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1, INTPODUCTION

1,1. Trends in the Use of Agricultural Eauipment in Africa

1.1,1 Backaround*

Africa is a continent made of countries the maiority of which belong to th'
low income category, As ner World Report 1988 of the World Bank, of the
total 44 low income countries 30 beloha to Africa .

.Africa wj.th 16(';.4 million hectars accounts for 12.12 per cent of the
world's total arable land, I~ terms of population, its share is 11.74
per cent. About sixty five per cent of the economically active population
earn their livelihood from aariculture. While the economically active
population in agriculture has arown by 39.4 per cent over the last 15
years, the total arable land has increased by a mere 7.8 per cent during
the same period. In other words, the land has to support more people per
unit of ~rea and the ability to recover more land for aaricultural purpose
has not been growing at comparable rate. Furthermore, in terms of
irriaated land, Africa's share is not only low at 4.8 per c~nt of the
alobal total but registered a cumulative arowth of 21.3 per cent against
the world 31.8 oer cent over the 15 year period. Though Africa cultivates
over 12 per cent of the world's arable land, food production has not been
able to meet the continent's needs. Cereal production dominates African
acz Lcu l t.ure s rbut; with a tot"l annual evcraoe of 77.5 million tons/ it
accounts for only 4.3 per cent Of' the total world production· .
1:'-,rticular1v W"lrryinC' is the 1nw nror'uctivitv of i'lC'ricultm-e. Th.ere are obvi0usly a
m.1T"l-cr of factfl:S thjlt ~l1'"'l">rr.'SS tt-e. nr'O"luctivitv C)f farminC' in Pfri.ca "rtl·)n<H"u.etr'~oo
Ar"'lio--,t~on o. law love.! ot technoloqies featJ.:ires. nost orominem:. .

In spite of its sianificant share of total c.ultural land, the continent
deploys only 2.n~ per cent and 1.25 per cent of the world's total tractors
and harvestors resoectively. Over the last fifteen years the tractor flee
in Africa· increased by 11.7 ner cent only aqainst the world's 15.6 per
cent. This implies that not only docs Africa use low level technology in
aariculture but i'llso the trend in change is arowing at much lower rate
thi'ln that of the rest of the world.· - .

1,1,2 Choice of Technology

Available levels of technology in agricultural equipment usage are general]
classified into the followina three categories :

...~'+

Hand tool technoloqy: Hand tool technology was the first attempt in the
development of agricultural equipment. It depends fully on human effort
for its source of power, It is the lowest mode of production and. has a
low energy conversion rate as well as low productivity.

Animal Dowered technoloqy, This level of technology is based on animals
as source of Dower. It employs oxen and/or horses to pull a range of farm
implements for land cultivation, seed application and harve s t.Lnq , The
choice of use of ani.rnalvt.echno Iooy and of implements to go with it depend!
on the availability, type and size of animal, and .type of soils to be
neaotiated. Animal power has enabled farmers to increase labour product J

ivitv•.

*Fiaures in this section are based on FAO Production Year Book, 1988.
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However, its ability to increase land productivity depends on other technological
inputs. Anirm]. powered t.echno'logv is the second important technology level employed in
Africa. Anirral traction is a new introduction in most parts of Africa. Imere animal
traction has been a tradition/it has not changed both in its application or in the
associated implellBnts used. Animal traction, because of its low initial and operational
costs. seems to be a better choice for African states at the initial stage of mechanizat-
ion. .

- -Mechani:z;al -powered -technolof'Y: r~echanical powered technology has developed s~gnificantJ.:

over the years. It uses engi'1e driven equipment for cultivation, seeding, input
application, harvesting and post-harvest processing. The level of technology can vary
fro:n mechanization of the critical operations to nearly all farm activities. Powered
technology has helped the world. to increase both labour productivity and land product­
vity many times. With the exception of South Africa and few countries North of the
Sahara, use of mechanical powered technology is limited. All in all less than 20 per
cent of the cultivated land is mechanized in Africa.

1.1. 3 - -Af.r:i:ca '-s -choice

The choice of any particular level of technology ana/or combination thereof depends
on rrany physical and socio-economic conditions. Africa with all its development
constraints has serious difficulties in adapting ~y particular' level of technology.
This is manifested by lack of policies and strate0ies for aqricultural
mechanization. A few African countries have such policies and strategies.

1JnIiediately'after ihdependence, rrost African countr-ies with the aim of increasing
agr-icultural. production have jumped on the inca of deploying powered technology in tlheir
agriculture, particularly encouraged by the earlier success of white settlers I farms.
HOwever, due to the increasing cost of powered machinery (few countries have
capability to manufacture), in particular the foreign exchange component, the inadequacy
or absence of management system and skills in handling powered nnchinery , and high
operating costs (fuel and parts), African nations are re-considering the use of powered
technology.

Several African countries are providing tractor service to the peasant farmer through
tractor hire schemes. These schemes, in rrosf cases, are unsuccessfuL Most of the
equipment was either made out of use in a very short tirre had such low productivity
rate that the schemes could not be operated economically. Frustrated by their
earlier experience and the inability to finance powered machinery such countr-ies are
giving preference to ardrra'l powered technology. A lot of effort is being --""Xpended. by
most African countries to popul.ar-ize the use of animal traction as well as develop
iIIIJroved implerrents. This trend is being adversely affected by poor anirral hea-lth,low
tractinn power of the African drauzrvt aninal and difficult soil conditions.

1.2-.Af.ricats -Priority-Programme-foP-Economic -Recovercl-(AFFER) -and-Ur,ited-Nations
.' . - -FrogPamme -of. -Act:l:on -for -Af.rican -Economic -Recovery -a.'1d -Developrrent -0UNFAAERD )

- -Focus -on -AgriCUltural -Eqm:prrent

The United Nations General Assembly, in recognition of Africa's g>°ave economic and
social crisis, at its eighth P'lonnay Meeting of the thirteenth special session held
in June 1986 has adopted a Progra.rmE of Action for African Economic Recovery and
Development 1986-1990, welcoming Africa t s Priority Programne for Economic Recovery
rrapped' out by the Assembly of Head of States and Government of the Organization of
African Unity at its twenty first.ortlinary session held in Addis Ababa from 18 to 20
July 1985.
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Within the fl'amework of this programne, agl'icultural developrrerrt has been given
considemble emphasis by alloting it US$57.4 billion which is 44.8 per cent of the
prograrnre cost.· The need to r"vitalize agricultural deve.lopmcnt. throughout the
programm period by specific actIons.ccth at the national and subregional levels,
within this action prc.,;::runme and the aspect of agricultural equipnent have been
given due emphasis. The action progranme specifically identifies the need to,

, arrong others :

" - raising sUbstantially the level of Invostrrent, in. agriculture;
- increased food production;. . .' . ._
- restoring, prot.ecting and developing arable land and rendering

it rrore productive; "
- establishtll2nt of remmer-at Ivc T}roC1ucG" pr{c\j1<", r-o LLcLe s ,c''Cc',:,lisiunent

and strengtheni1g of incentive schenes , eliminating pricing policies
that have tended to d.iscourage production and providing effective
agriculture credit programree ;

- devc'lopnerrt of livestock and livestock products t.hrough the utilization
of '1gdcult,~t'8.' by-pt'oducts, :im:;lroved mmar,effi'nt and flttenticn to a~ml

diseases;
- developtll2nt, of r:echanization and the use of rrodern farm and rocess'

UBcbinerv; mcreased use 0, e1 l azers , rnproved seeds and pesticides;
- Inproving and expanding the storage capacity, distribution and the

l.arketing system;
- Jeveloprrent of agrdcul.tura'l research and cxtenaion through the creation

of a network of agronomical research stations and extension for the
design,and dif~lsion of apP1~priate agricultural technologies;

- placing at the disposal of SUBll farmers necessary inputs for increased
yields; better utilization and :improverrent in management of water
resources and the establishtll2nt of Low-cost; irrigation scherres ;

- est.ab.Lishrmrrt of reQffm'Pst'1.tioD, drought and desertification cont.ro'l
programres , Inc'ludtng firewood scherres; and irrprovelTl2nt of agriculj;Ul'al
implement rraintenance capacity; .
establishment of assistance programnes for srrall f'arrner-s , especially
woiren food producers and rural youth;

- :improvel1Ent of the distribution of agriCUltural products",

Furtherrrore, the action prograrme points out that the success of the prograrme in
agricultural developrrent will depend on the parallel development of the agricultural
support sectors, including :

" - rehabilitatio::: s'20 ('C"dr;::7'-::nt of agro:-relater' industries;
- deveLopmsrrt of -, .7>cmSPOrt and oornmun Lcat.Lons i

- trade a,nd finane"'...' '

Anong the measures to be taken in the support sectors, include :

" - developIiJ9nt of industries for production of agr.icuLtur-a'l tools and
equiprrl2nt;

- establishi1Ent of engineering capacity for the production of spare parts
and components" .

The implerrentation of the action programre :implies the parallel deve.loprrent of
Africa1 s capability to rranage its economy and resources, such as the improverent
of public rranagerrent systems, institutions and practices, particularly the improverrent
of th" perfol'lIBl;lce of public. enterorises and lJE.intenance capability and '
capacJ.ty of agr-icul.tura'l equtprmrrt;
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1. 3 . 'Obj-ect;ives ·and 'scope ·of ·the 's-&udy

Arrong the mmy factors hampering the adoption of inproved technological package in
agr>icultural rrechanization is Africa's inability to manage powered equ.iprrerrt properly.
While nost tractors envloyed in developed countries have an average working life of over
eight years and an average annual productive hours of over 1,000 ,in Africa nost
tractors are out of use in less than four years and have average annual, .productive
rours of less than 300. A tractor hire schene in Z-arobia ...rhich aorui.red 450 tractors
bad onlv 32 tractors in \>oDrkinrr condi.t.ion in six years tillE and t:>toduetive hours for "
ooerational tractors was as low as 150 hours t-er vear , In Ethiooia, of the 2,526
tract.ors in the state fanns only 1,028 tractors (40.7 per cent) are only ooerational
currerrtlv, The primarv reasons for such low serviceability and productivity of
acri.cul.tura.l eauiprrent are : ...

- inappropriate selection of equiprrerrt.;
- lack of recognition of the roll of maintenance in ensuring

higher productivity and serviceability;
- lack of facilities for performing proper maintenance;
- inadequate and untirrely delivery of parts;
- inadequacy or absence of skilled manpower, both for operation

and maintenance, and
- absence of pl~per maintenance policies, systems and practices.

In recognition of the Irrpor-tance of maintenance of agr>icultural equiprrent in shaping
the future develoorrent and use of higher technologies as well as in l"PSDOnSe to the
call made in UN-PAAERD, the United Nations Econorni.c Comnission for Africa has under­
taken this study with the followinq key objectives :

a) Bring to the attention of the Afpican countries the institutional and
conceptual issues of agricultural equiprrr:mt maintenance;

b) CPeate awareness of the roll of maintenance in the successful. impleIrentation
of a necharrizatrion prograrme ;

c) Identify and bring to the attention of the African pub.Li.c policy and strategy
issues for the successful tnvlementation of maintenance programres ; and

d) Suggest institutional rrame-work and nar.agenent systems required for the imple-
mentation of a maintenance .irrprovenent programm ,

'The scope of the study is intended to develop guidelines defining techniques in under­
taking maintenance capability Inproverrent programre for maintenance institutions, at
national level, for both captive users and for those organized to provide services
to others.

2. PRIORITY AGRICULTURAL EQUIPMENT

Equipment packages available for ahy particular or combination level of technology
selected are nany, Maintenance reouirenerrts of the various eq\lif'mmt packages also .
are as varied as the elerrents const.Ltut.Ino the oackaces , The app!'OPriateness of any
particular rraintenance system is dependent on the level of technologyem:>lnved, tie
SYStem of ownership ~nd the location of the eouiarent rc1.'l.ti1113 to maintenance
facilities. In vi"'·' of this, i:t is found necessary to identify SOllE of the priority
"'nricultural eauiprrcnt for the different levels of technologies.
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2.1 . ·Hand ·tool -beohno'logy

Hand tool technology is generally employed. or feasible only where individual farm
size is less than two hectars. Hand tool technology in Africa is used by peasants
who are found allover the country, away from basic infrastructures. The package of
hand tools in use and likely to be used in Africa for key agricultural operations
mainly consist of:

- Land preparat.Ion tools-axes, shove'Ls , spades, digging hoes, picK-axes ,etc. ;
- Seed application tools-walking-stick planters, manual wheel seeders,manual

seed drills;
- Post-seeding operation tools - hand cultivators, wheeled weeders-,-forked hoes,

manual fertilizer drills, dusters, knap-sac sprayers,and
- Harvesting tools - machets, sickles c

2. 2 ..Animal -drawn -technology

Animal drawn technology is generally employed and appropriate where individual farms
are below five hectars. Bovever-, farms above five nectars are also feasible with arrinul
traction but require the use of nore than one team of draught power. Animal drawn
technology is also used by peasants in~biting rural areas wn~re there is limited
infrastructure.

Animal draught is accompanied by a series of implements to be drawn for different
applications. Though it is possible to perform IJl)st operations with animal power in'
Africa, animal power is rmstIy used for land preparation work. Tnis is partly due to
lack of appropriate implements for other activities, low purchasing power of farmers
and lack of awareness of the benefits of these implements.

Though several African countries have attempted limiced research and development works
as well as local production of improved animal drawn implements for operations other
than land preparation, acceptability by ramci-s is slow and very low. One of the
reasons for such low acceptability is that rrost. of these implements are intended to
help land productivity rather than labour productivity. A manual seed drill, for
instance, requires nore Labour t irre than spreading by hand. Besides, the benefits of
the use of such implements are not readily seen as the final output is the result of
a nwnber of other factors I such as the weather, pest infestation and harvest losses .

. Because of these factors, farrrers have reservations on the bcf1efits. On the other ha.'1d,_
a farrrer can easilv see the benefits accruina from use of farm inplemsnts that increase
1l!bour productivitv.

The equipment packages _"'hieh =8 US,,,,, o r likely to be u s e d with animal
drought consist of ~

- Land preparation implements -0 ploughs Card, tlJaresha, single furrow rrollJ.dbo;u:d
plough), tool bar, disc-harrows,spike tooth harrows, land levelers;

- Seed application Lnp'lenents - row planter (single and rrn.l1tiple
furrow) ,seed drills j and

- Post seeding implements - cultivators (tj,nc;s. duck foots),

2.3 - -Mechanical -powered -technology

~Iechanical powered technology is comronly used in farms of nore than ten hectai-s ,
nostIy in commercial and Jarge-sca'le farms. Mochanical powered technology has a wide
range of technology packages, ranging rrom power tillers and wind mills for pur;ping
water to the sophisticated lcu'ge tractors with trains of implements for multiple
operations. The choice of the technology package depends on the size of the farm,the
level of nanagerrent and financial resources available for mvestnent . In Africa, the
choice of technology package is limited to basic equipnent for critical operations.
For- African conditions and needs the following comprise priority equipment sequence of
operation listed according to
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- Land preparation equipment - Tractors of 35-150 HF wit~ three
point linkage and power take off (PTO) , land tillaGe implementsl
such as sub-soilers, chi sel p Lo ucha , disc and reversable mould,,,
board n l.ouchs , di.sc harrows (off-set, mounted ridgers i

- Seed app Ld c at.Lori equipmern: - raw planters, seed-·dr'Llls._ direct:
drills and 5Pl.'Cf'<]C--:-::,;

- Post-seedinq equipment - cultivators (::b.<c. duck foot),
fertilizer :: :~.-",- - I ~:c.lilec1,'':)ri'.ver- - +-, . .-:';·:·c"::·

- Harvest~n"[ eou Lprne nt; .. iuovler's .'comb;;l~harvesto:t:s (self-;:)l:opelled
and traJ.li, t.ra i.Lor s , threshers, shellers:and

- Water supply and ir~igation equipment - enqine driven or electric
Driven centrefuqal ':Jumps, s ubmer s Lb Le pump s , sprinkler irrigation.
systems.

3 • MAJOR AREAS OF CONSTRAINTS TO MAINTENANCE

Whichever technology level is selected, the need to orqani.ze for delivsry
of proper maintenance is of extreme importance. The alloca·tion of
enormous resources to a given level of technology without provision for
the maintenance componen·t has led to catastrophic results. orqanf.z Lnq for
maintenance is time oon s unu.ncr and requires tile removal 01- mi·:imizat.i.on
of many external and :':":nternal con s t r a.lnt.s 0 For the successful inpleri1E:nt-­
at ion of a maintenance system, the development of an act::'on programme t.o
minimize or remove these constraints need to be ac.d,:essed. some 0 f U1C
many constraints reguir::'nc; the attention of the African co unt r f.e s are c'

3.1 Policy issues

For the development and successful implementation of a maintenance
programme, it is inevi.table that needs have to be established. l1ainten&nc,~

needs can only be established when information on the Lc vc L of mechen i aat.«
ion ann its long-term evolution is defined. To this o nd, po Li.c i.e s and
st.rat.ocre s on agricultural mechanizations nood to be defined, both a c Lie
regional and national levels. VI::.th tho exception of few countries in
Africa, mechanization policies and long-·term strategies do not oxiat ,
As a result of shift from one level of technology to anotehr ana the
haphazard nature of development of the use of aqricultural equipment, no
systematic development of maintenance capabilities could be ruade , It is
noted that at. some stage ·,.,hen tractorization W7." rn0u1ac a . 0!--',Dr> c~·'."'~.2.er

v.orksrops and service stations T,...Bre )i:J.S~"'X'CX)roitig,' ln~;y"eVD-,:' '1- :.- - ,,:,-,: ,.

service workshops had to close down and trained t.c cr.n.i.c i ans had ,':0 mcve
to other sectors due to lc~ter shift to animal traction and c:-..~:;.YJ~l::~":'J
imports.

Furthermore, not only is maintenance of agricultural equipment GOC1st:ca'.ned
by the absence of mechanization po licy and long-term strateq~_'2!Si but there
is also a ·total lack of policy on maintenance. There is lack of cornmitccd
policies or constant practices as to who shall be responsible for t~e

'import and distribution and servi.ces Of' jl"'C,.,rted or locally manu t act.ur-ed
equipment.

At the opere.tional level, the options of mai nt o n a ncc syst.ems ;;1"0 \lU~ k,,,,,,·
even if known are not ~rticulared or adhered to~ For lack or defined
Guidelines {what level of maintenance to perform when; what mainten&nce
to nerform "here, and what. skill level and o nv Lronmerrc a L conditions are. .
required for the different tasks of maintenance) "Tong ma Ln ce nance
practices are normal feat~res. This leads to higher down-time of equip­
ment, high maintenance cost and lower productivity.. I'urthermore, capabi­
lity building for maintenance or effective utilization of facilities or
resources through planned maintenance practices are unattainable 0 In urcer
for improved maintenance to result, the foliowing policy aspects ought co
be formulated and enforced ,
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- The elaboration cf the chosen level/levels of ~~ricultur~l

mechanization,it~ lonq-t2rm evolution and systems of review in
relation to production and ID2intenancc,

0, Policies for the ororrot.Lon and coor-d i n-rt i on "t the national level
of the develonment, production ane m~intenance of aaricultural
err u i.nment; and f moLcrnents r "Dcl

-"olicies ,,'ith reClard to defininq the modaLi.t.Le s for nart.Lc Ipat Lon
nne the arens of onere.tieD of: the various institutions involved
in the delivery of m2intenance or support services,

The definition of over"ll 1)olicies will helo the lonq-term development
of maintenance. However, unless such policies arc Further strenathened

• by detailed policy in implementation,they will not achieve the purpose.
Africa at present imnorts rnos t; of its needs, ,.rh,~tever degree of c ap ab i.­
lity has boen ~chieveG is heavily denendent on imported components, parts
or raw materials, Quality of imported inputs and their desiqns vary from
supnlier to supplier with' the result that maintenance needs do vary' both
in nat.uro an-t frequency from machine to machine. As a result of market
forces or other socio-political considerations r the t.vpe s , makes end I!Ddels
models imported to a country are many and varied. lJith increasing number
of makes and models of equipment, building maintenance capabilities is
made difficult. The various tyoes,makes and models require varied skill
levels and provisioninq of 2 'Iide ranqe of spares, In addition to
requiring huge resources, this is near impossible to satisfactorily
oraanize,

As imported equipment is not desiqned takinq into consideration African
conditions, adaptability in most casos is aU0stionablo. Fromboth
~ambian and Ethiopian experiences it has heen witnessed that parts and
components work Lnc no rme Llv in the country of o r Lo i,n fnil in Africa, This
has len to very high demanCi for extensive maintenance nnd parts, which
are not :r;eadilv avai.LabLe in some cases 0 This is partly due to the absence of
ool.Icv on~ orocedures,such as derrBndinq the execution of testinq and
evaluation nrior to import and lack of policy on standardization. The
formulat ion and imnJ ornerrtat.Lon of such oo Lt c i.os ':On testing and evaluation
are further restrained bv Lack of both know-how and absence of infrastruct·
ure. Formulation and adherence to standardization policy is not easily
realizable, partly due to lack of accumulated knowledae on the performance
of anv soecific model and the danqer of creatinG monopoly market. It is
also in some ways difficuJt to imolement due to various restrictions
imposed by sources of f Lnarice and also because of donor assisted [,rojects
which often renuire purchase from donor country only,

~hatever the constraints may be, formulatinq and enforctna standardization
po Li.c Lo s for a successful maintenance p r ocr emme and ac1herencc and commit·­
ment to standardization are imbortnnt considerations. To this end,attempts
should he made to minimize the nunbe r of makes and models of imported
equipment, and fix the minimum number to be imported to be comensurate
with available maintenance facilities, TestinG and eva 111ation may be cost-

Lv and tine ronsuminq hut their rrerits in the lana-run are warrantee an.l , therefore,
coverrmencs J1C€1" to "'.evelcp rolicv auidelines as ~ll as assist tl-E buildina of caoatn.­
lities.
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).2' ·Institutional 'support

The development of maintenance capacity will hardly be achieved without adequate
goverrJID2nt support. Certain aspect s of maintenance improvement programre require
a IID!'e global md detailed analysis ',hieh demand a wide spectrum of skills. Further,
the development of an effective maintenance pr-ograrrm- requires significant amount of
resources. The benefits of soad na intcnencc practice are of long-term nature and
not directly observed. It reouires insti tutioml support which are lacking or
inadequate in Africa. f.s a result ,ffi3.intenance improvement programres are constrained.
Arrong the many institutional supports for better !lB.intemnce are:

3.2.1 . ·Researoh ·and ·developrront

Research and development on rnintenance is an important element for
effective planning, des.igrring systems and execution of rminterance .
Research on maintenance is costly 2nd tire consuming. It deals with
detailed investigation of frequently occurring !lB.intenance problems
on individual nachines and the development of !!Y2thods of :minimizing
such problems. It also means investigation on wrong designs, wrong
applications, quality of materials and \~ng maintenanc~ practices
and dissemination of the t'Ind.ings to end users. The cono.lextty and
extent of research in the field of maintenance makes it Virtually
impOSEliblHjor ope rrrt LoriaL units to i'lttempt. Th0refnre.
cevelonm0nt of such c atiabi.Li t i.o s (wh.l chiarc pr~s.entriLy lacking)
hv qnvernments is an important consideration~

3.2.2· ·Finanoi2l ·a88~stance

Maintenance i-equlrcs the building of infrastructures. These consist
of .buildings to house maintenance, workshop equipment, specialized
and general tools and adequate stock of spares. To build such
facilities requires aube t ant.La L resources. The rate of' return on
investment of maintenance f'ac Ll i t.ios is Low, furthermore, nost
of the :inancio.l l'C'quirernents are in forccil';l1 exchange which is
scarce. liliile nost t'inancia'l institutions are ready to finance
investment on new equipment they are reluctant to provide resources
to build maintenance infrastructures. For lack of resources rnain-
tenance is being undertaken insidehuild1hnns whi ch .are not
annropriRte ~n0 poorly equipped.

