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1. INTRODUCTION ----------

Host data are 1982/83 figures. 

Gross Domestic Product 
Manufacturing GDP 
Share of Hanuf acturing Industry 
·to _GDP 
Main Industrial sectors 

Hain Exports 

: 8,048 Million B~U.SS400Cllil) 
: 2,631 •· a " S130Qftil) 

: Food, Textiles, Beverages, 
Leather and Leather Products, 
Vood, Building ftaterials,Cb-.mical 

: Coffee, Raw Hides & Skins semi
processed leather, Horticultural 
products, Wine, Knitwear. 

Popul g.tion = 42,000,000 e19s5> 

Active Population 

Percentage Litercy 

Population in Primary Schools 

Population Secondary Grammar 
Schools 

: 19 ,000,()(j() 

:4~ 

: 2,500,000 

681,000 

Population in Secondary Technical 
Schools : 4000 
Po¥ulation i~ University & 
Techin£al Colleges 
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National Training Organization: 

ETHIOPliN !Wu.GmENT INSTITUTE/PRODUCTIVITY D1PROVEHENT 
CmrRE ( !lll/PIC ) 

(b) 2!!!!!!!~ Ind!!~~~~-~$t~!:!-E!°2~!!!s: 

Kaintenancs problems exist in all sectors of the economy 
where there are machinery, but it i~ exceptionally serious 
in State Farms, Transport and Industry. To illustrate the 
seriousness or the problem let' s take average downtime dul'! 
to breakdowns. 

