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IllTRODUCTION 

lbis training manual is one of a series prepared by a DNIDO expert while 
serving as Chief Teclmical Adviser on a UNDP financed and UNIDO executed 
project in the Republic of Yemen, to strengthen the Technical and Managerial 
Capacities of the Carpentry Cooperatives in ~la and Seiyun (project No. 
Sll/PDY/8 7 /00~) . 

The entire scope of the training envisaged to be given. with the 
intended audience for each topic is given in Annex I. 

The syllabus, namely the topics. the duration of lectures (theory) and 
practical vork and the level of competence attained after completion of the 
course on this topic is given in Annex II. 

INVEN'IUtY CON1ROL AND PmaL\SE DECISIONS 

Jn manufacturing companies inventories are norJlally taken at three 
phases of production: inventories of raw materials. of goods in process and 
inventories of finished goods. The relative iaportance of these three 
inventories depends on the nature of the system. Inventories of finished 
products usually have the greatest importance because their value is greatest. 
However. raw 11aterials inventories can be of the greatest significance 
depending on the nature of the supply 1111.rltet and whether or not stockpiling 
is important. In-process inventories vi.11 have the greatest significance in 
systems where the in-process flow time is great and the value of the product 
is high. 

In the secondary wood processing industries, all three inventories are 
significant. Tillber needs to be stockpiled and seasoned. The production 
process can last up to one llDllth or 110re. and in-process inventories are 
rather big. Because of serial production, inventories of finished products 
are often high. 

Besides these three inventories. there are also inventories of tools and 
auxiliary materials, inventories of spare parts for 1111.chines and facilities, 
and inventories of supplies for the offjce. shops and workshops. 

It is not unc~ for a 11anufacturing company producing furniture and 
jojnery to have up to 2~ percent of its capital tied in inventories. Since 
inventories can be very expensive they must be kept under careful control and 
all inventories must be justified from the econo11ical point of view. 
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1be purpose of this training -.nual is to point out the iaport.ance of 
inventory control and to introduce methods for plarming and 11aintaining an 
opti11al level of inventories. 

l. Inventories apl tbeir function 

1he function of inventories is to assure continuous production process 
anti sales of products. This means to 11alte it possible to disconnect one 
segment of a process fro. another. so that work on each segiment can be carried 
out at an opti11al level of performance. 

One of the 11ain prerequisites for complying with delivery times is that 
the proper 11aterials in the right quantity. of the right quality. must be 
available at the right time and at the right price. A ca.pany•s success will 
partly depend on finding and acquiring adequate supplies of all the 11aterial 
inputs. For production management to succeed, the planning and controlling 
of 11aterials inventories. ordering points, sources of supply. 11aterials 
receiving, storing and handling must be efficient - and rational. 

Inventories exist throughout the system as rav 11aterial supplies, in­
process inventories. and inventories in transit to distributors and customers. 

Additional stocks are c~n because it is economic to order and ship 
in larger quantity. rather than on the basis of a hand-to-110Uth supply. and 
these are called cyclical inventories. 

Another aspect of size of stocks relates to the randoa variations in 
de11and; these are known as safety or buffer stocks. If de.and is seasonal it 
may be more economic to absorb some of the seasonal deaand through seasonal 
inventories. Maintaining independent inventories 11alte it possible to carry 
out va~ious activities relatively independently of each other. 

n.e pipeline inventory is the volume of stock necessary to si19ply 
sustai!"1 the process. It represents an absolute aini- inventory for the 
syste•. assuming a determined demand, a hand-to-110Uth supply. a continuous 
operation and continuous shipment, vith no seasonal fluctuations in deaand. 
It would be extremely expensive to operate this way. However. in some highly 
automated industries, vhich apply the so-called •just in time• system, the 
11anufacturing process is based on pipeline inventories. 

Cyclical inventories try to •ini•ize costs of ordering and shipping. 
It is more economical to order in lots than one at a time. Also. because of 
the cost of 11achine set-up, it is more ec011011ic to manufacture in batches. 
Shipment costs are cheaper in lots than for single units. Our focus here vii l 
be on methods to deter•ine ecOD011ic order quantities. 