The building UD of Inventorv of spare parts ties capital and is
associated with frequent needs of foreign exchange. FOreign
exchange is not only required to' replenish stocks but also to meet
urgent needs. Tne present system of allocating foreign exchanqe
does not differentia.te between need ot' spaces for agricultural
equipment from others or urgent needs from rep'lensbrrent for
stock. Or:\ers by direct remittance, cash against document,
and revolvinv letter of credit are effective means for enter-
taining urgent needs. Presently, both suppliers and host .
governments require thf, process.ing of foreign exchanze oemri.t

aPplications and opening of letter of credits for even the soollest
order-s. Such practices entail increased lead time (as much as
nine rronths to a year before parts are received). 'This in
turn has led rrost ooerator-s to .resort to canibalization which
if exercised frequently has ejisasterous results.
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For Maintenance to he effective there is need for support from un~
comrnit"1ent of f Lnenc t eI institutions to r-rr-v Lde resources i',nd
facilit~te faster moans Of their acouisition

3.2.3 Information system

InforJ'latinn on lives of machines, oDeratin<T hours, maintenance
cos t s ?nd ncc.d.s f o r sn2r0 DRrts o u-rht; to be accumu l atcd for sh.::J.rint:"
e~r"rience in tho: ir,entifiCi'ltinn of apnropriate cC"uioment as well a;:;
in Clovnlnninn Lmnrovcrt ma Lnt.oriancc systems. In the absence of~nv
ccntr?l o r cran f'=,r the ,:"ccurnul at.Lon and nrocessinc of such infor~,C't­

ion; 'vJth the imolementation 0'" ?oricult.ur a L mechanization and ro,in-­
t.onanco iMnrovement nrr:wr2mmcs would be difficult. Processed inf~,,,n'­

at-inn (t"nic"l of ,c,fric?ln conditions) wo u Ld facilitate the develor-'
ment of effective mi'int.enc:nce svst.cms . Africnn countries Should
consider the establishment '}f such .i nf'o rmat.Lon centers a1mel!l at
crei1.tinro "l mo an s f~r ',xc1-)anrrp. "f African eXTlerief'ces.

3.3 Institut' ~nal frame-w:Jrk Me infr~ur£

The creation of institutional fraITe--v.Drk and buildinG infrastructure for matntenaac.:
as noted earlier reauires substantial resources, clear and definite policy auidelines
on rrE<-hanization and maintenance. As aeasant acrr.lcul.ture dominales the African scene ,
deliVery of maintenence and buildina of infrastructure is a complex matter. This is
so, TY-rrtly due to individual ownership of emrinrrent and disoersed and rural lOCi'ltion.
lJnless the i,nstitutioIli'll fri"ITew:>r'r '5 c learlv desicmed and infrastructures are built
followin<1 the instititionaJ frm;-e""Jrk; the iTItroduction of I"aintenc-mce system is ITi'V:Jc

difficult.

Few African oourrt.ries have J!\'1pnG{1 out such a frane-w:lrk or initiated buildinq
infri\structuces 0 The absence" of infrRStrJ.c.1l.ure is critical at all levels.

3.3.1 ,-". tri11 mi1.intenance ,,'o;:kshon

The uso f u l, life of aariculturi'l eauipment can be extended through systcn~"

atic and well o r o anLzcd r-rovcrrt Lve maintenance schnmes. Facilities for
rebuilr1,in0 or re·,-rrenerfl"tian of comooncnt.s , T'C',rts and assembl f cs are
recuired. The aCQuisition of new eauipment is aettina mo':'e expensive
ei'lch eeW awl tho '1.0 '."l to mako the raax i.mum use of" ecu Lpmerrt on hand is
i'.Clvisabl e. Tho fO\,- facili tic's that are available in some countries do
not fully meet demand. The buil~in~ of such facilities is expensive as i~

rerruires .. sophistico.te,) ecru i.r-rnorrt. 'ind hiahly skilled mannower- and, as such,
needs to be oraanized at nat.Loria L 1evel in mos t. c as e s . The absence of sucL
facilities hi1.vO eith~r le0 to discard ina useful equipment or the 1mpronc~

handlina of such repairs in tho ebsence of the nOCOGsarv facilities~

3" 3 ,,2 R,;:rriOT'.~,l ;l'L1.inten?nC2 -Facilities

The cost Of t.r ans.po.rt. of il.(Jricultqri1.1 e'gui,--,mnnt to central me t nt.ena.ice
facilities is hiah and co':'tain maintenance activities are not sat is facto­
ilv annc wit~l T"0;--,ilE:~ or field service. !"hec' Jarcre-scale farms are
Lnvo lvod , '''hcther nrLvat.c or state-owned, they mav find it f8il.sible to
oraanize t.hcLr own f aci.Lt t.Lc s 0 T-jr:Mever, ","S rCCTards the small emeraent
farmer or r-ea s ant; farmer, there is ? f'eoc1 tn '}r<Tanize such facilities
o Lo s o-vbv to minimiz2 tri'.nsn,ort. Pith lonaer d i s t anco the farmer needs tn
t r avo I , he mRV find it harc1 t.o Clist:nCTeae himself from his equipment for
f8ilr of not r oco tv i no it in time, For lack 0f mai.nt.enancc facilities
rlnsp-hv he is temnted to continue utilizinc his eauipment without main­
tenance or in the incaoacitC'tod con~ition. This could lead to major
break down anr' fi'ilun; of c r t t.fcal narts whi.ch wou Ld shorten the useful
life of tho ccruinment in aucstion. The absence nf such a net-work of
f ac i.l.Lt Lc s close to t,ft" -ci1.r"1Qr is ,~ "1"-i,,r cons t r a Lnt .
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3,303 ~esic m?intenance ~acilities

"'hether i':: is ·e. 0uestinn o f i"r imal draucrt t.ocbno Ioov or mechanical
powere~ t.ec hrio Loqv l' therc; i:~ ~he DC.€d to bu..Ld SC~ r~ldiTr&...-nL. -...·\i se..vice
?nc rent'.i:c ;r -ahi2..:L·t~/ for . _1 81:.c:,,·3 .~"- f.~':To"! ud.t.s clC'.:..;(~~·..
The e s t ab Ld ahnont; of such faC'tJ.ities bv Lnd Lvidual farms, in part Lcul.a- .) r

the neas1mt, is not possible" "'?crmers are r.nabLe to maf.nt at n their
simnle tools and imnlements for Lack of such facilities 0 To get such
services t.hcv have. to travel loner distances" Such services wo u Ld h,3vcc
been conveniently oroanizec if farmers were organized into producer 3n3
servtcc coo-:>0ratives, Basic 1,>cilities ccuLd be o r c an t zc.: at: Mellor r

.~nerati"t},0 co nt.o r s a.nd t.ho r o bv wi t.b i n C[~SV rC2ch of the f2.rmors 0 But sL'.::r
nrr>oucsr/scr',ice cooper at Lv.s s arc eithc?r' non·-existant or are in the"
process of 'rll~in0 o r oan i zod, Some countries, bowc vcr 1 are positively
Dro0ressinc in this dircctinno

........,
In the abne nco of cooneratiyes r v.i.Llaoo b l ack-ismtths could be organizec' ::0
cater for such services. Howe vo r , the lat·ter are only nre s cnt. in few
count r i c s 2n,'. few"r locations to make an impact. Further, these villac-c
blacY-smi t.hs neE"}. tel be up-roTa5ed. Be c aus e ·:)f their sheer number an~l

"'isncrsion, rOClch cffnrt is !'ccnired to create capability to fully cabo!'
for such s0rvicos~

!"echani.caI w()rksh:Jp~. ~)ot:,1 '- acrr icultural eauipment parts and cornpo ncr- c

fire d.l s no s abLo because they ~re worn out 0 Some components can be relv.',·-,d
or re','orkeC' to, 3::J" usod for :,·ccond and third cvo Lc s , The ability to
perform such reworks ,<,:Juld si<;nificantly rQducc me.intenance costs. 'Co::
this, ~,'1'211 0rC!Flniz(--"'~. mechanical workshop are required 0 Such f ac i.'l.Lc Lcr .-__I~C
costly 'lnc an: not v i ab Lo in 211 cases. 'Ihe limited number of such wor'
shoos aV'iili'."12 in s,')me Afric~n courrt r ics arc mos t Lv Loc at.cd in urban
areas :Far fr,j!l'1. s i t.o e c:nte.:.li:_· t.r avo L o f loner di.stanccE' and Lono qucuo.s .
The stren"ti'eninq and 0,cvcJ,.:)Dmcnt o f a ne t.v-wozk of such, f"cilities will
siqnificantly enh2ncc mairten~nce. Such facilities could also be used t~,

manufacture sorno critical units until o r i.o i.na L parts ·are r cco avcd ,

SupPly rot rClW materials an1 SD,')rcs The scarcity of r2.W materii'lls "no,
spares is a major constrn.int 0 The problems relatC?d to raw materials ~Jl

Sl')2TCS c an he s.uramar Lzed es fo"lo'..,s~

- ReI', materi.i'\ls, Stoel and stee13lJ.oys in p ar t i cul ar are Lmpo r-cc ,"
m.~t_erials and r thcrcfnre r fac(-~ the same f'o r c Lqn exchc.nge cons t rr-a. \.~.

Ps 3 r0sult r they ~ra not Rvailablc in the quantity or quality
rC1uirc·,"'... Furthermore, lack of c ap abd Li.ty tr identify, test anel

veri ~'r '::1"0 r Lrrht; sn8cif'i.cations fer materials is a mejor short ::C'~,­

in0 in Africa, ~hc u3intenance problem o~ locally manufacturec
~(Tricu1 t.ur a I equipment ' ~ f urt.be r comnounde d bv the use of POO,:
0ualitv materials,
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- ·Spare ·parts: The problem of spare parts erranat.es from

- large number of rrakes and rrodeLs;
- inappropriate equipment pacl-cage;
- inexperienced operators, :inproper use of macnines ;
- :inproper maintenance practices;
- :irltdequate allocation of foreign exchange;
- long lead time for acquiring foreign exchange allocation;
- long lead time for delivery of parts;
- limited know-how in the rranagement of spares;
- limited net-work of supply points for spares; and
- absence of facilities for the nanuracture of critical parts.

Due to its essential nature, the problem of spares stands out as the most crucial.
'The shortage of spares could, however, be significantly reduced if correct rraintenance
.practices are enforced. If plarmed maintenance is performed to uncover conditions lead­
ing to equipment break-downs or harmful deteri()T'~tion, or equipment is adjusted,repair­
eel, chanced or overhauled while these oonditions are still in an early stage, parts .
roouirelrent can be minimize<" an.<' the need for uroent, soares can be avoided.

3.3.5 . ·Teclmical ·assistance

"Agricultural equiprrent , in particular those that are non-traditional, are new to African
countries. Besides, because of the wide range of available technological packages, their
proper utilization and rra'intenance is complex. The building of infrastructures, the
fomulation of policies and the introduction and implementation of rraintenance systems
will be ineffective unless the end users are given training in the new equipment pack­
np:e anr'. syatems , Obvi:.-:!lIHy, t.echrrical. assistance is required for the transfer of know­
how

Technical assistance from suppliers to b"ltroducenew equipment, technical assistance
from international and national institutions in the tra:inring of personnel, in building
the physical facilities, in irrproving the naintenance system, and in the implementation
of correct procedures is required. Technical literatures, such as service nanual.s ,
repair nanua'ls and parts catalogue have to be rrade available in the language users
understand.

At present, most suppliers advertise the availability of technical assistance in
creating users capabilities .. They have not, however, gone beyond sales propoganda.
several technical packages, both from bilateral and internatiollB~ sources, are delivered.
Uhforhmately, they, for lack of proper identification of needs, re-direction
towards actual needs and c00rdination, hGve not reqistered marked changes
when vie~d in rel~tion to the amount of resources expended.

~ . 4 . ·Manpower

Efforts to be nade for the implementation of even a well developed JlBintenance plan be
justified only when there are trained personnel to put the system into operation.
M2nnower gevelopment ts n costly and time consuminq exercise. Trained
IDFnp0wer ~s key to ma~ntenance ~mprovement programmes.
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Irrnroved techn::Jloqical nackaoas in aqricultural machanization are recent innovations
and, as such, with::>ut C\ struCtured manpower developnent p.lan , it is hard to expect any
success from their introduction. The availability of skilled operators or technicians
in Africa is far below the need roth in quality and number. Besides, very few AfriCaI'
countries have any kind of institutions for the training of maintenance engineers or
technicians. Agriciltural machinery, because of their diversity and special applicat­
ions require specific maans of introduction. Eventhough soma degree of awareness on the
irrportance of maintenance is visible, redirection of training institutions towards main­
tenance does rot appear to be foreseen.

Lack of incentive scherres for agricultural equipmant technicians haw, in soma cases,
resulted in loss of experienced technicians to other sectors. This is partly due to the
fact that agricultural eguiprrent maintenance centers are in rural areas and many
0PJXlrtunities exist for skilled technicians in major urban areas. A well designed
incentive system for roth operator and maintenance crew could result in significantly
minimizing maintenance needs, Increased productivity and reduced operational costs. Fbr
exanple, a comrercial farner in Zambia whJ has introduced a system whereby one operator
operates the sarre and the owner personally inspects each machine once a rronth for
defects, including loss of fastners, dried lubrication poirrt.s , and rewards those
operators whose machines passed the tests, claims to have all his machines over 20
years old fully operational.

In addition, the absence of career developrrent pl.ans whereby individuals =uld be
nntivated by seeinq themselves developing through the hierarchy is a serious shortcoming.

M3np0wer developrrent need to be addressed far ahead of the introduction of new
technology. fb~ver,such a practice is rot being given due consideration.

3.5 Linkage with research,. production, extension and maintenance

Jm)rovements, in research and development, manufacture, extension and maintenance of a
techn::Jloqical package require strong int:::a··linka::;-::": B.csearch on evaluation and
tnprovenent; or" existinq techn::J1:lh<:rY or on design and developrrent of new ones,
requires feedback from industry/production pronlems and constraints; from extension
services on adaptability, acceptance by end users, and operational problems; and from
maintenance on the quality of products and maintenance constraints. Similarly, for
a maintenance irrproverrent prograrme, information on design changes, manufacturing
changes and feed-back from extension on field problems are pre-requisites. 'Ib facilitate
=nmunication of information and oontinuous consultation, a w:>rking frarrew::>rk is
absolutely desired.

At present, in rrost African countries, J::ecause these aspects of a techn::Jlogical irrprove­
rrent programres are under the suoervision of different ministries, cooperation, either
at the top or at field level, is poor. As a result, agricultural machinery development
and manufacture is constrained. Break-thrcugh in developmental =rk reSUlting in
acceptnble designs which bring siQ)ificant. changes has not happened, It is observed
that in soma countries in addition to developing independently of each other, in soma
areas there is significant duplication of effort. The problem of coordination has
different faces in market ecoromv and planned economy countries. In market eooromy
oountries, distribution and maintenance is in the hands of the private sector while
extension and research is in the public sector. Under such oonditions, each business
entity OPerates virtuall y independently, each guided by its own interest. In planned
economy countries, environrrental conditions for J::etter ccoperation exists. fbwever,
because of lack of flexibility and lack of pol.Ley orientation it has not been
effectively uti.lized, Furtherrrore,the division of reS]JOnsibilities in such countries
are not clear always. Fbr exanple , certain activities related to maintenance are left
unattended. These include the delivery of spares and after sales services.
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different faces in market economy and planned economy countries 0 In market
economv countries, distribution and maintenance is in the hands of the'"
private sector while extension and research is in the public sector. Under
such conditions, there is lack of cooneration, and each business entity
operates virtually independently, each 0uided by i~s own interest. In
planned economy countries, environmental conditions for better cooperation
exists. However, becaUSE:> of lilck of flexibility and lack of policy orient­
ation it has not been effectively utilized. Furthermore, the division of
responsibilities in such countries are not clear always. For example,certain
activities related to maintenance are left unattended. These include the
delivery of spares and after si1.1es services.

4. AP::'R<JACHES TO IHPROVING t-lAINTENANCE

Introduction of a programme for improv:ing rmintenance of agricultural equ'iprrent loequll,£s
different approaches depending on the degree of constraints ploevailing in a criven
count.rv , A"dressinq issues relater to each specific cou:otry can only be
el~h0rated after a review of theexistin~ situation. Arnone the many
factors affecting the choice of approach include:'

- The nature of the country's economy (whether p'l.anned or mixed);
- The size, relative importance of the different systems of

agricultural practices (irreTilteo, rainfed, large scale or
small. holders, etc.) ;

- The level of technology in existance, short and long term trends
of agricultural rrecharrizati.on policies;

- Population of farm equipIlBnt;
- The level of infrastructural 8evclo::Jment, Lric Lud i.ncr SUPDort servtoea.end
_. T''hether maintenance is crqanized for own fleet or for service to others.

Here an attempt is rrade to indicate the general approach to be followed in introducing
a rmintenance Irmroverrent nrogranrre with soms references to the differences between
planned economy and market economy countries and to whether maintenance is organized for
own fleet or for service to others.)ln indication of how an '!.¢m11t:uJ:at equirxrent;
ffi"lintenanee iMJrowJ"Cnt oroorarr-o evcle YDuld look like is qiven in Ch!'lrt 1.

4.1- Assessment of maintenance needs

Whether at national or farm level, prior to engag:ing oneself in a maintenance improvement
programre , it is necessary to assess rra.intenance needs. Mairltenance needs of agricultura
equipnent are dependent on the type and popu.LatIon of equipment. Planning of maintenance
Imorovenent prograrmo at national level requires the identification of the:

'~ ",

- population of equipment by type;
- population of equiDment by user;and
-- population of equirment, by location.

- -Population ·of -equipm2nt -by type

Agricultural cqu.iprrent packages, as noted earlier, consist of a wide variety of
components. The type of maintenance required and the frequency of maintenance needs
are different from equipment to equiprrent , In order to arrive at the total nagrritude
for each level of mrintenance, equinmentnopuliltion by catenory and class is
required. This will enable to define overall infrastructural requirements, Jabour
requirements and all auxiliary services needed, As dealing item by item~ be
Lrrmract.Lca L, eoui"ment w:Jw.o nero to bo <1eitlt in eu"'lO:.... Ti"'..t:llc 1 o~ts such
crourunc,
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C'~ass1 Class 2 Class 3 heavy dutyC'ate<mrv

'l'yoe Examples of tvnes Tvpe Exanplcs of types TvPe Lea of t.voes

LHano. tools Sirrj:11e l1c:les, axes I sickles Simple !1anual wheeled
tools mAchets, t?ick-axes. .iJ1ple- seeders,

~x>vels, walki..'lq ITI2nts fertilizer drill~,

sticks planters, spreaders r knap-
forked hoes sac sprayer::;

(manual)
---,~---

2 _Anillal- Sinple I Haresha 1 and Nulti - 1':X:>1 bard; land
drawn elem- ward ploughs, pie .levers I Pla.nters I

ir,~le-- I cnts cultivators, elerl~' , seed drills
rrents harrow disks, cnts

.. spike tooth
~~ J-----,-

3,"'"lf--.-,rn'- T,iqht Po.i8r tillers, 1·\:;--o.ium Tractors 50-100 HP Heavy Tractors al:ove 100 HP,
nelled ITDterized trailed harv8stor~ combine harvestors,
machinery knap~~sac di8sel pumps and sprinkler irrigation

spravors , t.ractors generators, sub·.. systems .dozers , graders,
uoto 50 BP, rcersible purrps scrappers, loaders, etc ..
threshers manual ctCQ
feed, sheLler's ,

• electric centre'
fugal nrnrps,
tra.ilers, etc ..

4. Trailed/ Sinple Sub-soHers Cbr,-plex Planters, sOOd
drawn drive chiesel ploughs, drives drills ,direct
imJle-' rrould J:oacd drills'
rrents ploughs, disc spreaders,
'lnd plouqhs sprayP..rs
nachinel:'.! cultivators, land

Ilevelers,ridaers- .

00ll)"" ....<,
O'l r,}
o If
0(,-:

~~.

§

~

Table 1 , Suqqested classification of agricultural equip".Ent •
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c~Population cof ·equipment ·by ·user

MaYing inventory of ap;t'icultural equipment by users "Till rmke it possible to identify
the levels of na.intenance needs to be addressed by E'2.c11 ty.:,e of user and the .:
services c·1emcmlle~'. For +:he pur'-''Ose rf this riul-Li.cet.Lon , the f')llowinc:
classification of users is recommended

- Small holder upto 2 hect2~s)

- Small holder with 2-10 nectars ;
- Comrercial farmer' or cooperative upto 100 hectars ;
- Comrercial i'ar'ID2r or cooperative with 100-2,000

hectars and t.ractor hire schemes with ur-to 20 tr-actors ;
- Conrnercial farmer or cooperative with 2,000-6,000 hect.ars r and
- Ccmmercial farmer o~ cooperative above 6,000 hectars and

tractor hire schemes above 100 tractors,

c··Populati<Jn ·of ·equipment ·by ·location

Distance is a critical factor affecting the kind of net-work of maintenance facilities
to be organized, Population by location can be established following administrative

rubdivisions or zones. As the concept of administrative division differs from country
to country, the following have been assumed for the purpose of this pUblication ~

- ·Zone : The first administrative sub-division in a country with territorial
coverage of upto 150-200 kIn in radius;

c·District: The next lower administrative sub-division with territorial
coverage of upto 75,,100 krn in radius; and

- . cSub-district : The lowest administrative sub-division with territorial
coveraze orupto 30-50 km radius,

The above requirements for planning of maintenance irrproverr£nt programre at nat.ionat
level a16~ annlv at operational level,

Once the population of equioment is known, the actual type of maintenance required by
each category needs to be estimated. The type of maintenance work fop agroicultural
equipment would comprise ;

-cmspeotion ~ This consists of oeriodic checks to be made on equipmeDt either
through viSu.al,insfrumental or operational means to establish the condition of equip­
rent and to netermine nee':' s for repairs in o r der tD prevent interruption
of operatino eQUioment. Inspection activities varv in intensity depend~

ing on the cUrferent levels of technology.

- ·Service ~ Service is naintenance performed on equipment on scheduled bases
covering thec1eaning and application of lubricants and consumables.
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- Preventive rraintenance , This cover's activities nerfonred on equipment to
avert harmful ronditions t.hrouoh adjustinq and replacerrent of parts and
comoonerrt.a, It comprises maintenance work prescribed to be perforrred
at intervals t.hrouobout; the life of the e<lUirnent. Like insPection,
preventive maintenance activities Vary in intensit.y and content :1ependincr
on the levels of oreventive maintenance involved.

- Break-down maintenance Tnis covers maintenance that is pezforrred after
t.he observRt.i0n of 0efect or occurrence of failure of equip-

ment 0r its components. It entails, in most cases,repairs or
re~laoement of parts and components.

- Overhaul, Overhaul is a maintenance activity done on equirxrent; and
involves the total disassembly, repair, replacement and re-assembly of
all corrponents with the aim of extendinq the useful life of equiment ,

Estimates of the frequency of the different kinds of maintenance for the different
cateaories of equiprrent is qiven in Table 2 alone with labour bours recmirecl.These
estimates of frecn.l€ncy can vary dependinq on the ~rkincr conditions, environment and
t.he level of maintenance facility as y~ll as on whether strict planned maintenance
proqramres are followed or not. Estimates for break-down maintenance are not given
as these depend-on manv external factors and therefore need to be established on the
basis of local experience. Ingpectionoreventivo rnai nt.erianoe com-rr Lse three
levels indicCltinq weeklv,monthly an-" qua:rterly for "liqhter cntecrory of
equirment an~ monthly, quarter Iv and yearly for heavier categories,
Freauency with lonaer intervals are qiven in terms of fractions.
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drives .:: 1 1 1 <1 1 1 1 1 4 - 1\ 1 e 1 16 1 48- "3 2" 3" IT 242
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~
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Table 2 : Estimates of maintenance frequency and lal:our tine

F '" Frequency (number of titres per nont.h) .
T= Titre (bours it takes to d::> the service) .

1st '" Biweekly/weekly or mnthly ..
2nd = /obnthly/quarterly.
3rd = Quarterly/yearly.
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4.2 l\.ssessrrent of existincr maintenance capacities and canabilities

Once needs at the national or operational levels are established, existing maintenance
facilities sbould be exhaustively reviewed prior to building additional facilities.This
entails detailed assessrrent of existing cap Lc i t Le s and capabilities. All relevant
institutions enqaoed in the delivery of Iraintenance services for agricultural equiorrent
shou l t be surveyed. '!\J fi'lcilitate under t ak fn« such a survey an~' ..
subsequent fme>.lysis, a sYsteril,'of classific,'tion o f i!12.intenance ~~st~tut­
ions is neer',,>,'. ;, typical auestionOilire whLch san be. used fnr t.hLs DurnQ,se
is attached in Annex 1. The ma~n ~~ems CQvere, are .

.- Iocation
- Infrastructure
- Buildincr
- Equiprrent
- Manoo~

-- Organization
- SuplJOrt services
- "'inancial
- Tarqet users

Using the infonnation acquf.red through the survey, institutions should be classified,
particularly if such an assessrrent is to De clone at national leveL The following
classifications have been adopted for the purpose of this publication:

Class 1

Artisanal l'aintenance facility owned and operated by individual or family,enploying
up to five full-tirre or part.-tirre labour and using shed or small room equipped with
hand tools for repair of farm tools and small irrplerrents.