,-,-- ------- ---------.----------.-, 
!-\--- Sector_ -------- -----f-~2-~_!_~--i 
!!4-~!te Farms _ _ _ -----!- ~ -=--§2- . j 
I I I I 
:g:i.~r~2£! ____________ --~----1---~--=--~----l 
I I . I I 

~~~ !ndll!Erl~~~~_l_go =--30 J 

Short surveys were conducted by the•Productivity Improvement 
Centre" of the Etl&ici:ie&!l .!'!C1.Dagement Institute, and the most 
serious maintenance problems are lis~ed below: 

.. 

Pl. PRODUCTION/SERVICE LOST DU~ TO DO'JNTIME.Industrial out
put could be increased 20 - 25% by good maintenance alone. 

There are al3o production cut-do\rns because of breakdowns 
in transporting necessary inputs to Industry. Botting 
o! cereals has been reported for wa~t of transport. 

P2. SHORT LIFE OF MACHINERY. In 'llalluf''lcturing this is not 
serious, but in agriculture average life o~ tour years, 
and in t.i:-ansp4'rt only seven years. 

P3. EXESSIVE SP.A.RE PA.RTS CONSill'lPl'ION ON O~r.E HAND il':B SHORTAGE 
OF THE ~UIRED ON'ZS O:r. THE OTHER !Wm. In many case 
case spare p.iirts consumption is more than 10% ot the 
purchase value or machinery. 

. .... / 
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This is a consequence of breakdown-maintenaD.ce 
polic7 •. Sthortage of required spare parts is also a result 
or this polic7 as well as lack of knowledge of spare parts 
management. 

P4. PAIHENT OF IUIRTENAl'lCE WORKERS NOT ADEQUATE. This is 
because mainteDb.4Ce is not recognized as a special disci
pline which should be treated with respect. Ten 7ears 

· ago the author as maintenance head of a buewer7 requested 
off i-:es and furnitures "for his f ormen, and top m.anagem.eat 
were surprised that such em:plo7ees should have this f aci
li ties. The repl7 was that the formen have no business 
to sit in offices but to go arround m.achiner7 all.day! 

P5. SHORTAGE OF SKJT.I.ED IUBPOVER. There is no s7stematic 
training ·or apprentices nor upgrading of existing workers 
b7 industr7. The Productivit7 Improvement Centre of the 
Ethl.opian Management Institute is the obl7 national orga
nization helping in upgrading skills. Fresh technical 
school graduates who come with general knowledge are 
thrown in the factory shops and it takes them. 7ears to 
master maintenance of specific machiner7. 

P6. LACK OP' H.ANU.&LS NOT ONLY IN THE NATION.AL LANGUAGE BUT 
SO.METil'fES EVEN IN ENGLISH. A certain corporation pur
chased aeveral hundred m.achiner7 of the same kind to be 
installed i~ sever&.:.L factories and the manll!acturer sent 
onl7 one manuall 

P?. f"'&AI?iTENANCE NOT SEPARATED FROM PRODUCTION. Usually main
tenance is placed as a section in the production depart
ment in the organization chart. This leads to pressure 
from production to forget scheduled maintenance an4 continuE 
production u~til.machiner7 stop due to breakdown. It down
grades maintenance, and prevents the developaent of main
tenance as a specialised discipline. 

. ... / 
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(c) ~!~2~~..!EEli!~-!~-~~!!!~~!~6_!!!!~~!~!~~-!~E-E!!E!!!~!~~ 

-~f _!~~~l~ 

Own experience, eight years in industry and seven years in 
Ethiopian Management Institute. 

Published materials 

Interview of S>me officials 

2.INDUSTRIAL MAINTENANCE POLICY & STRATEGY 
---------------------------~ ·----------
(a) Information and assessment --------------------

A sirvey was done by the Ministry of Education to see the 
relevance of the education system to the needs of industry. 
In SO..ille cases duplication of effort was discovered and there 
was disatisfaction from Indus~ry'e side about quality of tech
nical school graduates. As a result of this survey the Ministry 
would like to revise the carriculum of technical and vocational 
training. Present programme is 10 + 2 years, and the Hinistry 
has prep~red a draft 10 + 3 prograi:::e which will include main
tenance planning and control, production organization and mate
rial supply and utilization. 

~ workshop will be held in May 1986 to discuss on the newly 
drafted curriculum, and to create conducive conditions for 
the develop:ent of tecbnical and vocational training in the 
country. Representatives fro~ 49 organizations and institutes 
are ~articipatin~inclduding Et~iopian Management Institute as 
wP.11 as 1·1ini~try of Industry. 

N~ cechanism for inter~ction exists among standard education 
system, specialized training institutS!a~d industry. But in 
Ja:::iuary 1986 the :-'iinistry of Industry and Addis Ababa University 
signed a comprehensive co-operation pr.ogramme ,.,hich would make 
university education more practical, and would make the human 
resources of the university at the disposal of industry • 

.... / 
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Because of the accute forign exchange situation there is a 
high awereness of induscrial maintenance problems by Govern
ment planners and policy-makers as well as by managers of 
enterprises. 'What they lack is knowledge of what to do about 
the problems. 

During project design ail.d purchase of machinery maintenance 
is rarely taken into consideration. In most cases initial 
low price is the dominant factor for selection of machinery. 
Standardization is completely ignored and factories end-up 
in owning a proliferation of vario~s makes and models. 

Concerning co-operation on HRD in industry and in industrial 
maintenance at national level two corporations have done 
coJ:llllendable tasks. One is the 1everage corporation which 
trained maintenance worker in its other breweries first and 
then sent them abroad before·the installation of the fourth 
brewery which was completed in 1985. The other is the textile 
corporation which trained the future m.aintenance w~rkers of 
a new Textile Mill at the technical school in Addis Ababa 
first and then its biggest textile Mill in Akaki. The 
instructors were teachers from the technical school, foremen 
from the biggest nill and instructors. fro~ the Productivity 
Im;>rovement C-entre (PIC). 

No means of communication for maintenance engineers exists 
