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Intermedia te 
tests 

1/1/1993: Tsh 
1/1/1994: Tsh 
1/1/1995: Tsh 

31,000,000 
16,000,000 
8,000,000 
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Insert 
capper coils 
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Place 
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Kind of stocks Materials: Decoupling stock 

Bottlenecks 

Flexibility (volume and mix) 

Supply and purebase 

Max. number of days mat. on stock: Matcrials which are bought in the past 
few years, are up to one year in 
inventory. 

Number of days matcrials on stock: 3-12 months 

Not applicable in our organization (That is: there are no bottlenecks) 

Not applicable (because of having enough capacity) 

Purchasing value Tsh 37,000,000 

% value of purchased matcrials in relation 35% 
to cost price 

Logistic costs (per annum) 

Pareto curves: purchased matcrials 

Pareto curves: matcrials on stock 

Reliability supply 

Relation with suppliers 

Placement of new orders 

Import 

Planning and management 

Dis tribution of logistic tasks 

- Order processing Tsh 420,000 
- management costs Tsh 4,00,000 
- Purchase costs (does not include costs of Tsh 11,000,000 

purchased matcrials) 

- 40% of the matcrials take care of 60% of the purchase volume. 
- 60% of the matcrials take care of 40% of the purchase volume. 

- 22% of the matcrials take care of 80% of the inventory 
- 78% of the matcrials take care of 20% of the inventory 

Of total purchase volume, 
50% is delivered too early; 
15% is delivered just in time; 
35% is delivered too late. 

When terms of preferred supplier are not favourable, supply is ordered from 
ether suppliers. 

The order is normally placed: 
- when the matcrials have reached a certain point; 
-on demand. 

Of the key supplies (copper strips, round wires, insuiatien materials), 98-100% 
is imported. 

Logistic task Department 

a. material requirements planning Production 
b. purchase and collecting Purchasing 
c. goods receipt Stores sectien 
d. production planning Finance 
e. inventory management and material Stores sectien 

release 
f. production Production 
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The logistic department is located in the finance department, but having a well collaboration with production department 
through CMW, WS and DWS. 

~--

Deputy Works 
s-upeflntenjant 
(DWS) 

I I 
I hfec~,a!Hcal Wind1ng 

c~---
section 1 

Chief of 
Ma1ntenance and 
workshops (SMW) 

Works 
Superintendant 
(WS) 

I 
W1nd1ns 
sectwn 2 

FIGURE 1.2 Company r: Production department 
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(Sometimes) problems with the control of 
stocks 

Kind of problems 

Possession of IMS 

Need for IMS 

Kind of future system 

Fields handled by the system 

Departments which wil! use the IMS 

Procedures recorded in some kind of 
document 

Need for training courses 

Additional needs 

Personnet 

Education 

Training 

Availability function descriptions/task 
analyses 

Expectations 

Training demands 

Discipline 

Attitude towards change 

Change logether I cooperation 

Others 

Further remarks 

Yes 

Control of stocks of materials used on special machines (e.g. high technology 
machines and machines wound using copper bars) 

No 

Yes, a system wil! be developed and/or bought in the near fut ure. 

MRP 1, ROP, or as advised by an expert 

Sales, forecasting of demand, production, purchase, capacity planning. 

Finance, production and marketing 

Yes 

Yes: 
- Training of senior staff in supervisory roles, technica! skills, essential supplies 

procurement and maintenance of plant and machinery. 
- Other needs that still have to be identified. 

- Inventory control systems software, including staff training. 
- Exposure of senior staff and managers to similar firms with similar systems. 

The personnel is educated wel!. 

The personnel is trained wel!. 

Accurate function descriptions and well defined task analyses are available. 

The personnel knows what is expected from them. 

Training demands are systematically determined. 

Personnel is disciplined and work according agreed procedures. 

They think positive as long as they are/think well about it. 

The persounel is willing to change logether with others. 

Requirements of expertise assistance in developing and setting up the logistic 
and lnventory Management Systems. 

Appendix 1.2 Company 1: Management Model 

Activity Description Kind of items 

Al B I c 

1. Classify items based its Delermine which (group of) matenals are: v 
kind and on yield per year. - class A items: all copper strips; (all items) 

- class B items: round copper wires, insulation materials and 
hearings; 

- class C items: all other materials. 
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2. Delermine the next factors - Unit value v [Currency/unit] .; 
for each (group of) - The canying charge per unit per year r [currency/currency/year] 
mate rial: - Carrying casts Imgvr [Tsh/year] 

- Average inventory Iavg [in units] 
- Ordering casts A [currency] 
- Casts of insufficient capacity in the short run ( or casts of avoiding 

out of stock situations and the casts incurred when an out of 
stock situation takes place) [currency] 

- System control casts: casts associated with the operation of the 
particular decision system selected. [currency] 

- Lead time L Part of the lead time is the replenishment lead time, 
which is the sum of: 
- order preparation time 
- transit time to supplier 
- time at supplier 
- transit time back to the stoeking point 
- time from order receipt until it is available at the shelf 

- Capacity constraints 
- Demand pattern, cansisting of: 

- average demand [demand/time unit] 
- standard deviation (use normal distribution if average demand is 

above ten units, a discrete distribution (eg Poisson) otherwise) 
- trend (if applicable) 

3. Keep records of demand Keep records of demand in order to possess reliable data dealing .; .; 
with historica! demand. Register: 
- demand from production (for individual customer orders); 
- receipts of materials; 
- available balance/on stock. 

4. Forceast demand Forceast demand based on demand pattern. Forecast: .; 
- expected demand; 
- expected standard deviation of expected demand. 

5. Calculate economie order Calculate: .; 
quantities and the size of - Economie Order Quantities 
safety stocks - the size of the safety stocks 

- the size of the economie reorder interval 

6. Delermine which materials Define groups of materials. .; 
can be controlled in an 
aggregate way. 

7. Delermine the casts Delermine per group of matcrials which can be controlled in an .; 
advantages and aggregate way: (a=advantage or saving, d=disadvantage or extra 
disadvantages of cantrolling casts) 
these goods in an aggregate al. Savings on unit purebase casts. 
way. a2. Savings on unit transportation casts. 

a3. Savings on ordering casts. 
a4. Ease of scheduling 
dl. Additional (average) inventory casts. 
d2. Additional system control casts. 
d3. Additional casts due to Iess flexibility. 

8. Delermine the risks and Delermine the risks and casts of out of stock situations with the .; 
casts of out of stock help of: 
situations for the most - expected demand; 
important goods. - expected standard deviation of expected demand. 

9. Delermine the risks and Delermine the risks and casts of excess inventories with the help of: .; 
casts of excess inventory of - expected demand; 
the most important goods. - expected standard deviation of expected demand. 
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10. Delermine the best way Find a metbod to order A items as soon as possible: ..; 
to control class A items a. Derive material requirements; 

b. Order as soon as possible. 

11. Delermine the best way Find a system that is able to answer the next questions: ..; 
to control class B items - How often should the inventory status be determined? 

- Should the item be ordered? 
- How much of the item should be requested on any particular 

order? 
Because flxed order costs are high, the items should be controlled 
in an aggregate way. 
Select one of the control systems: 
1. Lot for Lot (L4L) systcm 
2. (s,Q) system 
3. (s,S) system 
4. (R,S) system 
5. (R,s,S) system 
6. (S,c,s) system 

12. Sirnulale material If a (S,c,s) system is chosen, a simulation can delermine (close to) ..; 
movements (if necessary) optima) values for S, c and s. 

13. Delermine the best way Select one of the control systems: ..; 
to control class C items 1. Perioctic review with a relatively long interval. 

2. Continuous review with the help of a two-bin system. 

Appendix 1.3 Company 1: Logistic lmprovement Plan 

Activity Description Frequency Respons- Kind of items 
ible' 

A I I B c 

1. Make choice with Make choice with regard to automation, with respect Once Top 

regard to to the activities performed in this improverneut plan, Manage-

automation in particular forecasting, simulation and keeping 
ment 

records of demand. 

2. Classify items based Delermine which (group of) matcrials are: Once per Fmance ..; 

on its kind and yield - class A items: all copper strips; year Man. (all items) 

per year. - class B items: round copper wires, insulation 
matcrials and hearings; 

- class C items: all other materials. 



110 Training Courses for Logistic Impravement 

3. Determine the next - Unit value v [Currency/unit] Once per v 
factors for each - The carrying charge per unit per year r year 

(group of) material: [ currency/currency/ycar] 
- Carrying costs I.",vr [Tsh/year] 
- Average inventory I.", [in units] 
- Ordering costs A [currency] 
- Costs of insufficient capacity in the short run ( or 

costs of avoiding out of stock situations and the 
costs incurred when out of stock situations take 
place) [ currency] 

- System control costs: costs associated with the 
operation of the particular decision system 
selected. [currency] 

- Lead time L Part of the lead time is the 
replenishment lead time, which is the sum of: 
- order preparatien time 
- transit time to supplier 
- time at supplier 
- transit time back to the stocking point 
- time from order receipt until it is available at the 

shelf 
- Capacity constraints 
- Demand paltern, consisting of: 

- average demand [demand/time unit] 
- standard deviation (use normal distribution if 

average demand is above ten units, a discrete 
distribution (eg Poisson) otherwise) 

- trend (if applicable) 

4. Keep records of Keep records of demand in order to possess reliable Wh en Material/ v v 
de mand data dealing with historica! demand. Register: necessary stores 

- demand from production (for individual customer 
manager 

orders); 
- receipts of materials; 
- available balance/on stock. 

5. Forceast demand Forceast demand based on demand pattern. Once per v 
Forecast: year/when 

- expected demand; 
necessary 

- expected standard deviation of expected demand. 