Class 2

Basic service station, ll'aintenance facility owned and operated by a small cornnErcial
farrrer or oooperative or private entrepreneur employina up to ten persons on full-tirre
basis and usina a shed or enclosed semi-permanenf or permanent building capable of
housina a tractor for maintenance and equipped with hand tools and small w:>rkshop
EQUiprrent to execute basic routine services and reoatrs on farm ecruiprrent; for categories
1, 2, 3 and 4 and classes 1 and 2 for a popufatIon uoto 20 tractors and associated
i..n1plem::~nJcs..

Class 3

District w:>rkshop (farm w:>rkshop): Maintenance facility owned or operated by a big
corrrrercial farrrer or COOPerative or dearler enploying up to a total of 30 - 50 parsons
and includina all the facilities of a basic service station expanded to cater for basic
mutine llintenanoe and repair, includina replacenent of coneonent.s and parts
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for all cateqories of aqricultural equipment for a population of up to
50-60 tractors and associated implements. Facilities should include space
for ~he ~epair and ~aintenance of electrical parts and types, washing and
lubrlcatl0n alona wlth a small office and parts store.

Class 4

Reqional (zonal) workshop' Maintenance facility owned and operated by
a dealer or a larqe state enternrise emplovincr UP t9 150 employees. It
should include buildincrs with all facilities of a district workshop and
additional facilities to overhaul components, such as engines and gear­
boxes and perform major repairs on all catecrories of acrricultural equip·'
mento

Class 5

Central workshop , Maintenance facility owned and operated by a dealer or
a state enterprise with all the facilities of a regional workshop in add­
ition to canacity to rework or fabricate parts and components of agricult­
ural equipment.

Class 6

Auxiliary workshop : Maintenance facility not fully or specifically equip­
ped for the maintenance of aqricultural equipment. It comprise services,
such as washincr and greasing, tyre repair, battery services, repair of
electrical components and repair of hydraulic components.

4,3 Establishinq net-work of maintenance and related services

Application of low level technologies in African aqriculture is cited as a
major factor suppressinq agricultural productivity, Though it is recognized
that increased use of hicrher level technoloqies is a matter of necessity
for increased agricultural productivity, current level of prices of agri··
cultural machinery and parts and Africa's ability to handle properly
acquired equipment have stunted the effort. This is further aggravated by
low economic crrowth of these countries which among others is manifested
by the scarcity of foreiqn exchange. In a nut-shell, Africa is either
unable to nromote the use of hicrher technologies throuqh increased inputs
or maximize use of acquired equipment for the lack of adequate spare parts
or nrovision of quality maintenance services. The need to build capabili­
ties to ,ensure extended use of equipment is acute. Extended use of agri­
cultural ecruipment with minimal expenditures of foreign exchange is
possible if capacities for delivery of planned preventive maintenance as
well ,",,5 regenerate used parts and components are built. l\mong the
priority action to ensure building up of such capacity is to establish,
net-work of maintenance and related services at national, subregional or
regional levels. Establishing net-work of maintenance and related services
requir$ huqe investme~t and therefore, national C~vernments would be
advised to create conduc rve environment for the setting-up and operating
of such estahlishments.

Onl.~ maintenance needs are • 1!.a5essed as outlined in section 4.1, existing facllit~cs

surveyed and classified, and demand/supply caps determined, the first step to be under­
taken is to optimise the use of existina facilities and capabilities. This would
reauire developtnq an Optimal network of maintenance systems. Indications as to row
this could be done are cri.yen in the paragraphs that foHow,
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Artisanal work stations shou1.d be established within "Talking- distance of
f a rmor s .,>t (listrict level to meet peasant needs, Their number s hou l.d b..
such that each station has cnouoh wary, and its canabili ties are fully
utilizc0, Such stations should ':leo capable to Clive sc r v a cc s to all
equipment in cat.coor Lc s 1 "nd 2,

Basic service stations s~oul(l be established within a iistrict to meut
needs of peasants I small commerci.al farmers, coopor at.Lves and tractor
hire schemes, Thev shoul<:1 he located close to where basic i.nfrastructureE
crrc iWail~ Le , Thev sh:lUlcJ also be r:t distanCE'S p.'1.silv acOPssablc L'V farrrers SO that
f~rs~rc :,,>1'- t':' CX11l2 ~ rr-?crivr:. ~,";:1.sic services :"'n~ return tOC s~;' --1,~_Y.. D~..cn:~
mer on the e-ouiprr-ent 'Y)nulation and catecorv I hasic service stations IT<'1y' be established
Within 'l radiUB of 18-15 hl~m:.ters to s8rv1ro 10-·20 tractcrs ;md assoct.atod eauiprrent
an"'1Jtrllem=nts. - 1';'\sic service sto.t:L:ms shoul" T)r,vi,le T'1i'intenance for cateaories 1,:> r

i'!rY'" 3 fclas~; 1) 2nd clto(r)rV!. (class 1).

JJistriet \o7orJ<shops (farm workshops) should be e s t abl i s bod within a region
0r zon~ to ffi0et the needs of farmers usina equinrnGnt in cateqories 2;3
3na ,'. ~h~v should be located within short distRnces from farm using th~ir

services" ;, "1aximum d i s t ancr- of 50 kms , is recommended, Such a unit may
he eonsi"!('rc,,:1 within an area wh"re aaricultural equipment population cornp­
»r Lso o (0-·108 tractors" District workshops should pro v i.dc nrevent Ivc rr;,cin­
t.oriancc "nc] r cr.a t r s (short of overhaulina) to all equipment categories"

RocLo n a I (zon '11) workshor should he established to meet major repairs and
overhauls of aaricultural eCluipment within a reaion* ~hcre they are
Locat.eo. ",'heLl should he ;odcrrUi1tc 2uilt-in flc~ibilitv in th", desicm of
reqional. workshops to accommodate variations in maintenance needs.

Control workshops whose number and compleXity should b8 dctermin€Od taking
into "lceount aux t Liarv facilitipo in existance should be established"
1, cerrt r a I Horkshon mov he est,,,:hlishec' whe r e t.ho r o are 3-"~ rEOgion~1
worksh.ons" Where central workshops are not justified, consideration
ahou l d he o i.von to estarlisl--oi71a wor k shoo s for specific services.

"0110\o71.n0 th( "hov" (7",idc1i1'1o,.; ontimum netW"lrk can be p Lanno;" curl sbort; and Iono­
short 1'\'1<:1 Loric-rte.rm develo"Ment s t r at.cc i c s for. a maintenance improvement
proqra~mc fornulated.

t <> 4 OT't.irization f)f cxistinsr cal)~biliti8s an,-]. c apao i.tLos

The first tasi< of ~!1 ir1r:~:-(""'\v2!\:.?nt riro ctrammo r once domandy auoo Ly gaps aro
established, is th0 nnti7ization of the use of existing ~acilities. Durine
the process')" wo r k i.uo nut: orrt i.rne L solutions t.akLno acccurrt of existinq
facilities, s2veral conditions mav arise. These include :

'1'r,,3:t the to·tal r-umbc r of units in c acr- level is inadeouate ~

:Chat t ho number of units of on", level mav be in excess Hhile
that of anothor l2v~l, inadequate:
Thllt <:ho number o f units of one level may be in excess in
one c1istrict while inad8auatc in another;

- '"T'1"'E",t ·:hi.! facilities arc o,clcquatc but ,manDower is t nndeouato :

Th~t both manpower And facilities ara in cxcess~

- ':'hat manoowe r fm,'!. facilities are .'l.dequatc but skill levels ar"
low,

*R,r,r:i0n;'1 "/orkshops (zonaL) should be build Lncoxpo r ac t ncr farm work­
shons for th~ nistrictc
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That facilities an~ manpower are adequate, equipment
~o~ul,3.tion a.re slJffic-:ient. but requests for maintenance
services are not ~orthcomin0~

ThZ'.·~~ facili ties an: manpower match but demand is more
than pla,.,ni'd;

- ~hat ~acilities

'-"'Jductivity is
mancower match the need h'lt

on Ll-:e bC1.Z1S ')~" .o:.r.c: c.onditio!'lS rC-"lC\:-:l..;c' in any ()!K_ siturtion: Qithorr 2.t nationz.....~ or
ooerat.Ional. )C\181., t.hs fo.lLowi.no "h:mld no c?.rrio~ out boforc ,ar1ditional infrastnlcturc­
or inst_ituti0ns~.r8 ('onsi0_ET~l fnr 2n il~ro'lG1'i'()nt nr,...,ry2.~?

ID"TrJDtiGa.tion~: O·f the rossibj.lities for r~?;locn.ti.nCf­

Investi..nn,tions 0.0 the rossi.;-'iliti~s -For lID· cradin"
Inv:.:stj.c-,'"!.tiof!s of +:h::_ rossibilitics for str(;nathGni.r1C' or
inc~:cr.t:2iIlr CC1fpcitir.,s or F2Xistin0 units tl;rou(:l"~ the:' Lncorpo r at.Lon
c.;{= FUSSin0 cruiprent;
Ad::'rnlat.o rrZlnnin0: ().f" thc~ facilitv with th~ rrrnrtrod ski.Ll.ed
tcchnici."\.-;c: or Lnr1C~C:;_:](' the skills of cxistinc r:\"mno~r
Co!!sir\::rin""! r20ior:~.1 coor-cr.rt ion ,"/fherc ooY)ul:'.tion of
O"nlii:JIrt:'nt eJoef; not justi.'-fy 0\411 facilities' (cent.ra.l
r..7iJ r ksr,o}' s in narticular)
:LJ1~~,Sticr(l.tion~' of th T'Os2·i'--.jLLt.u 'If inst1.tlltina
extension .service~ to ;.-)c11 th,",~, ir:,(·)[>, of nrcventivp.
n"'.intl.;lnanO~ ?n6 t~'l'2 .:1cvcntarc,::s af orcocr 1Tk"1intc:nance
b·v 8l21ifi20 17;rsonnc-:l in an ..1.:,!",ropri2tc onvtronmant.;
Inv~sti0r';tiop~. of" j~::lc(.nt.iv0 SCh~5:r:~ for vorkcrs ~~rtth 0
view to rot.ivatino tho:n to increaso nroductivi.tv 0

:if end \\~n o"'":'tirnizption of 2xistin::-r f:).~ilit.ies ar.: ~Yl')aust8dr th~'- question of
establ.Lshi.n« nCH institution ne';0 to ~::X) ?00rf:;s~2(l ~h:; r:ev01oDrrent of ;m mti.Tfl21
rot-vork jx~ n];l!"\!'r·ri ~("')no~T c,)1JI>trL::,sr. ','1h'.::rc: t}· '; :-r:j.-:.::.l:.y rc;~~':x:msitlility for buil::iin0
capacitics i:: i:J. ~)X~ ~0ncs of trn s1- ":c:c, J_s, N.let ] ~·~.i7""01J~"r c r'1rler~:·' tr<,: scommv i~, o:t:"ic!'\tC"
to't'n.rd~ !':"'?rt~2t ;:.corDr.N And y,.·h:?:r2 T1ilint.:::n2noc rests on r.he nriVi~.t0 sector mich effort is
:-,(~0dec, to :;("cY:'U.latc r:'YlcJ. rodirc..-::t th.::; rJcv'l...Ionrmnt; C:.n.::1. owr:i~ti()n of m='tintr.=nan.ce c:::·tabJ.i'~;l,.-.··

rrnts~ ~~r:<..:.lrtory Tr'Cr:'.surc:s sboul-" r:-~ used co foro: or encourace dealers nnd slJr'"IlioJ:'s
'tc bui.Ir" T..,r-;jJ.. :'"ti~'-,s -f01.1.~·V!~_n.("" Oqt.i.r(,',,:l :3011Jt i on , I't is thf-:~ tendency of ITCs-t dc,'J.l..x~', trJ

CDncent~?'l.t("c clt ~~lO:t" '.Jrr:'~1 ".~r.eas \.~,GrC: ;-:;crui-prrent s~J.(;s is hi0h, To ensure :-\ f;-:ir
distril)ution 0'" ~?-L"n.tcnana~ -:=-:'1ci1-ities 1::112 ry,~si'.;rv1tior. OF marJ.';.et areas .m?-Y be ?).r.visablc_

The h"l'il~:n~ sf !,"qintcn~ncc: infr0.3-'::!Uctur~ nrovirJ.8s th2 c.:o;nn.citv to execute 'Taintc:'"\.<"'~cc:[J

hut tt.i:, roc£ pot ,~nsurc neith:-_r U·'.-: 0·ffcd".i.\7cn.r;s..... ror t~~.c rlini.rrization of cn::·t of
rr'v-untcna.:;vx:" ~J;c oV8r2tll ohlectb]'8 if:: rot; t.I>.o volurro of ~1\.:tintcnF.':.n.cc ",:orY n2rfor:::~\.?o b'~t

rr-thcr tl:1c :::::ff~~cti\~ r-::c-:.lction of -[,-.t':':0. cor;tE} i ': j.ncrGa.sin~ \")J:oouctivt.: X.V::-::.', ·~t~

,.,.i.niT;]lM, Y1'--.inten?ncc~!"(l. O'tJOratioY"lq 1. ,')~St.3" ri~is -Flrrther mn.~ r:-:duction C~~ rr:.intC'-l1.~nC8

l·ryrour tiJ"rGp :rrinil:n.izinl" ~}-J.rt2 US("l/""C - S!1ort2:r :'l~.irtc~n.:mcc c!D-VVTI t.ll"P and. l~)~v-z;r cs,,·,-~; o-c
cons1J1"!1C'.blesq qllC~ ?'.f- f:\::cJ. 0 'Tb :l.c~icvc th'?s,~ t:-:~·~ in,:-x)=tant iSSUC:5 :1~X~7 to >c :f~1;~r8ssc:j

txe intro<".uctiOD ,~md aPDlication of snunr; mainton,nce nrocedl:res 'Ind d('ploVl"Cnt of ar;£011?'.
ntrrnb2r of m.lc......li~i:::? rc.roonnel, ~,:,~::!<is s'2ct.i.cn c. ~)ric:f o\,;,.t1ine of 2: mrJ..rt(~!lM.CC

nrorrrarn.m::? is t!:"8?.t2d "7hil,,: the rruc.st.':'on of m?Jy;r:)\~!t::r is '"!clt. in sE'ction ~ ~;)"

'"bere are two 8 n ryroache s to maintenance pronrnnre, i.e. break-down mainten2Ilce and
nreventive n'.aintenance.
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Break-down maintenance is a practice of repairing equipment after a
failure has occurred or been observed. The equipment operates until it
fails to perform. Such a practice makes planning of maintenance work and
parts and staff requirements almost impossible. It is accompanied by
total replacement of parts without the possibility of recycling of parts
and does often lead to lonaer dowri time. '

Preventiv.:> maintenance is a rraintenance procramrc wherpbv oeriodic checks and maintenance
are perfoJ:'l!'eCJ on EXjUiprrent on regular basis with the aim of either uncoverInc conditions
leadina to eq1.\iormpt break-<lown or provent.Inc eamprrent from damage ti'rouah adjusting I

repairinq, changina or overhauling of em.iit::{ren't or parts while "relIT and tear are at an
early st.aoe , Planning maintenance w:lrk 'and parts and manpower requ~rements a s ,
therefore, mtl'''c nos's'U"Ole thrnuah preventive maintenance.

AClricultural eouiprrent are used. under 1'1 tiaht t:irtE schedule during specific ocriods of
the veez, This is why preventive rrnintpnance proctrarrrm is oarticula:;:ly approprLatc for
such eouirmcrrt , Inscecttona and preventive ma.intenancc WJrks could be porforrred on
rcoular b1J.sis durinc; slack periodS to make the couirrrent; available during critical
Deriods.

T>'anufacturers of equiJ::m:,nt normallv prescribe a series of rcaintenance activities
(often on hJurs worked) to be perforrred on ecruirrrent , These mamtenance activities
consist of routine Inspect.ton, periodical servi~espcheCl.uloo orevent.Lvc maintenance and
overhauL 'lb ensure effec'tiv.:> utilization of available facHities, a system by ,.mch
maintenance WJrk is planned, esdfnatea; "scheduleC!,rronitored and reported has to be
elaborated. In order to map out maintenance plans and make estimates of work Joad,
labour i".nd material inputsjID inventory of the eauiprrent catered for have to be made
as well as an identification system by which each individual eguiprrent is identified neec
to be introduceO..

'It>Q irrplcrrentation of preventive maintenance could beeasily instituted in user orcanizoc
maintenance facilities provided there is ccemttrmnt. by manacement., lbwever, its imple­
mentation, where maintenance facilities are oroanrzed for other users, may prove to be
difficult. First, eoui]JllEIlt owners may wnsider it unwise .to spend rroney on maintenance
And may fear that productive hours arc lost while nerforminq Dreventj.ve, maintenance.
E'ocOndly, for fear of not oettina equiorrent returned on t:irtE, they do not want to part,
with their equiprrent. In order to minimize these constraints the following programmes
rrav be instituted ,

- iJ:Jerate nobi.Ie matntenanco crew to' Perform rrost
insnection 'and light preventive mail1tenance on farm site.

- Establish a contracting scherrewherebyusers are requested
tp sign a rraintenance contract. fbr,: preventive maintenance,. '
for a fixed. pcrIod to start with 0 This way, users become aware
of costs of maintenance in advance and can be convinced to participate
in the. scherre , ... .

- ~ainteriance can be olanned $0. that rrobile teams can be effectively
scheduled, th0Ieby sicm:i,ficilr)Hv reducmc travel tiJre as \£11 as' .
overall cost of rmdrrccnenco , ' This. will enable maintenance
institutions to makE!' bkclvorovfsaon for part.s and Labour .

- HaV8 some key eouirtront. avaf.Labl.e for rC])lac~nt on cost basis
in case eouiprrent is' reouireddurlnq a period of extended'
maintenance.

'Ib ensure effective iJrplerrent.ation of a maintenance procrramre , detailed procedures need
to be outlinc-d in a maintenance procedures manual.
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4.6 ~'~ ~velopIlEnt

Mmt:o~,"r developrrent need to be considered from tIM':) analos, the first to rooet new
dmremds,thn see0ri~ to incre~sc internal eanahi~itics fane to motivate
\;.Jl")rk·""\Y.'s 0

Skilled manpower is required in large numbers if IrEchanization is to be prorroted in
African aoriculture. Increasinq sophistication of technology and number of POUiprent
require hiaher skills in Lcroo r numbcr s , This noints out to the ncor' f,"Jr
rn2.nn6~·!cr ....1r;v010l')1'lcnt "",:,rorrrrl.Mf'1\:~S ncarr;<~ -t-C) l 7t'1r r1s R("Ticultur3.1 c,,:uiTJmen1;
Ma1ntcn2nco, both at the national and institutional levels.

At national level, voeaticnal schools and polytechnics should develop programrres to
train ITechanics and technicians ..mle colleges and universities to train r.aintenance
enqineers. In-service training for artisans should be organized to orient~ in
some of the basic principles of maintenance.

At the institutional level,traininq units need to be st.rencrthened and/or established
to conduct orientation courses for' new entries, familiarization courses on new e:miP­
msrrt , skill refresher courses and up-grading procramrcs , Special oroqrarnmas for
suoervisors on maintenance manaqermnt; should also be organized.

In addi.t.Ion, scherros must be instituted whereby vorkors are qiven opportur:ities for
continuing their education. This 'M:Juld involve classifvinq workers into groups by
functions and ~.orking out a system which 'M:Juld enable 'M:Jrkers to oo up the Ladder
throuah an uo-oradtno process. The schene ".,ould parmi.t; good and productive w::Jrkers
to be given training opportunities and oonpete for higher positions, thereby providing
a rrechanism for notivating IDrkers.

4.7 SUPPOrt facilities

AVililability of ra~l materials, spare parts and consumables in adecruate quantities is
arrong the key factors that could ensure 'the success of a maintenance imp=verrent
prograrme. SUOPly of m.-'\terials has to be organized parallel to a maintenance system,
This envolves stockino of materials which ties huge arrount of resources necessitating
the installation of material manaaenent system which ensures tre lDlding of min.i.m.Im
levels of essential inventories. In this-connection, it should be notedthat inventory
manaqerrent; in developincr countries has been a roajor factor contributing to the
inefficiency and failure of production and maintenance facilities. Systems and
mechanisms for efficient material manaaerrent should therefore be developed .Several
techniques are available and could be adapted to attain a satisfactory level of
efficiency in inventory managerrent. The present .Level, of costs of micro-conputers
and avaI l.,~hJ.e inventorv control soft l'lC',re nack?f'lQs have made the Lnatia l Lat­
ion ef c~ectronic- nata nroc~ssin~ SySt01tl ? viablo solution. The install­
atLon o f connutorizerl invr:ntorv control fl,vstcrn. is hir-hlv roc.-;.mmenc;ec'1 .. F'or
the maintenanc~ of a0ricultural eqUi~Mont, minimum stock shoul~ be, held
i't r'istrict ?n" contr o l. p"'rkshons. "'8 hol"!!"rT C\ full r arvro of sntre narts
anr consurnables hv ~ach maint~n~ncc center is uneconomical, a less costly
S'7"t~)"l, f"'r nr"'ccssin~, s t.o ck i n-: ,~nr1 "\istritutinq ~, (levise". This
coul.r' he <".""ne hV o s t ab Lf.ahdnc i1 central orc;anization and a net vwor k of
branch distribution centers specifically organized for this purpose.

.'
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5. PASIC Fmt'IREMENrS OF NAINI'ENANCE INSTITUrIONS

. .
~I
• I
~,

\1. ,
'; I.
~\
.'

l'bllowinq the overall fri'Urcr.ork of maantenance establisbrrents discussed in section 303,
Chapter 3, this chapter deals with basic reauirerrents that should be taken into account

v.hen considerinrr quidelines for des.icrrino an irnproverrent orocramre 0 Such a prooramrre
is exoected to serve as basis for develordncr proqramres tailored to specific needs and
conditions orevai.Hno in anyone African rountrv.'· The basic reeruirerrents are elatorated
under the followinq headdnos - .

Facilities
- oraanization
- Io<anaaerrent systems
- Financial

5.1 Facilities

Facilities, primarily, consist o-F bui.Idfncs , eauiprrent and utilities that are located
on the site. Indications of the aeneral requirerrents for each level of maintenance
establishrrent are slxwn in table 3.

5.1.1. Site

See Table 3.

5.2.2 Buildinq

Buildina reeruirerrents differ sianificantly dependf.no on type of equiprrent population
and envirornrental conditions. Table 4 cdves indications of qeneral reauirerrents as
aeneral GUidelines for pl.anruncr. Indications are qiven in terms of total area under­
cover with succest.ion on t.he number and size of work bays and types of specialized
shoPs to be included, office and storaae soace needs. An indication on suggested type
of mnstruction is also given. c ....

5.1. 3 fuuinrrent and tools

Ebuiprrent and tools reeruired for maintf'nance are indespensable elerrents for a successful
irmlementation of an efficient anel effective maintenance "'roqraIlllE. Absence of
anoropriate tools and eouirxrent. in adrouate number adversely affect Labour product.Lvi.ty
as we] 1 as aualitv of repair. Ebuinrrent and tools consist of standard tools and equip-­
rrent oorrnallv used for oeneral maintenance activities and those reeruired for servicing
SPecific eauiprrent. The need for SPecial tools and eauiprrent can be obtained in nost
cases -From sunnliersat the time of purchase. Indications of standard tools and equip-

nent by type are given in table 5. 0Uantities and sizes depend on the volurre of ¥.Drk
and type of eouiprrent to be maintained and, therefore, should be f'Ixod at the time of
:inPlerrentation.

5.1.4 t~ilities

The tvoe, capacity and naanituile of utilities recrufred for each level of maintenance
institution, are indicated in table 6. Exact capacf.t.Les can only be determined when
the list and characteristics of the maintenance equiprrent is known.
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Table 3 Propoa'<i general site requirenents for maintenance establislmEnts

0::'
rr
<,
a-

i
~~
......... 0r; tJ
t.J F,
r.<.l c,

,
I

Requirement I - - " ~,~-,"~ --,.__.---,-,-------.., -,-._.-- ~

~?te..b+.t..~!}.m~ntf _ _ _ __ . _._ -- - .
--~ . ".-

Artisanal Basic service station District workshop Regional IoDrk- General workshop
shop

.

- On farm, in case of - On farm,in case
comrer'ci.al, farm of cor;marcial

farm

loc'ltion Villi'lqe .- Rural town in case ~ Rural town ,in
of runn i ncr co- case run by a Town 'lawn
operative or cooperatiVG or
private entre- private entre'"
preneur prcneur

2 upto 500 ",2
_.

upto 10, 000 m2 upto 10, 000 m2Tot"),l sito ?XCi', upto 100 no, upto 3, ODD m2
c-- -., 2 ?