in the count=Y· The staff of PIC because of their close con
tact with Industry felt the need of publishing a quarte~ly 
bulletin which among othees would contain cases of designed
out maintenance. The draft of the first issue wa5 prepared 
9 months ago, but so far it has not be~n printed because of 
various problems. 

(b) Recommendation:-

Holding of annual or biannual conferences of the type held 
in ~ay 1986. 

. ... / 
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Agreement·or the t1Pe sigi;.ed by the Ministry of Industry 
and the Addis Ababa University should be signed. 

PIC should raise the awareness of all concerned for the need 
of planed maintenance wherever machinery exist. 

Making planned maintenance mandatory by all Ministries. 

Involvement of Maintenance engineers at project design stage. 

Emulation of the case of Beverage and Textile corporation. 

Establishment of association of maintenance engineers. 

Development of maintenance consultancy services through 
training of consultant enai~eers. 
Establishment of National Maintenance Centre within n1I or 
somewhere else. 

3. TECfilUCAL OOCUML~ATION ON Mill1TENANCE --------------------------------------
(a) Information and assessment --------------------------

The Industria! ~=oj~ct Services "IPS• •ithin the Y.inistr7 
of Industry est~blished·with the help of UiiIDO is doing 
feasibility studies. Preparations of tender docw:ients is cone 
by !oreign consultants. 

All :anufacturers supply spare parts catalogues. Manuals on 
installation procedures and fault eiagnosis also exist. But 
they rarely supply on maintenance procedures, ann those only 
on lubrication, adjustment and cleaning. The outhor has seen 
\torking drawing· of parts obly in the petroleum refinery con
structed by the Soviet Union. 

The PIC has developed manual for the design and installation 
of planned maintenance for the ~inistry of I~dustr7. This 
bas been implemented by ?Cf:(, of factories under the Ministry. 
Training programmes on maintenance management are conducted. 

(b) -~!~2!!!~~!E!2~l= 

Basis for IPS capability in preparation ot adequate tender 
documents should be laid. 

. ... / 
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Preparation of complete maintenance procedures including 
inspection, '11.nor repairs, medium repairs and overhauls 
for new machinery by machinery suppliers-. 

4. SPARE PARTS ?'i.ANAGEMENT 
----------------------

(a) Information and assesment ----------------------
The Major problem concerning spare parts is mentioned in the 
introduction in page.'\-. 

In many cases one or two year supply of spare parts is 
included in purchasing cont~acts of plant. But the selection 
of these parts is left to the supplier, and many non-moving 
parts are dumped. 

Many factories do not have well organized spare parts store 
to facilitate storage and retrieval. There are incidents 
when parts could not be located, and they had to be ordered . 
by air to reduce downtime. A few days later somebody dis-
covers several of these parts· in some corner. 

Ordering of very expensive parts is sometimes left to junior 
clerks who watch only the level in the bin card. This leads 
to unnecessary purchase of expensive parts which may be needed 
only once in the lifetime of the machine. 

Many factories manufacture same parts in theis own workshops, 
but still workshop utilization in low. Yet the Ministry of 
Industry is constructing a huge spare parts workshop to manu
facture about 3600 types of parts in the init~al stage. Of 
course the establishment o~ the factory has " laying the basis 
!or engineering industries''as its other objective also. 

Recla:iation of part.:; is also done but in acrude way. Many 

factories are having difficulties in purchasing recla::ation 
equipment and supplies like special electrodes ~ecauPe of 
shortage of foreign exchanGe. 

. .. / 
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Some training on spare parts management is given by PIC 
as part of total maintenance management. But the portion 

on spare parts managem~nt is small. 

Recommendations: --------------
The four recommendations of the Paris meeting of April 1986 

concerning spare parts apply to Ethiopia. 

Training in the drafting of spare part speci.fications for 

use in the equipment purchase process. 

Training in the· selection of spare parts to be stocked. in 

their designation and codification. 

Training in inventory management. 

Promotion of local manufacture of spare parts, in particular 
through the training of methodologists and analysts as well 

as machine-tool operators. 

In addition· -----------.1 
Collecting the existing little utilized machiDe-tools in 

factories to form central workshops at corporation various 
level for manufacture of spare parts 

To develop the hu~e spare parts factory into machine f abrica

tion factory. 

Promotion of recla::iationof sparepa.rut~cluding allocation 

or !orei~ exc~anse for this technology. 
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1. l~TRODUCTiON 

lmaediately after the Ethiopian Revolution of 1974, a vaccu• of 

Managerial Cadres va_ created by the departure of --expatriate 11anagers. 

To correct th£ situatiou the govcrnaent 110ved the previous ~tional 

Proauctivity Centre (h'PC) fro• the Ministry of Labour, anu aade it 

a department of the Ministry of lndustLY· For eight years over 904 

of the wCtivity of NPC vas geared to improve manage11ent in the ~inistry. 

To be sure, the Ministry had many problems, but the most serious was 

mainte·:ance. The U.O under "project ETH/83/010 to strengthen the Nl'C" 

has rendered invaluable assistance in the fora of experts, equipment 

and staff development to improve the managerial and technical aspects 

of maintenance. With the active support of !LO-Geneva, the centre 

has developed a result-oriented methodology, vhich will be described 

later to tackle the maintenance problem. 

In 1985 the government felt there was no spectal need to keep NPC 