6. Calculate economie Calculate: Once per v 
order quantities and - Economie Order Quantities year/when 

the size of safety - the size of the safety stocks 
necessary 

stocks - the size of the economie reorder interval 

7. Determine which Define groups of materials. Once per v 
matcrials can be year 

controlled in an 
aggregate way. 

8. Delermine the costs Delermine per group of matcrials which can be Once per v 
advantages and controlled in an aggregate way: (a=advantage or year 

disadvantages of saving, d=disadvantage or extra costs) 
controlling these al. Savings on unit purebase costs. 
goods in an al. Savings on unit transportation costs. 
aggregate way. a3. Savings on ordering costs. 

a4. Ease of scheduling 
dl. Additional ( average) inventory costs. 
d2. Additional system control costs. 
d3. Additional costs due to less flexibility. 
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9. Delermine the risks Delermine the risks and casts of out of stock Once per v 
and casts of out of situations with the help of: year 

stock situations for - expected demand; 
the most important - expected standard deviation of expected demand. 
goods. 

10. Determine the Delermine the risks and casts of excess inventories Once per v 
risks and costs of with the help of: year 

excess inventory of - expected demand; 
the most important - expected standard deviation of expected demand. 
goods. 

11. Delermine the best Find a methad to order A items as soon as possible: Once per v 
way to control a. Derive material requirements; year 

class A items b. Order as soon as possible. 

12. Delermine the best Find a system that is able to answer the next Once per v 
way to control questions: year 

class B items - How often should the inventory status be 
determined? 

- Should the item be ordered? 
- How much of the item should be requested on any 

particular order? 
Select one of the control systems: 
1. Lot for Lot (L4L) system 
2. (s,Q) system 
3. (s,S) system 
4. (R,S) system 
5. (R,s,S) system 
6. (S,c,s) system (for aggregated con trol) 

13. Sirnulale material If a (S,c,s) system is chosen, a simuiatien can Once per v 
movements (if delermine (close to) optima) values forS, c and s. year/when 

necessary) 
necessary 

14. Delermine the best Select one of the control systems: Once per v 
way to control 1. Periadie review with a relatively long interval. year 

class C items 2. Continuous review with the help of a two-bin 
system. 

15. Control items Use the necessary systems defined for class A, B and Wh en Material v v v 
C items. necessruy manager 

a. At the moment of the research, it was not clear who would be responsible for which tasks. 

Appendix 1.4 Company 1: Example Simulation 

Appendix 1.4.1 Introduetion 
Based on three examples, a simulation can he carried out in order to determine 
the optima} S, c and s value of an (S,c,s) system. 

Appendix 1.4.2 The simnlation model 
The reorder point s is used to replenish the inventory of one ar more items. 
During the supply lead time, a certain demand for the item exists. Hence, s must 
he large enough to satisfy the demand during the lead time. Because demand is 
uncertain heforehand, the expected demand during the lead time must he 
availahle plus a safety stock. This safety stock depends on the safety factor k (see 
§5.7). 
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For item i, si is equal to: average demand during lead time for item i + (k * 
standard deviation for item i during the lead time), or: 

where 
!-'i,! = 
ai, I = 
L = 
k = 

s. = L *1-' 1 + k.jL *a 1 l 1, I, 

the average demand of item i during one month; 
the standard deviation of item i during one month; 
replenishment lead time (in months); 
safety factor to deercase the chance of a out of stock situation 
( during the lead time). 

(1) 

The order-up-to-level S has to satisfy the demand during a specified period 
between two replenishments. This specified period is called P. Because demand is 
uncertain beforehand, the expected demand during period P must be available 
plus a safety stock. Again, this safety stock depends on the safety factor k. 

For item i, Si is equal to: average demand during period P for item i + (k * 
standard deviation for item i during period P), or: 

where 
!-'i,! 
ai,I 
p 
k 

= 
= 
= 
= 

the average demand of item i during one month; 
the standard deviation of item i during one month; 
the desired time interval during two replenishment (in months); 
safety factor to deercase the chance of an out of stock situation 
(during time interval P). 

(2) 

Finally, the can-arder-point c must be specified. The value of c depends on the 
individual fixed order costs of each item. The lower these costs (in relation to the 
fixed order costs for the entire order), the closer c will be to S. At company I the 
fixed order costs for the entire order are quite high, and the 'individual' fixed 
order costs relatively small. For reasoos of convenience, ei is equalized to Si. 

Appendix 1.4.3 Input parameters 
The simulation results in a set of parameters which minimizes the logistic costs. 
For each item, we have to know the historica} demand pattern. From this pattern, 
we can derive the average demand and the standard deviation per month (1-'i,I and 
ai.1) using the normal distribution function. Furthermore, we assume that the 
future demand pattern is equal to the historica} demand pattern. 

The values of P, k, and L specity the values of s and S for each individual 
item. Hence, there are three values which determine the s and S values for all 
items. L is known beforehand, because the lead time is one month. 

Now, future logistic costs can be calculated based on the future demand 
pattern. The costs consist of: 

ordering costs (does not includc the costs of the matcrials themselves); 
inventory costs, which is the sum of opportunity costs and stock costs. 
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Appendix 1.4.3.1 Example: input parameters 
Actually, the simulation can only be done after a period of reliable registration of 
inventory movements. For this example, the demand of three round capper wires 
is analysed. The movements which are registered are taken as the bistorical 
demand. Appendix 1.5 shows the demand for 48 months for the round capper 
wires with diameter 1.12, 1.18 and 1.4 mm. 

The opportunity casts are equal to 20% of the value of matcrials on stock. The 
carrying casts are set to 5% of total material value on stock. Hence, inventory 
casts are set to 25%. 

P is set as the required period between two replenishment and k is the safety 
factor. The fixed order casts are normally equal to approximately Tsh 2,600,000. 
More than 90% of this amount is paid for container transport. Because normally 
there are 92 different kinds of round capper wires and only three of them are 
used in the example, the fixed order casts are now set to a 3/92nd part of Tsh 
2,600,000. 

The lead time L is equal to one month. For the simulation, the values of P 
and k were varied, in order to find the set which minimizes the logistic casts. 

Appendix 1.4.4 Tbe simulation 
Suppose we select the next val u es for P and k: P = 11 months, k = 1.5. 
The S and s values of round capper wire 1.4mm are then equal to: 

st.4mm = 1 *15.2 + 1.5{f *24.3 = 51.7 

s1.4mm = 1hl5.2 + L5y'ïl *24.3 = 287.9 

(3) 

(4) 

(5) 

(6) 

The initial inventory is set to S; for all items. As demand we take the demand as 
shown in Table 1.5. Each timesome demand exists, the inventory position of the 
item is lowered with the total requirements. When one of the stock levels 
becomes equal to or lower than ~. a replenishment takes place. In case of P= 11 
and k= 1.5, the next casts are made during a period of 48 months: 
Stock casts: Tsh 394,793; 
Replenishment casts: Tsh 254,348; 

TABLE 1.4 Company I: Summary input parameters of simulation example 

Parameter Value 

Leadtime L: 
Canying costs (inventory costs): 
Fixed order costs A: 
Price lkg. of round copper wire 1.12mm 
Price lkg. of round copper wire 1.18mm 
Price I kg. of round copper wire 1.4mm 
Desired time between replenishment P 
safety factor k 

1 month 
25% 
Tsh 84782.6086 ( = 2,600,000 • (3/92) ) 
Tsh 8,710 
Tsh 8,621 
Tsh 8,621 
variabie 
variabie 
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Total costs: Tsh 649,141. 
Furthermore, an out of stock situation has occurred in one period. 

The simulation has been executed for many more valnes of P and k. The 
results can be found in appendix 1.6. For each P and k, total costs and eventually 
the number of out of stock situations are determined. For each value of P and 
most valnes of k, the best results are outlined. The dotted line reflects an 
approximate border between the areas with and without out of stock situations. 

Appendix 1.4.5 Conclusions simulation 
First of all, some characteristics of the simulatcd model are given: 
1. The larger k, the largers and S, the larger the average inventory. 
2. The larger k, the larger the gap between s and S, the smaller the amount of 

replenishments. 
3. The larger k, the larger s, the smaller the chance on an out of stock situation. 
4. The larger P, the larger the time between replenishments. 
5. The larger P, the larger the order-up-to-level S, and hence, the higher the 

average inventory (costs). 
6. The larger P, the larger the gap between s and S, the smaller the amount of 

replenishment and the smaller the (average) order costs. 
7. The larger the fixed order costs, the larger safety factor k for the pair (P,k) 

representing the minimum costs for a certain given P. 
8. The lower the inventory carrying costs, the larger safety factor k for the pair 

(P,k) representing the minimum costs fora certain given P. 
9. The larger the fixed order costs, the larger P for the pair (P,k) representing 

the minimum costs for a certain given k. 
10. The lower the inventory carrying costs, the larger P for the pair (P,k) 

representing the minimum costs for a certain given k. 
11. The smaller the lead time, the larger the gap between S and s, the fewer 

replenishment take place. Hence, the smaller total ordering costs and the 
smaller the average amount of inventory, and the smaller the total amount of 
costs. 

The quality of a simulation depends on the quality of the input data. This 
example is only an indication of how a simulation may look like. The simulation 
may be changed by: 

adding the can-order-point c for all items; 
using two different safety factors: one to calculate reorder point s, another to 
calculate order-up-to-level S. 