3,000 m2 2Built UD area upto 50 m~ upto 300 m ,upto 2,000 m" upto upto 5,000 m

External perking l'bt
are~1 in terrrt,':'; rrouired upto 2 .upto 12 upto 36 upto 36of !lumber of
!"achine,



-- !

Rp.quirpl'1er.t -- - ., ..... ~

.. ___ Establishment
....__ .-., ..~ --... ....-- ...... - '--'- --~-. __. ---------~-_.

Artisanal Basic sorvf.ce station District w:>rksmp aagio~~ \t:Jrksmp Gent·:a.l workshop-_._-

Total cow-rod 2
unto 150 m2 upto 800 m2 upto 3,000 m2 upto 3,000 m2upto 30m

area

SiZE, of rceDai, 2 smalley' 1 ~diuJ'/ 6 ll¥2dbfl 8 l1l2dium 8 ncdiun

area in t.crms 2 big- 2 big 2 big

of <:nrkh,w!3 -
------_. -

S!':0"S ,
fbr engine and RJr enginE and- CCrrnJnc'"'t"c

0\TCrh.~lJ1 NP NH NR rower - train power train repai
repair and overheal. and rec-
overhaul tifi,::oation of

corrponsnt.s
l-

.• El,Jctric;:-,l Wl Station for mioor Slxlp for full Shop for full Shop for full
ropair of electrical f lodood repair ()f fledged repair f Ledqed r8pair ~

part.s electrical components and overhaul overhaul, of <:olec-
of ",leetrical tricalconp:ments
mnp:ments end rectification

of part.s
----_.

~, H:lchinir~q HR NR fur turning. fur turninq, }br turning
grinding and grinding, :grinding (surf'ace-:
drilling milling and . cylinderical), mill-

drilling ing, !:pring and
honing

-

co r­
roN
<,§ g' Tab] " 'I: Indicc:tions of building rG"juircrrent.s for maintencmce establisl:urents
,(:,

~
§
~

NR = l,bt reguired,

cl SIrall·- W:>rkbay adeauate tc accomrodate light duty stationary cqutprrent..
hi ~'edium - l'brkbay ad6quate to accormodate rredium sizec1tractor or similar equiprrent.
E! tii" - \'brkbay adequate to acrorwodate heavy duty traetors/cnmhine t,arvcsters ,"'0 the like •

,,,. if' •, ••
..

•, ..
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Te'"1:,1: Indications of building reauirerrents for maintenance establis!'Jrrents (Cant 'd)

f--- I
. ,quirement

f-
Establishment

r.rb.sanaI IBasl.C service-'staEi'o"=n'"'1I-1D;:!jistncr ...orks'1i5i:'"' Reg:l.onaI-w:,rkShor..i'·'centnr\:;)rkshOp

"-eldine
'1J1d
foraincr

_r~an\JP.l

forqina
station

Station for oxv-acye-:
telene & electric erc
weldinG and '11i'nual
forqina

Shop for oxy­
acyetelene and
electric arc
weldina and
manual foraincr

Shop for oxy­
acytelene, electric
welding, mechani.ce
forging and heat t
ment

I-
;na
"'a.l:l:C,_:V'

1\'P.

t,. rvre·--t-~·
T"~3Shin('l'

ana
creastnc

~lF Ooen p}",te waS!1­
inC' station

Tube and tyre repa:

ru.qn pressure wasb j

~lith hydraulic lift
chemical cleaning

1\JR

r·'enual I"'anm.l Planning, sawing and
turning
upto 10 rooms

, , ~1?

I Full range essential
parts, raw naterials
and consumables
Repaired and awaitin"
repair
Perroanent, fully CloSEPernanent, fully

closed

~.1R

Fast rrovano parts

Permanent; {lOYl

cost) partly open
closed

Full range of
essential parts

I I and suopl.Les
Repaired and a
'Naitina repair

NR

Per.nanent or sorrd,~
perr-anerre ppen or
closed

~mPR

Ternror'lrv
or permanent;

(l0"1 cost) r

bpen/closed

Tvpe of
Cbnstructj.on

cc
~

~
~
~ ";0

~'"

'~ b•r



'fable 5 Indicative list of enuipmant required for maintenance establishments

CX)aI
OJ",
<,

al8 ~.
lti....... ~

~
~
~

IDeation Irtisanal Basic service station District =rkshop Regional vorksbop Central =rksmp

l.Coffinon- NR NR NR -Valve seat grinder
ent -Arbor .pres s

overhaul -Enaineigear tax
and ax e stands

- Muffle furnace
- Parts washing

machine
- Valve seat

cutter
_. Diagnostic

instnm'ent for ......
, - diesel engines

-- Stetosrope
, -

- 'lbrque wrench
- rcEasuring and

tool set for
diesel engines

- Pedestal grinder Same as for regional
- Riveting machine =rksmp
-- Gantry crane or

bridge crane
,- Floor crane
- TranspOrt carts
.- t'brk benches
- Engine test

stand
- Bench grinder
- 'Mechanic's tool

set
- Tap and die set
- Hydraulic test

bench

. .,
I
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(<bnt '(oj

H'
I

;i tocet.Ion Artisanal Basic service station District '>.Orksrop Regional vorxsbop Central wrksoop

.

2. Electrical NR - Electrician tool set - Universal elec-
soop - Soldering iron tric testing

.- \obIt rreter machine
- Ameter - Spark plug tester

- Tester for
ignition and
lighting systcrn Same as for district

- Pedestal grinder Sam2 as for '>.Orksh::lp
- Bench drill district v.nrkslnp
- Aroor press Plus Plus
- Electric hand - Bench lathe _ B2nch Lathe

drill -Stator and armature
.- Solderinq iron wir.ding
- I'brk benches
.- fbrtable

universal tester --
3. J'achLDe - - - Pedestal -Pe(~estal -Pedestal grinders

slnp orinders gr:l:rrlcrs -ce.n.i press

- - Drill press -Drill press -Hydraulic press
. Hydraulic - Hydraulic press - L'lthe (high speed)

press I- LaJ:.he .- Hilling machine

-Lathe - M:llling
_ ShaFer

coo Vbrl<. benches machine - Crenk shaft grinder
~--" r-Easurina I- Shaper - Cylingerical grinder

instrum2nts ~ r-basuring - Tool grinder
end tool sets instrurrents - Threading machine

and tool set - furing and honi.nq
1ibrk bcncbes machine
Floor crane

. TransJXlrt carts

I

fie 5:

. ,

co
co,
§

~,
~g
'g)
2bS



Table 5 (Cont'd)
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co'"<,
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Location Artisanal Basic service station District workslnp Regional v.orkahop central workshop

- Metal spnyinih
- ::lilntinc:r s op
- Measuring

inst.rurrents and
toolsets

- I'brk benches
- Floor crane
- Bridge crane
- TriIDsport carts

1 weldinq -Hand or -welding transforrrer - l\brk benches
and electric or generator - Carts
forginq bench -oxy-acytelene weld- - Quenching tanks
shoD grinders ing set with - v:elding transfor Sane as for Same as for

-charooal cylinders ner or generator district district
fired -l~ldinq acoessor- - OXy-acytclene worksmp vorksbop
furnace ies welding set with Plus Pluswith hand -Bench grinder cylinders
or electric -Hand/angle - v;elding acoess- -Mig welder -Mig 'Melder

operated grinder ories -Spot welding -Spot welding

blo\\Br -Bench drill " Bench grinder machine machine

-l\nvils -()pen-hearth fur- ,. Hand/angle/ -Pneumatic hamner

-Fbrger's nace with electric grinder -Electric heat

harrcrs blower '~ Bench dri.ll treatIlEnt furnaoe

and tongs -Anvils,haimrers - Open-hearth fur
-Basic and tongs naoe with elE,c-

I-Bchanic ' s -Mechanic's tool tric blO''Ier )
tools set _. l\nvils,hamrers )

-Hand and gongs
drill - Mechanic's tool

set )
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Table 5: (Cbnt'd)

location Artisanal Basic service station District =rkshop Regional "'Orksoop Central w:>rksh:>p

5. Sh2ct -Lever shear -Lewr shear -Lever shear, -~~chanical gil .. -fuchanical gil-
rretal -Manual guil- letine- shear letine shear
=rking letine shear . -Circular shear -Circular shear

-M3nual folding llI3l1ual/electric llI3l1ual/electric
(bendLnc ) -fuIding and bend !'bIding and bend-

machine' ing machine - ing machine
-Power hack saw -Power hack saw
-Nibbler - Nibbler
- 1blling rrachine - 1blling machine

- Hechanical
eccentric press

- Hydraulic or
deep drawing
mechanical pres

- Oxy-acy"telene
profile cutting
machine

6. Battery NR - M:>bile· battery -MJbile battery -lbbile battery -MJbile battery
smp quick charger quick charger quick charger quick charger

- Cell tester -Battery charger - Battery charger - Battery charger
- Hydrometer stationary stationary stationary

-o-u tester - Cell tester -Cal.l, tester
~ater distiller - \'/ater distiller ~'/ater distiller
-1\cid punp - kid punp - 1\cid purrp
-Hydrometer - HydrortEter - Hydrometer
-oas torch - Gas torch - Gas torch
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! .
Incation . Artisam.l Basic service station District ~rksrop Regional \'.Orksrop Central worl:sro,,·

70 Tyre NR - li::lunting and dis- ~- fbunting 'and dis "/il:mnting and dis'- -rountinq and dis--
shop mOuntinr; stand rnount; inc:- JfOlm"ting ~::quipm:::nt rrounting cqu.ipm-nt;

" Hot plate ocruirirnont, ··Hot pld" --Hot plate
.. Tyre filling gun - Hot "l~te

, -Tyro£.: fill tng our 1 --Tyrc filling gun
and pressure gauge - Tyre filling and quag0 ilnd gllage

and guage ~·V()lcanizsr -Volcanizcr
f-- -

B0 f~JashiIl<! l\1F -Hand grea.ser ','bshinq pJ"tc ~7MWng- plate -Washing plate
rmd -High pressure ....Fli.(~.ih pressurE:. -Hiqh pressure
<::roasing l"!2.tcr purrp --C':)Jd and. hot "colc' and hot water

,DE dispenser water purren p'LlIIp
'Grease pllIr1p ---OiL cispc::n.-3E:r ··Oil di.spcnsor

~rQaSQ punp -Grease pump
"'HydTimlic car -Hydro.ulie ear f

lift lift

I -et,erlical -Chcmi.ce.L
c'lcamnq for cleaning for

I component.s conponents

-- -
, "'WJi'k J

~brk. benchos wi1:;ho '101"- b" 1 "'1,brk benches -l'lJrk benches vlith :{;,Jrk benchesj. , <\.. dYS benches .
lin.] main- 'oith vice with vice vice vi.ce vice
tenilnC8 -"Tashing "Washing bath -Washing bat.h '-Weshing bat.h Washing bath

bath --Hydraulic jack --Hydraulic jacks -Hydreul.i.c jack Hydraulic jack
-!Jicochanic ' . "C.mtry creme -Gantry cr,ne -G-mtry cram" -GiIDtry crane
tool set -Floor crime -Floor orenc ~"Floor crane Floor crane

-Mechanic.' s tool -'Ili3chanic 's tool '-Mschanic I s tall -M;chanic 's tCXJI
set, sct set set

~G!?ecir-ll toois - Special tools 'Spec:i~l tools -Special tools
- Bench grinders -Bench grindc.rs "'l~;nch grin(~crs

- Bench c1dll '-Bench' drill -Bonch drill I
•

,co.t,.,
co c-/.....

''''8 ,j,• rei'
'......... r~
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~
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TC1bk ~ (Cbnt'd)

IDeation

. Ie .. lrboil and
t1pboleF

\ LX)? ,..nrp;"­
shop

ArtisaIV'\l
-

'-c-rrpenter I s
hand tools

Basd.c service
.station

- Carpenter's
han" tool

-W"Jrk benches
-vbod hand
drill

District
workshoo

-Saw~ng machine
-Plan.'l2r
-0:Jmbined wood
w:>rking machf.nc

-Carpenter's hilfld
tools

-Bench grinder
-Drill press
'Electric hand
drill

Regional
vorksboo

-Band saw
-Ci.rcul.ar saw
-Planner
""bod working/
. lathe
-Sawing machine
-Belt sanders
-Bench grinder
--Drill press
-Hand drills
-carpent8r's
hand tools

Central
worksoop

-Band saw
-Circular saw .
'-Planner~

·-Yibod working Lat.he
-Sawing machine .
-Belt sahder
-Bench gr;j,nd.er
-Bench grinder
-Drill prf;ss
..Hand drills
-carpenter's hand
tools

I I I I I I I
II., Painting NR NR - ~~311ual ..Paint spray gUIT

"Paint nixer
-0:Jmpres~;or

-Paint spray.gun
-Paint mixer
-COrrpressor

-::Oet of special
tools

··set of llObile
equipm2nt

-set of tools for
· mechanic
· electrician
• carpenter
• welder

~ machinist
• biilcksmH:h

- Set 0f measuring
tools and instru­
ments

-Set of special
tools

-Set of nubile'
equiprrcnt
-Set of to::Jls
for
• mechanic
• electri-

cian
• Carpenter
.. Pel~"or

· fliachinist
• Black­

!?mit;.j1

-Set of
measurin'T
tools and.. -_ _ ...

-Set of special
t.oo.Is

-Set of nobile
equiprrent,

-Set of ITf.lchanic I s
tools

-Set of
electrician too:ls

--Set of rreasur­
in'] tools

NRNR
Tool
room

~ I I I I ' I I
12

~cr.

~
~~

~£
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Table 6 Indications of utilities requirerrent for maintenance establishrrEnts

Basic service District Fegional central
Type Artisanal station w.:>rksmp w:Jrkshol) w:>rksoop

Water Very low, VBry low, High, Very high, Very high
at level continmus
of hUJ1BIl sUDPly Continu- Cbntinu- COntinu-
need ous ous ous

supo.ly supply supply
Hydrant Hydrant

~ NR Single phase, Three phase, Three Phase Three,
cent-ral or own central or cencrcl, phase,
generation, own over central,
upto 5 kw • generat- 100 kw over

ion, 1IDto 150 kw
50 kw

O:mpressed Nr Self propelled Electric Electric, Electric,
air OT electric, with re-: central, a=ntral,

6 Kg/crn2 ceiver'2 system , system, 2
10 Kg/em 10 Kg/em2 10 Kg/cm

... ,-----

I
I

J
NR = !lOt requrred,

5.2 Oroanization

Proposals related to organization coverinq ownership, status, organization chart., key
functions of the different LevoLs of maintenance establishrcnts and staffing arc briefly
outlined below :

CMnership Private or family (sole proprietor) .

Orqanization N::> formal organization required.

Key function Perform repair I<Ork on hard tools and animal drawn faun
irrplemmts by manual grinding and forcring t.echniques ,

Staffinq Tw:> skilled blacksmiths and one helper.

5.2.2 Basic service station

CMncrship

Organization

Key function

Private, lar'}e f amz Ly or cooperative or~ enterprise if
independently organized as a unit of a bigser arganizaticn.

One single team.

Perform mirnr repair and liqht preventive maintenance on ram
irrnl"'"",nts and nrooollcd ecruipoont (welding, sharpening, replacinc
of parts,. Lubr'LcatIncr, adjustino and charging of t~tter.:l.es) 0
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Staffinq

Table 7 ProjXlsed staffina of 'I basic service, station

senior +:eci'ni.cian
tr>chanics
!',elder
Junior vJelcJer
Junior electdcian
Helpers
Clerk

1
2
1
1
1
2
1

Total

5.2.3 District vDrkshoo.
CMnership, Private maintenance conoanv (sole ownership or partnership) ,

branch of a dealer worksooo or state maintenance organization,
division of a cormercial farm or state farm.

Orqanization

[
- type rep<Ur
- washing and

qreasing
stores

- electrJ.cal unJ.t
- machirunc unit
- rmt.al, w:>rl<:inn

(forging,\'ieIdano and
sheet rret.al, ) unit

- Tractors/comhines UPJ.t
- ~lements unit
- rrobile team

-.
~,1an?lqer

or
Division Head

or
Branch Head

I i'£lministrative
/I SuPTx>rt service

Accounts I
.

I

1Persopnel

J
Line IlBintenance I I I'brksoop r

t C-eneral service
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Y-ev ftmctions ;District \\orkshon nerforms all preventive rraintenance ard repairs C)
aaricultural -e:miprrent sbort, of overhaulina of ecruiorrerrt or their conoonent.s , FI.m'~'tiCl
of the sections include the fo.Llovzine g ,-

Line rraintena'lce sectLn:: Perform all oroventivs rraintenance or repairs on
eouinrrent (rrourrtine , disrrountiro , adjustino, repl.ac.inq or installing defective narr.s
or corrr.oncnts in the vorksboo or in the fi21dj. '

W=>rkshop section , Perform all miror renairs on parts or correonerrcs or' fabrica,te
nen-essential Darts to reol.acc »arcs or oorrect major parts by rnachinihg,weldiI:iC' 0'­

fabricatinc.

General service section: Perform WClshina and Iubri.catton services on equiprrent,
rc]:>dr inner tubes and chanoo tvres " manace -~ast'-rrovincr parts store and tool rO:T,.

l\drninistrative SUPOOrt services : Perform the functions of accountinc, .inc.luddrv­
invoicino, collectinq, c'!.isnersincr anC' bookkoeoino of accounts and haixUe all
oersonnel rratters of the staff, such as enoloyrrent, enoloyee benefits, records 2.nC'
relations.

Table 8 PrJp?scd staffin'l list of " district vnrkstop

r~ll1a~- -;drrti.nis- Line
Positi0n rrent trativ::, rmi.n- ::brk (',enp..ral

service tenance sl'op service

~aqer 1
Secretary 1
Typist 2
St'-'Pcrvisor 1 1 1 1
Senior technici::m 1
fuchanic fl I
Junior rrechanic 4

IElectrician 1
,Junior clectrici:")~ 1
Nelder 1
Assistant weLdez 1
Black'-smith 2
Machinis:t: , 1
'Pyre men i 2

Clerk t 1. I 1 2
I'!ashing and
greasing 4

Total 2 5 15 9 9
===================== ============_===~=======b==========b=======~=== =====~====:=:====o

"'rand total =__==:~2:=:=:=:=~=:=
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5.2.4 :Regional \\Orkshop

Ownershb, Private comoenv (so10 ovncrshi» or p2rtn<?Is'"i,. or share mITpi'.Dyl, main
branch ,-,:orkSOOD of a dealer or state nairrccnanoe oroardzacton,

Oroanization , (~2C Chart 3)

Key functions; '-lan" direct anc. control al L preventive matrrcenancc , repair and ovcr'·
hi;iti!- qf agricultur:'ll equiprrent , short ofreaeneration of parts. The major functions 0-­

div1.swns and sections inClunn the -Follo.rin,,"
(a) '7odmic."ll service division , Perform all preventive maintenance, repair and

0verhtlU) on aGricultural P.0Uiprrcnt (srort of regeneration of part.s) as well as
P1?..naS!G pmr,'1.1n-"I):;nt and Invcntorv of n?rts ,~nd suop'l.ies 9

Line ffiilintenance section , PerfoD!' ,,11 preventive maintenance or repairs on
Rcr"icult1JD.l eauiollBnt, rrountino, di:ollount ina • adjusting and reolacing of o3rt;::
failcd or likely to fail in the .:orkstep or in the field,

Component overhaul section Febuild components, such as engine gear-texas,
axlos , hvi!.r".u'.ic cormonants, 0tC t.hrouoh disassembly and asserrol.y ''fid rcolace­
ment of vnrn out or demaoed parts 0

; \2te,l hDrkinCT section ; Perform minor renai.rs on parts or corrponerrt.s chrouoh
corrective rrcasuros , such 35 machtruno and weldino and fabricating ron-oratic,-::­
PArtS.

('enteral Service section , OJ0rdin:'ltc and rortorrn washing and lubrication
serv.iccs ,. r"]Je,ir tvre and tubes, maintain nl.ant, and manace tool room "nd
transrort uni.t .

~"at0rit,l nrm2.CfC"l'Cnt section.' oroaruz« a,1C menace the procurorrent , storncc
.'md iSS':la,ce of parts, rctW nRterials and sU[J['lies reauired for matntcnencc.

"'il.inh~npnce plarmina and records services Prepare and review annual, qu=t~r)'

and nonrhlv l"ainten:nce DD<JraJl1!£S:: scr.rdulo nreventivo rrairrtcnance t.asks r
recci.w, vJ:r~; roouost.s. iritia.l:c wrk ord0rs on maintenance; maincam rerords
on cfTt1i ,.,Tf£nt "nc vorks ocrf'oJ:11Y'd ~ 2nd »rer-are reports to rr<ma0c.:rent,

:.11cinecrina. OUr'1lity control and trainina : Perfonn insnection and '1'.ktlitv
a"5ur~nO? sCerlicc,s on cr,uipment on scheduled basis and after major maintenance
.nrks; i'l"Crate ;" trainincr unit for nc" l'''lintcnance personnel and up-gradinq
the skiUs of existina technical ror-sonne.Lr and provide professional advice rne'
asc.istEmcc in. purchasdnc , installation cmd t\B.intenanC8 of cmJif'I1I2nt and
hhric?tion of n'lrts 0
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CI-EIR~ 3
Organizational Chart for Regional or Central Workshop

I~--------'
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I componenJ I
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~"'M"i"Line Metal
I
~le~al Imain ten ace l+verhaul i work i nq serVIce management

I

~
I Procurement

Self t.. Engine M-1chine L Tyre L Stores, rpropelled L shop Washing & greasing
equipment Transmi ssion 1= Facility maintenance

I-
I

Welding '- Toolroom
Implements Hydraulic and forging

I Sheet metal
Auxiliary L Electric
equipment
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(h) l'dministrative supoort services perform and manage personnel matters, such as
G!lll1lovrrent, manrower develOJXlEnt, enployees' benefits, recerds and employee relations;
and accounts , includinq inVOicina, rollection, disFE'rsing of funds, reviewing and
analyzing financial needs and sources and ensuring aVailability of funds,

(c) O:m1mercial services, Perform rrarket studies, liaising with clients, neaotiatinc;
contracts and undert.ekino orcJllDtioool 1rPrk Cleared to increasing naintenarice services
to be rendercd,

Staffinq; Refer to Table 9,

5 ,2 ,5 O:ntral w::>rksrop

The ownership, status and oraanization of a central =rksh:>p is the SaIlE as that of a
recnonaj, w::>rkshop ~,ith slioht exoanston in key functions of the metal w::>rkinq section.
These Include regeneration and f'abr'Lcat.Lon ot" Parts for reoeated usaoe or urgent needs,

5 •3 l4anaqE!lleIlt sYStem

M3!laqencnt systems help to sirrplify vnrk, streamline channels of ccmmunication, provide
uniform system enabl.tno functions to be properlv rronitored and through recording and
reporting enable managerrent to evaluate pcr'fozmonce , Management systems could vary
depending on the overall objectives of the institution to be managed. With'regard to
maintenance organizations ,the following key rnanagencnt systems are ronsidered relevant:

- !"an):X)Vrer dove.Iopmant;
- !"aintenance management
- CustOIT()r relations
- '!atcrial manaoormnt;

~1anaoem>Jlt systems ore normally prepared in the forms of manuals whP..re overall IXllicies
and 1rPrking procedures arc outlined. As it is not posaibte to qive details of these
systems in this publication the nresentation,of necessity, had to be limited.

5 .3.1 ~'anPOMJr deVDlopment

Marn:x:Jw=r 0cveloPrrent system helos to rrotivate w::>rkers to take new challenges or additional
=rk or up-grade the quality of services 0 It embraces a system of job classification
ensuring career dpveloPItEnt within the institution and the training of personnel to enable
them take rrozo responsibility_ The followinG are sorre sug<Jestions for classification,
training and skill up-grading systems that sbould form part of an overall manpower develop­
ment system.

Claasiflcatlon:The followinq classification of technical personnel of a maintenance
orqan~zatwn as procosed ,

Junior technician : New entry with formal education from a recognized technical
institution =rkinq under the suoervasdon of a Moher level technician or performing.- - ,

liqht naintenance tasks on his own.

Technician: A technician with some years of w:Jrking experience in the field of
specialization and certified as capable to satisfactorily perform all routine maintenance
activities on his own.
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Senior technicien , A technician with SOllE years of w:)rkincr exoerience in the field
of specialization and certified to satisfactorily perform all routine and oonplex
maintenance jobs 0

lead technician :II. seruor technician with basic traininer in supervisory function and
certified to' be capable to lead a team of tedmicians.