in the Ministry of lndustry,and the Ethiopian ManagelK!nt Institute 

(EMI) was formed by amalgamating NPC and the previous Institute of 

Management and tLainin~. EMI gave special elailbasis to maintenance by 

establishing The Productivity laproveaen~ Centre (PIC). The 

production and maintenance management aspecs of manage•ent are th~ 

responsibility of this centre. It has also well equiped workshops for 

training in Automotive maintenance, reproduction of parts, maintenance 

welding and electrical maintenance. 

. ·-

The ultimate aim is to make the PIC a centre of excellence in m1intcnance. 

Since itS eJtablishmcnt it has spread its activities to other economic 

sectors besides Industry. A program to improve mainten.!nO:tt :unagl!'!ml'!nt 

in the Ethiopian Electri~ Light and Power Authority started in June 

1985 is in the evaluation stage. In December 1985 a consolidate programme 

to improve technical skills, maintenance and operations manageaent in 

the Ministry of State Farm~ Development has been started. 

. ... / 
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PlC bas also started abaring its experience vith other African countries. 

Last year ve shared our experience vith the ~tional Productivity Centr~ 

of ~i~eria and the Libenan institute of Public Adainistration (LIPA). 

This year ve vill assist LIPA in running campaigns to illprove maintenance. 

2. IMPORTANCE OF KAI nD:A.-\CE 

ln recent years maintenance has been groving ~n importance fro• a aere 
. . 

appendage of production process to an important sub-system of the vhole 

factory or enterprise system. And with this growing illportance it 

has to have clearly stated objectives. 

2.1 Why Importance to Maintenance ? 

A few decades ago industrial machinery were simple in design, 

manually operated or at the aost semi-automatic. 

cheap to buy and comparatively easy to maintain. 

They were also 

But aodern 

Jaach~nery are partially or fully automated, and they are very 

expensive. They also require highly trained technicians to maintain. 

Older generati~n of machinery required aore men to operate and 

less men for maintenance. But automated machinery are reversing 

the ratio in favour of maintenance personnel. 

Automated machinery are also designed to give higher output per 

unit time. Each day's of downtime means thousands of Birr of lost 

produc,ion. Therefore, management are actively considering vays 

and means of planning and organizing their maintenance operations 

on scientific basis. Many factories under the Ministry of Industry 

have already proved the value of this by the results they achieved 

in the past few years. 

• ••• f 
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The other r-ason for the rise of iaportance of aaintenance is the 

rise in the price of spare parts. ln the developing countries 

the problea becomes even aore ac~:= iu that they are forced to 

operate obsolete .achincry because of shortage of foreign exchange 

to purchase the latest machinery. When they order parts for these 

old machinery they are charged exhorbitant prices. Because of 

the great distances fro• the origin of spare parts they are also 

forced to inflate their stock of parts even for nev aachinery. 

Theref~re. velY organized aaintenance departaents in the aanaging 

part as vell as the processing part are becoming indispensable 

for proper functioning of enterprises. 

2.2 Objectives 

the objectives of aaintenance management are to ensure 

machinery; 

e AVAILABILITY vhen requiredfor production. 

e CAPABILITY as good as when nev. 

st 
~ RELIABILITY {especially of 1 priority .. chines). and 

to achive the above objectives 

• at LEAST COST 

These objectives a~e hammered to all participants in our 

training programmes_ If you ask any maintenance man, who 
i had no management training, vhat the objectives of his 

department c1re, the probability that he will reply "to repair" 

is 80%. When he thinks of his objectives this way. it is 

very likely he is practicing breakdown .maintenance with its 

consequences of production loss; high spare parts consumption; 

low morale of maintenance workers. etc. 

. ... / 
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There is an excellent case that illustrates this point. 

~ fev years ago a textile •ill requested help froa our Centre. 

The request was strange in t~t the ::a:iagement ~anted us to 

help the• justif•· their request to their corporation to reduce 

their annual target. A calaaity had to happen for a such 

request to be granted. 

In that year the Ministry aade it aandatory for all plants 

to.illple.ent planned maintenance systea vhich vill involve 

planned stoppases of machinery. Th-= aanage.ent of the factory 

reasoned that if they stop aa~h~nery for planned aaintenance 

then downtime vill go up fro• the present 3%; and therefore, 

production vill go dovn. Ve looked at their recnrds and 

indeed the dovntiae vas very lov and most of aachinery seem 

to be running. 

We P,ndered over the queation for some time, but further 

discussions and physical presence in the shop shoved that 

most of the loomswerc running without autcnr.atic devices at 

60% uf capacity ! Further checks as the spare parts store 

revealed that they had spares enough for three years So 

whenever breakdowns happened, they vere i..ediately eliainated 

by replacing parts. 

Later tne objectives of maintenance in their totality vas 

disciJssed; management agreed to buy the automatic devices 

to restore capacity of the lo~~. and the stores vas organized 

in better vay. They finally dropped their request and agreed 

vi~h their corporation to have a higher annual target • 

. . . . / 
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3. RES:JLTS ACHIEVED It.; ETHIOPIAN FACTORIES 

RESULT 

The resu1ts shown below verc achieved in a closely 90nitored 

campaign known by the naae OPERATION P & M conducted in 1983. 

The campaign vas conducted in response to the Ministry's request 