The simulation indicates (close to) optimal valnes for differentPand k valnes 
(see appendix 1.6). Furthermore, the number of out of stock situations is given. If 
the costs of an out of stock situation are known, they can be added to the total 
costs. 
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Appendix 1.5 Company I: Demand for Three Round Copper Wires 

TABLE 1.5 Company I: Demand for three round capper wires 

Demand round copper wires Demand round copper wires 
Period Period 

1.4mm 1.12mm 1.18mm 1.4mm 1.12mm 1.18mm 

1992, January 42.8 31.32 0 1994, January 0 23.3 3.1 
17 24.3 25.57 0 39.4 16.8 
26.78 21.1 13.7 0 17.2 0 

1992, April 72.74 3 0 1994, April 29.9 30.25 25.6 
46.7 8.8 0 3.4 12.8 6.8 
18.7 18.2 0 0 0 12.8 

1992, July 0 0 0 1994, July 0.3 0 4 
9.2 0 0 13.2 0 7.2 
0.3 3.9 0 0 0 0 

1992, October 24.5 3.6 0 1994, October 11 0 0 
0 0 0 7.5 32.55 37.15 

18 5.7 0 0 0 0 

1993, J anuary 0 0 0 1995,January 26 0 12.3 
90.17 2.7 22.26 14 2.5 0 
40.95 0 0 0 0 84.7 

1993, April 0 0 0 1995, April 0 3.6 0 
0 0 8.47 0 5.3 42.84 
0 5.34 7.42 0 8.6 0 

1993, July 12.37 0 0 1995, July 0 0 0 
1.6 8 4.3 0 0 41.2 

10.6 11.72 27 34.8 7.03 0 
1993, October 43.4 21.9 25.3 1995, October 0 0 0 

0 36.3 0 111.9 34.84 0 
0 0 0 0 0 15.4 

Average 15.2 8.8 9.2 

Standard deviation 24.3 11.8 16.1 

Appendix 1.6 Company 1: Results Simulation 

On the next pages, the results of the simulation are shown. 



~k P-+ 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

0 1197/10 1139/10 1080/5 936/7 965/8 893/4 743/4 713/4 739/4 676/2 677/3 696/2 584/3 616/1 1 629/1 I 
0.25 1138/12 1079/5 1032/6 973/5 1005/1 752/3 724/3 752/3 691/2 694/3 714/2 603/2 617/2 679/2 716/3 

0.5 1165/7 1108/4 973/5 1007/1 772/3 731/3 761/2 702/2 707/3 729/2 620/1 635/2 699/1 737/3 773/2 

0.75 1102/3 1061/5 1004/1 854/1 796/3 772/1 709/2 716/3 740/1 633/1 650/1 715/1 756/3 793/1 830 

1 1129/4 999/4 1039 793/3 773/1 807/1 706/2 747 642/1 670/1 728/1 771/2 810/1 839/1 874 

1.25 1158/3 1028 884/1 768/1 805/1 721/2 764/1 647/1 678 738/1 782/2 823/1 854/1 891 834/1 
I'••··················· 

1.5 1108/2 1060 830/3 805/1 845 763/1 649/1 693 744/1 790/2 833 ~ .. ~~~:~ .........•.. :.~~ ............•.. ~~~:.~ ......... \ 891 

1.75 1043/2 1007 793/1 842/1 744/1 790 692 
727 , .. .::..~:.~ .........•.. ~::. ............... ~.:~:.~ ....... _j 914 

967 905 885 

2 1069 934 828/1 873 796 1 687 724 , .. ~?.Y~ ....... ..l 841 
878 925 976 916 898 900 

2.25 1099 878/1 862 770/1 821 728 786/1 ~ 827 888 927 981 922 907 911 957 

2.5 1043 839/1 890 805/1 
1 716 1 758 f""~;~ ............ : 

885 926 972 926 912 918 967 828 

2.75 1071 871 925 843 755 818/1 ~ 876 920 973 1031 976 919 972 1004 885 

3 

............................................................... ] 
901 903 818 735 

, ......................................... : 
783 860 920 965 1026 974 918 974 1019 891 921 

3.25 853 928 853 772 841 892 953 1011 1060 960 973 1019 893 926 984 

3.5 895 960 888 797 880 946 997 1062 1014 963 1023 892 927 981 1041 

3.75 925 851 1777 1 834 910 977 1040 1001 999 1016 1067 945 981 1042 1098 

4 954 883 812 890 962 1019 1089 1047 1003 1057 938 976 1040 1098 1136 

4.25 983 915 835 927 991 1060 

4.5 1006 1 803 1 870 955 1031 1107 

4.75 908 835 928 1004 

5 923 867 958 1032 
~ ~ 

5.25 952 887 All values substantially higher than minimum, 0 out of stock situations 

5.5 967 919 
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Appendix J Ad CaseStudy Company 11 

Appendix J.l Company 11: Logistic Charaderistics 

Characteristic 

General characteristics 

Size: number of employees 

Ownership 

Total sales 1993 
Total sales 1994 
Total sales 1995 

Total inventory, Jan 1st, 1995 
Total inventory, Jan 1st, 1996 

Inventory turnover 1995 

Lead time 

Market and demand 

Predictability of sales of finished goods 

Passession of reliable forecasts and/or 
knowledge with respect to market demand at 
short, middle long and long term 

Kind of customers 

Market structure 

Reason orders 

Competitors 

Seasonal pattem 

Trend 

Product 

Value 

420 

Wholly private owned (Joint Venture) 

2,870,000 
4,310,000 

US$ 
US$ 
US$ 7,040,000 (includes acquisition) 

US$ 
US$ 

3.2 

Supply time: 

1,672,000 
2,745,000 

1-3 months 
Manufacturing lead time: 2 days - 1 month 

2 days Distribution lead time: 
Total lead time: 3- 4 months 

NOTE: About ninety percent of the matcrials is imported. Production can 
start if all matcrials are available. Hence, total lead time is 3-4 months. 

65% 

Short term: No 
Middle long term: No 
Long term: No 

Wholesalers 
Sub-wholesalers 
Small retailers 

Directly to customers; 
indirectly to end users 

Detergent: 
Laundry bar soap: 
Luxury soap: 
Toothpaste: 

Strong points: 

replenishment of stock 
direct need 
replenishment of stock 
replenishment of stock 

Relations with customers and traders 
Weak points: 

Quality 

No 

Yes, upward trend: 
1995: + 15% (in re lation to 1994) 
1996: +20% (in relation to 1995) 
1997, target: Doublesales in 1997 related to 1995 
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Main produels 

Demand per product 

Relative demand per product group 

Life expectancy 

Specification inventories 

Product complexity 

Product variety 

Production and process 

Production process 

Detergent 
Laundry bar 
(Luxury) soap 
Toothpaste 

Detergent, total: 121.5 ton/month 
Detergent, 50 gr.: 
Detergent, 100 gr.: 
Detergent, 200 gr.: 
Detergent, 500 gr.: 
Detergent, 1000 gr.: 

Laundry bar: 
Soap, total: 

Soap, make 1: 
Soap, make 2: 
Soap, make 3: 

750 
50 

Soap, make 3 hotel soap: 
Toothpaste, total: 15 

Toothpaste, 20 gr.: 
Toothpaste, 50 gr.: 
Toothpaste, 80 gr.: 
Toothpaste, 135 gr.: 
Toothpaste, 190 gr.: 

By-product, Glycerine: 36 

10.5 ton/month 
50 ton/month 

8 ton/month 
18 ton/month 
35 ton/month 

ton/month 
ton/month 

2 ton/month 
21.5 ton/month 
25 ton/month 

1.5 ton/month 
ton/month 

4.6 ton/month 
2.9 ton/month 
2.9 ton/month 
1.9 ton/month 
2. 7 ton/month 

ton/month 

Detergent: 20% of safes total 
Laundry bar: 59% 
Soap: 9% 
Toothpaste: 12% 

Future changes Short term Long term 

Detergent No hand ~ machine 
Laundry bar No lower safes 
Soap No higher safes 
Toothpaste No higher safes 

Total value of money stored: (January 1996) 
Materials: Tsh 1,448,145,887 
Finished goods: Tsh 281,591,609 
Number of days stored: (related to total safes: Tsh 885 million in one 
month) 
Materials: 1.63 months 
Finished goods: 0.32 months 

Number of BOM levels: 
Number of produels at first level: 
Number of produels at the 2nd level: 
Number of produels at the 3rd level: 

Number of raw materials: 
Number of finished goods: 

64 
14 

Number of product groups: 4 

Batch-wise production 

3 
11 (all finished) goods 
4 (Raw mat. 55) 
3 (Raw mat. 9) 

( + 3 imported, not included in a 
product group) 
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0 

Raw matenals 

Prod uctlon 
process 

lnventory Point/ 
Stock 

Batch 
manufactunng 
(makiog process) 

FIGURE J.l Company n: Goods flow 

Number and kind of operations 

Capacities 

Inventories: place and function in production 
process 

Training Courses for Logistic Impravement 

Packlng 
(on hne) 

Customer 
Order 
Decoupling 
Point 

• 

F1mshed 
goods 

For each product group there are two main operations: 
1. making 
2. packing 

Making process: 
Detergent: 10 

750 
I..aundry bar soap and soap: 100 

2500 
Toothpastc: 1.4 

105 
By-product: Glycerine: 50 

Packing process: 
Detergent, 50 gr.: 

Detergent, 100 gr.: 
Detergent, 200 gr.: 
Detergent, 500 gr.: 
Detergent, 1000 gr.: 

I..aundry bar: 

Soap, make 1: 
Soap, make 2: 
Soap, make 3: 
Soap, make 3 hotel soap: 

Toothpaste: 

2 

6 
12 
30 
60 

100 

10 
6 

10 
15 

? 