Supervisor/Forenpn: P. lead technician or senior technician with supervisory training
and exper'Lence certified to be able to lead several teams of technicians 0

Up=gradinq

Technicians from one level srould be able to undertake nore rCSJ:Xlnsibilities or occupy
the next hiqhex level if they are proved to have acqutred the necessary skills provided
there are vacant POsitionsoTr.e :nstitut'ir.n shJuld also develop a procedure whereby
inc1ividuals are ahle to un-icrrade their skills and ascertain their quaJ.,ifi­
cations 0 The follOWing is a tvpical system teA' ,,:an be employed:. .

- Pequirements are first set for each skill leveL . . .
_ Technicians are aiven onrortunity to t£'ke skill up-fTan.mq trammg.
_ ThJse "Iln have successfully oonpleted training are given opportunity to

sit for a oual.Lfvanc test. .
_ ThJse win have successfully passed are alloW'!<". to corrpete for operuncs at

Ene next- level 0

New entrees, A system of takinq in apprentices should be instituted .Orientation
and familiarization courses on specializes machines·!Hxml.d be gtven to new
~ntrees ~urinq the period of apprenticeshipo Only apprentices who have
successfully acquires skills should be qiven employmento

Thble 9 Prop?sed staFfinq for reqional and central ViOrkslnps

Position ~'anage- Administ- Technical lmsnt; ration service COllllErcial other
,

M;maaer 1
i,.. .. I8ecretarv 1

Division'head 1 1 1 1
I

!Secretary/tyPist 1 1 1 1 1
TyPist 1 1 1
Senior expert 1 3 I
Expert 2 29/ 1

IJunior expert 3 2 1 3
Senior clerk 2 3 1
Clerk 4 3
Sucervisor <1
Senior nochantc 7
~hanic 20-
Junior mechanic 17
Senior 2

Electric~an (j

J'uni()r ({

electrician
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Table 9 Proposed staffing for reaional dIld central w::>rksoops (Cbnt'd)

"anage- l'dminist- Technical 1
Position rrent rative scrvtc. Cbmrrercial Other

I

Senior machinist 1(3)
Machinist 3 (6)
,Junior machinist 2 (4)bl
Senior weIner 1(2)-
\\BIder 3 (6)
Bli'l(:'k-smith 4 (6)

·.Nashinq and
Greasing 4
HelPer 10

Seni-:Jr carpenter 1
carocntcr 3

cTunior carpenter 2

==~t~l===========k===~=======b===l~===========lll======== ===g=====o====== =====~========,
b! Par central w::>rksooD, 'Ibtal 143/156 .- ., .==============:e====o==========.',-.

5 ,3 ,2 fIlaintenan= mana.gcm::mt

Jl'aintenance Il'aI1age=nt systems are c.Iaborat.tons of quidclines on

- ~'aintenance poILc.los ,
- Planning" estil.,.6.ting and schodul.Ino maintenance w::>rks,
- HandLi.no maintenance works ,
- Cbsting maintenance jobs, i

- Reoordinq and rePOrtinq maintenance activities.. ..- 1

l-hintcnance policies, ]\qricultural cquiprrent .11'aintenance oroanizations should adapt the
=licy of' performina on basis of orevontrve ll1f\intenance pr:>grarnres, Pre-qentive maintenance
on eouiprent should be carried out reqularlv followinq planned schedules, SChedules based
on rours w::>rked may be difficult to iTIPlen:enL: In view of ·this, schedul.es based on the
following tiIre intervals are proposed:' ., .

- Servicing, daily, weekly and norrthly,
- Inspection, daily, v.eekly, rrorrchl.y am quarterly, .
- Preventive maintenance, weekly, norrchly, quarterly, yearly and bi-yearly,
- OVErhauls, Bi'-yearly, every four years (depending on equipnent l ,

Dailv servicing and inspection sbould be the responsibility of the EqUiprrent operator where
theoorrplexity of the rrachtno and intensity of w::>rk permits, otherwise all daily, weekI)'"
rront.hl.y, quarterly and yearly inspections,services, and preventive maintenance need to be

j:Erforrred by technicians. Weekly scheduled maintenance activities may al.so be perforrred
in the field, OVerhauls sbould be done at regional or oant.ral, w::>rksoops.

Where maintenance institutions are organized for other USerS, instituting preventive main­
tenance maybe ~fficulL" In' such a case, Q. system whcrcr,y users sien ccntracts for
preventive maintenance shoul.d be encouraood,
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Plaruu.nq, estilnating and scheduling maintenance w:>rk

In order to enforoe planned madrrtenance as well as plan est:iJnate and schedule mrk, a
com:>lete inventory of equiprrent should be made and asystem by which each equiprrent is
identified with code need to be est.ablished, A record (HISIDRY CARD) should 00 main­
tained on each equipllEIll: in which all particulars of the equiprrent and maintenance
perforrred are reoorded. A tvpical form which can 00 used for this purpose
(Form 1) is ~cludod 'in Annex I.

'lb ensure the OPtimum use of resources, narrelv Iabour , machine, materials and facilities r

rnnintcnance =rk (preventive or ot.herwise) sh:Juld be initiated well in advance. Based or
ecruiJ:ITCnt inventory and rraintenance levels and frequencies remrnrrended for each type of
equiprrent; on annual and auarterly basis, estinates of tentative mrk DIan need to be
\..orked out , On the basis of such a plan est:iJnates for latour, parts, machine ti.Iro and
mrking space. sbould be made; and w::>rk schedules on rront.hlv , weekly and daily basis
elabJrated indicating the type of the equiprrent~. level of maint;enance; Typical
forms that can be used for this pUJ:!XJse are shown .in Pbrms 2, 3 and 4.

WJrk handling

Whether tho w::>rk done is as a result of preventive maintenanoe programre or other reasons
al.L mrk done sbould be identifiedjnnnitored and rontrolled. 'lb this end,a system of I'nrk
.'l.utmrization and cont1:Dl sboul.d be aQapted, the fo:r.nnr mnsisting of tWJ parts, a mrk
request and a W)rk order.

lIhrk request is a formal, docirrent; specifying the type of maintenance requrred ,
to be filled by Equipn-ent user. It can be a single request for a single job or
tenance aClreell'ent for a preventive maintenance programre.

It is
a main-

7\ WJrk order is a forrml, internal eocurrent authoril:inq the execution of the recruested
job and is to be used to record all activities performed and inputs used. j'brk
ocders are the basic source docorront for a rranagerrent infornation system. Typical W)rk
request and mrk order forms (Fbrms 5 and 6) are attached.

It is advisable thi'lt all mrks rEXluested by external bodaes be verified by qualified
inspectors before mrk is initiated.

Costing jobs

COilts of executing a maintenanoe job consLst; of labour cost, material cost (part and
OOllPOnent),over heads and "mfit marqin.

Latour costs: COsting Labour can be made following tID systems. The first and better
system, snecifically recomrcrdcd for preventive maintenance tasks, is a flat rate for
each level and type of maintenance, Est:iJnates of Labour bours by type and level of
JM.intC'Xlance should be fixed at the beqinning. '!he number of bours mrked multiplied by

·the bourIv rate give total cost , Such a system is preferred by equipn-ent users as
thev are aware of the exoected costs of maintenance ahead of tirre.

The second system is costing for actual labour bours eXPended. !burly Lacour costs can
be calculated as follows for each IiIOrk center or for the '..mole orrranization.!bwever r as
use of different rates for different I'J:lrk centers could be mrrplex to inplerrent use
of a single labour mst figure is recoItl!1Ended.
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Total salaries and benefits of tcclmical services

Total revenue generating Lacour bours per vear

Total numl:er of enployees

Charqeable Lacour cost; per bour

= <;
= "T
= 4r
= L

H r

~l =

Total revenue generating Lacour bours is calculated as total available Labour
bours Per year of service qeneratcCl by ermlovecs less estimatee: oon-productive
lalx:>ur hours ,

Material cost sboul.d be charged on the basis of cost.s of materials consumsd plus inventory
carryinq costs and rrargin, Inventory carrying "Xlsta are rorrrally regulated by low.

Overhead costs include those related to nenacenent and fo.cilities. !"anagellEnt overhead
costs are normally fixed as pcrcerrtaco of total Labour and material costs (5-10 per cont) •
Facility ovarbead costs are calculated on basis of total annual depreof.at.Ion costs
divided by revenue generating Labour bours multipliecJ by chargeable Lacour bours ,

Profit margins are set at 25--30 per cent of total costs (Iabour , material and overhead)
as per above,

Charqi.nc separately for transport tine for rrobi.Ie Il'.aintenance sboul.d be avoided, wherever
poaaLbl.oj as it tends to disC"C'K"lge f21=r~ loci'J.t<Y1 0-'/leW fzom hDrksmn from calling for
service. !4ith ..,lanned maintenance, it is rxissf.hle to ro-tuce transportmsts and these
oosts should be buirc-an into rourly Labour cost.

Recording and reporting of maintenance activities

ltbrks per;forrred in a maf.nt.enance organization need to be corrpared against plan and the
results of such conparison sbould be used to make rmre realistic plans in future and
institute irrproverrent programrres. Rerords on Labour and material inputs have to be made,
processed and reported to inform managerrent of the performance of the maintenance units.
The following remrds sh::mld form part of mcording and reporting systems :

- Labour input.
- 14aterial input.
- \'ork requests received and oorrpleted.

These reoords srould be oontrolled through W)rk autmrization docurrents, such as W)rk
request, W)rk orders and history cards. The following reports sbould be gPJlerated ,
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WJrk perforrred (ronpleted) , Q)vt2rinq total w:>rk requests received, carried over,
&Vlyed, ronpleted on tiFe sboul.d be compiled for each v.ork station on a ~ly, rront.hly ,
and yearly basi,s , A tyPical form which can be used for this purpose is Fbrtn 7

I.c.l:x:JUr utilization rRrords on the basis of sane frequency as for v.ork corrpleted, includ­
-ing . report.s on available Lacour rours , planned Laeoor utilization, actual lal:XJur
utilized, overtirres perforrred and variances sbould be corrpiled. l, typical form for
recordtno and roportrinq isFbnn fL

Material utilization rerords (value by item) sbould be reported on the same basis as
tinse for the other tv.o repcrts.

Rerords should be accumulated for individual cquiprrcnt for rmnitoring perforrrance am.
ronparincr rosts rotw2en different nekes , rrode'Ls and users. Repetitive failures sh:>uld
be drawn to the attention of encineerinq or R + D departrrents and/or equiprrent suppliers
for investicration.

5.3.3 CustoIll2r relations

The system of custorrer relations is different depending on whetlxlr tlxl maintenance
establishItlant is organized for captive use or for use by others. Even in the case of
captive use, ·there must be a separation betv.een equiorrent users and maintenance units.
The followinq v.orking system need to be established for rraintenance establishItlants
organized ·to serve otber-s,

- Inventory of all clients within the ffi--:a-ket area must be maintained.
- Clients must be rrade aware of tlxl range of services available.
- Training in the proper use of equipment must regularly be given.
- A sinqle contact roint with the client should be maintained.
- Clients sbould be eneouraoed to om for contracts for preventive

maintenance.
- Peoular visits by comrcrcfa), technical. personnel to customers sbould

be made? and assistance provided in solviner farrrers nroblems.
- If rosstnlo ,stand-by equtorrerrc should be rraintained by l'lairltznance

establishrrents for critical time when custorrer's equiprrent is cClOn
for Ioncr maintenanoe.

5 .3.4 Material I!BIlagement

Material I!BIlacrerrent system ronsist of procurenent; and inventory manaqerrent , Materials
to be stocked In agricultural equipment rraintenance institutions CXJ!ll?rise spare parts,
raw rraterials and supplies.

Procurerrent, Procurerrcnt covers the orooese of establishing needs ,identifying sources
of supply, ordering the required rraterials and following up until rraterials are
delivered·,at users premises. The system of procurement depends on whetlxlr !ll<.~erials

are procured locally or inported. Nseds are determined by initial order for new stock
or repeated orders for replenishrrent of existing stock.

New stock ,Need for new stock sbould be besod on list of spares rocomrended by suppliers
cn:1 verfied by a provisioning team eonposed of storp, rraintenance and engineering
personnel.
Renlenishrrent of stock sboul.d be on basis of perpetual inventory control following
~ levels an" reorder Quantities. 1', sinple technique, which takes into oonsider­
i'tion ti"e lang orocess of foreiqn exchange aoouisition, is to review, on a quarterly
basis, all stock m1C Driner stock level to rover oonsurrption during lead time.
ProcureITEnt personnel sbould rraintain a directory of all suppliers and cont.tnre to
identify new stppliers and products 0 New products h:Mever need to undergo an evaluation
prooess before they are considered for bulk purchase.
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Procurerrerrt sroulCl be on msis of nurchase requisition and purchaso orders. A system
by which ron-fast rroving items are returned to supplier sbould be neootiated. Typical
forms that can be used for t.hi.s purpose are Forms 8, 9 am 10.

Inventory manaqerrertt, Inventory managerrent rovers the functions of· receiving, issuing,
stocking and inventory control.

Receiving, Each item received at store sbould be inspected to confirnl its identify
and quantIt.y , Each entry should be made through a receiving documant; (Fbrm 11) and
registered on inventory control card.

StoraQ0-: IDeation in stores should be such that small and fasc-novdnq items are
stocked close to issue mints and sl0\'7 and recevier items further away. Perishable,
precious or hazardous natcrials sboul.d be stocked separately 0

IDeation: Systems should l::e institutee. for easy identification. Items suseptible to
corrnsion should be packed in rlastic bags.

Issuing : Issuing should l::e on first carre first service basis. It srould be rone on
basis of issu;, docurrent, (Fbrm 12) and registered on inventory control card. As much as
p:>ssible, items sboul.d be issued on the basis of first in first out basis. Farming
units due to either sbort.aqe of lIurking capital or for fear of carryinq dead stock
refrain from buyinQ adequate auantities of essential parts. This sometiJre means facing
avoidable down time for lack of sinple easily replareable part during critical operac.Ion­
al period. Therefore, parts distribution or sales org;ms sbould encourage farming units
to carry essential snares (Juring ooerational seasons on loan basis to be returned later
if unused.

Inventory control, All stock items sbould be rronitored through a prepetual stores
(cardex system) or oonputerized inventory sysbsm. All entries, issues and orders sbould
be entered in trrverrtorv r0nt.rol c"'rds ("'orm l31. Be.ch stock item should be nonitored
separate.lv, In case of large inventory physical inventory can be rrade on oontinuous
rasrs such that each itel'1 is controlled once a ye?r 0therwise total physical count
stnuld be rede once a vear . H-.ere continuous Inventorv is applied, total physical
inventorY noecJ to be made once in Tive years. ())loured nlastic sbeet.s can be used to
seareerate fast-rrovincr from slow-rrovina items. Dead stock sbou'Id be regularly disposed of.

5.4 Financial r8C[Uirerrents

Financial requirerrents for a maintenance Innroverrenc prograrrrre can be grouped into tw:>
cateaories 'capital investmmt and w:>rking capitaL Each of these have foreign exchange
rorrponent and Iocal, currency correonerrt , .

Capital invcstIrent needs consf.st; of funds for bUilding infrastructure and for the
purchase and installation of EClUiprrent 0 WJrkinS" capital is financial naans I'l,RUired
to operate the maintenance Drogramrre. It includes provisions for materials and
sU(lplies, waoes and salaries, utilities and cash. fur the purpose Of this publication
financial provision for t.hreo rront.hs is considered adrouate.

Estimates of roth capital investIrent and w:>rking capital requirerrents are given for the
different categorios of maintenance institutions. The estirrates in Table 10 smw
averaae oosts for average sized facilities.



1-----
Basic service District

,
Central -

Artisanal Reaional
'f,' ~:;crt;:1tion station w::>rkshoo vorisron w:>rksooo

1--.. 'lbta.l J'breign 'Ibtal fbrcign '[btal fbreign 'Ibtal ' Foreign '[btal fbreign

.F.i'ced cepitul T
- Land - - - ~. - - -, - - ..,

.. 'mildin<J 1,500 - 15,000 2,000 250,000 50,000 "600,000 , 170,000 870,000 260,000
I

P-,llorrent
7501 15,000

I

- Office 100 .. 250 ~ 600 150' 2,500! 10,000 :
.. "brksoop 600 400 15,000 9,000 200,000 16),000: 800,000 : 640,OOO~,SCO,00O 2,000,000
litUiEes
<-, tJate!' . - 500 300 1,500 6,000 : 30,000 12,000 45,000 18,000
- "oW'r 150 * - 300 30,000 2i\,OOO: 50,000 48,000 100,000 80,000
- :OIDPi:essec'. I 25,000 Ilir - - 3,000 2,700 10,000 I 9,000 2·) ,ODD 30,000 25,000
fl'r";mSPl")rt

,

I

'__ ' '·'.UOJTc'nt - - 25,000

I
15,000 40,000 30,000 lRO ,000 I 110,000 200,000 120,000

1"3i:S I
in Jentorv - - 5,000 3,000 50,000 40,000 500,000 350,000 800,000 560,000 .....

~--_.

E\lb-tot.al, 2,350 400 64,550 32.000 595,600 319,150J2 ,197,500 11; ;B50i7io 4,560,000 3,.073,000 I
Co. ,-t-. inqprlCV= I

T. '. 353 60 9,680 I 4,800 89,340 47,870 329, fi251 202,610 .684,000 460,550 .- - .
T-1tal 2,703 469 74,230 i 36,800 684,%0 367,020 2,527,12S!1,553,36C 5,244,000 3,533,950- ------....I-.-.<:>:-kina cap.i.t.al. !

r- "Lirec~ ,
.Ylter1"l1 86!' 3,800 23,0,\0 114,480) 222,900

- ~)irect- Labor 1,050 1,800 I 28,000 175,000 I 200,000
- ~undr.i.es** 150 1,000 5,000 20,000 25,000

Su'.)·-tot"J. 2,051, 9,600 48,040 309'5~ 447,900 I~,tin"'20% ,·,12 1 ;.920 9,608 61,906 89,580
'lbta.l 2,476 11,520 57,648 371,436f 537,480 1

~,---

00 ....
00..,.
<,

~!¥
Oil!

r
~

Tabls 10 Estimates of invest.Irent reauirerrent for the different levels of mainte>..'illCC facilities
for aqricultural ecroiprrent (USg)

,', Only if power is avai.Labl.e ,
** InC)Udef; cost of utilities, fees, charges, prorrot.Iona], expenses, etc,

..



5.5 Surmary and recnrrmmdations

The present level of tcclmoloaies errployc' in ITDst D2rtS elf 1',fric'1 is much teo tc desirei.
~bte only low level of technologies are in usn but fllm the prosoect; for their future
devo'lorrmnt. is c;lc')r:~{ 0 .:.T,:,2.cul-::':-ural "f:rLli.prrE.:nt_ s=--::.l}~~:;=-.ion in :":..frica i3 dep.lozahlc and
characterized bv low level of avai.Labi.Li.tv , utilization, hiqh downtirre and operating
rosts,

'I'!:'e low level of utilization cour-Led with the rising msts of
ryi'lrts has !T'C'.."e the f2us'ibilitv,f usf.nc hi"1lcr techrY>lo~es

manv ;\:Erican muntries aro in the ""rocess of ",..-·tina f-')r Iower
such 1'5 anilTlal n::JW:'I'tecrJ'n]<)(Ties in lieu of: trilctcrizatien.

equiprrent and their spare
questi""ncblc~-In'fact,

level of technolDc:ieg;

Arrong the key factors which have resultEX1 in such a deplorable state of affairs is the
inability to nerhrr, cruality mairrtcnencs on fX'UlDrrcnt for :'-ad: of U"2 required rraintena...,ce
facilities) skilled llaII;"lO'.1GY and apnrcpriate lC8_l'tcnanc.? systrms .

The building of improved capabi.Lft.Ies for the rrnintenance of aqricultural equip=t rot
only ensure better evai.Labf.Li.tv , hiaher utilization, lOv""r downtirre and orezatLnq costs
but will also serve as basis for future acrricultural eauiplll:?nt J11iIDUfilcturincr Irruiscry 0

It is irrportant and tinEly for African rountries to take posi.t.Lve seeps towards
r1evel'l"'inQ iynnrove-" mairrcenence caparilities. H?"'-Sures to he taken ~N :.fricil..l1 \,overn­
rmrrt s for t.he realizi\tion <f rointenanoe iTIproverrent ::>rograIlJll2S "Ire:; '-,resentel belDw, in
chroooloqical order z

1. DeveIop rmcharuzet.ion Dolicy/ strategy 0 The dcvoloorrent; of a maintenance
r-rocrramro should be based on current level of rrechanizaticn taking acoount
of future deveIoprrerrt; 0 Buildinn 0. maintenance est1'lblishnent i'8 ~i'::",l

inten.sh" ·"lS vil:'lles ti.r~ c-nsenurw. 1\ soUJY'''levelcmTIem: ruan sroul.d
re 1:'aser'l on rrei'ium- and Ionq-Lerm objectives c ~Echanizaticm r.olicy is
an essential e.Iorront; for the 'letennination of future levels of rrechanizat­
ion,

2. Inventorize cxi.st.Ino fe'.rm e-ruinrrent in US('. i'.bsence of reliable dat.a is
a major constraint faced by nLanncrs . Haintenance needs can be de·tcrmined
only if accurate information on type an(1 quantitiEs of equiprrent in use
is krown, The aeneration of such data upon which a rraarrtenarice irrprove­
rrent orccrramre can be initiated is arronc the initial activities to be
oerforrrecL
Techniaues that can ty, used to carrv such an i'.1Vcntory is outlined in
Section]'l of this ~.ublication. -

3. Inventorize existina maintenance facilities, In order to establish the
a(1ooffiCI' arrl annroPTiateness of existina r-aintenance facilities, inventory
at national' level neer: to be urrtort.aken by \DverrutentS. This slDuld
onab'le them to i(1p.ntifv the shortOllll1±nrs of existing establishrrents as
","11 as tPcir ability to rrc-et future nco·'s. ""rocenures for un-'1ertaking
such an inventory arc outlined in section Ij.2.
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Dcvalon maintenance mlicv and svst.em, Settinq clearly defined policies
,""nd .2stal:>lis~inq E~:ff2ctiv~~ rrlcina~8rrcnt. proccduros and mrtrods for rmiri­
tCnEmcc is on exccLl.orrt way to perform maintenance effectively and on
1;u~i1'"'ess r,Asis.. ":" svstom l>v lrlhicr :1Jintcnance n(;er'.s can be orooerlv
identific(l in adva'lce,-r:>r'CX'1lWed, executed '1Ild llDnitored is essential
in undertakinq a rnai.nt.enance irmroverrent »rocrenne , In oarticular,
oomnitnent to enforce planned preventive maintenance practices helps in
iIrprmfing availability of and rcducinq parts usage and eventual reductL n
in !"CintPIk-,nce crwnt:irre. This is htohlv rccnml..'nded. Suggestions on ':h
/lC:ll:)e t'.n<J_ <;0ntcnts "oF "....",intcni"nC8 D'licv and svstems arc rutlines in
Section 5.3.2. ' .

mfine :n,unten:mC0 -ioods , B,'"'.se<'l on 'XlUinm:mt ropul.etIon and ador,Jted llk-U,1­
t.-2Ilanc: po.Li.c.ies 2nrJ nroC0o.ures ,it is :ilrPJrtant to conduct; analvai.s C',f
"'''intenrnc:' ~'B ("c'ffi,'m"!sur-ol,v craps) .' "rocerJures that can h€ use:"
tC1 assess maintenance neee's are outlined in Section .) .1.

6. underta1<e mamtcnancc ilmroVGTent »rooremre , Once preroruiattes to
urdcrtiaki.nq e maintenance innroverrents l~roqrarnrre are'in place', t.ben the
followin0 steps ArC sUCTaestec1 in realizinc;' such" nroqri1J'T'C.

c~ 1 Ration?J.ize FLTl.C f;,trcnc:t.hen oxi.st.Inq estn.-blishnents throu<"fr' one or A.

canbination of the fo l Icwi.nc s
-.- 1J:qr2.'1in...... ~

~. Relocc_tinC1 ; and
- StrengtheninG with rnanpo~r and equirrrerrt. 0

6 ,:: Establish new C'rlCS,

603 l£velop fmxill"rv 3U'l1'X>rt facilities 0

P'3r"lllel tc. the strr'Dcthenin<" ')f I!12.intenc..nce est.:'blisllrrents the devclc,..,­
rront. of spare parts ?rri s11pDlies distribution net-work should be sivcn
d.ue cor.3iC:eration, ThE' i:1stallation of 2 ronpl.'t.C':,:,jzed inventory system
f,r ST)?xes cmd 81.l"'''''li~8 should be explored.

rositive steps tOWRrds devclQT)ing engineering industries caoahle of
locally manufacturinc critical and fast roving snares should be taken.

TrClinin<] institutions hr the "'eveloanent of maintenance personnel shoulr,
h· ('stablisPe<1 and traininq oroarammes orenared.