to help factories iapleaent "Production and Maintenance Guidelines" 

which the factories found difficult to iapleaent on their own. 

3.1 Kinds of Results: 

I 

l\£SULT is understood to aean the diffence in performance 

before and after iapleaentation of i.aproveaents. In the 

OPERATION P & M it vas the difference between IV Q 1982 and 

II Q 1983. It could be understood as the translation of the 

objectives in physical outputs. 

Due to --
a) Dovnt!ae reduction 

PRODUCTIOX b) Capacity restoration 

INCREASE v 
I 

RESULT 11 

WASTE REDUCTIOI a) Better adjustaent of aachinery 

~ 

ESULT III a) Reproduction parts locally (ovn & other W/shop ) 
FOREIGN EXCHA.~CE 

' PENT OK 
b) Reclamation of parts locally ( " ) 
c) CJod spare parts management J 

PARE PARTS d) Better supervision when replacing parts 

--
RESULT IV 
FOREICt\ EXCHANCI a) Extension of life of machinery 
SAVING ON 
INVESTMENT 

~ 

b) Putting idle machines back into operation 

~ 
_, 

RESULT v 
INCREASE OF a) Reduction of Frequency of Breakdowns 
RELIABILITY 

l/ 

.... / 

• 
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).2 S....ary of the RESULT 

ln the OPERATlO~ P & M over 100 facto1ies participated. 

but only tventy seven have quantifies their RES~LTS. 

Below is the summary of the quantification. 

~/--__________ __,/ 

RESULT I 
PRODUCTIOK 
IKCREASE 

,_/ _______ ___,/ 

RESULT II 
COST REDUCTIOX 

.._ __________ J~ 

RESlJLTIII 
FOREIGN 
EXCHANGE 
SAVING 
ON SPAR£ PAllTS 

IV 
FOREIC:-l EXHANGE 
SAVING O~ lNVESt_ 

RELLIABILITY INCREASE 

[} 

a 
b 
c 

td 

11,831,100. Birr 

447,400 Birr 

997. 200 Birr 

· 684,300 Birr 

5 5 3 Breakdown/ iaonth Less 

.... / 

~ -



a • 

...... . 
• .. --I 
• c: .... 
s: 
u 
a 
:E ...... 

• E .... ., 
c: 
~ c 

35,000 

30,000 

20.000 

10,000 

3.2.l 

• . _______ ...... __ 

9 

Dcn.-ntimc Reduction: 

Planned stoppages for routine aaintenance decre~se 

the total downtime. This vas clearly demonstrated 

in the 2; factories aentioned earlier, and is presented 

in th~ graph below 

~4,000 (TOTAL) 

' ' ' ' ' BREAKDOWN ----
25, 000 ~"TIME 6000 

_,,,, 
PLANNED 
DOWNTIME 

21, 000 (TOTAL) 

IV Q 82 11 Q 83 

3.2.2 Capacity Restoration 

100% 

Capacity 

Machinery capacity is restored after a vell executed 

11ediu• or major repair. After iapleaentation of 

planned ciaince<hnce capacity of machinery was 

increased by 8%. 

r-----.._;==...::- - -
8% 

Time 

... / 
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3.2.3 Reliabilitv Increase: 

Nov 

Productign loss due tc several hours of downtime 

can be ea$ily calculated. but due to frequent 

breakdowns of short duration !!lay be difficult 

to quantify. ~evertheless, it has a big impact 

on production and it is a good measure of reliability 

as well as the perfol'lllance of the maintenance 

department. Proper inspection foiloved by a timely 

mai •• tenance action were the contributors to the 

reduction of breakdown incidents from 914 to 351 

per month. The graph below shows this freql1ency 

of breakdown redu_tion of 173 priority-I !machines 

in 27 fzctories • 

351 

Dec Jan Feb Har Apr Hay June 

. 1982 1983 .... / 

• 
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3.2.4 Cost Reduction 

The fourth objective of a maintenance department is to achieve 

high availability, a:iaintenance of cap-city and high reliability 

vith the least cost pc-ssible. In the 27 factori~s the direct 

maintenance cost was reduced hv 11; 

Direct 

HAIKTEXA.~CE COST 2,140,000 

l\'Q 83 DIFFEREXCE 

* 1,890,000 - 250,000 

REDUCTIOX 
IX 

PERCE.\"! 

This happned iaai •• ly . ue to savin~s in spare parts co .• sumption 

inspite of the increase oi maintenance crew from 1348 to 1386. 

Other contributors to cost reduction are reduction of rejected 

production duP. to well adjusted machinery and machine productivity 

increase as shown in RESULT-I. Machine productivity due to 

reduction of downtime and capacity was increasea by 11%, and 

waste was reduced by 2% 

Contribution to profit may be estimated as follows: 

Due to re~uction of direct maint~nance cost 236,000 

Due to waste reduction 477 ,000 
' ** Due to machine productivity increase• l ? . • 8x0. 2 236,000 

964,000 

* F.E. saving shown in page 9 is higher because there is local 

input involved in the cost there was also some difficu!ty 

in costing. 

** Profit margin for improvement is higher than for the 

normal margin. 

. ... / 
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4. RO~-~ APPROACH { RE~l1..T - ~RIE~1ED HA.~AG~E.'1 - MAI~TE.~CE) 

ioo; :.-ti· o;,:onder whether the results presented earlier are true. and 

ii true why areu't other trainers using the Methodology which has 

succede~ at PIC ? Our reply to the first question is that the 

:igures may not be 100; correct and they don't have to, and the 

re•_on we believe they are true is the testimony of the production 

managers and the plant managers. ln any enterprise there is 

"a healthy enemity" between production and maintenance. If the 

i::ainte4ance aan~o~= cl3iQs so much success publicily. the production 

manager will be the first person to protest if there are any untrue 

statements. However, during our on-spot evaluation of the factories, 

all the production managers had only ~ords of praise for the efforts 

oi the maintenance crew. 

The reply· to the second question is that the methodology used by 

EMI/PIC to helr the faclories achieve these results is Lot difficult, 

but it requires more effort and discipline of trainer-consultants. 

In classical training •f ter a few weeks certificates of attendance are 

issued, and most likely the~e is no follow-up. But the ROM-M approach 

involves long contact of trainees and trainers from problem 

identification upto evaluatiun of formal implementation and 

evaluation of results. Classroom lectures take a fraction of the 

whole progra111111e, and trainees get certificates of accomplishment 

after 1119nths of hard work of bringing changes in their 

' organizations. 

. ... / 