Matcrials: Cycle stock, 
minimum 1 month 

ton/shift or 
ton/month (3 sh/day, 25 days/month) 
ton/day or 
ton/month 
ton/shift or 
ton/month 
ton/month 

ton/day 

ton/day 
ton/day 
ton/day 
ton/day 

ton/day 

ton/day 
ton/day 
ton/day 
ton/day 

ton/day (much more than the making 
capacity, hence not a bottleneck) 

maximum 3 months (except for small items) 
lntermediate: Detergent: work-in-process, max. 3 days 

Toothpaste: work-in-process, max. 3 days 
I..aundry bars and soap: cycle stock, max. 8 days, average 5 
days 

Finished goods: Safety (or buffer) stock 
I..aundry bar (fast mover): 

maximum 1 week, 
average 3-4 days 

Others (slow movers): 
average 2 weeks 
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Production lead times 

Bottlenecks 

Production shifts and schemes 

Set up times and costs per operation 

Man flexibility 

Supply and purebase 

Number of purchasing code numbers 

Purchasing value 

Detergent: 48 hours 
Laundry bar: 48 hours 
Soap: 48 hours 
Tooth paste: 48 hours 

if real capacities are used: -
if maximum capacities are used: the making process 

Detergent: 2 shifts/day 
Laundry bar: 1.5 shift/day 
Soap: 2 shifts/day 
Toothpaste: < 1 shift/day 
N01E: 1 month = 24 days, 1 shift = 8 hours 

Detergent: 
switch 100 gr/1 kg: 6 hours 
switch 1 kg/100 gr: 6 hours 
others: 4 hours 

l.aundry bar: NA 
Soap, make 3--+make 2: 5 hours 
Soap, make 2--+make 3: 1 full day 
Toothpaste: 4 hours for every size 

Groups of employees are able to work at all production lines. Hence, man 
flexibility is OK. 

64 

Purchased matcrials January 1996: 
Local: Tsh 61,173,150 (9%) 
lmported: Tsh 653,848.519 (91%) 
Total: Tsh 715,021,669 
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Pareto curves materials (based on purchase and inventory figures January 1996): 

Î 
% purchase 

> 
% 1nventones 

100% 

80% 

60% 

40% 

20% 

O% 

20% 

40% 

60% 

8091 

100% 

84% 

69% 

% codec um.bers 
matenals 

FIGURE 1.2 Company 11: Pareto curves of the materials 

Reliability supply 

Relation with suppliers 

Normative inventories 

Used order system 

Planning and management 

Of total purchase volume, 
<5% is delivered too early; 
5% is delivered just in time; 
90% is delivered too late. 

Preferred supplier 
Contract obligations (regional/global) 

Item 

Raw materials, local 
Raw materials, imported 
Fin. goods, laundry bars 
Fin, goods, others 

Local materials: 

Minimum 

0 month 
1 month 
0 days 
0 days 

Maximum 

0.5 months 
2 months 
1 week 
4 weeks 

Imported materials: Period Order Quantity (POQ), period = 1 month 
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Description of the planning procedure: 
Material requirements 

Description of the planning procedure: Purebase 

FIGURE J.3 Company rr: The order process 

Internal activities 
1. Order requirement 

a. Delermine due date 
b. Calculate order quantity 
c. Select possible suppliers 

2. Request proforma 
- to all possible suppliers 

3. Receive proforma 
4A. Prepare purebase order 

a. Select supplier 
b. Collect signature of Logistics 

Manager 
c. Collect signature of Financial 

Manager 
4B. Prepare letter of credit (L.C.) 
5. Fax order to supplier 
6. Apply for import declaration form 

(I.D.F.) 
7. Receive I.D.F. 
8. Fax I.D.F. to supplier 
9. Apply for L.C. 
10. Receive L.C. 

Derivation of materials with the help of: 
sales forecasts; 
Material Requirements Planning with the help of BOMs 

The order process 

11. a. Collect signature manager director 
b. Fax L.C./copy to supplier 

12. Fax to request of Expected Time Arrival (E.T.A.) 
13. Receive E.T.A. (by fax) 
14. Fax to request shipping document 
15. Receive shipping document and clearance 

a. Receive shipping document 
b. Clearance 

16. Receive goods at site 

Supplier activities 
sl. Fax proforma 
s2. Fax E.T.A. 
s3. Produce goods 
s4. Request inspeetion 
s5. Send goods 
s6. Fax shipping document 

Banking activities 
bl. Send I.D.F. 
b2. Send L.C. 

Logistic and Inventory Management Systems 

(Sometimes) problems with the control of 
stocks 

Kind of problems 

Passession of IMS 

Need for IMS 

Kind of future system 

Fields handled by the system 

No. In broad perspective: Yes 

Goods arriving too late due to slow and bureaucratie clearance procedures 
and poor communication. 

Yes 

Yes 

MRP II 

Sales, forecasting of demand, production, purchase, capacity planning, shop 
floor scheduling, master scheduling. 
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Departments which will use the IMS 

Procedures recorded in some kind of 
document 

Need for training courses 

Additional needs 

Personnel 

Education/training 

Others 

Other important problems 

No 

Logistics 
accounts 

Yes: 
Basic logistic principles 
Knowledge of integrated systems (e.g. MRP, JIT) 

Distribution system 

Most employees have only had some kind of education (primary 
education), but have experience on the job. 

Sales and distribution 

Appendix J.2 Company 11: Management Model 

Activity Description Kind of items 

A I B _I c 

1. Forceast demand finished Forceast customer demand based on bistorical demand pattern. NA 
goods Forecast: 

- expected demand; 
- expected standard deviation of expected demand. 

2. Determine the risks and De termine the risks and costs of out of stock situations with the NA 
casts of out of stock help of: 
situations for finished - expected demand; 
goods - expected standard deviation of expected demand. 

3. Delermine the risks and Delermine the risks and costs of excess inventories with the help of: NA 
costs of exeess inventory of - expected demand; 
finished goods. - expected standard deviation of expected demand. 

4. Determine desired Delermine desired production quantity of finished goods with the NA 
production quantity of help of: 
finished goods - risks and costs of out of stock situations. 

- risks and costs of exeess inventory. 

5. Derive need for materials Derive need for matcrials based on the planned production of v 
finished goods and the production lead times. (all items) 

6. Classify items based on Delermine which (group of) matcrials are: v 
yield per year and - class A items; (all items) 
eventually on costs of - class B items; 
stocking and importance - class C items. 
for the company. 
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7. Delermine the next factors - Unit value v [Currency/unit] v v 
for each (group of) - The carrying charge per unit per year r [currency/currency/year] 
mate rial( s ): - Carrying costs lavgvr [Tsh/year] 

- Average inventory /""' [in units] 
- Ordering costs A [currency] 
- Costs of insufficient capacity in the short run (or costs of avoiding 

out of stock situations and the costs incurred when out of stock 
situations take place) [currency] 

- System control costs: costs associated with the operation of the 
particular decision system selected. [currency] 

- Lead time L. Part of the lead time is the replenishment lead time, 
whieh is the sum of: 
- order preparation time 
- transit time to supplier 
- time at s upplier 
- transit time back to the stocking point 
- time from order receipt until it is available at the shelf 

- Capacity constraints 
- Demand pattern, based on derived demand [demand/time unit] 

8. Calculate economie order Calculate: v v 
quantities - Economie Order Quantities 

- the size of the economie reorder interval 

9. Determine which matcrials Define groups of materials. v v 
can be controlled in a 
aggrcgate way. 

10. Delermine the costs Delermine per group of matcrials which can be controlled in an v v 
advantages and aggregate way: (a=advantage or saving, d=disadvantage or extra 
disadvantages of costs) 
controlling these goods in al. Savings on unit purebase costs. 
an aggregate way. a2. Savings on unit transportation costs. 

a3. Savings on ordering costs. 
a4. Ease of scheduling 
dl. Additional ( average) inventory costs. 
d2. Additional system control costs. 
d3. Additional costs due to less flexibility. 

11. Delermine the best way Find a system that is able to answer the next questions: v v 
to control class NB items - How often should the inventory status be determined? 

- Should the item be ordered? 
- How much of the item should be requested on any particular 

order? 
Select one of the control systems: 
1. Lot for Lot (L4L) system 
2. (s,Q) system 
3. (s,S) system 
4. (R,S) system 
5. (R,s,S) system 

12. Delermine the best way Select one of the control systems: v 
to control class C items 1. Periodic review with a relatively long interval. 

2. Continuous review with the help of a two-bin system. 

Appendix J3 Company 11: Logistic Improverneut Plan 
The logistic improvement plan is derived from the management model and the logistic objectives. lt 
indicates which activities at which moment by which person must be carried out, and which results are 
expected. 

Although the logistics manager does not need to improve bis skills, it is important for the other 
people to understand what he is doing. This also results from the additional demands to the logistic 
objectives (see §10.4.1). For this reason, all the activities in the logistic improvement plan are 
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(somehow) relevant. Most activities are derived from the management model. However, some activities 
have been adjusted to the additional demands of the logistics manager. 

Activity Description Frequency Responsible 

1. Forceast demand Forceast customer demand based on bistorical demand Onceper Marketing 
finishcd goods pattern. month manager 

2. Delermine the risks Delermine the risks and costs of out of stock situations with Wh en Logistics 
and costs of out of the help of expected demand. Determine: required manager I 
stock situations for 2a. Possibility of out of stock situation for several production purchasing 
finished goods quantities; officers 

2b. Expected duration of possible out of stock situation; 
2c. Costs of out of stock situation. 

3. Delermine the risks De termine the risks and costs of out of stock situations with Wh en Logistics 
and costs of excess the help of expected demand. Determine: required manager I 
inventory of finished 3a. Expected value of excess stock for several production purchasing 
goods. quantities; officers 

3b. Costs of excess stock. 