Buffer inventories are needed to absorb variations in rate of de11and and 
supply times. Buffer stocks are used to protect production against these 
variations and to assure continuous production and sales in case of an 
increased de11and. 1he costs of buffer inventories .,st not exceed the costs 
of downtime of equipment and idle labour. 

Seasonal inventories are used if the products have seasonal fluctuations 
of de11and. The costs of seasonal inventories .. st be cheaper than changing 
production rates over the year to absorb these seasonal fluctuations 
(additional costs of overtime or hiring additional labour). 
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In the case of the Carpentry Cooperatives in Jlulcalla and Seiyun. the 
cyclic&! and buffer inventory systems are applied. There is no seasonal 
fluctuation in delland for certain items. but there are some cases of 
variations in the suppiy time. Materials purchased are in lots. and these 
lots include also same buffer inventories to cover eventual delays of the next 
shipments. In order to •iniaize the cost.s of inventories. an opti11al size of 
lots should be detenli.ned for each type of .. terial. 

In-process inventories could be also brought clown to an opti.aal level 
by organizational means. through a better planning of the sequences of the 
processing operations and an optiaal size of series. 

Inventories of finished goods could be reduced by a aore precise 
forecasting of sales and by applying a .xlular system in product development. 
so that various products can be delivered vit:h a lower stock of finished or 
semi-finished products. 

Inventories of tools. spares and office supplies llUSt not be ignored. 
because there are always Sa.! items on the stock which will never be used. 
These iteas llUSt be sold illmediately. 

2. fya:rqstin& and elamin& inventories 

A large number of factors may affect the demand for a given item. some 
of thea aay be quite predictable and soae not. However. any factor can be 
placed in one of these tvo categories: (1) factors that have generated a 
cleaand in the past months and are not to the future. and (2) factors affecting 
total deaand that appear for the first tiae. The term forecast aeans the 
projection of the past into the future. Factors that appear for the first 
time that affect total demand come under a different concept and the term 
predict is used meaning management• s anticipation of changes and of nev 
factors affecting de.and. Thus forecasting will deal with the projection of 
the past into the future. 

Forecasts may serve a wide variety of purposes within an organization. 
To be useful for operations planning and control it is important that demand 
forecast data be available in a form that can be translated into demands for 
specific iteas of aaterials. 

Organizational plans are appropriate for different time spans. such as 
those for the current operations and for the i-.ediate future, intermediate 
and long-range plans. For this purpose. attention should be focused on the 
shorter range plans for current operations and for the i-.ediate future. 

The value of forecasting may depend to a significant extent on the 
nature and structure of the information feedback system. Thus, the very 
purpose of forecasting is to short-circuit the ordinary information syste• so 
as to have up-to-date data on what is happening and lo use this data to 
project and plan. 

The Carpentry Cooperatives in ttukalla and Seiyun have a rather stable 
de.and for certain products such as doors, windows. wardrobes and beds. An 
increase in de.and for certain products is expected, and the li•it for the 
plan is not de.and, but manufacturing capacities. Based on this fact the 
Cooperatives can make rather reliable forecasts of dcaand for certain products 
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for their short range plans. and the necessary -terials ca:i easily be deri~ 
out of these plans. 

3. Czom!opent.s of dpen" 

- average demand. 
- trends in the average d nc1. 

- seasonal patterns. 
- cyclical patterns. and 
- rand09 variations arOU!ll the basic pattern. 

Tbe statistics of past demand give average demand and trends in average 
demand during a certain .,eriod. The average of the most recent llOOths will 
give a more meaningful average. especially if the trend is dominant. The 
basic prerequisites for an optimal level of inventories are: an optimal 
production progr...e (product aix). an optimal size of production series and 
an opti8al ti•ing of production operations. Not only do the inventories of 
materials need to be opti•izecl, but ioventories of finished products have also 
to be opti•ized. 

Fig. 1 shows a dynaaic management model for the secondary wood 
processin,g industry. which could be applied in the two Cooperatives. 1bis 
model also shows what and where it is necessary to optimize in the production 
process. 
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Total quantity of production. production ~t moclel and components 
of le.and are starting points in determining optimal sizes of lots for various 
-terials mwl/or finished products. 

