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J. Introduction 

The Second Consultation Meetine on the Agricultural ~~achinery 

Industry, held in Vienna, Austria, 17-21 October 1983, proposed 

the issue of the integrated manufacture of agricultll!'al machinery 

and capital ~oods. After extensiYe discussion, the participants 

recofJized the desirability of establishing reulti-purpose 

~ricultural machinery plant to meet the diversified requirements 

of fan:iers and allied sectors as vell, as one of the most appropriate 

approaches to tackle the problem of agricultural meche.nizati on and 

rural develor.r;ent in some developine countries • 

This paper, mainly based on the experie~ce of such plants in 

Chinn, is to assess the validity end necessity for establishing the 

multi-purpose plant, to identify the :prcrequisits for successful 

operation of the plant. For reference, this paper briefed the 

Tongxian Agricultural f.!achincry r.~nnufe.cture and RepA.ir Plant. At the 

end, the paper made some suggestions trying to help realize the 

rcco:!ll:lenda.tions by the Scco:-id Consultation f.~ceting • 

. / ... 
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2. Validity a.nd A.dve.nta<res of Este.blishinr; !folti-?urpose Plant 

A multi-purpose agricultural machinery plant could be under-

stood as a universal plant vhich will not only serve the agricultural 

sector, but also serve the related capital goods and even the 

public utility and household. The plant vill m('_\.:~, mostly in batch-

level production, ~inple hand tools, intermeciate implements and 

also the rioto:.:ized equir::ient, to suit the diver 3ified requirem-!nts 

of fnrmers. The plant vill n0t only manufacture but vill also 

repair fa.rm implements end tractors. 

As is well known to all, application of appropriate farming 

tools and e~uip~ent, integrating with bioloGicnl and chem1cal measures, 

is the basic vay to increase asricultural productivity, unit yield 

and total production. It is also the most effective \lay to solve the 

critical problen of feeding billions of underfed peop:e of the vorld. 

It is obvious, ai;ricultura.l production is closely reJated vith 

natural conditions (like climate, soils, crops, etc.) and econo~ic, 

technical a.na societal conditions as vell. These conditions vill vary 

from region to region, from country to country, they vill differ from 

:place to place even in 
.._. 
~·'e same country. Consequently, there is no 

unique e.eriucultUl'al production system applicable everyvhere, 'W'hicl~ 

results in the e~er~ence of vnrious different mechanization modalities 

. / ... 
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as v~ll as various different fn.rm.ing tools and equipment. 

Probably the faming systems and tools used in some developing 

countries present a more complex picture. 

In the less mechanized developing countries, vhether vith 

intensive !nrr:ting or vi th extensive farming, i1ave some thing· in 

common, inter alia, low produce corn~odity, more or less self 

sufficient, poor infrastructure e5pecially the transp0rtntion 

fo.cilities. Alr!lost all kinds of tools and equipment have to be 

manufactured nnd sold in the vicinities. A.:. the farming ,, ~chnic 

and economic conditions are progressing unevenly e.rnong farmers, 

simple hand tools and sophisticated machines are needed for 

production simultaneously •. In a vord, the farmers need all sorts 

of tools. They need tillage tools, seeders, pl&.nters, pUl'!l.ps, dusters, 

~prayers, cultivators and harvesting implements. Intensive farming 

operators always intend to broaden the scope of business, they try to 

make use of all local available resources to develop diversified 

econo~y. They need tools and equipment for fishery, animal husbandry, 

forestry and sideline occupations. They need feed grinders, hay and 

forage handling implements, agricultural produce _EriMary proc~ssipg 

machines, oil expellers, cotton gins, flour mills 6l'ld the f~0d 

processing equipment. They l'.lso need facilities for storing and 

transporting agricu.1.t~ral products. 

I ..... 
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The p~oblcm needs careful and do•'Tl-to-enrth consideration: 

hov to start to build. the industry to ir.eet so many diversified 

requirements in a country where there is no industrial en•ironment. 