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4.1 Concept of RO!i-~ 

E.xperts frolli Dtl/PIC at the 
office of th~ D/~inister 

D/~inister: "~hy do you come 

Expert: 

to m~? The administrator 
is responsible for 
training" 

••Your excellency, we came 
to you not to speak about 
training but about 
RESULTS which can be 
achived in your Ministry. 
We knov availability of 
of your machinery is 
only 50% , and your 
spare parts consumption 
is excedingly high 
compared to the value uf 
your fixed assets i~ 
uchinery. We have a 
proven approach ROK-K that 
will guarantee you the 
achievement of RESULTS 
such as availability 
increase for production 
incre-se, and saving of 
of foreign exchange on spare 
parts". 

Can you guess the reply of the D/Hinister ? 

D/Minister: In that case 1 will not 
delegate such activity to any 
one. I will personally 
supervise your proposed 
campaign". 

(NOTE: THE ABOVE DIALOGUE IS TRUE) 

•••• ? 
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ROM-ti is • training- consultancy-search eethodology for a 

planned and systcaatic change. The aanageeent of the enterprises 

are the once vho bring change. and the role of the trainer

consultant ls that of a faci!itor. In ROK-M a~proach all .. nageeent 

have to be involved. especially top aanageaent. Without to,-.anage

aent involvement the RESULTS vill not be satisfactory. 

The success presented earlier is a clear aanifestation of the 

need of involv~ment of top aanageaent. In this case the 

Kinister·sent his deputies in the opening of the training 

seminars and personally awarded prozes and certificates to 

the successful- factories. 

On the other hand, there vas a certain corporation aanager 

vho felt that implementing planned maintenance vas only 

an order of the ~inistry. He thoughthis job vas finished 

vhen he wrote a letter to EMI G.Hanager requesting that ROM-M 

be implemented in his factories. He never had tiae to open 

seminars not to listen to the presentations of the findirags of 

his staff trained by EMI. The result was predicatably lav. 

inspite of the high caliber of technicians and engineers in 

that corporation. 

To achieve results on has necessarily to be results-oriented. 

Kenneth R. Junkins and John O'Meara froa the Junkins Gr:;up 

Inc. in an article in the Magazine TRAINING wrote this about 

result orientedness: 

Managers vho"think performance" differentiate between 

the process of work and the results of work. One way to 

tell whether a manager is process-oriented or results oriented 

is to listen to employees when the boss co.es around. 

• 
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If you hear. "Look busy. the boss is COiling. you are probably 

dealin~ vith a process manager. This m~nager likes peorie .oving 

and doing things- ~t's reassuring Si~ht. Excepti-nal managers, while 

a••re of activity. always place ?:Ore value on what is accomplished 

th~n on appear•nccs. 

n p.ocess-orientcd manager us~s lan~ua~~ that focuses on •Ctiviti.s

Sh•ron Lypes part. Clris talks onthe phone. Ron is never in office

whereas a results- oriented maru&ger talks in terms of acc...cplishments

reports -complet~d. orders taken. customers visited. 

Incidentally. Junkins an~ O'~eara .re vritinb about th~ need for result 

orientedness in all fields of management. ~e had some difficulty in 

convincing collegues in ether departments to apply RO~-M methodology. 

The excuse vas that the performaace improvements in their fields were 

impossible to measure. Junkins and O"Me•ra say however. that 

Performance is observable. It can be seen. heard and in 

most cases touched. Generlly. if performance is observable it 

is also measurable. i.e •• it can be counted or quantified in some 

way and compared to past performance. 

A process- oriented maintenance managers boasts of the fact that mechanics 

are alvays busy. infact they work a lot of overtim~. They count the 

number of repairs done and so on. But a result-oriented maintenance 

manager compares the f rcquency of breakdowns before and after imple

wentation of improvement. He does the same with dovrtime. production 

increase and1spare p~rts consumption. 

. .. / 
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~.2 The Eight Steps of ROH-K Approach 

STEP OBJECTIVE 

1. PROB~ CHECKISC To help trainer- consultants do design appropriate 

' DATA COLLECTIO~ prograaae. 

2. PROBL~~ SOLVING To prepare participants to solve their enterprises' 

S~IXAR problems. 

3. EXTERXAL ~"ORK To practice and strenthen problem solving 

ASSIG~~"T capacity of participants. 

4. I~"TERNAL \.'ORK 

ASSIGNMENT 

5. SEMINAR ex 
L\fPLEMa"IATION 

6. ACTUAL IMPLEMU\TATION 

AND MO:\ITC?.IX<; 
' 

7. E\'AL.l'A!lON OF 

FOll~L IM?L~~E~TATIOK 

8. EVALUATION OF . 

ACHIEVED RESULTS 

II I II I I I I 1111 I 11111 I I I 1 

To generate solutions foe own enterprise 

problems. 

To present findings of step 4 and strengthen 

implementation capability. 

Clear from name of ste,. 

To find out extent of !oTil\.11 impleme~tation 
of solutions. 

To find out the difference in performance 

before and after implementAtion. 

I I 11 I I I II I 11 
II I 1111 I II II 111 11 111 I I I I I 1111 11 11 1111 
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4.3 The Process of RO~-M approach ( Short Description) 

To simplify the work involved. for each step foras designed 

by t..~l/PIC are dispatched. The process is so structured 

that duing the work assignment, 11e>nitoring and reporting 

is uniform and inter-factory comparison becomes easy. 

4.3.1 Step 1 ( 2-4 weeks duration) 

Check-list of typical maintenance problems are sent out and 

after they are collecred.Tile trainer- consultant 

analyses them to see how to allucatc time in the seminar 

in step- 2. Most serious problems are given more 

time. 

Relevant data 3re also collected concerning the future 

participating enterprises. Often the participants see 

the picture of their maintenance department for the 