Samples of Typical Forms Related to Maintenance and
Material ~~naqement Systems
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FORM 1: EQUIFMENT HISTORY CARD Annex I

Page 1 of 2

1. Type
4. Dimension
7. Year of manufacture

10. Manufacturer

2. "ludel
5. Weight
B. Purchase date

11. Supplier

Equipment I.D. No.
J. Serial number
6. Purchase value
9. Date put to use
12. Local agent

currency)

15.1
15.2
15.3
15.4
localcosts (in

Serial No.
14.1
14.2
14.3
14.4 ---

16. Maintenance and operating

13. Supplier's Address
14. Major components ~------15. Equipment & assignment

Type Model Dept/area Date in Date out
..

I
i

I
i

Costs i

TINa Year Total Output ,
hrs Operating costs :Maintenac~ costs Total
per

!lInits
,

. I Fuel Oper- :Iotal LabourlMater-IIotal
costs

l
milage Iask I Lub,

code i I ator· 1 i al s I

I I
i

II

i

I

I
I

, I
I
I

Prepared by
Name & signature

Approved by
Name & signature

Checked by
Name & signature



FORM 1: EQUTP'IENT HISTORY C}\RD (continued)

ECA!IND!ENG!009!88

Annex I
Page 2 of 2

1'7 Major changes record

. '

Remarks
l Milage

r
Jrs

I/No'Datel
~ "

Description
I -~hO\1r-~atcria~~

0

I
hoi

, ' I
I ,- II

I I
•

\

I

I
I

II

i
II

! I I
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FORM 2: ANNUAL MAINTENANCE, FABRICATION! INSTALLATION WORK PLAN Annex I

YEAR _

I
!

I I I I I
I I

123Ttl

FIFI: FI: I

E 'E IE E

n

N
o

c
o
d
e

E
o
n

N
o

i_-,---,co---,----r::----c-c----,:::---c-;----,-----,----,------,----,-----,

I I
, d

e
n
t

I I

II
I

I

I

II

I

I
!

II
I
I

I

I

i

II

!

I: Time for inhouse
E: Ti,e lor external

1: Indicates ~~ekly frequency
2: Indicat~s monthly frequency
3: Indicates quarterl! frequency
I: Indicates yearly Ireqc,ncy

Ttl: Total
Instl: Installation

T: Total time

F: Frequency



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I



FORM 3: QUARTERLY MAINTENANCE, FABRICATION &INSTALLATION MASTER WORK SCHEDULE

Year Quacter

ECA/IND/ENG/009/88

Anne l ]

LL
I: Weekly 2: MonthlY 3: Quarterly 4: y"rlY

I
I

i I II

I !

i,1 I' ! Iill
I , II i! i
I , I I
I I I,
i I I Ii!
I (I Ii i, i I
, I i I I Ii ,. I : . I '
I I I I ! ' i
I I II Iii I i
I I I I J I ' I ' I I !
I II ! I I I WW!'-'I--l!_L--.L_J
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FORM 4: MONTHLY MAINTENACE WORK SCHEDULE BY EQUIPNENT Annex I

Equipment Id. No ---------. Period

Prevo Mntn: Preventive maintenanceServ: Service;

'.'enti.ve

I~'
Iweek 2 Week J Week 4

ntenace I ,
2 31 41516 ~ 314 "16171101+1,166 7 1 7 1 7., ')">1 iU"1 I J !

I I I i rmlll~'
f----

kly
I

I I
thly II I I I I

i I I I Irterly
,

. I I !
rly 1 I , I '

kly I I

l~H+
I

hly

I
I I

I

I

rterly ,

I
I

I ily ,
I I

ly ~I

I I

I

hly iii II I , I
terly I ,,

-l y i I I i I I i

chanl IlJ I I L 1 II 1 I
,

S Wee
'Mont
Qua
Y",ar

r;: Pre
0 Mai

1 I Wee
2 n Mon
3 s Qua
4 p Yea

, 1

2 e
3 r
4 v

1 P ,j Week
2 r n Mont
3 e t Quar

~
4 V ~

o IOv~r
1 .

Insp: Inspection;





FORM 5: WORK REOUEST SLIP

ECA/IND/ENG/009/88

Anu- x I

l. Equipment Id. No
.~--_.-

2. Requested by
~--~~-----

Nanie & s i cn at.rre
3. Approved by

Name & s i qnat.ure

No

Po}~i tiun Dat e

6. Dates & rpferences: Dctes Referecne
4. Type of work r~"'.ques ted

6.1
4.1 Maintenace [ ! 6.2
4.2 Fabrication [ ] 6.3
4.3 Installation [ ] 6.4

6.5
5. Priority [ ] 6.6

7.
IINo Description of work

requested

Received at pic
Recei~~d at eng/ins
Received at pic
Received at \ollc
Work (,0mpleted
Delivered to cIielIt

Task pprforrned

EO

WO

INV

summary

I Labour
Spares
[::; ru:: ut'll i1Jj1e~::;

Ovp.rhead

iTotal
I

Planning & control Client's signature for receipt
Name & signature

Prepared by

Checked by
Name & signature

Appr ovcd by
Name & signature

Name & signature
Pic: Planning control; Eng/ins: Engineering inspection; W/C: Work centre;
w.o: Work Order; INV: Invoic:e; EO: Engineering order





ECA!IND!ENG!009!88

FORM 6: WORK ORDER
Annex I
Page 1 of ~

Pa r tc(b)

TOTAL

3. Date issued
6. Work requested by _
9. Type of work requested

9.1 Maintenance [1
9.2 Installation [I
9.3 Fabrication [1

IS. Cost sllmmary (in local cur ron. '·i)

Title 1~~1Actua;~
(a) Labour

I

I

I
I (c) Consumahles I

I (d) Overne ad s I

I

I

f.------~I--+-----

Work done I

2. Signed by
S. Date received
8. Date requested
11. Priority
13. Date completed

Requested
f-----,-------------1L-------------1

I
I/No

I, From (dept/section)
4. To (dept/section)
7. Work request No

10. Equipment I.D
12: Date started
14. Details of work

.'

Supervised by ------------- Received by
Name & signature Name & signature

Inspected by
Name & signature

Foreman
Name & signature



ECA/IND/ENG/009/88

FORM 6: WORK ORDER (continued) Annex I
Page 2 of 2

23. Actual cost breakdown for labour & rnaterials (local currency)

I
i

I
/
No. Name

I
I Actual labour (Time)

~e Istart Stop Hours Rate

I

rna terials I
I I

Line

I

Value
Iitem

II
I
!
I -

I
Ii

I
I '--+-1----+--1 r-jf-----

I

I
I

I

I
II

I

, I
I ,

I II
:

I i,
I I

I

-11 I
I

I
II ' ,

Prepared by
Name "' signature

Checked by
Name &signature



F0KM ',: DAlLY WORK CO~TROL SHEET

section

ECA/IND/ENG/009/88

Annex I
Page 1 of 2

Date

r-;: work Date s t.a r t od Date completed Labour t'~lme
/ order
No~ No Planned Actual Planned Actual Planned Actual

i

,Total I
I

Prepared by
Name & signature

.>,



FORM 7: DEl'i\ ICc~: DnLY V'CRK c:UNTEC'LS SHEET

ECA/IND/ENG/009/88

Annex I
Page 2 of 2

I Nature of work InBpection c ' Preventive BD IN FB T I>..JerVJce
I order ,
No \J.! '1 Q y T ~I M Q T W M Q y T

1 Backlog I
2 Newly rEOceived

I I3 Scheduled for
completion

4 Actual compll'terl
5 Carried over
6 Planned labour
7 Actual costs

- Labour
- ~laterial

- Over head
- Total cost

I

I

I I
I I I I I

I I I
W: Weekly
M: Monthly
Q: Quarterly

Y: Yearly
T: Total

BD: Break down
IN: Installation

FB: Fabrication
T: Total
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FOR!1 8: WEEKLY U\lJOUR UTILIZATION REPORT filmc" T

Location Week

P~~r cc -rt
i ava i la.i.;ic

PE,r cen t
Planned

Pl]'~1n'?rl

4

7

6

1

~'O.I

!
I
i

: ! ,: I I: :
L- L_,_ ,-~'_l...-C.__~'__~_ ~--'-__-'---L-~_--'-.-L--'. _

L: Lead t.ecl1uician
S: Senior technlcian
T: Tec":JnlcLL-~

If: Ju~io~ technician
H' Helper
Tut: TCJ~al





FORM 9: PURCHASE REQUISITIONS

ECA/IND/ENG/009/88

Annex I

----~----

Date
Section
Position

Serial No
1. Requested by (Name)
2. Approved by (Name)
3. Category

3.1 Stock ite",
Parts [
Supplies [
Consurnables []
Tools & catalogues

3.2

[ ]

Non-stock item
Fixed assets []
Expendables []

4. Priority
4.1 Urgent
4.2 Routine

[ ]
[ ]

Estimated price ,
(in local

I/No Manufac- Description currency)
turerls Qty Unit of
part No~ measure Unit Total

Parts required for
Previous supplier

Purchasing action
Received on __

Mode of purchase

Purchase order No.

Verified by
Name & signature

Officer assigned



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
1 I

I
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P.O.
Date

To

Terms: Shipment: Air/surface
Payment

Ref : Your o t rer

pOD/e&F/erf

Nanufac-
T!No turer ,

[: D,,-~sc~ri[.Jti',n 15ni t of QU<--jnti-t:-.y Unit Total
part No me.:l,Sur-e pl lee price

I,

I

,Total
Cbarges ----.1(' 'I'o t.-.'

PleaRe supply the goods shown abore at the prices stated. subject to
the conditions herein set out and to the instructions and conditions
mentioned on the reverse side of this order (to be lormulated by l.be
purchaser). N.B. Kindly return by air mail the attached "",,cond copy
of this order duly signed by you ae confirmation of same, The
instruction on reverse side forms part of this order.

Authorized signatures





ECA/IND/ENG/009/88

FORM 11: GOODS RECEIVING REPORT Annex I

1. P. O. No.
4. Supplier
7. Coefficient cost

Serial No.
________ 2. Invoice No. 3. Date

5. Shipment A¥B/B/L 6. Received on
8. Coefficient sales 9. Entered by

I
!

i

I

I I I

Date
Date
Date

----'---~i-:__-.l-__-.l-_J__~
report

Received by
Checked by
Entered by
Descrepancy

AWB/B/L: Airwaybill/bill of lading. Coefficient: factor which when multiplied by
ex-factory prices gives landed cost and sales price.
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FORM 12: MATERIAL REQUISITION Annex r

Date

Serial No
Date _

pept!Section

section
Name

Name
2. Approved by _

1. Reques ted by

3. Requested for:

3.1 Own use LJ 3.2 Client 3.3 Direct sales D 3.4 Transfer

I 1
I • iILocati on :
I I
I --+-

i i, I
~ onantitv!nU"'be~Local currency

I
ReqUes t Bd l In i For Unit price 'I' Total

!stock 'I issue,

I i I I I
I I I I

I I
I ', !

I I
I

Description'ManUfact-ICOdel
r!No urer No. I

Part No.

I

,--.------,---,--
I

I I

Stores

Approved by
Entered by
Issued by
Issue voucher/invoice No.

Date
Date
Date



I



ECA/IND/ENG/009/88

"ORM 13, n,V;:NIOR\ CONTROL CARD Annex f

,. Minimum stock level 2. Unit of measure

:

L R R
a p c
t f v
e (!

N
0

Code No
Description

I B I In lcca 1 D R R I In local
~~ a ! r'11r"~-IH"1' a , c " cu r r encyI ,-, -- e ~ !, i----,----------{ t ts i V S

1.1 a I ~'-E' ... rr : "0ra I L II A ,'e'1 i ~~:des: _" .I. '.J •• " -c_ ~ J •

ie n I cost ! c_ales ~~ e C;J,'J( ,prlce
c': (' ~)~'>ice ,1 I'. '. I

(0

Manufacturer part No.
Interchangeable No
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Annex II

Page 1 of 3
Agrlcultural Equlpment Maintenance

Impr<)vement Programme

Questj.onnaire for Data Collect.ion

1. IDENTIFICATION

1.2 Date start of operations

Address: City/Town/Village
Coun try ._~.__.~ . ~. _
P. O. Box
Telephone
Telex

1.1 Name

1.3 Ownership:
Private:
Multi-national:

Local
African

]
]

Foreign
Non-African

Mixed
Mixed

]
]

Public [ ] State farm
Maintenance institution

1.4 Adminstrative service to: Own fleet [ ] Others [ ] Both [

1.5 Contact person:

2. INFRASTRUCTURE

Name T'e Lepho ne _

S(~fi1i -permanen t

2.1
2.2

Land total area (sq m)
Buildings:
Total covered area (sq m)
Enclosed (sq m)
Permanent [ ]

Built-up area (sq m)

O~en shed (sq m)
Type of construction;

r] Temporary [ ]

2.3 Equipment installed (use Table A-I)

3. ORGANIZATION

3.1 Organizational status:
Private company [] Public entepri.se [ ] Mixed [ ]

3.2 Organization chart (Attach)
3.3 Manpower (number):

Management
Supervisors
Senior techniciQns
Technicians
Junior techicians

Helpers
Clerical staff
Cleanprs
Guards
Drivers
Messengers ~ ~~



pumps
purnpo
pumps:

No
No
No

ECA/IND/ENG/009/88
IInn.1( II

Page 2 of 3

litres)
l-:tre::::)

--------

Water:

Power:

(capacity in cu m/day)
(C'onsumption in C~i m/day) _
(capacityin K v:) ---c-c:---;------~--­
(Consuption in KWH/day)

Compressed 2lr: (cdpacit\/ in..l "-o;~/St:~(' _~ _

Fuel: type tank capacity (in
type '_. tan k ca.paci ty (i:r'
type tank capacity (in ilcres)

4. UTILITIES

5. SUPPORT SERVICES

Stock spare par'ts: total Nu. of line ltems
Supplies: total No. of line i.terns
Usage: parts No~ of line items/year

Supplies No.oflint:> item~;/year

value
value
v<3.1ue/year

value/year

6. FINANCE (USS)

Fixed capital investment
Working capital invel:.: t.rne n t _~ _
- Wages & salaries
- Consumables (parts; RtJppllOS, raw mat~rials)

- Sundries (utilities, fees, chrges r etc.)

Revenue (current year 19
- Maintenance serices
- Sales of parts
- Others

Profjt - GrORR (heforp. lax)

7 & SERVICE CATEGORY .AND VC;LT.!~1E

(in number of units serviced)

Type of aov i.cc Year 1 Year 3

- Preventive mAi,ntenanC8
- Break-down maintenance
- Repajr
- F'abrication
- Regeneratioll lrG~ork0d\

- Overhauls

8. EQUIPMENT TYPE AND NUMBER WI-NDLED

Type Year 1 Year 2 Year 3

- Hand tools
- Animal drawn implements
- Self propelled machines
- Implements for powered

equipment

- Components
Engines
Electrical parts
Transmi.ssions
Hydrauljcs



9. TARGET USERS

- Peasants
- Commercial farmers
- State farms
- Own fleet

(Per cent)

ECA!IND!ENG!009!88
Annex II

Page 3 of 3

- ,

Total 100.00

TABLE A-I: DETAILS OF MACHINES & EQUIPMENT INSTALLED IN THE INSTITUTION

Speci f Lcn t ionl I i I

I
Present INo Machine/equipment Make ~QUantHY I. Yeilr of. I Location

(shop) ccnd i t i on ,
I
InstallatIon

I
I

II

I
i

I
I

I
II

I
I,

I I
I

I I

I
I I
I ,

I
I
I

I
I I
I I
I I

I
I

I
I

I

I, !
I

I
I

I

I,

I



I
I
I

I

I

I
I

I
I

I

I

I

I

I
I

I

I
I

I

I
I

I
I
I

I

I
I

I

I
I

I

I

I

I

I
I

I

I
I

I

I
I

I

I
I

I

I

I

I

I

I
I

I
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.ANNEX III

Profile of
~r Equipment Lt.mited

Lusaka; Zambia

10 IDeation, JD~r EquiDl!Ent Limited (PEL) is an agricultural cquiprrent dealcr,
primarily dealing with Mil.ssey Farguson equfprmnt , Its headquarters is in
Lusaka (Cairo Road) 0 It has a branch office and servace station in Kitwae, N::>rth
Zambia, and service out lot. c:t Mazabuka and dealer service at I'fukushi and Kussemi.a,

20 CMnershin and managcrrcnt, gA private limited o:mnany owned by Zambians. It is
reanaced by a (l:meral M3nager, assisted by three senior managers, a chief account;­
ant, a sales manager and a technical manager 0

,
30 FClcilities

Land : Its headqu3rt:er facilities have a total land area 2f 2,582 m
2

of which over
50 per cent is covered, Of the oovered area, about, 200 m is allocated for """rks~po

WJrksh::lP EXlUiPllEnt g W::lrksmn equiprrent consist of hand tools, rrcasuring instrumants
and material handl.Inq equiprrent., ~,achine slop equiprrent; are ron-functionaL other
equipnent consist of hydraulic hose fitting machihe,universal electrical machine
tester, and paint !xJoth with spray nainting accessories 0 cetails of EqUi.prrent is
rot available.

40 Support facilities

The w:>rkslop has a parts store with over 19,000 items in stock. Parts are for roth
sales to custorrers.and own use. Availability is estimated at 70 per cent , The firm,
due to Lnadcquatc foreign oxchanoc al.Iocatton , is al.so engaged in recycling used
spare parts and sub-contracts local industries for tre manufacture of sorre parts 0

other SU[JT1Ort facilities incluCie a fuel dcrot..

50 Manp:?1IICr: The eormeny has a total ref 60 maintenance oorsonnel at hC'1oquarters.

60 Maintenanre service prognmme

Custorrers The custorrers oonsist of

- large agro-industrial projects (about 10 per cent)
- large scale comrerci.al farrrers (alx:mt 60 per cent)
- neasants/eJrergent :':arrrers (about 50 per cent)

It is estimated tha~ the firm caters for 50 per cent of the maintene:mce demand of the
ab:we customers an0./Eh; balance 50 per cont, nriv"'tc- W'rksh)os hnool.e 20 ner cent wlnle
user W)rksmps cater for 30 per cent.

Type of maintenance service rendered : The services extended include ,

- Break-do,-,m maintenance , Users do rot cone fur preventive maintenance and
mechanism for this does mt exist.

- ROC.1!: I: rebuilding and/or ur-grading tractors to predetermined
specifications.

- Rehr:tbilit2tinn prnaramre. Rehabiliti'ltinn nroara= is a nnnitored repair
proqramrre to replace essential parts and brina back tractors to WJrking
oondition.

1/ ROC Terminoloay used by Massev Furrgison for a tractor up-gradina
J;:>roaramme.
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Component overha\!l. services ; Includina engine and electrical
comronents overhaul.

- Fittina of hvIzr-ul.Lc hc sc s ,

The company nresently is test ina a ~rototYre of an adopted
VF tractor for noa s Lb l.e local assemblv , ..

Training services

In-service trcinina of user-s' t.cchn t c Lans for a period of
upto three months, (spe~ially fqr those whose tractors
have underaone an Rdc mltntenancll with training provided
free and ",ccommodation born by users. '

Maihtenance c~pabilities and achievements

Plan and actual number of light rerairs performed are not
known.
Hannod capacity for RX or rehabilitation programres is 50 tractors
per year. Present achicV8llEnt is 30 tractors per year.

Ibde of delivery of service and charGes

In workshon, services at the central workshop and branch work­
~ps are charaed on the basis of hourlv labour rates of 35 K
(10K = 1.0 US~) and sparenarts at retail prices. Discounts
for users with larne fleets are possible.

Ilobile service Two mobile teams
ance services on request 0 Char~cs

plus travel cost based on mileaae.
retail priCES.

80 Maior constraints and shortcomings

deliver break-down maintpn­
",re at 85 K per labour
Parts are charged at

Thc workshop is located in an urban ",rea, far from most
farmers, and facilities are not utilized for light maintenance.
Mobile service is tno costly to C1ttract users.
Very low level of investment on workshop equi.pment; most
activities are manual and depend heavily on external specialize
.nrkshops .
The primary objective of the firm is s2-les of equipment.
There is, therefore, less emphasis on maintenance. Because
of their hiah returns, concentration is on ROC and rehabili­
tation.
Current shorta0e of spares is increasinc:;J.y affecting avail­
ability of spares.
Because of lack of skilled manpower, the firm had until
recently, to rely on expatriate experts for the ROC and
rehabilitation r-rogrammes.
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Profile of

Sirofta Farm Workshop

Bale, Ethi:"lpia

1. Location

Sirofta farm workshop is a maintenance unit of Sirofta State Farm. It
is located in Pale Reoion, Genale Awraja (district), Dodola Wereda
(locality) on farm site some 80 km cast of Shashamene.

2. ownership and manaaement

The workshop is owned by Bale Aqricultural Development Enterprise, a
sUbsidiary of the Southern l\aricultural Development Corporation. The
workshop is manaaed by a maintenance sect~on head who is responsible
directly to the farm manager. Technical guidance is provided by the
technical departments of the Enterprise and the Corporation.

3. "Pacilities

iln '1,' shaned partly open
of 936 m2 . The workshop whose
shons and work areas ,

Site: The workshop has a total land area of
about, t;·,500 m2 is' built-up area.

Buildinq ~ The workshop buildinq is
shade bui.Ldi.nrr , It hRS a total area
layout is attached has the followina

2about 6,OOOm of which

- work bays with nit 4
- work bay without ~it 1
- work bRYs for im~lements repair 2
- weldinG shop 1
- .electr teal ;reC'air s hoo 1
- oil an0 ~reRse store 1
- p_rta store 1
- offices

Equipment and tools the main workshop equipment and tools consist
of ,

- Electrical hand qrinder 2
- Tap and die set 1
- ;\ir compressor 1
- oxygen bottle and tube 1
- Trailed mobi.Le workshop 1
- Battery ch.rrcrer 2
- Table and vice 2
- Hydraulic press 1
- Injector tester 1
- Petrol electric aenerator 1
- Soder ina iron 1

Utilities: Water - own bora hole
Power - diesel qenerator (75 kw)

Bench grinder I
Rim wrench 2
Torque wrench 1
Anvil 2
Chain hoist 1
Hydro meter J.
Metal shear 1
Tool set 24
Oil filler pumo I
sets of tnois for
Ir&lct.:mics ,welders' ,
Dim fitters and
~l~c::rici"ns .

Set of wrenches of
different kinds set



ECA!IND!ENG!009!88
Annex IV
Paoe 2

Utilities
W?ter - own bore hole
Power - diesel 0enerator (75 Kw)

4. Support facilities

The workshop has a spare parts store with over 3,300 line items of which
nearlv 15 ncr cent are combine harvester parts and over 35 per cent
tractor parts, the rest being parts for implements and vehicles.

Space parts are procured from the central store of the parastatal
responsible for the import and distritution of agricultural equipment,
Char0inq is done at purchase price.

5 0 l1anpower

The workshop has 38 technical personnel c'l.tec;orized as follows

Maintenance head 1
!lechani, 6
Junior mechanic 19
Electrician 3
Junior electrician 2
Welder 2
.Tuni.or welder 2
Tyro men 3

Total 38
===

6. Investment

Fixed capital, Net known.

Working capital :233,790 Birr

7. ~'aintcnance service programme .
The customer of the maintenance services
machinery population is made UP of :

is owh'mt.chanization unit whose,.
- Tractors 93 of which 41 operational
- Combine harvesters 24 of which 19 operational
- Trailers 36 of which 36 ooerational
- Implements 116 of which. 97 opErational

Type of maintenance services rendered

- Break-down maintenance (primary activity)
- Preventive maintenance (not fUlly enforced)
- Liqht repairs (mechani.cal and electrical)
.. Servicing
- Welding and forqin0

Training services

Tr0inina of technicians and operaters is done by a central organization.
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Maintenance canabilities and achievements

- Planned ccmacity is hC'ser1 on all preventive maintenance and minor
repairs for an average of two tractors and associated equipment per
davo

Performance is not known as no record of maintenance activities are
systematically compiled, ~wever the low serviceability of machinery
as per above indicate poor performance.

110de of delivery of service and charges

~"aintenance work is done on the has I s of r eoue s t s from the mechanizat
unit, Cost of labour is not ,'1 ,,,,r'Jed . However, spares used are costec
at purchase price.