The evolution of industry hns shovn that specialization 

production is a progressive mode of prodaction vhich ha.s been 

practiced alnost in all developed countries. A plnnt, s~ecialized 

in nr..king a sin~le product or even a zin~l~ part, is easily to be 

equipped for mass production. It is apparent that the cost or mas~ 

production is lo~, quality is good and the plant management is 

comparative!y ea~y. Hovever, the specialization production, though 

it is procressive, is not applicable to the developinr. countries, 

especially at the beginning of industrialization. The establis~~ent 

of multi-purpose plant, making use of local resources and manpover 

and applying appropriate technology, to meet the local needs, ~~uld 

be the most practical solution. To emphasis the princirle of self-

reliance, the multi-purpo~e plant is the starting poi~t to initiate 

the develop~ent of indisenous industry for the developing ccuntries. 

In most developing countries, tractors and pover units are 

imported from outside, so the multi-purpose plant must be capable 

of repairing them in time to guarantee seasonal farming operations. 

Due to the fact that the multi-purp0se plant might be the only 

machit.ery plnnt in the district, it must, aside frolli serving 

. / ... 
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agriculture, extend its service to othe~ sectors, like repair of 

a:ito!llobiles and construction machines as vell as the r:!!Ilufncture 

of tools or parts vhich use the similar technolot;Y and r.:aterials 

as the agricultural nachines. Furthe::-r~ore, in order tc ~~lly 

utilize the existing facilities, the plant is encournced to build 

and repair the equip:::ent for public utility end even the household 

appliance. 

In China, the fan:iers s'lll!l.~arize the experience of developing 

agriculture in the past years ns follovs: "If the far.:lers ..... a.nt to 

be prosvcrcus, they ~u:::t dcvelon diversified cconc!!!V b~sides cron 

production. If the ar:riculturnl mnchine_.!7- nln.nts vnnt to r;et a 

foothold in the country and beco~e flourishin~, they nust do ..... hntever 

the fnrL.crs need". 

This transition, l:Uongside vi th the new agricultural policy 

(job responsibility), has produced historical. effects on Chinese 

• rural eccno:ny, namely: record hieh agricultural production, 

prosperity of f~ers and t11.;? categories and amount of agricultural 

implements bought by farmers hnve been greatly increased, and the 
.... 

demand of sc~e sorts have already surpassed ~he capacities of 

the agricultural I?:achinery plants. 

. / ... 
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3. Some Prereauisits for Successf,_tl Or.eration of a. 

Multi-Purrose A~ricultural m1.chinery Plant 

Before everything else, the governmental support, especialiy 

·in policy making and financial aid a.t the early stage, is of vite.l 

importance for successful estnblishl:lent and operation of a multi

purpose: plant • 

Here ere some requirements to be met for the plant: 

3.1 Feasibility Stu~ 

Experience in the past has fully shovn that the feasibility 

study of a pla.~t. regardless of s~ze, before st&rtin~ design, is of 

paramount importe.nce for its successfull establishrr.ent and operation. 

Qualified experts (engineers, a.eronomists, econonists) rnust go 

togeth~r to the country to investigate the conditions at the grass 

roots, such as the specific needs of the fanners, categories end 

volurr.e of products, purchasing paver and potential market, local 

resources, infra.structure especially the tran~portation facilities, 

the available source of materials and purchased parts or components~ 

as vell ns the economic analysis of the plar.t. 1'!!.e feasibility study 

must be discussed, debated and corrected if necessary, ar.d approved 

finally by·relevc.nt authorities. 

To be a multi-purpose plant, the requirements of allied sectors 

besides e.criculturn.l raachinery must also be taken into consideration. 

A plant, desigred on assur.:ptions, is doomed to failure • 

. / ... 
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3. 2 Hic;her LeYel of :.:ane"'.ement 

It is obvious that the mana.ge~ept skill of a multi-purpose 

plant, in comparison vith the specialization plant, is much more 

complicated. The directors vill meet nev issues and handle nev 

problems everyday, such as rationalization of product mix and 

production volu.~e to meet the seasonal farming neeas, choice of 

approprinte technology to minimize production cost, control of 

stockyard in order to reduce ca.pi ta.l tie-up, ,Ja.!dng readjustment 

of the production plan and timely despatch production. So, the 

directors usually do not apprecinte the job of running a multi-

purpose plant. It is absolutely necessary to convince the ma.na.gemeHt 

staff th<.!.t the multi-purpose plant is the most appropriate vo.y to 

start 'W'i th, nnd the experience of successful operation vill 

eventually lead to the establishment of locnl manufacture industry. 