first time, and they get shocked. 

Interviews are alsu conduct~d with responsible persons 

to find out indicators for performance measurement. 

These indicators differ from industry to industry 

eventt»ugh the object of maintenance is basically 

mechanic-! equipment. Therefore. the consultant-trainer 

has to aquaint himself with these.in order to be 

able to design formats for forecasting of results 

to be achieved in the particular industry. Result

orientedness starts from the beginning! 

4.3.2 Step -2 (l-2 Weeks) 

The seminar consists of lectures, exersises, group 

studies and whenever relevant films. The content 

of the seminar is based on 31 steps developed at Dtl/PIC 

... / 
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vhich guide step by step hov to shift f roa breakdown 

mainten~nce to planned aainteoance. 

Parlicipants are ;iven opportunity to compare their 

existing system vith elements of a good plann~d 

maintenance system. In the ~roup study they discuss 

what problems they are facing as a consequence of 

the lack of these elements. In these discussions 

they are also given the o?p~rtunity to meet people vho 

are in the sa~ boat but could not see each other bec~use 

of iactory walls. 

4.3.3 Step-3 (5-6 ~eeks) 

Teams oi participants go to volunteer enterprises as 

consultants to investigate maintenance problems and 

propose solutions. To gu~de the team a weekly consultation 

meeting of the team leaders is held at EKI/Plc. 

At the end of the assignment a justification report is 

written, and to ensure its implementation the team have 

to convince the enterprise manager and get his approval 

confirmed by his signing of the report. Finally findings 

of the consultancy work are presented in the presence of 

higher supervising authorities, EHI/PIC experts and 

participants oZ the seminar of Step-2. 

4.!.4 Step-4 ~5-6 Weeks) 

The procedure of Step-4 is the same as Step-3 but 

for own enterprise. Step-3 may be skipped in case 

participants are from very few ·interpris~s. But to 

be able to do step-4 and bring change a minimum of 10% 

of the maintenance crew must participate in the programme 

from eacn enterprise. 

. ... / 
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4.3.S Step-S (1-2 davs) 

The seainar involves lectures and discussions on 

implementation schcd~le preparation. ho~ to ..anage 

change. human resistance to change etc. 

4.).b Step.-& (3-6 months) 

4.3.7 

Actual implementation is ?rob•bly the llOSt difficult 

step. But the 101 of the maintenance crev vho bring 

the ~ctual chang~ are not left alone. First ve ensure 

that they get the support of higher supervising bodies, 

and secondly ve conduct a consultancy meeting every tvo 

veeks. In these meetings Dtl/PIC experts gi'e advice on 

methodology, and the team leaders exchange experiences. 

At the meeting the stage of implementation of each 

enterprise is also described. and is recorded on a wall 

chart. This is done by a special pointing system, 

.nd anyb~dy can find out at a glance how fMr each factory 

has gone in iapleantation. The Ministry people 

especially loved this 110nitoring system. Special 

measu~es are then taken as necessary vith factories 

vho are lagging behind. 

Step-7 (2 Weeks) 

To find out the extent uf implementation Self-Repoct 

forms are sent out to the factories. The self-reports 

are signed by tbe team le~der vho is the aaintenancc 

h~~d and approved by the plant manger. Copies 

are sent to PIC. 

. ... / 
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4.).8 Step- 8 (2 ~eeks) 

The vhole objective of the eight step~ of RO?-t-~ is to 

bring change. and finally t~ achieve tangible RES~LTS. 

!heref ore along vith the self-report mentioned ir. 

st~p-7. a self-report of achieved results is dispatched. 

The results mentioned earlier ~ere coapiled irom such 

se"lf-re:>ort. 

The evaluation phase of RO~~ does not end vith filling 

of self-reports. The self-reports are meant ta help 

factori~s access theaselves. and to prepare ~l/PIC 

experts tor the on-spot evaluation. 

The objectives of the on-spot evaluation are: 

1. To see planned maintenance as praticed in factories, 

and collect cases for future training. 

2. To select factories for recognition by the Ministry 

or other supervising bodies, 

). To give advice for furthe1 improvement to the 

factories being evaluated. 

A standard procedure that takes 2-3 hrs. is used during 

the evaluation in the factories. The presence of 

the production 11ecnager, the plant manager. participants 

from other factories and ofcourse the aainteruance head 

is essential. 

ln these meetings the production iunager bdng the client 

oi the maintenance department gives his opinion on the 

kind of services he is getting. 

. ... / 

.. 

.. 



. . • 

21 

The .. intenance head presents the extent of 1aplet1entation 

of planned aaintenance-based on the self-report. He has 

to support his claia of iaplementation vith actual 

docuaents used in the planning and execution of plannned 

aaintenance. Later he presents the achieved result. 

A few weeks lat~r certiricaces of two kinds are awarded. 

A certificate of accoaplishaent to the successful factores. 

and a certificate of attendanc'- to the not so successful. 

,.4. Integrated !'lanagement and technical Training 

The ~:-M approach was originally developed for aanagement 

training. but since the establishsent of PIC it has been tried 

in several technical skill training programmes such as 

machine shop practice for reproduction of p~rts and 

"ehicle maintenance. However, ·in the course of these efforts. 

the need for integrating manageaent and technical training was 
coaing to light. 

We found out vehicle maintenance to be specially a.enable 

to this integration. Vehicles, whether they are.trucks, tractors 

or combine !tarvesters have the same basic operating 

principle~ and ve had the resources to give both kinds 

of training. Other production aachinery are so diverse 