4. Delermine desircd Delermine desired production quantity of finished goods with Once per Logistics 
production quantity of the help of: month manager I 
finished goods - forecasted demand planner 

- inventory of finished goods 
- risks and costs of out of stock situations. 
- risks and costs of excess inventory. 

5. Derive need for Derive need for matcrials based on the planned production Onceper Purebase 
matcrials quantity of finished goods and the production lead times. month officers 

6. Classify items Classify items based on yield per year and eventually on costs Onceper Logistics 
of stocking and importance for the company. year manager 
Delermine which (group of) matcrials are: 
- class A items; 
- class B items; 
- class C items. 

7. Determine the next Determine: Logistics 
factors for each (group 7a. Unit value v [Currencylunit] Monthly manager 
of) mate rial( s) 7b. Average inventory Iavg [in units] Quarterly 

7c. Lead time L Part of the lead time is the replenishment Monthly 
lead time, which is the sum of: 
- order preparation time 
- transit time to supplier 
- time at supplier 
- transit time back to the stocking point 
- time from order receipt until it is available at the shelf 

7d. Capacity constraints 
7e. Demand pattern, based on derived demand When nee. 

[demandltime unit] Monthly 

8. Delermine which Define groups of matcrials (if applicable). 1\vice per Logistics 
matcrials can be year manager 
controlled in a 
aggregate way. 



Appendix J Ad Case Study Company 11 127 

9. Determine the costs Delermine per group of materials which can be controlled in Twice per Logistics 
advantages and an aggregate way: (a=advantage or saving, d=disadvantage or year manager 
disadvantages of extra costs) 
controlling these goods 9al. Savings on unit purebase costs. 
in an aggregate way. 9a2. Savings on unit transportation costs. 

9a3. Savings on ordering costs. 
9a4. Ease of scheduling 
9dl. Additional (average) inventory costs. 
9d2. Additional system control costs. 
9d3. Additional costs due to less flexibility. 

10. Determine the best Find tbe best periadie reorder point system tbat is able to Onceper Logistics 
way to control class answer tbe next questions: year manager 
AJB items - How often sbould the inventory status be determined? 

- Should the item be ordered? 
- How much of the item sbould be requested on any 

particular order? 
Select one of the control systems: 
1. Lot for Lot (L4L) system 
2. (s,Q) system 
3. ( s,S) system 
4. (R,S) system 
5. (R,s,S) system 

11. Delermine the best Select one of the control systems for class A and B items witb Once per Logistics 
way to control class C a periodic review witb a relatively long interval. year manager 
items 

12. Control items Order items by using the systems, selected in step 11 and 12. Whenever Purebase 
necessary officers 

13. Reduce supply time Reduce supply time by reducing the time between successive Wh enever Purebase 
order activities, and take preemptive activities if necessary. necessary officers 

14. Keep records of Keep records of the orders, about all factors which may When an Purebase 
orders influence tbe delivery reliability: item is officers 

- material ordered; ordered 
- time between order activities; 
- supplier; 
- supplier's country; 
-employee; 
-bank. 

15. Measure delivery Measure delivery reliability of each factor recorded. Aftereach Purebase 
reliability of the purebase officers 
supplies for each order bas 
factor recorded. arrived 

16. Improve delivery Improve the factors influencing tbe delivery reliability in a Each Logistics 
reliability of supplies negative way with tbe help of: month manager 

- pass over suppliers with a bad performance; 
-training; 
- looking for alternatives. 

17. Measure customer Measure for each order of finished goods: For each Distribution 
service level 17a. tbe proportion of orders delivered on time; order of officers 

17b. the proportion of orders completed; finisbed 
17c. the proportion of orders completed on time. goods 
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18. Imprave customer 18a. Imprave tbe factors influencing tbe customer service 
service level level in a negative way. 

18b. Imprave tbe factors influencing tbe customer service 
level by setting new targets of: 

-lead time; 
- delivery reliability; 
- flexibility. 

19. Get insight in tbe Get familiar witb tbe next logistic principles: 
most important - goods flow concept; 
logistic principles - lead time (supply and production); 

- necessity of stock; 
- financial consequence of certain activities; 
- balance between advantages and disadvantages of keeping 

stocks; 
- cbain of supply; 
- supplier constraints. 

Appendix J.4 Company n: General Training Objectives 

Person 

Purchase 
officer 

Planner 

Distribution 
officer 

General learning objective 

1. is able to: 
a. reduce supply time of raw materials substantially; 
b. increase supply reliability; 

2. bas understanding of tbe main logistic principles; 
3. is able to work in a flexible way; 
4. is prepared to perfarm bis job as well as possible. 

1. is able to delermine tbe desired production quantity of finisbed goods; 
2. is prepared to perfarm bis job as well as possible. 

1. is able to measure a certain demanded customer service level. 
2. is prepared to perfarm bis job as well as possible. 

Appendix J.S Company II: Concrete I..earning Objectives 

Person Concrete learning objective 

1. is able to: 

Wbenever Distribution 
necessary, officers 
at least 
once per 
year. 

Only Purebase 
once, and officers 
wben 
necessary 

Purebase 
officer a. reduce supply time by performing order activities as soon as possible after tbey can be performed; 

b. perfarm pre-emptive activities if necessary; 
c. keep records of tbe orders of all factors wbicb may influence tbe delivery reliability: 

material ordered; 
time between order activities; 
supplier; 
supplier's country; 
employee; 
bank. 

d. measure delivery reliability of eacb factor recorded; 
e. teil wby a eertaio order is delayed. 
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Concrete learning objective 

2. is able to explain that/gets insight of: 
a. customer demand is forecasted based on the bistorical demand pattern. 
b. the risks and costs of out of stock situations depend on: 

customer demand; 
initia! inventory size; 
production quantities; 
availability of materials; 
duration of out of stock situation; 
costs of out of stock situation. 

c. the risks and costs of excess stock situations depend on: 
customer demand; 
initia! inventory size; 
production quantities; 
duration of excess stock situation; 
costs of keeping inventory. 

d. desired production quantity of finished goods depends on: 
forecasted demand; 
initia! inventory of finished goods; 
risks and costs of out of stock situations; 
risks and costs of keeping excess inventory. 

e. the need for materials is derived based on: 
planned production quantity of finished goods 
production lead times; 
initia! inventory of raw materials. 

f. items are classified in different groups of items and the purpose of this classification. 
g. order quantities of raw materials are based on the next factors: 

unit value; 
average inventory; 
lead time; 
capacity constraints; 
amount necessary for production; 
ordering costs; 
stock costs; 
costs incurred when out of stock situations take place. 
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h. it is sometimes cheaper to order materials logether from the same supplier, and that this depends on: 
savings on unit purebase costs; 
savings on unit transportation costs; 
savings on ordering costs; 
ease of scheduling; 
additional (average) inventory costs; 
additional system control costs; 
additional costs due to less flexibility. 

i. all items are ordered by a reorder point system which answers the next questions: 
(- How often should the inventory status be determined?) 

Should the item be ordered? 
How much of the item should be requested on any particular order? 

j. less important (expensive) items, class C items, can be ordered with a relatively long interval. 
k. a eertaio amount of a certain raw material must be ordered, based on a periodic reorder point system. 
I. the work they do is important in relation to the next basic logistic principles: 

goods flow concept; 
lead time; 
necessity of stock; 
financial consequence of eertaio activities; 
balance between advantages and disadvantages of keeping stocks; 
chain of supply; 
supplier constraints. 

3. is able to work in a flexible way. 

4. is prepared to perform bis job as well as possible. 
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Persen Concrete learning objective 

Planner 1. is able to: 
a. delermine the desired production quantity of finished goeds with the help of: 

forecasted demand; 
initia! inventory of finished goeds; 
risks and costs of out of stock situations; 
risks and costs of excess inventory. 

b. report which matcrials are needed in what quantity. 

2. is prepared to perferm his job as well as possible. 

Dis tribu
tion 
officer 

1. is able to measure for all orders of finished goeds: 
the proportion of orders delivered on time; 
the proportion of orders completed; 
the proportion of orders completed on time. 

2. is prepared to perferm his job as well as possible. 

Appendix J.6 Company 11: Evaluation Criteria and Instruments 

Concrete learning objective 

Purebase officer 

la. Reduce supply time by 
performing order activities as 
soen as possible after they can 
be performed, and measure the 
date and time when activities 
have been performed. 

lb. Perferm pre-emptive activities if 
necessary. 

lc. Keep records of the orders of all 
factors which may influence the 
delivery reliability: 

- material ordered; 
- time between order activities; 
- supplier; 
- supplier's country; 
-employee; 
- bank. 

Evaluation criterion 

Total time between the next successive 
order activities lower or equal to <e.g. 
12> hours. 
The successive order activities are: 
1-2, 3-4, 4A-4B, 4A-5, 4A-6, 4B-9, 7-8, 
latest{5,7,10}-12, 10-11, 13-14 

Teacher asks five multiple choice 
questions, with one correct pre-emptive 
activity. 

1. Purebase officer has to show that he is 
able to record the time immediately 
after each activity has been finished. 

2. Purebase officer has to show that he is 
able to summarize the next records for 
an order 

Order characteristic 

material ordered 

supplier. 
~ time between receipt 

order - departure ship 
- time between receipt of 

order, L.C. and ID.F. -
departure ship 

supplier"s country 

employee 

bank: 

Record time between 
activities: 

1-16 (supply lead rime) 

5 - < see shipping 
document> 

l.atest{5.8,11} - <see 
shipping document> 

see supplier 

1-16 
sum of 1-2, 3-4, 4A-4B, 4-

5, 4A-6, 4B-9, 7-8, 
latest{5,7,10}-12, 10-11, 
13-14 

- time to send ID.F. 6-7 
- timetosend L.C. 9-10 

Evaluation instrument 

Purebase Order Form (POF). 
1 Example orders. 
90% of the things filled in are 
correct. 