The manneement staff must be well trained so that they a.re vell 

equipped vith necessary knovledge a.nd skills to run the plant. 

3.3 Standardization 

It seems too early to consider standardization before 6. multi-

purpose plant is put into operation. Yet it deserves great attention -
and taking il!lI:lediate and effective measure~ at the beginning. At 

least there are t'W'o reasons: 

(a) A multi-purpose plant does not imply that it must make 

every parts or components itself, especially at the early stage. As 

. / ... 
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a mutter of fact. it must, through sone kind of contracts, buy the 

stnndurd parts and co:nponents already nass produced in other plants 

within or outside the countries, such ns plov shares, rasp bars 

for threshers, cultivc.tor tines, knife-sections for reapers, no'Zzles 

for sprayers, etc. It vill reduce the cost of manufacturing jf 

made by itself, and expedinte the production of implements. 

(b) f ~andnrdizl\tion is an important technical policy for a 

country tc develop industry and also necessary for international co-

operation. Negli~ence of standardization vill sooner or later 

cause troubles not only for industry itself, but also for the end-

users. 

3. 5 Workers and Facilities 

The vorke~s of a multi-purpose plant must be multi-skilled or 

expert in one thinr, and good at many. For example, the machinists, 

at least the foremen muzt be capable of operating lathe, drill, 

grinder, planer, making s~~e calculations and simple dravines. 

The m~chines tools must be universal in function. A~er 

cha.ngine different jie;s ancl. fixtures, they can be fitted to vork on 

different jobs vith different dimensions and configurations. 

As to the technic of repair, it is most desirable to replace 

the vorn out parts vith nev ones if sufficient spare parts are 

available. If not, certain special repair rigs must be provided to 

expedite repuir vork and guarantee the quality. It is encoure.eed 
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tt use sinple and reliable repair technolo~,y vithout involving 

sophisticate& skills and facilities, such as the metnl gluing 

technic. 

It is advisable, according to the experience of some ple.nts 

nlready in operation, to set up a simple foundry ~bop ~ith a 

small cupola c.nd some melthing pots for melting non-ferrous metals. 

This vill ereatly increase the capability of repairing, manufacturing 

and videninb the scope of ~ervice. 

3.6 Post-~a.le Service 

Post-sale service is one of the critic~l factors v~ich determine 

whether the plant can get a foothold or not, yet it is o~en ignored. 

Set up a service unit and send workers to yisit farmers and follow

up the mnct.ines sold and make some minor repairs right in the 

countryside. In the slack season, open up training courses for the 

farming hands to teach them to operate the rnuchines correctly and 

ma.intair. the machines in good shape. This will in turn help the 

plant to get a good reputation and thrive. The trainine course must 

be subsidized by the Government. 

-

. / ... 
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4. Introduction of Toni;-xio.n Ar:ricclturnl l·'nchine 

Repair and ~!anufncture Plant 

In the vholc country of Chin3., the!"e are about 2200 agricultural 

machinery m9.Ilufacture and repair plcl!lts a.t county level. Most of 

the plents are run by the local governments, vith only a few owned 

collectively. An average plnnt has arou.~d 120 workers, 7 technical 

personnel, 4000 square meters or production area, n.nd h2 princi-P~l 

machine tools and cquip:nent. 

The Tongxinn plant, as introduced belov, is in the bigger 

scale category, vcll equipped and operated quite scc.cssfulJ.y. It 

serves the farmers of the vhole county vith n farminr, area of a.round 

50,000 hectares. It also sells products, lif.e small air compressors 

for brnking systems used on tractors nnd automobiles in several 

provinces. The yearly prodaction value amounts to 3,000,000-

4,000,000 Chinese yuan and making a net protit of e.round 50,000 yuan. 