in nature it is difficult to give the technical aspect of 

maintenance at the same time. 

' Our first client of the integrated approach is the Ministry 

of State Farms Development. The programme consists of two 

veeks. The first week is on aaintenance aanage..nt and 

the second week on high qu. lity inspections of vehicles • 

. . . . / 
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Ve stress the inspection part because that is vhere high 

discpline is required. and where the results shov. 

Repairing after breakdovn is already too late. and if spares 

are available 8C>St mechanics can replace thea easily. But 

the whole philosophy is to prevent failures by following 

periodic inspections strictly according to the aanufacturer's 

aanuals. 

The target group ior this training are foremen and senior 

mechanics. Previously our vehicle maintenance experts vere 

busy upgrading skills of l5-20 ~emi-skilled workers f roa 

three to four -nths in repair methods. When aanageaent of 

PIC p,opus~d to th~ ex~rts that they stop this long prograam..~s 

and take-in skilled people for refresher course. they had 

.toubts vheth!>r they have anything new .. o tell thea. However 

to the surprise of all the one week was full of lively 

discussions. 

Now the question was how to reach the junior mechanics. helpers 

and drivers. PIC does not have enough capacity to reach thea all. 

Te solve this problea the Guided Transaission Training (G.T.T.) 

concept vas created. Its objective is to train the last group 

through the foremen and senior mechanics. Therefore. one week 

of instruction-skills training vas added to the tvo-veek 

prograime. 

When they start the training of their collegues the participants 
1 

are supplied with handouts in Amharic (the national language 

of Ethiopia). PIC also supplies other teaching aids such as 

purt~ble overhead projectors. transp.rencies etc Tv motivate 

the forcm~n Lo perform the GTT. contracts are signed with their 

organizations for payment purposes. A foreman is expected 

to train at le~st l0-20 people. 

. ... / 
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This vay a aultiplying effect vith tremendous iapact can be 

achieved. The GTT is on trial stage. and ve are doing a 

very close supervision and follow-up. 

IHMEDIATE PLANS CONCEL-\UC SPARE PARTS 

The spare parts question is so crucial to the econoay that two 

very iaportant decisions have been taken. One is to construct 

a spare parts factory and the other is to establish about twenty 

reclaaation workshops. 

5.1 Spare Parts Factory 

The Factory vhich vill start operation by a~d-1987 is under 

construction. Besides alleviating the existing spare parts 

probleas of the Ethiopian industries and saving of foreign 

exchange the establishment of the factory has .. laying the 

basis for engineering industries .. as its other objective. 

the project idea vas started in 1986. but due to various reasons 

the feasibility study vas started ~ 1980 and coapleted in 1982 

vith the help of SIDA. The constructi~n will be financed with 

Italian aid. and a turnkey contract was signed with an Italian 

Fira in June 1984. The project is estimated to cost 176 Killion 

Birr. and annual production of 30 Million Birr. worth of spare 

parts. 

Over 10.000 types of parts were collected. and initially 3600 

are selected for production. The criterial were technological 

possibility and quantity requirment for optimal batch quantity 

.production. 
1 

Workshop drawings as well as production process 

are being prepared. 
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5.2 Reclaaation Workshops 

The EMl/PlC in cooperation with ILO conducted a survey on 

r~claaation of parts in ~Y 1985. In the survey. which took 

one aonth. it was found that about 40 Mil. Birr worth of spare 

pares could be reclaimed at a cost of 10 ~il. Birr bringing in 

a net saving of 30 Mil. Birr annually. This is even a rather 

conservative estimate. 

It is roughly estiaatcd that one typical work shop in the various 

economic sectors identified to benefit from the reclamation 

technology requires an iavestlilent of arround 150.000 Birr. 

This is for additional equipment as a typical work shop already 

is equiped with general purpose mac~ine tools welding 11achines· 

and compressors. The foreign exchange saving froa each work shop 

is estimated at 2 Mil. Birr. That means 15 work shops will be 

required to achieve a saving of 30 Mil. Birr. 

The ILO has agreed to finance the establishaent of tt.e first 

work shop which will have more equipment than the other work shop. 

The work shop is expected to give training to the enterprises 

who will establish work shops of their own, and reclamation 

services to the smaller ones. ILO has also agreed to help in 

consultancy and manpower development of the EHI/PIC workshop. 

Already five EMI/PIC engineers and technicians have taken a three

t 
months course in Poland. Altogether the project will cost 

about 700,000 Birr. 

. ... / 
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6. UNRESOLVED PROBL~S 

Many unresolved aaintenance problems remain in Ethiopia. but the 

most serious are incentive for ..aintenance ~orkers an~ the lack 

oi their appropriate grading and pay111ent. 

•e hava· heard of incidents where the net monthly pay was reduced of 

-.aintenance workers because maintenance was so.well-.anaged that 

b~eakdovns vere reduced and the need for overtiae eliminated 

Later this vas ·corrected, but no systea has yet been created to link 

wages of maintenance workers and their productivity. 

Maintenance workers COiie from various kinds of schools. and there are 

even many without formal schooling. They do nearly the same jobs. 

but their pay is as varied as their background. The solution is 

of cource a proper grading system based on certirication. The 

certification part has been given as the responsibility of EMI/PIC. 

but ve found it is easier said than done. 