4 . .buto <AIC> amlysis of ipveptories 

It is rec• oded t:o use a selective approach for planning inventories. 
The total value of a single .. terial. its importance and the situation in a 
-rket are the -in selection criteria. 'nle first: selection should be made 
on the basis of total value. For that purpose. the •ABC analysis• method can 
be used. this is a very simple and practical medMJd (see Fig. 2). 
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Fig. 2: ABC analysis of the inventories purchased by the 
Coastal Strip Carpentry Cooperative in llukalla in 1990 

Total value: YD 731.S70.--

First. percentages are calculated as a ratio of values of single 
•terials to the total value of all .. tcrials. The •terials then are listed 
starting from the highest and goi1t3 down to the lowest percentage. The graph 
shown in Fig. 2 with cumulated percentages is then plotted. 

Tbe first group (A) includes .. terials representing approxi .. tely 80 
percent of the total value. The next group (I) contains .. terials between 
group (A) and approximately 9S percent of the total value. The re .. ining 
.. terials, representing up to S percent of the total value, are group (C). 
'lbe nature of this classification is that a relatively ... 11 number of items 
in group (A) represent about 80 percent of total value, while a big mmber of 
it ... in group (C) add up to only about S percent. Croup (I) is in between. 
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This enables management to focus its attention on those items (usually small 
in number) which have a clecishe influence on production costs. Different 
purchase techniques aod c:he level of control should be applied for -terials 
from different groups. 

So.e -terials are very important and indispensable for a continuous 
proouction process. though c:heir value is insignificant. Some ocher -terials 
are difficult to obtain because of the -rket siblation. Such .. terials. 
usually belonging to groups (B) or (C), could be moved to group (A) in order 
to give them 90re attention and keep them under pe~nt control. 

llaterials classified in group (A) are usually used for c:he .. jority. if 
not for the totality of products. Imrentori11:;:!> ;;f these .. terials should be 
managed on the basis .U.ni•wf-ni•• (aini-max) imrentories and optt..l sizes 
of purchase lots. llaterials classified in group (B) should be purchased only 
for already deterldned production orders and in the required quanti t:y. 
llaterials classified in group (C) could be purchased on a quarterly basis in 
order to ai.nilli.ze expenses of purchases aod deliveries. 

5. Clustql iment.ot.X woclels 

Since the level of inventory has a remarkable influence on the costs of 
products it raises the question of bow to deterldne the opt:t..l level of 
inventories and bow to .. intain .Uni.am inventory costs. Basically. the 
question is bow llBDY units to keep in stock. To .. intain an economic level 
of inventories the first step is to detend.ne the optimal size of a purchase 
order. 

The objective of the classical inventory 80del is to determine the lot 
size under idealized conditions. Fig. 3 shows the assumed structure of 
inventory level in relation to time. 

-- - - - - - --

Fig. 3: Si11pUfied structure of inventory level in re',lation to time. 
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(Q) units are ordered when the inventory has declined to the re-order 
(signal) point (P). 

The order is placed precisely at point (P) and usage of -terials in the 
production during lead ti.me (L) rill draw the inventory down to zero. 11lle 
previous order for (Q) units must be received ezactly at that point. vhich 
raises the inventory level back to (Q). and the cycle repeats itself. 

In order to calculate the opt~ size of a purchase order. the 
folloving symbols are used: 

TIC Tot.al increment.al cost. 
TIC- Tot.al increment.al cost for an opt~ solution 
Q Lot. size. 
cf Opt~ lot size (economic order quantity) 
R Annual requirements in units 
C.. Inventory holding cost per year. 
C. Preparation cost per order 
P Order point 
L Lead ti.me 
B Buffer st1>C:k 
I Inventory level. 

Tlr increment.al costs for this simple system are associated with holding 
inventory and those associated vitb the preparation cost of an order of size 
(Q). The cost function to be aim mi.zed is: 

TIC - Inventory holding cost + preparation costs 

The lot size (Q) is a variable \alder .. nagerial control. If (Q) is 
increased. the average inventory level increases proportionally. as shown in 
Fig. 4. 