9 l"ajo.r constraints and shortcomings

Absence of policy guidelines and procedures to enforce preventive
maintenance practices on planned basis,

shore aco of sp"res, partly due to ch.").n"'inC" makes of equipment,

----~, -

Absence of incentive system for technicians and cperators; and

Svstem of costinq maintenance does not permit evaluation of effective
ness.
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ANNEX V

MAINTENANCE OF AGRICULTURAL EQUIPMENT
CASE STUDY

ZAMBIA

1. BACKGROUND

1.1 - -Agr>icu1t-ure -in -Zambia

Zambia's economY has been and still is dominated by the mining sector.
However, present trends indicate an intent and positive conmitment towards diversif­
ication. Accordingly, the importance of agriculture has been increasing consistently
though not at the anticipated rate. This is clearly l1l311ifested by the percentage
contribution of the agricultural sector towards the gross domestic product (GDP).

-Gross -domestic -product -at -constant -197-7- -Prices (US$ millions)

.............. - - - .. - - - - . - - - -

1984 -1985 -1986

Total GDP 2013 2014 2052
Agriculture 332 344 364
%Agriculture 16.5 17.0 17.7

...... - '.......... . . . . . . . . . . - . - . - - . . ............

- -Sour-ce ; Interim National Deve.loprrent Plan.

Of the estimated 7.1 million inhabitants (1987 - FAO), close to 70 per cent of the
economically active population makes its livelyhood in agriculture. Of the
total -area of 75.2 million hectars, about 32 million hectars are considered arable.
Only about 1.5 million hectars of the latter are estimated to be cultivated (1.16
million hectars in 1986).

The climate is SUb-tropical due to the high altitude which varies from 325 meters
in the south to 2,000 meters in the north. JVbst of the agricultural land lies at
an altitude of approximately 1,200 meters. Rainfall patterns vary from a minimum
of 700 mrn in the south to -1,500 mrn in the north. Underground water is readily
exploitable for agricultill'e.

The major- crops grown consist of maize, cotton, groundnuts, cassava, sorghum,
wheat, soya oeane, rice, sunflower and tobacco. ()f these, maize forms the main
crop accounting for 67 per cent of tte cultivated land.

Farming in Zambia is carried out by four major groups of farmers, namaly :
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--Cbllm?I'cial-farmers: These consist of farmers cultivating over twenty hactars, using
intens~ve farm equipJrent.

- -Errergent -farmers ~ These consist of indigenous farmers who are engaged in conmercial
farming, cultivating five to twenty hectars and using improved farm implements, such as
anL~l traction and hired tractor service.

- -Peasanb -farmers; 'fuese form the min group of farmers nostIy engaged in subsistance
farmiti.>;,cultivating one to five hectars using primarily hand tools and, to a limited
ext errt, 2I1inal t.ract i or. '

institutional farmers , These consist of farmers e n j o y Lncr Lnstatuc Lcr.a I
support and,engaged in commercial and subsistance farming:They are members
<:,f cooperat~ves settlement schemes and the like employing mixed technological
Lnput.s , '

The relative Inpor-tar; 0" these four groups can be observed from the table below.

-
Iper Estinated Per

Farming group Nunlber 'cent Crop area (ha) cent
- '-

Conrnercial farmers 2,708 0.6 220,310 18.9
Errergent farrners 38,429 8.7 202,637 17.3
Peasant farmers 395,021 89.7 714,147 61.1
Institutional farmers 3,332 LO JO,950 2;1 1

- - - - .... - .... - ..... - . . . . .. . - ...... - .. .___c-_ _'-_

~=========~~~~J==============_=~~Q=~~Q=L=!QQ=2==!=!~§=Q~~=======d:==!QQ=2==="

- -Source: Planning Division, MA'.][) 198'5/86 Crop Forecasting Survey., Zambia.

According to the Table,conrnercial farmers, t.hough representing only 0.6 per cent C'f total
farmers, utilize nearly 19 per cent of the cultivated land and contribute nearly 40 per cent
to a~iculturi'l..,utnut.

1.2 - -Agr>icultural -Jrechaniziation -in ,Zambia

In Zambia, all three levels of agricultural rnechani.zat ion exist, the rrost predominent
level in terms of hectrage coverage (68 per cent of cultivated land) being hand tool
technology. Powered equiprrent are predominant with emergent farners. Conrnercial
farmers use medium to big horse-power tractors for tillage and combines for harvesting.
The iJvlements in use for tillage consist of chisel pl.ough, off-set disc harrows and
tine cultivators. Recent trends indicate ,a tendency to employ minimum tillage practice,
such as direct drills. ' ,
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During the first ant second devo'l oprrorrt plan periods, there has been an errphas i.s
';0 intensify use of powered equipmor.: t.hrough rrachine hire soherres by the govern'rl2nt ':lue
to hinh e-st -:-}~ forGic.n ex.~h""no€' ;-F'} vcrv (li"! ~Je~L..·f=r)rtran("2 of such scrorres , there is
prosent.Lv .. J:., .~ldf';.l . ':; :-ri!" ..... •_. -,__ ~ 'J_ _ ;.\1 '...1. .- :.L~:~L.Lu:.... -"':'11 .Li-.l-~"':"" of i.:r(~ctG.:iz(__.l.on ..

AniJral tracf;icn [-, '\ 1.en" 'raditi,n only in certain areas as its use is influrmc"d
by the pr.~senr.e (".1;.;;.-:..... ri ... '_:J ....t .flC,·,." ',::-n:t6 l>,;- -;:;,c; co unt r y v r t Ls i us.ad or u.

;jO per cent o,' the cultivated land. .i'resently, there as 0. cIcar and defL"1ite policy
\;0 popularize an:iJral t ract i.on in all parts of the count.rv , Several technical.
assistance prcgrarmec are underway wh.ich aim to promote the use of aniJral traction,
The Irrp'Iem-rrts JCDstly used consist of 0. single farrow mould-board pIough , spike tooth

rnrrow cultivators and ridi;ers. A'1irrrc,l traction is in use by errerf';8nt farrrers and
peasants in areas where it is traditionaL

2. ·,AGR1GUU"URJ\J,EQUTI'MENT ,IN ,ZPMBIA---_._.

Policies 'md ,,~rategies f'or-ru.latod reIating to the level of technologies In
8.lWicultural l'1ec:1anizati;n have s1'0wn some changes. Imnediately after independence,
probably due to earlier success of white conrrercial farms, a strong base of foreign
exchange GIld ':he concern to mairrta.in the operation of' farms abondoned by white s",ttlcTS.
policies .~~d st~2tegies emphasizeulhe use of' powered machinery. Accordingly, specific
decisions, such as the establish~nt of parastatals for the irrport and distribution
of agricultural equipment and fer thc de:Civery or hi.red tractor services were irrplemente6
A total of 450 tractors were purchased at the start of the proj eet by the governrJent,
This was supple;rented by 389 traeto~s dur-ing the third nat iona.I development plan

(1979-'83) vhich envisaged 8,100 E.dditional tractors to be irrported during the pl311
period compared with the 3,800 tractuc popu.Iat ion at the begirming of the plan periocl) ,
Further, the plan envisaged to cul.t rvate 50 per cent of non-corrrrercial farms with
powered 'BCll:l.n2r): by the end .)f t;'-l,_~ >J..~"::; ;€..:."'iodQ

With scarca.tv of forc-ign cxcharr-c, 1'll;j1 cost of ::';rpcC'tC'd nachinery , inability to secur;
spare parts anrJ operational pr'ob'Ierns , the performance of ';he scheme for popularizing c]';"
use . of. tractors was not as expected, As a result, recent t rerris indicate change in
policy. Tho present pcEdcs ar.d 2-:r2.:;er;:'e3 adopted ty th8 gC.','(:rnr.J2nt are apparent in
the Objectives [_~d s':rategies expresser] in the Interim National Dovc.loorrerrt Plan
(July 1987-Dece~er 1983)~ -

The rrain developrrent objectives of the agriCUltural sector during the Interim Natri.or.a.r
Development Pl.an nr'e the following:

"

,1

i) To achieve a satisfactory level of self-sufficiency in the production
of staple food crops;

Hi 'co expand the product ion of agricultural exports;

iii) to increase the import eubeti.tut.i.on of agricultural product-s and inP'Jt~.·
am"

i v) co .irrprove rural. "':;,Jloymen-: and inco:res 2JTOng the peasant and errergerrt
farmers,
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i)

ii)

iii)

iv)

vi)

vn)

int"Dsifyinp; the use of abundant; resources, especially land and labour,
~'.rith 8. concorritC'~lt r}::;-r:Y1=lhasis en j J""lorted I0Echine.ry 311d ot.her' cap.it.a­
inte:1Si ve inputs ;
regio::1r:l.lisil'1f! agr-i.ci.It.urv"! r roduct ion based on oconorrric , ecolov.~a11.
end tecrnological conlf'8J:'ci:';ive adVCLYJt,we3 (pror-ot inr; sorghum cult ivntdon in
drournt.-prone areas),
nrorrction end expaneion of nnrket:-ori':Dted production, particularly
tf;raufh th" SUDpOrt of en'ar['"ent farmerr,:
siQTIif'ic3Iltly reducing coste of production, especially for exportable
corrrorrit ics , thus .increas.ir.g th?ir international cOJT{1etitiveness'
streaZDlbb~ the provi.s icr. of credit resouccee to producers border
to facilitate thoir DUl"chase of falTIing inputs:
c1evolopinrs and dissprninating appropriate t.ecbno'logi.cal packages for
cran ::"t'oc1,iction as well as substantially reducing the incidence of
li'pstocl( and -lant diseases; particularly in the srm'Ll, scale and
ppas~'~it eub-scctcr-: 2110,
0DcouraFing the productio:1 of sxport and cash crops by cODYBrcial
far!'rers ;;

2,2 ·::"','pe8 ·'md',1011.lJ71e ·of ·agdcultl=l ·equipment ·in ·Zambia

As stated earlier ,the type of 'l"X'icultural equipment in use ill Zambia depend on
the f~rw_in~ grouns Jnd consist of c

a) 'T'-::"'0..ct'-:·rs rl:ra:.:t(".':L·S D.::",.5. l-v the commo r c t al farmers comprise medium
horsepower (70-90 H~) which constitute the main class and big
trFictors o f 130 ·180 FI' M&in:.v usc A -~v la,raG scale commercial f arns ~

Trnctors in use by the cmo r cerrt farmers, either acquired or hire:"
consist of '!1cdiuIT siz,,'" ho r s eoowc r PO-90 HPj anc1- small tractors
(3')-50 ,,:0).

At nr-o so n ':, -i,t :i_~_; c::tirr~tcr~ 'l::1a-':". t hcr: arc; a£ mr.nv as 16 makes of tracto rr
and (Tuite, a .1 "rrre number o f m0'18 15 . l\lthOUGh statistics on tractor
population ?re inconsistent. it is estimated that, at present, close to
1,500 tractors are in the country of which about .:. ,(JOO are opcrat i.cnal .

h) HnrvQstinc: ~achincs nost comncr c t o I farmers usc cornb i nc harvcstors o'

T!"e "".c·st common arc John ,",cere and lIassey Ferouson. Other
rnod~::::.; dr: r.xi s t, hut no stati.stics are avai LabLc, 1"/\0 estimates of
harv~sters and threshers im00rts averaqed 275 units per year (125 in
198f' 3ccordina t.o esc}, In Zambia, t.hre s hors and s hc Lt.nr s are ,
a l.t.houch n0t cxt e ns i.vc Lv I used by msall holder cme r ocnt; farmers ~

B':'1rv'~stin<:" is :>racticallv (~.onc manually by other farr',ers,

c) F,"p~rrr~r jt'l~)lell1(;nts F'a rrn implements in usc consist of two cetc cor Le s .
th0sn "~:,,, .~Iong wi.t.h "o\<7erccl u'1uipment and those used wit!" an i.mr.L
t r act Lo n, St ".tistics on im0Jement' s population do not seqrec;atc t.ho se
usc(i with ')o\.lore rl

machi no from thOSE: - for anLma L traction .. Total
imulcMcnt nODulation fi0Ures vary si0nificantly from stu~v to stUdy
(c'S ,OO() to 150 ,()(JQ) <

The t.VT"I::'s or iDnlemcn~.s in usc consist of

- Sub-soilers'
.. C1Ii5.-:1 r.Louor s
- OFF-S8t disc harrows
- ~~?~t0rs an~ seed drill~

(including direct ~rills)

'Tin" cultivators a)"l ~'inGcrs

)
)
) used witr tractors
)

l
)



- Mould-board ploughs
- Rd.dcte r s
- Spike tooth harrows
- Duck-foot cultivators
- F"\'" p l e nt.c r s
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)
)
) used with animal power
)
)

The present trend to usc minimum tillaao pr~cticcs is minimizing the use
of disc and mould board ploughs with powered equipment.

d) Irriqation equipment, Underground water is extensively used by
commercial farmers in certain narts of the country. Surface water irrigat­
ion is limited to larcro-scale farms, such as sucar r-Lant at.Loris. Equip-
ment used consist of submersible pumps, sprinklers, water distribut~on

pines and contrifuqal pumps. National statistics on tynes, makes and
population is unavailable. Accordinq to dealers, the tyDes and makes are
reported to be manv ,

e) Post-harvest equipment, Post-harvest equinment include maize mills
and those used for transport, such as ox-carts. Both equipment are avail­
able in good numbers in the rural areas.

2.3 Demand and supply situation and distribution of equipment
Demand
C~rrcnt consumnti~n nf aaricultural equinment has heen estimated _
by different stuGies~ Domand is growing partly dU8 to the accumulation of
unfulfilled demand resulting from lack of foreiqn exchange for imported
~Quipment. Demand for tractors (comprising three classes) is estim~ted

at an averaae of 1,000 units per year 1/ dur i no the period 1991-1992 0

Tractors for hire arc in Clemand by both commercial f",rmcrs and cme r oe nt,
farmers as cost of owning is rising.

Dpmand for farm implements, particularly ox-drawn plouqhs, is expected to
qrow as a result of the emphasis on promotina animal traction. Annual
consumption of o Loucrbs is estimated at 13,~,OO'15 ,000 units during 1988­
1989 2/. Estimates for other implements is set at 4,500-5,000 units
consistina of cultivators and ridgers. Demand for ox-carts is estimated at
2, 000 units/annum. Ficrures for irrigation oo u Loment; were not available 0

The suoply of aqricultural equipment depends on the level of technology in
question. Powered machines, such as tractors, harvestors, threshers and
associated imnlements are met throuah import alone. Farm implements for
animal power, maize mills and ox-carts, however, are partly or fUlly met
throuah local manufacture. Local manufacturin~ capability exist for ox­
carts, oxen plough and maize mills. It is, however, handicapped by the
shortage of adequate and good quality raw materials. These have affected
both the quality and quantity of locally manufactured implements. Several
industrial units adequately eguipped and manned for the local manufacture
of the above exist in Zambia. The two most significant are Northland
Engineering, a private company, and Lusaka

l/ECA, Nodel-Pre-Feasibility Report,Agricultural Machinery, Equipment
and Tractors bv HMT (Internationall' limited" 1988.

1/ Ministry of Agriculture and Land Development, Zambia.
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Engineering Co" Ltd, (lEH::D); a Pc'lr"lst".L"L hbrthJi'u.o ,·;)Cci"h,;j.c~' in "l"ir:lal Grawn
inpleIlEnts and produces ronplete sinqle farrow nould board ploughs, cultivatcrs ,ridge>rs,
mai.ze mills and ox-cares. I,EKD parr.Iv menufactxrres and assembles nould board rrlouohs
and ox-carts, Other's , such 2S TtL."TIins ilLd Yetills, »roduce rraize mills and ox-carts:
Eventh:Jugh Iocal, production capability exists to fully rreet dermnd , irrport of these
items continue

Distribution

Distribution is cbne rmfril.y through Zi'Jlli'Jim Coooerctive 'Jnion3.. private dealers and
oarast.at.al.s , These distribution channels are better explained by the following diagram

Channel of distributIon

i

I ImportsLocal
Manufacture

'I
Deal",!.,; [ I Z\..~l' I i ~iiL'dt; t a Le I

I

Icoop~rat i V€

I UnlGnS

I F,~::crfiers I

Dealers, In Zambia there are over ten dealers engaged in the irrport and distribution of
agricultural Irrport.s , Very few of them oIe SPeCialized firms.
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'The rrain dealers are

Power Equipment_
Duly J'lbtors

E.W. Tarry

'ITans-Continental

Lay Land DAF

- JV'essey Ferguson
- Public owned, privately organized, engaged in both

vehicles and agr-icultural machine for Ford and
YnniIrFIr

- Public owned, privately organized,. 'engaged in both
vehicle and agricultural equipment Inpor-t and
distribution for Kabuta tractors

- Specialized in agricultural equipment for CASE
International

- PrillBrily dealing with tr~cks but also hand~ing

Marshall-. tractors __ _ _ • -d,
--~ A mechanlcal workshop,also dealing in Renault

tractors.

ethers include AMIRAN Ltd., JV'Jazernbe 'ITactors Ltd., Industrial Distributors, TATA Zambia
Ltd.

-Parastatals : 'There is one big organization (AFE Ltd. representing John Deere)
speclfJ.cally established for the .irrpor-t and distribution of agricultural equipment.
Other parastatals with broad line of products also deal with the supply of limited
agricultural equipment.

- -Zambian -Cooperative -Uni-ons Zambian Cooperative Unions, corrposed of Zambian COoperative
Federabon Ltd. (zeF), Provencial Cooperative Unions (PCU) and Pri!IBry lV'arketing Unions
form a net-work of distribution of primarily farm tools and irrplements. 'l'hese unions
have taken over the functions of narket.ing services. ZCF .perates as the central
purchasing and .irrpor-t agent vlhile the Provencial Unions operate regional distribution
centers selling to the pr-imary unions who buy on behalf of farmers.

3. AGRICULTURAL EQUIPJlQ'T lV'JUNTENANCE

3.1 - -~'laintenance -organizations

Maintenance of agricultural equipment in Zambia is carried out through different
Jrqi"lnizPltions. They ronsist of doalcrs , oorrnercial famers with own w:>rksrops,
tractor hire service organizations, specialized private service workshops and village
b'Lack-smit.hs ,

Villaqe bl"J_ck-sl1'iths nrovide rooarr services for f= irrDlerrents in the rural'U:e2.s.
'Their nwIDer is limited but several technical assistance packages are deployed to
prorrote nore black-smith workshops. Arrong these is the FAO executed project which is
presently in its second phase. 'The aim of the project is to assist S!IBll-scale and
emergent farmers through the provision of affordable and continuing village black-smith
and tractor hire services.

--Frivate-service-or5anizations . Such organizations specifically catering for agricultural
equiprrerrt are few ill number and exist in the rraj or industrial towns only, ~ver, there
are several general mechanical workshops providing specialialized llBintenance services
for agricultural equipment.
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Tractor hire service orqanizations~ There are three groups of such
orqanizations, The first, a parastatal orqanization(the Land Development
Services under the Ministry of Aqriculture and Fater Development),operates
tractor hire services and iand development work on hire scheme, It"
handles its own maintenance for its fleet; and has a central workshop
near Lusaka and branch service facilities i~ all provinces, Thc central
wor kshon is an old facilitv and inadequate Lv equipped and manned to meet
maintenance needs of even its own fleet, The bran~h offices, though
reasonably manned, are said not to have the basic facilities to provide
reasonable maintenance services. The Land Development Services relies on
dealers worksh~~s for m~j0r maintenance work. -

The second, nrivate tractor hire or0anizations, ~rcviAeqnaintonancc servia
t~ t~eir fleet but rely on dealer workshcp for serious meintenance work ..
These hire orqanizations are practically subsidiaries of commercial farms,
or aqricultural equipment dealers.

The third, institutional supported hire schemes,such as the FAG executed,
project, are said to perform well. Technical assistance packages provided
include development maintenance capabilities within the primarycooperativ
unions.

Commercial farms maintenance, lIDst biG commercial farms operate their own
maintenance facilities.They rely partly on dealers' workshops for heavy
maintenance works and supPly of spare parts. Due to the current shortage
of parts, however, they themselves tend to import and stock spare parts.
The qualitv and level of maintenance work varies from farm to farm.
!C;enerallv, their facilities plav the most important role in the provision
of maintenance servj"pes. - , -

Dealers workshop, Nearly all major aaricultural equipment importers and
distributors have some form of maintenance services. The nature of
facilities, the built-in capabilities and methods of delivery of services
vary from dealer to dealer." Most dealers have nominal facilities. Some
such dealers tend to emphasize services for vehicles. 'rhis is, in part,
due to reduced import of aGricultural eauipment. Power equipment, AFE.
'I'ri"ns-a:ontinental an-I E.'L Tarrv are amonr- the better. o r cran i ze d in this
~rr;un .

Power Equipment has branch service workshop at Kitwe in the copper belt
area and a dealer service shop in Mukushi which operates two mobile field
service teams. In addition to routine breakdown maintenance, it under­
takes REHAB (a monitored repair progra~.e to replace essential parts and
put back the tractor to a working condition) and an ROC programme (a
rebuildinq and uporading maintenance to brinq a tractor to high quality
matching that of a new one and warranty eqUivalent to that given to a
new tractor) .

AFE: This is a parastatal with well equipped central facilities in
Lusaka and branch service workshops at Katare,Chipata and Choma. It also
prOVides mobile field services. Its central workshop has also a well
organized unit for the maintenance of irriqation equipment as well as
stocked parts store.

The other dealers have workshoDs in Lusaka as well as operate mobile
fiel~ service units. The strenGth of maintenance s~rvjcas is low ane,

"ue to ina~ecruacv of equinment, their services are not likely to improve.
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3.2 - -M<!intenance -practices -in -use

The d.lchotomy prevailing in both the type of users of agpicultural equiprrent and in
the delivery of maintenance services has rt,sulted in l~.ck of well Clefined
maintGn~nce policies an~ nractices. The ~ractices in use depend on the
narticular owner of the eaui~ment in Question and his awareness of the
consequences of the practices he follows.
Planned maintenance is normally practiced by bigger commercial farrrers. This is said
to have resulted in higher serviceability of equipment. Attempts by sorre of the dealers
to operate regular rrobi.Lc services by visiting individual farrrers once a rronth is being
f'urstrated by lack of suitable vehicles. As a result it is not consistently practiced.

Dealers maintenance service is rmstIy provided on request. It is, therefore, not
possible to establish maintenance needs and programmes of equipment in use. It
follows that specific maintenance levels and periods are not possible to define.

3. 3 . -Maj-ol' -areas -of -constraints ·to -naintenance

'The atsence of sound mintenance practices in Zambia is partly due to the absence of
national policies and guidelines on maintenance practices. However, even if policy
guidelines were formulated, enforcement could be a I1l'3j or constraint due to the
diversity of the system of ownership and rranagerrerrt ,

The high number of makes and rrodel.s of equiprrent is the main cause for many of the
maintenance associated problems. The need to standardize has been well recognized.
There is, however, no indication for its implerrentation. Its implerrentation is
corrplicated by the absence of criteria that can be used to select appropriate equip­
rrent and existance of doner and credit financed purchases which restrict sources of
supply. Further, the inability to nanage satisfactorily testing centers and enforce
concret rrechanization policies are some short falls hindering the imple~ntationof
standardization.

The nroblems associated with too many makes and models include ~hortages
of spare parts and lack of technicians familiar with so many makes and

• models. Stock for all makes and models have to be maintained .This requirt;is
effiricnt stock management and ties up huqe capital, both of which are
scarce inputs. These coupled with the absence of planned maintenance
practices, the long lead time for the aCQUisition of foreign exchanqeard
lack of .mechanisms for uraent delivery of needen spare parts have .further
agaravated the availability of spares. Shortage of spares is unanimously
considered by users as the most crucial constraint. In regard to problem~

associated with manpower, this is likely to persist in fut-nre as there arE
no institutions trailor-made to train the personnel of~~
orqanizations. Current training is limited to short-term on the-job- trair.­
ing (liven bv some of t.he dealers of. agricultural equipment.
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ANNEX VI

Maintenance of agricultural eauipment
in Ethiopi".

Short Pr0file

I. BACKGROUND

1.1 Agriculture in Ethiopia

Ethiopia is primarily an aqricultural country with over 85 per cent of
the nopulation living in rural area and about 78 per cent of the economic
ally active population in agriculture. Aqricultur0 repr.esents 08.3 per
cent of GDP (1984) and 90 per cent of foregn exchange earnings.

Ethiopia has a total land area of 124.8 million hectars about 65 per
cent is estimated to be potentially suitable for agricultural develop­
ment. 14.7 per cent is estimated to be currently used for agricultural
production. In 1981 only ahout 7.071 million hectars were estimated to
have been under crop.

The country is endowefl with diverse climatic conditions suitable for
different types of agricultural development. It has several rivers
and potential irrigablc land.of 2.25 million hectars. The altitude
varies from 120 meters below sea level to 4,620 meters above sea level
and rainfall from 400 rom to 2,000 mm.