Purebase officer has to show that he 
is flexible by answering 80% of the 
questions correct. 

See la. 
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Concrete learning objective 

1d. Measure delivery reliability of 
each factor recorded. 

1e. Teil why a certain order is 
delayed. 

Z. Explanation of logistic basic 
principles. 

Za. Explain that customer demand is 
forecasted based on the 
bistorical demand pattern. 

Zb. Explain that the risks and costs 
of out of stock situations depend 
on: 
- customer demand; 
- initia! inventory size; 
- production quantities; 
- duration of out of stock 

situation; 
- costs of out of stock situation. 

Ze. Explain that the risks and costs 
of excess stock situations depend 
on: 
- customer demand; 
- initia! inventory size; 
- production quantities; 
- duration of excess stock 

situation; 
- costs of keeping inventory. 

Zd. Explain that desired production 
quantity of finished goods 
depends on: 
- forecasted demand; 
- initia! inventory of fmished 

goods; 
- risks and costs of out of stock 

situations; 
- risks and costs of keeping 

excess inventory. 

Evaluation criterion 

Purebase officer has to show that he is 
able to summarize the data of each factor 
recorded of 3 purebase orders. 

Purebase officer has to show that he is 
able to explain why 3 examples of purebase 
orders are late. 

In total, purebase officers (in groups of Z 
persons) have to show that they are able to 
perform 80% of the evaluation criteria Za -
Zl. 

Purebase officer bas to show that he is 
able to explain 'where' and based on which 
data forecasting is done with the help of a 
diagram with a logistic chain. 

Purebase officer bas to show that he is 
able to explain that out of stock situations 
of finished goods can occur, due to lack of 
one materiaL 

Further, he is able to teil that out of 
stock situations result into toss of ( future) 
sales. 

Purebase officer has to show that he is 
able to explain that excess stock situations 
of finished goods can occur, and that this 
implies more storage costs. 

Purebase officer has to show that he is 
able to explain that desired production 
quantity of finished goods depends on: 
- forecasted demand; 
- initia! inventory of finished goods; 
- risks and costs of out of stock situations; 
- risks and costs of keeping excess 

inventory. 

Evaluation instrument 

3 example POFs 
90% correct 

3 example POFs 
Z correct. 
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Of the 14 questions, a selection of 
nine ( one of the two combinations 
given below) wil! be enough to be 
answered. At least 80% of the 
maximum score should be obtained. 

Combination 1 Combination 2 

Za (sheet 1) Zb (sheet 10) 
Zb (sheet Z) ZbZ (sheet 11) 
Ze (sheet 3) Zd (sheet 1Z) 
Zf (sheet 4) Zf2 (sheet 13) 
Zg (sheet 5) Zh 
Zh (sheet 6) Zi 
Zi (sheet 7) Zk 
Zl (sheet 8) Zl2 
Zl4 (sheet 9) Zl3 

Sheet 1 
Maximum score: Z points 

Sheet 2/10 
Maximum score: 1 point 
Sheet 11 
Maximum score: 2 points 

Sheet 3 
Ma'<imum score: Z points 

(sheet 14) 
(sheet 15) 
(sheet 16) 
(sheet 17) 
(sheet 18) 

In combination with evaluation 
criterion Ze. 
Sheet lZ 
Maximum score: Z points 
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~oncrete learning objective 

2e. Explain that the need for 
materials is derived based on: 
- planned production quantity of 

finished goods 
- production lead times; 
- initia! inventory of raw 

materials. 
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Evaluation criterion 

Purchase officer has to show that he is 
able to explain that the need for materials 
is derived based on: 
- planned production quantity of finished 

goods 
- production lead times; 
- initia! inventory of raw materials. 

Evaluation instrument 

In combination with evaluation 
criterion 2d. 

2f. Explain that items are classified in Purchase officer has to show that he is Sheet 4 
different groups of items and the able to explain why items are classified. Maximum score: 2 points 

Sheet 13 purpose of this classification. 

2g. Explain that order quantities of 
raw materials are based on the 
next factors: 
- unit value; 
- average inventory; 
- lead time; 
- capacity constraints; 
- amount necessary for 

production; 
- ordering costs; 
- stock costs; 
- costs incurred when out of 

stock situations take place. 

2h. Explain that it is somelimes 
cheaper to order materials 
logether from the same supplier, 
and that this depends on: 
- savings on unit purchase costs; 
- savings on unit transportation 

costs; 
- savings on ordering costs; 
- ease of scheduling; 
- additional (average) inventory 

costs; 
- additional system control costs; 
- additional costs due to less 

flexibility. 

2i. Explain that all items are ordered 
by a reorder point system which 
answers the next questions: 
(- How often should the 

inventory status be 
determined?) 

- Should the item be ordered? 
- How much of the item should be 

requested on any partienlar 
order? 

2j. Explain that less important 
(expensive) items, class C items, 
can be ordered with a relatively 
long interval. 

2k. Explain that a certain amount of 
a certain raw material must be 
ordered, based on a simplified 
reorder point system. 

Maximum score: 2 points 

Purchase officer has to show that he is Sheet 5 
able to explain that order quantities of raw Maximum score: 5 points 
materials are based on the next factors: 
- unit value; 
- average inventory; 
- lead time; 
- capacity constraints; 
- amount necessary for production; 
- ordering costs; 
- stock costs; 
- costs incurred when out of stock 

situations take place. 

Purchase officer has to show that he is 
able to explain the advantages and 
disadvantages of ordering materials 
together. 

Purchase officer has to show that he is 
able to explain that for all items the next 
few questions must be answered: 
(- How often should the inventory status 

be determined?) 
- Should the item be ordered? 
- How much of the item should be 

requested on any particular order? 

Purchase officer has to show that he is 
able to explain that less important 
(expensive) items, class C items, can be 
ordered with a relatively long interval. 

Purchase officer has to show that he is 
able to explain that a certain amount of a 
certain raw material must be ordered, 
based on relatively simple questions 
dealing with a periadie reorder point 
system. 

Sheet 6/14 
Maximum score: 2 points 

Sheet 7/15 
Maximum score: 2 points 

In combination with evaluation 
criterion 2f/2g. 

Sheet 16 
Maximum score: 4 points 
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Concrete learning objective 

21. Explain that the work they do (the 
ordering process) is important in 
relation to the next basic logistic 
principles: 
- goeds flow concept; 
- lead time; 
- necessity of stock; 
- financial consequence of certain 

activities; 
- balance between advantages and 

disadvantages of keeping stocks; 
- chain of supply; 
- supplier constraints. 

3. is able to work in a flexible way. 

4. is prepared to perferm his job as 
well as possible. 

Planner 

la. is able to delermine the desired 
production quantity of finished 
goeds with the help of: 
- forecasted demand; 
- initial inventory of finished 

goeds; 
- a predefined safety stock. 

lb. is able to report which matcrials 
are needed in what quantity. 

2. is prepared to perferm his job as 
well as possible. 

Distribution officer 

1. Measure for all orders of finished 
goeds: 
- the proportion of orders 

delivered on time; 
- the proportion of orders 

completed; 
- the proportion of orders 

compieled on time. 

2. is prepared to perferm his job as 
well as possible. 

Evaluation criterion 

- Purchase officer has to show that he is 
able to explain the functions of the goeds 
flow concept with the help of a diagram 
with a logistic chain. He is able to 
indicate: 
- supply lead time; 
- manufacturing lead time; 
- stocks. 

- He has to show that is able to explain 
that matcrials are necessary during the 
replenishment time. 

- He has to show that he is able to explain 
advantages and disadvantages of keeping 
stock. 

- He has to show that he is able to explain 
that suppliers are somelimes not able to 
produce (or deliver) the entire lot in 
time, but are able to produce at least a 
part of it at time. 

Purchase offtcer has to show that if fax 
does not work for 2 hours, he is able to 
call supplier within 10 minutes. 

Planner has to show that he is able to 
calculate the necessary production 
quantities based on 
- forecasted demand; 
- initial inventory of finished goods; 
- safety stock. 
Out of 3 calculations, he should be able to 
make at least 80% of the calculations well. 

Planner has to show that he is able to 
summarize the results of the calculations 
of the production quantities. 

Distribution officer has to show that he is 
able to measure, summarize and report 
- the proportion of orders (of finished 

goeds) delivered on time; 
- the proportion of orders completed; 
- the proportion of orders completed on 

time. 
On the basis of ten examples he should be 
able to classify at least 90% of the orders 
welt. 

Evaluation instrument 

Sheet 8 
Maximum score: 2 points 
Sheet 17 
Maximum score: 2 points 
Sheet 18 
Maximum score: 3 points 
Sheet 9 
Maximum score: 1 point 
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Purchase officer gels task to fax a 
supplier, in order to place an order. 
Fax does nol work. He has to show 
that he will phone. 

3 examples of MRP. 
18 lines with figures have to be filled 
in. 
90% of the filled in quantities have 
to be correct. 

With the help of the examples used 
for la., planner has to explain which 
orders have to be placed this period. 
100% correctness 

10 examples of customer orders. 
90% filled in correct on 
summarization paper. 
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Appendix J.7 Company 11: Evaluation Forms 

Purebase Officer 
NB!C!D!E/F: Actual result must be equal to the required result for five of the six cases. 

Evaluation instrument Required/ Actual result 
maximum result 

el Purebase Order Form (POF). 90% correct % 
1 Example order. 
90% of the things filled in are correct. 