Qo t.of siz• ( G) 

fk •lli11ilfJVl1 corf /of siU 

Fig. 4: Classic inventory model. 
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On the othe!:' hand, preparation costs per unit decline "'5 (Q) incr.?ases. 
When two components of cost are added together the result is the total 
incre.ental cost curve which has a lli.ni- point deterlli.ning Iii.Di- cost lot 
size. 

The optillal lot size (size of optil!lal purchase order) can be calculated 
by using the formtla: 

Example: The Cooperative has an anrual consumption (r) of 800 .~ of 
ply.rood. Cost per order (C,.) is ~ Dinars. Inventory holding cost c. is 20 
Dinars. Opti11al lot size is: 

00 = ¥":. 500. 800/20 = 200.mJ (values are asSUllJed) 

This classic model asSlmes that shortages or back orders are not 
allowed. 

When back-orders are expected and allowed more cc;mplex form.alas are used 
to deter•ine an econoeical order size. 

In the case of quantity discount, addi~ional expenses of an increased 
order should be compared with the total discount obtained. 

There are 11any methods used nowadays to determine and to control opti­
inventories. For the secondary wood processing industry one of the tvo most 
often used methods will suffice. These are: 

1. 

2. 

Deteraination of inventory levels at continuous and even usage of 
materials; 
Determination of inventory levels at cantinuous but uneven usage 
of 11aterials . 

In the first case, the usage is known, continuous and even for each time 
unit. Delivery of materials can be late with regard to the scheduled d~livery 
time. This method can fit to the inventories of rav aaterials and se•i­
finished products which are processed in the prociuction in even quantities 
every day. 

In the second case, the usage of materials can vary with the delivery 
time table; delivery time can vary with a stable usage of materials; or both 
usage of materials and delivery time can vary. In all thes~ cases average 
values and standard deviations should be calculated for all variable factors. 
To calculate certain level of inventories the average val,ues should be 
increased by adding a multiple of standard deviation (a1 ) and r~sk factor (u). 

For exa11ple, some risk factors for certain levels of ri,sk are: 

Risk 1 I - u - 2.33 
Risk 5 I - u - 1.64 
Risk 10 I - u - 1.28 
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A graphical presentation of the structure of inventory level considered 
here is shown in Fig. 5. 
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Fig. 5: Hypothetical structure of inventory levels in relation t.o time. 

For the calculation. the following symbols are used: 

q 

Q-
Q..,. 

~ 

Q 
T,. 
T1 
T. 

Q,...-

Qu. -

Q-

Q..-

Exaaple: 

Consullption of a material per unit time (this unit 
can be one day. one veelt or one llODth). 
Kaxi- inventory. 
Signal inventory at which a nev purchase order should 
be placed. 
Kini- inventory to cover eventual delay of deli very 
of materials. 
Quantity of 11aterial ordered. 
Delivery time 
Kaxi- delay of delivery ti•. 
Usage ti• for ordered quantity of material. 

T1 .q (Quantity units) 

(T,. + T1) . q (units) 

T •. q (units) 

Qma + Q (lDlits) 

The Carpentry Cooperative in Multalla has a daily usage of 4" of 
savnvood. From the time of placing an order until delivery of savnvood, it 
takes ~ - 60 days. Possible delay of delivery is up to C - 30 days. The 
Cooperative places orders in the quantity needed to co,.;.er six months 
consuaption. vhich is Q - 520.1. '' 
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Solution: 

Q... = 4 x JO = 120 •, 

(60 ... 30) x 4 = 360 _, 

120 ... 520 

F:>r every 11anufacturing company the rapid turnover of the capital is of 
great iaportance, and a prerequisite for this is the rapid turnover of 
inventories. Unjustified big inventories of materials, which are not moving 
at a satisfactory speed, are causing the following economic and other 
consequences: 

Unnecessary engage11ent of money and therefore urmecessary 
expenses; 

Increased costs of storage; 

Increased expenses of interest paid for the working capital; 
Decline in the quality of materials because of long storage; 
Da11ages, aml waste of 11aterials. 