A wide variety of crops are grown in Ethiopia including cereals (maize,
wheat, sorghum, e t c , ), pulses (beans, peas, ... etc.) and oil seeds (rape­
seed, sun-flower, noug, etc.). Coffee, cotton and suaar-cane are the
main cash crops. Als"" wide variety of fruits ;>nd verret"bles are grc'.:n
at "i ffer",nt climatic zones.

Farming is undertaken primarily by the following four groups:

The peasant, The peasant represents the largest sinr,le farmers
group both in number and area coverage. In the majority of cases he/
she uses animal traction. He/she uses hand tools in areas where
animal diseases are prevalent.

Produc~cooperatives, These consist of peasant who are organized
under .the unbre Ll a of cooperatives, jointly own the means of production
and farm toqeth"ro They comnrise the second important group of farmers.
In most cases they use semi-mechanized farminq system in that they
utilize powered equipment for critical operations either through hire
schemes or ownership of cout.pment. 0 The level of mechanization varies
from cooperative to coonerative.

Settlements, These consist of peasant families who are re-settled in
new areas followinq PErsistant drought in their own areas. They have
been settled in the new areas with si~nificant assistance from the
Government. They use semi-mechanized"farminq system whereby land is
ploughed using powcren ecruipment provided by the Government rental
orqanization.
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State farms, These ere r-overnment commercial farms growing both
food and cash crops on " Le r oo-rs c e.Lc 'lnce using mostly mechanized
farming system. They represent the third largest group of farm
units, following the oeasants and producer co-operatives.

Th~ table below shows the relative importance of each group

!\rea (hectares l',rea (hactaresl
1984 % 1988 %

State farms 190,100 3.1 ~22,COO 3.1
Peasant 5,797,100 95.2 6,298,900 89.3
Co-o'[)eratives 169,500 2 .7 537,000 7.6

Total 6,1'i6,700 100.0 7,057,900 !J..OO.O
- === == ====:= =~:::== == === = == =,= = ="= ==== = = == = == =::::: = = = = = = = ~ = === === = =::::: == ===== == == = = = ""

Source: ONCCP - Review of Agriculture Sector 1980.

1.2 Agricultural mechanization in Ethiopia

In Ethiopia, all three levels of agricultural mechanization exist,the
most predominent level being animal drawn technology. Animal traction
has been in use in Ethiopia for thousands of years and is widely accepted
except where animal diseases have made it uneconomical. The leveJ,s of
mechanization adOpted have, overtime, undergone changes. Brief descript­
ions of the levels in use. aj:c p r e s orrt.ed below,

Powered e0uipment ,P~wered eauipment was ',idely used by commercial
farmers and agro-industrial projects prior to the Ethiopian Revolution.
Followinq the Ethiopian Revolution which put nationalized farms under
state control and the Qisanne~rance of the smallest farms use of
powered equipment was confined to the st~te sector. Prior to takeove~
with the exception of very large commercial farms use of modern
technoloay and tractorization was limited to critical operations.,
such as iand preparation. With the organization of the peasants
into co-operatives, parcellization of l"nd was avoided and a policy
of introducing powered equipment to co-eoporat.Lve farms was adopted.
Presently, a good number of producers co-operatives use powered
machines for critical operations.

Animal tractirm, As earlier noted, naimal traction is the main
source of power for farming activities. A t~aditional plough
(known as mareshal is used for nearly all land preparation work.
Several attempts to irrprove the maresha or replace it with mould­
board plough were made but none have been successful. Animal
traction still is and will remain to be the most important
technoloay in use in Ethiopia for some time to come.
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Hand tools OJ: the hoe culblrc, Fano. tool technoloay is practiced
only in limited ?-reas, specially in the lowlands where animal power
is uneconomical 0 Hand tools are also used for cultivation work where
partial mechanization or animal-power is adopted.

2. AGRICULTURAL EQUIPMENT IN ETHIOPIA

2.1 Policy and strateav

Prior to the Ethiopian revolution, policy consideration to regulate
the levels of technoloay to be used in agriculture were not considered.
There was, however, a clear commitment to improve the farm implements
used by the peasant. Several research and development were carried
out and prototypes introduced. Aqricultural eauipment used by commercial
farms wore bc i n« dcr.Loycd fo Ll.owLno the r'esires nn,4 k:'l"'vledge of indivi­
dual entre"reneurs unr th~ institutional strenath ~f the marketina orga~­
iZflti"ns .The question of aor LouLt.ur a L equipment po Lj.cy s t ar t cd to' be .
addressed following the restructurinq of the aaricultural-sector under
two major categories, i.e. the peasant and state sector. Although
there are to-date nn explicit policy gUidelines, the following major
directions have been indicated :

- The state sector is to be developed on the basis of a fully
mechanized technoloay. To this end, over 1,000 tractors and
associated eauipment were imported into the country since the
revolution. A. specialized parastatal orqanization to handle
the import and technical'support for these equipment ha~ been
established ..

The peasant sector is to be ~,"-o:cganized into producers co­
peratives which shall adopt partial mechanization thro~gh,

tractor hire service to be:orqanized under the· !J'.inistry of
l\.ariculture. To this cnd, a ..,arastatalmechan·ization unit
has been established and presently operates over 1,244 tractors
with their associated equipment and accessories .

The most sianificant of the policy statements in which the governmemt
has made a clear indication of the line of development of agricultural
equipment is the one expressed in "The Policy Guidelines for Farmers
Producers Co-operatives" issued by the Provisional Hiliiary Government
of Socialist Ethiopia dated June 19790 The following is stated in
Article 5 on paqe 8 of the guidelines : "It is unrealistic to eXDo6~

substantial growth in Aaricultural development: in the abE;~nceot·
improved and modern agricultural machineries, To base ones strategy
on the aradual development of the use of improved agricultural machineries
such as the aradual step by step change from shovels to hoes, from hoes
to improved animal draught implements and then to small tractors, etc ...
besides restraining man's capabilities it is conservative thinking, In
a country like Ethiopia Which is running a revolution as long as it is
capable; to mobilize its human resources, strengthen its mass organizat­
ions and raise the political consciousness of its people Ethiopia has
neither the time or comfort to follow such a step by sten development
strategy. All menas and promotional efforts shall have to be found to
ensure the availability and expanded utilization of tractors, mowers,
threshers, water pumps and irrigation eauipments etc, .. , Among the
actions to he taken is to estahlish at annronriate locati0ns Trilctor
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and Hachincrv Services Stations," With resnect to the small holder,
the policy is to equin the peasant with improved implements and introduc<
new cultivation techniques, To this end, Rn agricuitural implements
research and develonment centeY has been established and is currently
undertakinc serious research activities,

2,2 J\aricultural eauipmp.nt usp.n in EthioriR

Powered eauinment

a) Tractors, The types ,makes and population of tractors use:'! h~v.:: :un-.~er­
aone several chanqes, Prior to the revolution the numb8r of makes
Rnd models of tractors was auite hiah and nearly all major makes
were represented, Since the revolution, there have been siqnificant
imports of tractors for the state sector but only of very few makes
and models. FAO's estimate of tractor nopulation is 3,900 While
from fia,ures collected from the state farms and the Aaricultural
Mechanization Services Cornoration the total for these two alone
exceeds 3,770 tractors, Takinq into account tractors owned and
onerated bv nroducers co-operatives, service co-operatives and
relief and rchabilit~tion centers, a reasonable estimate of total
tractor population is about 5,000, The major makes of tractors are
ZT tractors from GDP,IMT tractors from Yugoslavia, Massey F~n
Fiat, and NATFA tractors (locally assembled Bavlarus tractor from
USSRi. There is a small number of other tractors that were imported
through bi-lateral arrancements, Tractors in Ethiopia are, primarily,
of the menium ranoe, i.e. 70-90 HP, though there is a current trend
to use tractors of hinhor ranq~, 130··'50 HP, in the state sector.
Their number is,however,limited few, A f cv 35-50 He' tr~ctors are in
use in "h~rticult'ural f arns . It is' cstirni1±'F'l' that Le s s than 50 r c r
cvnt of the tract0r. Donulati~n is rnerati~nal Rt present,

b) Harvestina machine ~ Combined harvesting machines for maize and wheat
are owned and operRted by the state sector and hire scheme organizat­
ions, The number of rrakcs of h."'IVestcrs arc fe-,'l, oorrorising
rnai.n Lv those f r om ~DR, vu'-'osl,wia ani, USSR. Tho t'ctal popu Lat.Lori of
of combined harvesters estimated by FAO is 150 units, However, figures
received from the state farms and the mechanization corporation give
~ total of 585 combines, ~he latter is likely to be clOse to the true
finurt? as n(~t fI"I.(~nv aro p.>xnectn'''' to be owno ! o ut s Lde t.ho sc tt----,: or·--ra:1-
iUlti0ns. ServiceahiJ.itv is s Li.rht Iv !'i<'her fnr combines as a ,"'00d
number of them Ar" npw a co u Ls i, tions :rreshers and corn shellers are als
imnorte~ and distri~ut2r to the p~asants hut th~ir numbers arc
insiC!nificant.

c) Agricultural imDlements l',qricultural implements in use in
association with powered machines consist of

- Sub-soilers (not extensively used) ;
- Disc-ploughs (1-5 fRrrows),
- ~'ould-board o l.ouchs (t·--5 farrows);
- Disc harrows,
- Cultivators and ridgers; and
- Planters and seed drills,

•
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sprayers, spreaders, levelers

Disc ploughs and mould-board ploughs are extensively used. Minimum tillag
practice is yet to be introduced.

Table 2.1 below shows the total agricultural equipment currently in use
by the state farms and tractor hire organizations.

Table 2.1

Type of equipment

Tractors
Ploughs(disc and
mould board)
Harrows
Ridqers
Levelers
Planters and seed
drills
Seed and fertilizer
spreaders
Snravers
Cultivators
Trailors
Combine harvesters

State farms

2,526

1,014
683
128

64

306

377
146
382
960
442

Agricultmal
M=chanization
Corporation Total

1,244 3,770

1,288 2,302
924 1,607

3 131
64

8 314

14 391
116

24 406
366 1, 326
113 585

..

•

d) Irrigation equipment: Most irrigated farms are based on gravity
system and only a few of them use high discharge pumps to pump
water from the rivers. As a result, the population of irri~ation

equipment, particularly the more complex ones, is rather small .

e) Animal traction , In Ethiopia, ~?e primary implement in use with
animal power is the traditional- 'Maresha' which consists of a
steel shear, and it is attached to a frame comprising two wooden
winqs, a handle, a beam, a neck yoke and a harness. The wooden
parts of the Maresha are fitted by the farmer while the plough
shear Ls made by the local black-smith. It is estimated that
each peasant farmer has at least one Maresha plough and on the
basis of the present peasant population of about 5.8 million,the
total number of mareshas is expected to exceed this figure.
Attempts to introduce other animal drawn implements have not been
successful.

Demand, supply and distribution of agricultural equipme~t

Demand

Demand for agricultural equipment shows different patterns compared
to other African countries. As Ethiopia follows planned economy,
the level of consumption of aqricultural equipment depends upon the
laval of implementation of planned targets. This applies to demand
for powered machine which depends on the planned expansion of the
state sector and the ability to orqanize peasants into co-operatives.
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According to the ten year indicative plan, by 1994 state farms are to
cultivate about 500,000 hectares and producers cooperatives close to
4.4 million hcctars together representing 53 per cent of the total
planned cultivated area. In view of the low rate of plan implementation
by state farms and producers co-operatives, it appears that demand for
powered equipment is not likely to grow. HMT in its Model Pre-feasibilitj
Report for Aaricultural Machinery,Equipmeht and Tractor, April 1988,
prepared for ECl', put annual demand at 1,580 tractors during 1991-1992,
tractors with 50-100 RP constituting the major group.

Demand for implements to be used along with tractors arc expected to
increase proportional to the number of tractors while demand for animal
drawn implements, the 'Maresha', is to d~cr~asc. In regard to improved
animal drawn farm implements it is not likely that they will be 1evelopec
and successfully introduced in the foreseeable future. Demand for
threshers and shellersaieikxpected to grow with the establishment of
rural technology centers;

Supply

The supply of agricultural equipment depends on the type of equipment
used. lt can be generalized that nearly all powered equipment and their
associated accessories are met through imports and animal drawn imple­
ments through local manufacture. A local assembly plant (Nazareth
Tractor ~ssembly Plant) suprlies tractors imported from the USSR on PRD
basis" It has a capacity to assemble 1000 units in a year in a single
shift and can produce up to 3,000 in three shifts. It assembles only
one size of tractor 180-82 HP) in both two-wheel and four-wheel drive
versions. Tractor needs of other sizes are met through imports.

In r o card to animal c'.rawn :"arm implements and tools r several establish­
ments, both in the formal and informal sectors, supply the need~. The
establishments engaged in the manufacture of animal drawn implements
and hand tools consist of ,

- Ethiopian l'etal Tools Factory - a parastatal company,
- Edge-Ressera, Maresha, Wegele and Belawa Producer Cooperative -

a producer co-operative,
- Rural Technology Centers of the Ministry of Agriculture

(seven centters);
- Handicraft Cooperatives; and
- hrtisans.

The production of these establishments consists of maresha plough,
cultivator (spike - tooth harrow), threshers, hoes, gessos (digging
hoes), axes and the like.

Distribution

The channels of distribution for agricultural equipment depend on the
users. State farms get their agricultural equipment through the
Agricultural Equipment and Technical Services Corporation (AETSC) a
parastatal orqanized specifically established for this purpose.

•
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All imrxlrts of acrricultural eaui~nt, includina the PKD's for the local tractor
assembling plant are made and distributed bv this orqanization. Locally manufactured
tools are nrocurred direct by the State Farm Corpozat.ion , The other channel. i'£lricult.
ural Mechanization service Corporation {AMSC) , serves the peasant sector. It was
oraanized recently and is entrusted with the resrx)nsibilitv to procure and aistribute
acrricultural equipmarrt; to the peasants. This is the same organization giving tractor
hire services. Farm tools and small Irrp'lerrent;s are procurred by Peasant Service
Co-operatives and distributed to individual peasant or, in some cases, procurred direct­
Iv bv peasants from the retail market or local artisan. A few agricultural equiptent
dealers still OPerate in the country and imJort tractors and farm irnPlCIrents on behalf
of end users. Locally rranufactured- tools and implenents are marketed through Ethiopian
DolTl'lstic Distribution Corooration (EDOC).

The channel of destibutions nescribed above is shown in the chart below.

Imports Local
r"'lanufacture

..
•

AETSC Dealers

Co()pe:cati ves
" '..JerVJce

A~ISC EDDC

ReLallers

----~""-
CL--'--------"----,

Peasants

3 • ASRIQmIURAL Er'UIPMF1'Tr. l'1AINI'ENANCE

3.1 Maintenance OrC'anizations

The:r;e are .ehrco prtmarv oraanizations ,catering for maintenance services for agricultural
EXnu~t: Hose neared tb serve state fazms, the state" ~ractor hire' sezvice organizat­
ion Elterinq for its own needs and 'peasant cooperatives and dealers. .1\ brief dd.scrdpt.Ion
of the maintenance net-w:>rk which is vell structured is described below.
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State farm facilities

~aintenance service is provided to state farms by either the
maintenance organization of the Aqricultural Equipment and
Technical Services Corporation (AFTSC) or maintenance workshops
orqanized within the state farm coruorations. -

AETSC imDorts agricultural equipment and operates a central
maintenance organization for nre~sales services, major repairs
and overhaul of aGricultural equipment as well as mobile service
units. It has one modern central workshop built on the assemblv
line principle for total rebuilding of aqricultural equipment aiJ.d
their comnonents, The facilities of the workshop include a well
equipped mechanical unit for reqeneration of parts and components.
It has a rebuildinq capacity of 500 units of engines per annum and
a good number of trained engineers and technicians, supported by
manufacturers engineers.

AETSC is in the process of constructinq reqional workshops in three
zones, each capable of total overhaulinc:r of 500 t.r accor s per annum.
'J'he first unit in the western part of the country is nearing
completion. The other two units to be built arc in the south and
south-eastern part of the country. These with the planned regional
workshops to be imnlemented bv the Aqricultural Mechanization
Services Corporation in the northern and north-e~stern part of the
country, would eventually give the country the capability and
capacity to undertake major repair works.

Within the State F= Corporation, each farm unit covering about 6,000 hectars
owns and ooerates a liqht maintenance service workshop for nreventive maintenance,
renl.acerrent, of parts and compontnts and routine services. There are a total of
46 service =rkshops distributed all over the country. Twenty four of these ••
have adequately equinped permanent; infrastructures. Others are either under
construction o~ housed in'tel'POrarv shelters, and five are illequipped, lacking
the caoabi.Ht.y required. •

Over the vears that the state farms have been in existance, a gradual build-up
of trained" technical personnel has been achieved. The number of such personnel
is aiven in Table 3.1 below. Training continues to be provided by AETSC \~hich

operates a trainina center in Addis Ababa. It gives orientation, skill up­
~adinq and refreshrrent courses on agricultural equiprrent maintenance.

State hire service facilities

The State Agricultural ~'echanization Services Corroration is under the overall
suoorvision of the !'inistry of Agriculture. It was established to perform the
follo~JinCl three basic ohjectives :

- FtcOx:o C'nd distribute agricultural equil'rrent to tte peasant, sector;
.. Provide machinery hire services to the j:E.asant sectcr; and
- Deliver maintenance service for agricultural equiprrent to the peasant sector.
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In o r de r to fulfill the abovo ob~ectivcs., it is in the f'rCJc2ss of
bu i l.rl i nc-om the necessary Lnfr as t r uct; ure " p'0,in r nG~'ly o s t ab Li s ho:"
(only four years old), it is still A. Lc n q way fran bo Lnc a. ma Lnt.cnuncc
force < It is s·tructured in the .ff)110~",in~f hierarchy ~ a ma i n str.1tic'r
cove r i no i'f·nroximately 30, DOC - 50,000 hp'ctars, a bri0i''3e covor a no
6,0011--10,000 hectars ·-,nc' a )""1"bU.c' \/!"1Tk unit c,verinc< 2,000-3,,000 hect:::)':;

The above s t r uct.uro will nClvc a rSQj,0n,.,1 wor k-rhoo a'i: tl,e ma i.n s tatLc n .
a service wor k s hor- (cQui v t- Lent to f arrn "'!orkshop) i'\t bric1i1oc levc 1 ,~nd

a mobile s c rvico uni-t ar::: c-3.ch wor k un i.t; ~\t l")resc::nt 1 t_h~rc a.r~--; c;;11
for six nait1 s t e.t.i.ona ?..!"Y} 18 briqades ,) Fene,in" the? implementation of tnt
comp Lc t.r- Ln rras t r-uc t uro , it has dcvclon0c1 'tcmror,l.ry faciliti.Gs at o acr
of the b:ci'.:i:ire 1,')cac,:'0Ds and operates, TWll:<i 1 L t.e ams from its heacquarte:rs
in !I.ddis l~b~b0. 0 Tl):.~ c'~rn,Y"\siti-yn of man-v-wo r is rri, ven in Table 302"

• •

•

Tabl" 3.2 Numh::r ()f Technical's \-lith. Z\J:,ricultur;;1 ilechanizatian Servi,-,c;
('0r]~~2rz\tl?n

•
Skills

r-":.a,n,':'\.C"8M:::.:nt
Mnchanic
Electrician
WeIck,"
Tyrc rcr.'2.ircr
j;~r0-n:1DChanic

I
I

~ore:rr'~!l Senior Technician ,Junior Bclp::;r Ir~t -i.:

7 7 I12 ~ 82 31 30 1(('.-
I

2 17 18 2 "3 c. ,

1. '? 12 2 £. . I
18 l? J(J

2 2

'rotn.~. . r J. 9 8 12B 61 16 2£2 I
====~ =====~=== ====~b=== ====~" _~= ~~~~== === ======~==== =~ === ~== ===~==~ =~==d
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Dealers f0.cilitics i l'..t orc scnt; , there is only one dealer, Rie~.~Enrrir~(>~·"

the fJl::',SS:?'·T f.'ur~:;ic,,)D. '\0ent ~.vl~ich still has a \o,~Gll 0r rrc.nizen w~):J:"k.'3h;:·r, ""'r-!
continuc:;to i1oliv8r maintenance services ')'1 aczLcuLt.ura L r,,~uir'1'cr_t

Others such ""5 John Deere ,_ )"on1 and Fiat dealers! who had I.,ell ,_,£,t~,;::L,
workshor'S have o i.t.hoz closed Clown or arc: onczat Lno .::it 0. very Low r~.'=1'1'"):::·

utLl t z at.Lo n ('no to 10~1 iI':'1n:)r'!:~,f arrricultural 0f'1iuif'ffi2nt 0

•P!ac}>-srni.ths facilitic~s ~ B12.ck-smi t h s ( individuals and cooperat Lvc s )
f'o un-J "'-11 over thl.' country "nd provide maintenance servicE:E :>n f ar»:
Lmp Lcracrrt s 0f the ~8a.san+: sector ~ lJO\·78vcr f t.heir services ere lim5.::~"--. •to reT);dr f-iv fon:rin'0 and -rr i.ndf.no or-o r a tLon s o n Ly , They lack ba::ic
facilities t~ un~crtakc hi~her maintenahc2 functions 0 Rural tcchnslo r

cent o r s a.na. lJ/1ult educatior. centers orqanizen undor the J1inistry ,::-f
AC1ri.cuJ.tur(~ ~8si5t e nd tr2.in farmers in maint(:>.n~nce ant~ sur-r.Lcme nt. t::12
se rv i crs YJr0vidcc1 by Lhr bl.;-.. c1-;;-smiths,

'I'hour-h acricultural (·'nuinm,~nt ownors h.to anc oper at.Lon is well defir<c',
the imT!lcmcntation of ? 0,"'fino('~ maintenance r-r act.Lcc.s is not c Lc.ar _ ';'"'_.
partlv could be (:.U2 to the emphasis Given to production and not sn fL'1.':-:--i'

to maintenance. In reS'",;:" tn th,,' C't"t, f arns , the necessary inrr?str·;~;:

has a,lre;v',y been dcvc Ior.cd while thE:, development of a maintenance p1<:;n
is current ly under consincr,'\t i')n. In r e socct; of machinery hiro s cheno .
attcmnts c_::::'f~. be?inc m\1.0C to f·:) 11~w r.rc.vr.rrt i. VE:! maintenance cract.Lcc s , '~":"1ic

~t1e t'l It''.ck of infr~structu.rc ,~n(l_ ~isD0rs~0 Locat Lons of cos t.omor s , i.~

not fully cfff~ctivf~" From t.ho so it is 2ppe.rcnt that there is F1. n'-.;Ctl t'J

Qevclnp S~Jst_,~m2..tic maf.nt.enanco nracr.tco s .

3 <> 3 r'\i:~0r (,0!1straint.s to rn.?intenancc

The main cons t.re i rrt s to the n.elivery o f s atLs t actorv maintenance scrviC"··
in Ethi,')?')i<l.::"rc; t.hosc :,:}Xrcri8Y'J.ccl~ by (l.2v\~lopin(j ccuntrics 0 I.rh,esc ~!1C~_ '.,1
shor~?nC's 0f s:,~,are P2.rt,S du-: to s c a r c Lt.v of foreign exchange r sca.rcity
of cxr-o r i3nC'od J skiiled t c.cnn t c i.ans r and manaqerne nt; systems th.::'.t leave ..
much t f

) ~Jc ~:'esirf.:r:, ThOUGh S01\e basic infrastructures have been
0evG10~00 and ther~ is a C~vcrnment p01icy to improve maintenance
cap'lbilitv, it should be. noted that the buLl.d i.ncr of infrastructul'ies a nc
trainin0 of skilled technicians takes timeo

The ability Gf th," country to icentifv, select and purchase the r.o s r.
appror'!"ie.t'2 e.quiprT'.~nt i£. ario t.bc r ma1ntG-rlanc2 :oroblem 0 The mecbzn t sm

or the Lns t Ltut.Lorio I f r amc-ewor k for such R task has not been fully:
de vc Loned Yet c It should be noted, h0.,cver, t hat; there exists in tho
count.rv condi.t Lon s for linitinq the makes an(l models of and t.hc r o fo.r c
the '-,ossibilit', far st'1ncftr"izinCT aqricultural cou i.pme nt; ,

Other sianificant constrains include Lack of incentives and absence oi
mot Lva t i.no schemes ~ ]'-s a result s labour productivity is low and loss r;-F

s k i.Llcd r""cnr"'wer is hioh, ,lith the development and implementatian of
mai.nt.cncnce ";niln,v~cmcnt svs t cms , the construction of the regional anC',
branch IDl"lint0nance cstClb}ishncnts ,~.T-,\,:,?, ~~:r=.ectiv0 usc of manoowcr d2vclo"r'­
ment s chcr-c , con s t raLnt.s to maintenance could be substantially mitigat.od