A 

e2 Multiple choice form with five questions. 80% correct % 
Purebase officer has to answer 80% correct. B 

e3 Purebase orders on time 90% correct % 
3 example POFs c 

e4 Explanation why purebase orders are late. 2/3 correct 
3 example POFs D 
2 correct. 

e5 At least 80% of the maximum score should be obtained. Combina- Combina-
tion 1 tion 2 

sh. el Sheet ev_Ol_oq.wpg-+ Sheet 1 2 points 

sh. e2 Sheet ev_02_oq.wpg-+ Sheet 2 1 point 

sh. e3 Sheet ev_03_oq.wpg-+ Sheet 3 2 points 

sh. e4 Sheet ev_04_oq.wpg-+ Sheet 4 2 points 

sh. e5 Sheet ev_05_oq.wpg-+ Sheet 5 5 points 

sh. e6 Sheet ev _ 06 _ oq.wpg -+ Sheet 6 2 points 

sh. e7 Sheet ev_07_oq.wpg-+ Sheet 7 2 points 

sh. e8 Sheet ev _ 08 _ oq.wpg -+ Sheet 8 2 points 

sh. e9 Sheet ev_09_oq.wpg-+ Sheet 9 1 point 

sh. elO Sheet ev_10_oq.wpg-+ Sheet 10 1 point 

sh. ell Sheet ev_ll_oq.wpg-+ Sheet 11 2 points 

sh. el2 Sheet ev_l2_oq.wpg-+ Sheet 12 2 points 

sh. e13 Sheet ev_13_oq.wpg-+ Sheet 13 2 points 

sh. e14 Sheet ev_14_oq.wpg-+ Sheet 14 2 points 

sh. e15 Sheet ev_l5_oq.wpg-+ Sheet 15 2 points 

sh. e16 Sheet ev _16 _ oq.wpg -+ Sheet 16 4 points 
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sh. e17 Sheet ev_17_oq.wpg- Sheet 17 2 points 

sh. el8 Sheet ev_l8_oq.wpg-+ Sheet 18 3 points 

e5 Required total/maximum points 15/19 16/20 Actual total of 
part 2: 

e6 Purebase officer gets task to fax a supplier, in order to place OK OOK 
an order. Fax does not work. He has to show that he will 0 not OK 
phone. 

Planner 

Evaluation instrument Required/ Actual result 
maximum 
result 

la 3 examples of MRP. 16 (of 18) 
18 lines with figures have to be filled 
in. For each eventually correct filled 
in exception messages, one bonus. 

lb With the help of the examples used All orders 
for la., planner has to explain which for 3 order 
orders have to be placed this period. forms 
100% correctness correct 

Total result 19 (out of 
21) 

Distribution officer 

Evaluation instrument Required/ Actual result 
maximum 
result 

1 10 examples of customer orders. 90% 
90% filled in correct on 
summarization paper. 

Appendix J.8 Company 11: Work Methods 

Main Jearning objective 

Purebase officer 

la. Reduce supply time 

Worlring metbod 

Explanation 
Demonstration 
Do it logether with teacher 
Do it alone + feedback 
Price for best (group) of 
participants for the first five orders. 

% 

Expected duration of work methad 

15 minutes 
15 minutes 
15 milmtes per (group of 2) participant(s) 
30 minutes (2 examples) 
Total: 75 minutes 
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Main learning objective 

lb. Perfarm pre-emptive activities 
if necessary. 

lc. Keep records of the orders 

ld. Measure delivery reliability of 
each factor recorded. 

le. Teil why a certain order is 
delayed. 

2. Explanation of logistic basic 
principles. 

2a. Explain that customer demand 
is forecasted based on the 
historica! demand pattern. 

2b. Explain that the risks and casts 
of out of stock situations 
depend on several factors, and 
result in loss of sales 

2c. Explain that the risks and casts 
of excess stock situations 
depend on several factors, and 
that it result in extra casts 
(high interest) 

2d. Explain that desired production 
quantity of finished goods 
depends on several factors 

2e. Explain that the necd for 
materials is based on several 
factors. 

2f. Explain that items are classified 
in different groups of items and 
the purpose of this classitication. 

2g. Explain why minimum (or 
economie) order quantities 
exist. 

2h. Explain that it is sametimes 
cheaper to order materials 
tagether from the same 
supplier 

Training Courses for Logistic Impravement 

Werking methad 

Explanation 
Examples 
Discussionffasks performed by 
groups of 2 persons (work methad 
depending on the people) 

Explanation 
Demonstratien 
Do it tagether with teacher 
Do it alone + feedback 
Price for best (group) of 
participants for the first fiVe orders. 

Explanation 
Demonstratien 
Do it tagether with teacher 
Do it alone + feedback 
Price for best (group) of 
participants for the first five orders 
(in combination with la) 

Explanation 
Demonstratien 
Do it together with teacher 
Do it alone + feedback 

Explanation 
Examples 

Explanation 
Examples 

Explanation 
Examples 

Explanation 
Examples 

Explanation 
Examples 

Explanation 
Examples 

Explanation 
Examples 

Explanation 
Examples 

Expected duration of work methad 

5 minutes 
10 minutes 
30 minutes 
45 minutes 

15 minutes 
15 minutes 
15 minutes per (group of 2) participant(s) 
15 minutes 
1 hour 

15 minutes 
15 minutes 
15 minutes per (group of 2) participant(s) 
15 minutes 
1 hour 

10 minutes 
5 minutes 
5 minutes per (group of 2) participant(s) 
10 minutes 
30 minutes 

Tata! time 2: 165 minutes 

10 minutes 

10 minutes 

10 minutes 

10 minutes 

10 minutes 

20 minutes 

10 minutes 

10 minutes 



Appendix J Ad Case Study Company II 

Main learning objective 

2i. Explain that all items are 
ordered by a reorder point 
system which answers the next 
questions: 
(- How often should the 

inventory status be 
determined?) 

- Should the item be ordered? 
- How much of the item should 

be requested on any partienlar 
order? 

2j. <included in 2f> 

2k. Explain the basics of a 
(simplified) reorder point 
system. 

21. Explain that the work they do 
( the ordering process) is 
important in relation to several 
basic logistic principles, like: 

211. - goods flow concept; 
212. - lead time; 
213. - financial consequence of 

certain activities; 
214. - supplier constraints. 

3. Work in a flexible way. 

4. Motivate participants 

Planner 

la. is able to delermine the desired 
production quantity of finished 
goods with the help of MRP 
derivation. 

lb. is able to report which 
matcrials are needed in what 
quantity. 

2. is prepared to perfarm his job as 
well as possible. 

Distribution officer 

1. Measure for all orders of 
finished goods if orders are 
fuiftlied wel!. 

2. is prepared to perferm his job as 
well as possible. 

Werking method 

Explanation 
Examples 

Explanation 
Examples 

Explanation 
Examples 

Explanation 
Examples 

<During all other lessons> 

Explanation 
Demonstration 
Do it tagether with teacher 
Do it alone + feedback 

<Together with previous la.> 

<Together with previous la.> 

Explanation 
Demonstration 
Do it together with teacher 
Do it alone + feedback 

<Together with previous la.> 

Expected duration of work method 

20 minutes 

15 minutes 

4 • 10 minutes 

10 minutes 
10 minutes 
20 minutes 

30 minutes 
45 minutes 
45 minutes 
60 minutes 
3 hours 

15 minutes 
15 minutes 
15 minutes 
15 minutes 
1 hour 
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Appendix J.9 Company 11: Elaborated Training Program and Required Matenals 

Activity 

Purebase officer 

Module 1: Reduce supply time 
1.1 General introduetion 
1.2 Explain goods flow concept 
1.3 Explain lead time 
1.4 Explain financial consequence of certain activities 
-break-
1.5 Reduce supply time: 

- Explanation 
- Demonstration 
- Do it logether with teacher 
- Do it alone + feedback 

Module 2: Perform pre-emptive activities and work flexibly 
2.1 Perform pre-emptive activities if necessary. 

- Explanation 
- Examples 
- Discussionffasks performed by groups of 2 persons 

(work method depending on the people) 
2.2 Work in a flexible way. 

- Explanation 
- Examples 

Module 3: General knowledge, end of goods flow 
3.1 Repeat: 

- E"'{p)anation goods flow concept (1.2) 
- Explanation lead time (1.3) 
- Explanation financial consequence of certain 

activities (1.4) 
3.2 Explain customer demand is forecasted based on the 

historica) demand pattern. 
3.3 Explain that the risks and costs of out of stock 

situations depend on several factors, and result in loss 
of sales. 

-break-
3.4 Explain that the risks and costs of excess stock 

situations depend on several factors, and that it result 
in extra costs (high interest) 

3.5 Explain that desired production quantity of finished 
goods depends on several factors. 

3.6 Explain that the need for materials is based on several 
factors. 

Module 4: General knowledge, begin of goods flow 
4.1 Explain classification of items (into class A/BIC-items) 
4.2 Explain minimum (or economie) order quantities 
4.3 Explain aggregate planning ( ordering materials 

together) 
-break c 

4.4 Explain that a few main questions must be ordered if 
items are necessary. 

4.5 Explain the basics of a (simplified) reorder point 
system. 

4.6 Explain supplier constraints. 

Training!evaluation material 

Sheet 1.1 
Sheet 1.2 
Sheet 1.3 
Sheet 1.4 

1 Purchase Order Form (POF) 

1 POF + order example 
1 POF + order example 
2 POF + order example 

Sheet 2.1 
Task forms 

Sheet 2.2 

Sheet 1.2 
Sheet 1.3 
Sheet 1.4 

Sheet 3.2 

Sheet 3.3 

Sheet 3.4 

Sheet 3.5 

Sheet 3.6 

Sheet 4.1 
Sheet 4.2 
Sheet 4.3 

Sheet 4.4 

Sheet 4.5 

Sheet 4.6 

Duration 

10 minutes 
10 
10 
10 
15 

15 
15 
15 
30 

5 minutes 
10 
30 

10 
10 

10 minutes 

10 

10 

15 
10 

10 

10 

20 minutes 
10 
10 

15 
20 

15 

10 

Total 

2:10 

1:05 

1:15 

1:40 
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Activity 

Module 5: Imprave supply reliability 
5.1 Keep records of the orders 

- Explanation 
- Demonsteation 
- Do it tagether with teacher 
- Do it alone + feedback 

5.2 Teil why a certain order is delayed. 
- Explanation 
- Demonstration 
- Do it tagether with teacher 
- Do it alone + feedback 

-break-
5.3 Measure delivery reliability of each factor recorded. 