For example: 

If the interest rate on a loan for working capital is 12 percent 
annually, then the turnover of inventories has the following influence on the 
anm.aal costs of interests: 

Number of 
tuD)Qvers per 

nil 

l 

2 

J 

4 

5 

6 

Cost in interest 
in percent 

12 

6 

4 

J 

2.4 

2 

The interest rate is unchanged but the 8110unt paid for interest 
decreases because less 110ney is used to finance the same quantity of 
inventory. 

6. Variations in sleund 

The classicaJ inventory mode1 and its variations assU11e that deund is 
constant. But, s<>11eti11es de11and varies, and buffer or safety stocks are 
required to absorb these variations. 

Fig. 6 shovs the structure of invP.ntory levels when de1111nd varies. The 
planned buffer stock is equal to the difference between reasonable maxi .... 
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usage during lead time (0..) and average usage (D). Die larger the buffer 
stock the saaller will be the risk of running out of stock. 

Fig. 6: Structure of inventory levels when delland varies. 

'nle size of the buffer stock will depend on the nature of the 
distribution of demand. NoI'llal distribution can be used adequately for 
distribution, MXi•• demand during lead time is deteDlined. Safety stock can 
be c011pUted using the following formula: 

D is the average use of .. terials 

o_ is a reasonable •Ii•• usage during the lead period (L). 

7. Ipyentoi:x 1yste• for wana~rial Control 

There are three c~y used inventory techniques for inventory 
control: 

1. 
2. 
3. 

Fixed reorder quantity syste•; 
Fixed reorder cycle syste8; 
Optional replenishment system. 

Fixed reorder quantity syste8S are focused on the order point (P) as an 
inventory level signal to place orders for 80lle predeter•ined quantity (Q). 
The deteminatiuu of Q •Y be based on one of the formulae for COl9pllting the 
ecODCN1ic order size, or could be based si.mply on experience. _Buffer stocks 
are detel'llined by ser;ting risk levels and COl9pllting B - O.. - D. A periodic 
review of requirements is an integral part of the systu, at which ti• new 
syste• parameters for (Q) and (P) •Y be set. 
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Fixed reorder cycle systems are based on periodic reordering rather than 
on an order point signalled by quantity. The quantity ordered varies 
depending on usage of .. terials in the ~fate past period. The orders 
placed are of varying size over a fixed periodic cycle. As vit.b the fixed 
reorder quantity systea, there is a periodic review of requirements which .. y 
result in a change in the ~i•• inventory level or the length of the 
periodic review and ordering point. 

The fixed reorder cycle systea .. 1ces it possible to group orders for a 
1119ber of individual itetlS froa one supplier and possibly take advantage of 
lower shipping costs. The fixed cycle systea has a quick response to deaand 
changes and, in general. is applicable to high activity situations \It.ere close 
surveillance over both delland and inventory is of i.aportance. 

The optional replenishment systea is c~y known as (s. S) systems and 
it coabines the essential control mechanises of both the fixed reorder 
quantity and reorder cycle systea. 11ds systea establishes a maxi.am on-hand 
and on-order inventory level. a periodic review period. as well as the reorder 
point. The decision rules for ordering are as follows: at the time of each 
review, it must be determined if the inventory on band and on order is less 
than the order point. If the order point has been reached. the quantity that 
will bring inventory on-hand (on stock) up to the maxi.mm level should be 
ordered. If the order point has not been reached. no order is placed and a 
reexamination occurs at the time of the next review with the Saa? decision 
rules. The systea coebines the advantages of the two other systeas. 

The inventory control syste• used in the Carpentry Cooperatives in 
Multalla and Seiyam is close to the fixed reorder cycle systea, with some 
elements of the optional replenishment syste•. 

It is not necessary, even it is not advisable, to use the S88e systea 
for all kinds of materials. For raw materials, with rather even usage in 
production, the fixed reorder quantity systea would be most appropriate, while 
for hardwar~ and SOiie other iaported c011pODents the optional replenishment 
systea is better suited. 

And finally. it is not enough to know various systems and methods, but 
to use them in everyday practice. Only this way can one avoid shortages of 
materials for permanent supply of the production and •ini•ize costs related 
to the procure9ellt and storage of materials. Actually, this is the main task 
of the inventory control syste•. 
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ANNEX I 

J'RAININC PROGRAMllE FUR FllUUTURE AND .JOINERY PRODUCTION 

This training progr~ is designed to achieve the objectives and 
outputs of the project entitled •strengthening the Technical and Managerial 
Capacities of the Carpentry Cooperatives in .Multalla and Seiyun• (project Ne-. 
SJVPDY/8 7 /005) . 