{l) Scale 

Production area - 5200 square meters 

Engineers and technicians - l.3 

'Workers - 375 

Principal machine tools and eo·..1.i_!')ment - 70 

Materials conswned yearly: 5tee: - 80 tons 

-
pig iron - 310 tons 

Ele~tric power consumed - 600,000 KWH 

. / ... 
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(2) Rnn~e of Products nnd Se~vice 

Tractors repaired - 200 units 

fmall air cor.ipressors for tractors nnd automobiles - 4 sizes 

- 11,000 units 

Tractor spare parts 

Feed mills, conplete set, 4 tonnecs, for nninnl husbandry 

Fodder c:.·itshers 

Wheat and rice reapers 

Corn planters 

(3) Mnchine Tools nnd F.quiwnent (nrincipo.l) 

Foundry shop: Cupola ( 2 tons) , moulding machines ( 2) , 

snnd preparntion machines, core dryers and 

melting pots 

Fo~ging shop: pneu~ntic hammer (150 kg), friction press (300 tons), 

drop hammer, muffle fUrnnce (2), oil baths, electric 

veldcr a.nd gas welders 

Machine shop: eencral purpose lathes (12), cylindrical, face, 

centrelcss grinding machines; tool grinder; milling 

machine, boring machine, honing machine, radial 

Repair shop: 

drill nnd press drills -
general purpose lathes, universal milling, 

boring machine, honing machine, cranksha~, 

cyclindrical, face grinding machines, 

magnetic defect detector, 

18 special repnir rip,s a.nd test stn.nds 

. / ... 
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for vashinc and cleaning 

for chasis repair 

for piston and cra'l'lksha~ di~~antlement 

e.nd repair (D + R) 

for cylinder head D + R 

for gearbox D + R 

for fuel pU!!lp and nozzle D + R and test 

hydraulic system test stond 

electric s:rs ':.err: test stand 

hydraulic dy~~~erneters (2) 

S!rvice shop: (to repair machine tools and make jigs and 

fixtures) 

universal lathes 

gear cutters, milling machines 

grindini:; ma.chine 

Mechanical and CTiemical Laboratory: 

instruments for checking elements in metals 

( C, Si, Mn, S, P) 

universal strength test machine 

metallurgical microscope 

moulding sa.~d analysis instrU!llents 

This plant has a field service team vith 5 men visiting 

farmers to follov-up the machines sold and also doing trouble-

shooting on the farm. This plant also serves as a special repair 

agency for 3 big manufacturers of China, makinr; trnctors and diesel 

. / ... 
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encincs. The Tongxian plent is responsible for ~epairing the 

machines sold by the manufacturers around the county. 

The directo!' of the plant gre.duated from college or 

agricultural mechanization in 1965 - emphasized, inter alia, the 

importance of balanc.' ng the plen betveen repairinr, end manufacturing, 

and the importance of providing qualified management staff end 

vorkcrs. The average grade of cra~smnnship is 4 (the top grnde is 

8), he sugcestcd that the average level should be higher, even 

through there are n fev machinists on the 1 grade • 

. / ... 
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5. Sur:1!:tnry end Su.,·fiestio!ls 

{l) Based upor. Chinese experience, the multi-purpose egricultural 

machinery plant is o. desirable and p::-acticable rnode {vitli 

different levels as needed) for dev~loping a.r;ricultural machinery 

industry to serve agriculture as its major role, and for the 

purpose for full utilizntion of the existing facilities and 

manpower, it ~ill serve the allied sectors or even the publi~ utility 

as vell. Such nulti-purpose plant vill, in fact, acco~plish the 

function as a "r:ucleus" for developing endogenous rural indu!>try. 

However, n multi-purpose plant is not simply an enlarged 

"artisan shop". !t must be vell planned and \/'ell managed. J.fo.nac;ernent 

Etaff end v0rkers must be vell trained to be capable of handling 

manifold tcchnico.1 and economical problems. 