- Explanation 
- Demonstration 
- Do it tagether with teacher 
- Do it alone + feedback 

Total training time (including breaks) 

Evaluation 
el. Evaluate: Reduce supply time/keep records of orders 
e2. Evaluate: Perfarm pre-emptive activities 
e3. Evaluate: Measure delivery reliability of each factor 

recorded 
e4. Evaluate: Teil why a certain order is delayed. 
e5. Evaluate: Knowledge about logistic principles. 
e6. Evaluate: Be flexible 
e7. Feedback: What went wrong? 

Total time course & evaluation 

Planner 
Module 6: Derive need for matcrials 
6.1 - Explanation 

- Demonstration 
-break-

- Do it tagether with teacher 
- Do it alone with feedback 

Evaluation 
eS. Evaluate: Filling in MRP-forms 
e9. Feedback: What went wrong? 

Total time course & evaluation 

Distribution officer 

One module: Imprave customer service 
7.1 Explanation 

Demonstration 
Do it tagether with teacher 
Do it alone with feedback 

Evaluation: 
elO. Evaluate: Filling in Customer Order Forms (COF) 
ell. Feedback: What went wrong? 

Total time course & evaluation 

Training!evaluation material 

POF 
1 POF + finished order 
1 POF + finished order 
1 POF + finished order 

POF 
1 POF + finished order 
1 POF + finished order 
1 POF + finished order 

Summarization form (SF) 
SF + POF of finished order 
SF + POF of finished order 
SF + POF of finished order 

1 POF + 1 finished order 
Multiple choice form 
1 SF + 3 POFs of finished orders 

3 used orders with POFs 
Sheets e1-e9 or sheets e10-e18. 
Task on paper 
All evaluation matcrials 

Sheet 6.1 
2 MRP example forms 

2 MRP farms (partly filled in) 
2 MRP farms (partly filled in) 

3 MRP farms (partly filled in) 
All evaluation matcrials 

Sheet 7;1 
1 Customer Order Farm (COF) 
1 COF (partly filled in) 
1 COF (partly filled in) 

1 COF (partly filled in) 
All evaluation matcrials 

Duration 

15 minutes 
15 
15 
15 

10 
5 
5 
10 
15 

15 
15 
15 
15 

15 minutes 
10 
15 

5 
30 
10 
25 

30 minutes 
45 
15 
45 
60 

45 minutes 
15 

15 minutes 
15 
15 
15 

10 minutes 
5 
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Ta tal 

2:45 

8:55 

1:50 

10:45 

3:15 

1:00 

4:15 

1:00 

0:15 

1:15 
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Appendix K Company 11: Forms 

This appendix shows the next farms: 

1. Purebase Order Farm (POF) 141 

2. Summarization Farm 144 

3. Material Requirements Planning, example farm 145 

4. Example of a Customer Order Farm 146 



Appendix K Company 11: Farms 141 

Purebase Order Form (POF) 

General information 

Order code 

Description material 

Amount to he ordered 

Supplier ( eventually to he filled in 
after activity 4A) 

Date and time of order date: - -
requirement time: 

Due date - -

Performance of order 

Order lead time Date of order - -
requirement: 

Date of receiving goods - -
at site (activity 16): 

Number of days in days 
between: 

Supplier lead time after Date of fax to supplier - -
having received the order (activity 5): 

Date goods loaded on - -
boat ( see shipping 
document): 

Number of days in days 
between: 

Supplier lead time after Latest date of activity 5, 8 - -
having received the order, and 11: 
I.D.F. and L.C. 

Date goods loaded on - -
boat (see shipping 
document): 

Number of days in days 
between: 

Banking time, sending Number of days between days 
I.D.F. activity 6 and 7: 

Banking time, sending L.C. Number of days between days 
activity 9 and 10: 

Internal processing time: Sum of time intervals hours 
between activities (as 
mentioned at last page) 



lnformation about order activities 
--

Purebase order activity Preceding Wben to perform Date and time Following Time between activities (in bours, 
activities tbis activity finisbed activities rounded down) 

1. Order requirement: - As soon as - - 2 
a. Determine due date possible (ASAP) 
b. Determine order quantity 
c. Select possible suppliers 

2. Request proforma 1 ASAP after 1 - - 3 Time between 2 and 1: 
to all possible suppliers bours 

3. Receive proforma 2 - Date and time 4A 
latest supplier sent 
its proforma 

- -

4A Prepare purebase order 3 ASAP after 3 - - 4B, 5, 6 Time between 3 and 4A: 
a. Select supplier bours 
b. Collect signature of logistic 

manager 
c. Collect signature of Financial 

Manager 

IF NECESSARY: 4A ASAP after 4A - - 9 Time between 4A and 4B: 
4B. Prepare Letter of Credit (L.C.) bours 

5. Fax order to supplier 4 ASAP after 4A - - 12 Time between 4A and 5: 
bours 

6. Apply for Import Declaration 4 ASAP after 4A - - 7 Time between 4A and 6: 
Form (I.D.F.) bours 

7. Receive I.D.F. 6 - - - 8, 12 

8. Fax I.D.F. to supplier 7 ASAP after 7 - - 15 Time between 7 and 8: 
bours 

--··------··-



Purchase order activity Preceding When to perfarm Date and time Following Time between activities (in hours, 
activities this activity finished activities rounded down) 

IF NECESSARY: 4B ASAP after 4B - - 10 Time between 4B and 9: 
9. Apply for L.C. hours 
a. Collect signature Manager Director 
b. Apply for L.C. 

IF NECESSARY: 9 - - - 11, 12 Latest date and time of 
10. Receive L.C. activity 5, 7 and 10: 

date: - -
time: 

IF NECESSARY: 10 ASAP after 10 - - 15 Time between 10 and 11: 
11. Fax L.C./copy to supplier : hours 

12. Fax to request Expected Time 5, 7, 10 ASAP after 5, 7, - - 13 Time between: 
Arrival (E.T.A) 10 - of activity 5, 7, 10 the hours 

latest activity and 
- activity 12: 

13. Receive E.T.A 12 - - - 14 

14. Fax to request shipping document 13 ASAP after 13 - - 15 Time between 13 and 14: 
hours 

15. Receive shipping document and 8, 11, 14 - - - 16 
clearance (SW AI) 

16. Receive goods at site 15 ASAP after 15 - - -
: 

Internat processing time: 
Sum of time intervals 
mentioned above: 

----



Order characteristics, Summarization Farm 

Name Material Supplier Supplier's Supplier's Supplier's Bank Banking time Banking time Order lead Internal 
purchase description country time after time after sending I.D.F. sending LC. time processing 
officer order receipt I.D.F./L.C. time 
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Material Requirements Planning, example form 

Por each ton of detergent lOOg., 10,000 cartons CIN DYN lOOg. are necessary. 

Main Product: Detergent lOOg. 
Lead time: 1 month 

Period (month) 1 2 3 4 5 6 7 8 9 10 

A. Forecast/demand [in tons] 40 45 50 4.5 50 48 

Product: C1N DYN lOOg. Reserved: 0 
Safety stock: 50 thousand Fall out: 0 
On stock: 100 thousand Minimum Order Quantity: 200 [thousands] 

Batch size: 50 [thousands] 
Lead time: 3 [months] 

Period (month) 0 1 2 3 4 5 6 7 8 9 10 

B. Projeeled gross requirements 450 500 450 500 480 < 

C. Scheduled receipt 500 500 500 

D. Projected net inventory 100 150 150 200 -300 -780 -780 -780 -780 -780 -780 < 
at end of period 

E. Net requirements 350 480 < 

F. Planned order receipt 350 500 < 

G. Planned available 150 150 200 50 70 70 70 70 70 70 < 

H. Planned order release 350 500 < 

Exception messages 
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Example of a Customer Order Form 

I Product: Laundry bars I 
Order I customer Due date De livered Demanded De livered De livered Completed Completed 

at: quantity quantity on time? ? & delivered 
on time? 

1 Subwholesaler 01-12 01-12 1000 1000 v v v 
2 Wholesaler 01-12 30-11 2000 2000 v v v 
3 Subwholesaler 01-12 01-12 400 400 v v v 
4 Subwholesaler 01-12 02-12 400 300 

5 Wholesaler 01-12 01-12 5000 5000 v v v 
6 Subwholesaler 01-12 01-12 800 800 v v v 
7 Wholesaler 01-12 01-12 1200 1000 v 

8 Wholesaler 01-12 01-12 1300 1300 v v v 
9 Wholesaler 01-12 02-12 4300 4300 v 

10 Subwholesaler 01-12 01-12 1400 1000 v 

11 

12 

29 

30 

Total number of orders delivered on time/completed/completed on time 8/10 7/10 6/10 

This document bas been made in WordPerfect 5.1, is printed on November 19th, 1996 and contains 49,869 words. 