After visiting all the production IDlits of these Cooperatives. (the 
three units of the Coastal Strip Carpentry Cooperative and the four units of 
the Carpentry Cooperative. Seiyun). and after studying the present state of 
their production. it has been concluded that a thorough training of operators 
and managerial staff is a prerequisite for all improvement. Due to this 
conclusion. the training progr~ prepared and proposed hereunder is 110re 
comprehensive. and the training activities are 110re mmerous t:han originally 
planned in the project cloc..ent. It has been designed to meet the specific 
requirements of the cooperatives which are on the point: of t:rans•it:t:ing fra11 
handicraft to industrial production. nie topics for the training courses 
selected are: 

COURSE TITLE OF COOlSE DESIGNED FOR: 
NUllBER 

1. Pradact.i- syai- mal t.,,_. of ....... -'- at.aff of U. Cooperat.i-• 
prodact.ian in the ....S procening and their prodact.ian ... it.a. 
i.ndaat.ry. 

2. Parnit.are product.a, cl-aificat.ian, Pradact.ian Depart.mt. at.afr 
at.andarda, deaip mal c-t.ract.ian 

3. Joi-ry prndact.a, c:l-•ificat.ian, Pradact.ian l>mpar'-t. at.aff 
at.malarda, design and .,_.t.ract.iun 

4. Pradact. .S..alas-nt. in t.be aac:cmdary St.aff of t.be prodact.ian mal sales 
..... procer.:ling indaat.ry ~-

!>. Org•lizat.ian and pl..,blg of Pradact.icm pl..,blg at.aff. 
praduct.i cm. 

6. Work allocat.i- mal c:ant.rol of Prodact.ion planning at.aff, 
prndact.ion aaperYiaora aad fo~. 

1. Pl-big, &:Oat. accoant.blg, pricing, Account.ant.a, aal.-i and at.aff or 
&:Oat. cant.ml and opt.i.tsat.ian of a the product.ion depart.mt.. 
product u-. 

8. 1-t.ory cant.rol and porc:haaing l'llrcbaablg ... 1va at.aff and at.aff of 
t.ecbnlquea. the prodact.lon depert.mt. canc:erned 

with -tarial plmmiag. 

II. Basic el-i.a of -.rkating ~. sales and product.ion 
~ at.aff. 

JO. Modem industrial prodoct.ian Managerial at.arr. 
----t 

J1. Info..at.lon and doc:-t.at.ion Managerial staff, t.op md alddla 
syatAma In tba HC:Olldary wood -nas-t of tbe ~utlvea. 
1>rocnaing induat.ry. 

J.Z. Plant. layout. Staff of the product.ton cleparwent 
and produc:t.1 on aaptr'Yi sora . 

13. Wood, affillat.ed products and other The technical deper'-nt.'a staff, 
-tarlala used In tha produc:tion or aupanrlaora, for...n and oparat.ora. 
fumltare and ,Joinery 

u. Wood .. aaonlng and preparation The technical deperi.-nt'• at.arr Mid 
J*JJ>l• -riling in tha tl..,.r ya!'d. 
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<XUlSE TITLE OF motSE DESIGNED FOR: 
NUMIUll 

l)_ Crasacat.Llng ..t t.r1-ing or Op9rmtors or crasacat.Llng ..t .__, riFPlng -=hh•s • ..t fo.._ in tbe 
..- cat.Ling area. 