{2) Some Sugges~ions for International Co-ope1ntion: 

{a) Propose U!lIDO to organize an expert group to stUt. :: 

issue in depth. Experts, from both the developing and developed 

countries, rnu5t be vell informc~ of the experience and problems 
..... 

pertinent to the est~oli~hment and management of multi-purpose 

agricultural plant; 

(b) UNIDO convene a. small scale consultation meeting vith the 

purpose of idcnti fying the r.eeds of the "receiving" countries and 

. / ... 
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the cape.cities of "offering" countries. Through consultation, 

the meeting \Till match the partners of co-operation. 

China·me.y be asked to host the meeting and participate in the 

exchange of experience. 

(3) If China is requested to be a partner of co-operation in 

establishing multi-purpose agricultural machinery plants, the 

folloving itc~s cf service, either so~e or all of them, may be 

offered by the qualified Chinese institutions on the basis of 

mutual benefit. The modality and the terms of the co-operation 

could be discussed and agreed upon through consultations. 

a) Despatch <Jf spccinlists to pnrticipa.te in or to be 

rc~ponsiblc for the •ork of feasibility study 

b) Project planning and designing 

c) BuildinG up of the vhole plent 

d) Supply of all or a part of the production equipment and 

facilities 

e) Supply o: materials, purchased parts or components 

f) Despatch of ar,ricultural tools, machines ru1d experts to 

conduct field test and evaluate vhether they suit the 

local conditions -
g) Training of R + D personnel end vorkers at appropriate 

multi-purpose plants or research institutes in China 

h) Despatch of engineers and workers to co-operate in 

running the nevly built plant vith the counterparts of 

the receiving side until they can maste~ the technique 

i) Follo~-up vith either the production technique or R + D 

or products. 
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These dcr.icns nre to be ~odificd to suit the specific 

conditions of the place ~herein the pln.'lt is to be built. So~c 

kinds of special rep3.ir rii::s nnd test stnnds vill be ndded if 

necessary. 

Option l - Plnnt at County I~vel 

~!! cf service 

Manufacture of pu.rnps, flour mills, thrcsl-iers, silage cutters, 

vinno'll'ers, etc. 

Repair of trnctors 200 u.'lits/year, auto~::>bilcs 100 u.'lits/year, 

farm it:!plcmcnts. 

Repair of cquip:r.cnt for county snall see.le industries. 

Scale of the Plr.:it 

No. Items 
Personnel: Principal Buildine Area 

Worker Staff Equip:::cnt sq. m. 

l.- foundry end 25 1 12 462 
foreing shop 

2. space reserved 
3. for foundry 

- 4. machine shop 50 1 29 54C 

5. tra.ctor e.nd 23 l 27 504 
automobile 
repair shop 

6. carpenter -!- 7 1 294 
electric shop 8 17 

7. stock ynrd + 1 
va.rc house 

8. office 5 84 

9. veter well 

10. v.c. 

Total li.4 86 1890 

. I . .. 
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Ontio:~ 2 - r1nnt a.t Cou.'1tV Le\'C'l 

Repnir of +.ractors (150 units/yenr), auto (100 units/year) 

engines (35 hp. 570 units/year}, pumps 1500 units/year, ant::_ 

other fnn:tine implements ( totel \."eight of nachines repaired 

3000 tons/year. 

Repair of vnrious equipment of mediu~ scnle local industries 

( totnl ..... eight of various cquip;.ent rc:rnircd per yc:c.r 1000 tons}. 

- Manufc.cture of spore parts (150 tons/yer.r} 

ScRle of the Plent 

No. Item 

). Forging shop + 
heat treatment 

2. foundry shop 

3. v .c. 

4. stock ye.rd 

5. vood vorking 
shop 

6. ma.chine + repair 
shop 

7. paver unit 
repair 

8. machine shop 
+ assembly 

9. v.c. 

10. dining house 

11. office 

12. vare house 

Total 

Personnel• 
\.larker Sta.ff 

31 4 

31 3 

6 1 

96 9 

45 4 

1 

20 

3 2 

212 44 

Principal 
Equir~ent 

7 

2 

2 

30 

37 

78 

-

Building /..re~ 

sq. o. 

346 

272 
18 

194 

529 

388 

720 

18 

147 

105 
126 

2863 

. I . .. 
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