16 . .._l siaimg. Op.r.tors of ..-1 siaimg -.chi..,.. 
mid U..ir fo..-_ 

17_ v-ring mid l.nnat.lng aa:riac9S ~rdara l..mat.lng aarCaces ..t 
..t lldges of -.ml baaed .--ls. edpa or .--1 fanoit.ure !ml .mit.s. 

ta_ Sarface pl-lag ..t thic:m.aalng of ~rators of aare-c., wuLa pl-rs/Joint.-rs mid thic:bmasers 
..t U..ir fo..__ 

19. T-in&. -rtislng _,.drilling ~rat.ors of '"-in&. -rtiaimg -.I 
drilling a.chines -.I tbeir fo..__ 

20. Moalding and root.img ~rators of -1ding ..i root.img 
.acbi_,. and tbeir fo~-

21- S....ing ... surf- finishing_ Op9rmtors or sanding ..... sarface 
finishing -=bU.S ..i their 
fo~-

22. PreasS-.ling. as.-.lin& 81111 &s..-.l•rs. pectagers a.I their 
pmckaging_ fo~. 

23_ Managimg of qaalit.y and qaaliLy Managerial s~f at. all 1 ... 1s. 
amLrol fo~ 81111 qaaliLy amt.rollers_ 

24. .Jigs. tAllplat.es ..t filrt.ares in the ProdacLi.., depa~L's s~f-
aecondary -.Xld proc-sing indasLry -

25_ Tool sbarpenimg. -ini->ce mid Tool smrponmrs llDd perllODS in 

-...in&- charge of ordering Lools. 

26. lnLeraal trmnsporL. receivimg llDd P.rllODS ... rtimg in storage aad 
st.:>rage or -Lerials mid shipping or int.em.al Lr-port servic- _ 

proclact.s -

27. Malni.-.nce of eqa!.i-:t. Mai.nt.elmlc• pe~l -

28. Safet.y -sores in the secondary For- mid -=pervisors in 
-.Xld proc-slng lndast.rl __ ... rtmbopa . 

29_ ...,t.lvaLi.., of 9111ploy- tt.n.gerial st.aff a: all 1.,,.1s. 

30_ Innovat.lon 111111 devel~ Mmulgerlal 111111 produi.:t.ion depart.ent. 
Leclmiqaes ... ..t.hods. st.aff. 

PURPOSE AND METHOD OF TRAINING 

Training of e11ployees is an integral part of production in modem 
indu.~trial enterprises. Technical and technological developments offer new 
technical means and new production methods which make human work easier, safer 
and 11e>re productive. To be able to utilize such advancement, people working 
in industry have to learn and to train in order to achieve new knowledge and 
skills necessary for handling modern equipment and processes. 

In developing countries, such training has decisive i11pOrtance for the 
better util i?.ation of new production techniques and for masterint, new 
technological processes. To avoid unnecessary •istakes and gain indispensable 
skills, training courses are the most suitable way, because, in a short time, 
people can learn the best way of performing their duties in production. 

The output of these training courses should be knowledge acquired by 
workers who "'i 11 increase their abi 1i ties for effective production. To 
achieve this, the traini~ method will rest on three stops as follows: 

1. 
2. 

The lecturer will explain a new method. 
The lecturer viii de11011strate the new method. 
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l. nae trainee will perfor11 the new met:hod under the lecl:Urer•s 
supervision. 

Short marmals vritten in a simple language. undersl:andable to the 
workers. will be prepared by lecturers for each course. translated into Arabic 
and distributed to the trainees. All graphs. l:ables and formulas will be 
adjusted to the level understandable to the people to be trained. 

Theoretical teaching will be conducted in a classroom and its duration 
will be adapted to the mini- of theory which has to be known for a certain 
job. This part of the training will be perforllecl by the CTA. other experts 
in the project and by United Nations Volunteers assigned to the project. 

The practical part of the training will be organized at the work areas 
of the respective prOOuc:t:ion operal:ions. 11ds part of the training will be 
carried out jointly by the experts and the UN Volunteers. The working area 
must be organized in a proper way. including the prepared production 
documents, tools, jigs. gauges, protective devices, pallets. materials and 
everything that is necessary for safe, productive and good quality work. The 
lectures should explain and show how to check a aacbine, tools, jigs. and in 
the case of wrong adjust:ment, how to correct l:hem and how to prepare correcl:ly 
all that is needed for the production operation. 

The lecturer wiJl show the correct vay of perforlling the operation and 
supervise the perfor11ance of the trainees until he concludes that their work 
is fully acceptable and that the quality of the products is satisfactory. The 
counterparts with higher skills and experience will also be engaged to train 
less qualified labourers and to supervise their practical work. 

Most of the training courses conducted for the Coastal Strip Carpentry 
Cooperative will be repeated for the Carpentry Cooperative in Seiyun. while 
in s09e cases the tr&inees fra. Seiyun will be invited to C09e to Mukalla. 
Persons frOll the production writs outside of !lukalla and Seiyun will be 
travelling to these two places. S09e of the practical training could and 
should be carried out in the satellite units by he UN volunteers. 

SELECTIIJN OF TRAINEES 

Trainees will be selected by the counterpart. according to their jobs 
and to the topics of the training programme. Besides workers who vi 11 
directly perfor11 particular production operations, all other people concerned 
vi th certain aspects of the production, such as: foremen, supervisors. 
11anagement staff, aaintenance pers01U1el, etc. can be included in the training. 
The list of trainees is an inlegral part of the training programme and it 
deter11ines the mmber of copies of the training manuals to be prepared and 
distributed for each course. 

TIMING OF TRAINING COURSES 

The training courses will be prepared and conducted 80stly during the 
experts' •issions, and those to be conducted by the volunteers will be 
scheduled in between those •issions. The priority should be given to the 
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1be timetable of all courses is a part of this progr~. though the 
exact schedule can be changed depending on the ti•ing of the future •issions 
by the experts. 

Some of the courses are intentionally foreseen for the last •ission. 
hoping that by that time the workshops will be the llissing equiiment. which 
is indispensable for a proper training of the operators. 

SYU.Aal OF oomtSES 

ntis progr~ cont;. .. ns syllabi of all courses planned to be conducted 
during the project execution. ti. courses are broken clown into topics, and, 
for each topic. the train'"& duration. both theoretical and practical. and the 
level of competence to be reacbed are given. 

1be selection of topics and the required level of competence is aimed 
to reach a mini- icnowledge needed for successful manufacturing of furniture 
and joinery products in a medh•-scale factory. 

Each course has its namber and topics are sulxlivided into a decimal 
classification following the numbers of the courses. 

Once all the training courses are CDl'pleted the training 11&terial can 
he compiled into a printed handbook to be used throughout the country . 
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ANNEX II 

SYLLABUS OF TIIE COURSE ON INVENTORY CONTROL AND PURCHASE DECISIONS 
(course No. 8 in Annex I) 

This course is foreseen for the purchase tmit st:aff and the production 
depart.ent people concerned with plarming materials. 

1'llAmilC TUE 
(buan) 

STllGE ltJPICS I.PEL OF UWEJUU 10 BE 
!Jll!D- PUC- llF.ICllED 

RY TICE 

8-1 Int.radact.ilm _ 0.25 -- llnderst.anding t.he JllUPISe of 
t.he Clmr'M. 

8-2 Imrent.ories mid t.heir 0.50 -- Underst.mlding t.he fanct.i-
famct.i-. of 1-t.ori- at. differm1t. 

st..s-: r- -t.erials. -m 
in pracass mlll Unished 
gooda. 

8-3 Forec .. t.ing ..r plaming o_s -- Beine mle t.o predict. t.he 
invent.ories. correct. -.els for various 

1-t.ori-. 

8-4 Campanmt.s of ~. O_!I -- llnderst.andlng ml aver.ge 
"-Ill md ramdaa effect.a. 

8-') Paret.o (ABC) analysis of 0.'> 1 Being mle t.o select. 
imrert.ory. 1-t.ory ii.- according t.o 

t.heir t.ot.al ••lue. 

8-6 nw: classical ill9mlt.ory 1 1 Being able t.o -iut.ain an 
models. iDV9Dtory coot.rot sysr.... 

8-7 Variabilit.y of ~- O.!I 0.'> Being able t.o -int.ain an 
opt.1-1 1 ... 1 of hwent.ori-. 

8·8 Invent.Dry syst..t for 0.50 - - KnolfiD& a1x1ut. invent.Dry 
.-uigerlal cont.rol. cont.rol md purchasing 

t.echniques. 
~--------- ~------------------------- --· ------· ------· -----------------------· 

TOTAL 4.2!1 2.!I 
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