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Introduction 

The Federal Training Centre for Managers in Agriculture and Industry 
was founded in 1958,  its main purpoae being to train managers and 

technicians in agricultural and food-processing enterprisas. 

Training comprises        long or shorf-term functional training courses 

lasting one or three months,  and seminars lasting aix to twelve days 

depending on the. -fjukj&t tors studied. During these courses and seminars, 

the managers and technicians are introduced to a range of scientific 

subjects which are essential to successful business,  dealing with the 

theoretical,  technical and practical aspects of business organization 

and management,   operational psychology,  technology, financial adminietration, 
etc. 

The Centre's main activities aro two-fold, being directed towards: 

i) Training and business improvement;  comprising; 

- Training of managers and technicians; 

- Socio-economic training; 

- Professional trainingv  and 

- Business organization in units or complete functional entities. 

ii)       Automatic data processing. 

Modem business management in a market economy where organisational 

form are continually developing requires precise information on 

entrepreneurial act ivi ties.    The more traditional information systems and 

data processing methods fail to satisfy modern requirements in terms of 

both quantity and quality,  and improved indicators are essential to 

successful business mar.ager.wnt,  better implementation of business policies 
and prompt dec i«i on-making. 

Biainess data retrieval, processing and presentation íB currently 

being modernized by means of various technical and electronic system«, 

ranging from simple technical aids,  such as calculators, to computer»; 

of unimaginable  capabilities. 

The Federal Centro is concerned with the introduction of automatic 

data processing,  as well as with the training of programmers,  operators 
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»«1 oth.r .prciali.t. „„ded for .uch .yst,•. 

¿Dfllcatlon of orer.t.n».!   ^,.^h „,.„„„. 

Kod.rn planning mthod, „, ^ ^^ ^ ^ ^^^ 

AU    »novation, are baa.d o» th. .o.t recen, scientific d.v.lop„„t. 

— «- Ht..t po..lMlmeB;.  ,hey „ uBer-orla„t.d a„d f>oUUat. t|M 

application of th. „o.t ,odern approach «th th. ^ate.t d.gr„ of 
•conomlo ben«fit. 

0» of th. „or. „cent v.t„ cptln,ization Mthod, „„.< 

rjrr^t"? ",,ti,ucai """*'•iB that °f °p-ati•1 «—»• * - SLIT, 
hr "n oono,rMd with th*—* —- - «•» oultur. and th. food-proc...ing lndMtry th „„„„  

and praotic.1 op.rational r....roh. ««•»« 

of for.!" ,°r the F,d"'1 Cïnt^e'• "^ »"'"1" " *• ^.inlnf 
fLl ' SCWinti'* «-. 1th Yurclav apicultor,    "h. 

«*naf«m»nt,  organisation of work   terh•^ , 

»— <—-> «««¿zzz : irr;: d*ta r"1* 
«v« da,, to one „„, r.rtloir,nt. -   ££.* " 

««up or country    n. lpeoiaU,.d .taff of thi LJ     ' t* * *' 

.uppl.«,„t.d hy lecturer, fro» universi..    ,«, , 
in.titutloM. a. „li „ w ver,lt"». '».Ututo, and oth.r 

practical "1" * *TP,rt' fr0" the •"t^"- *• «"oh 
ETiL/T " flV,n-    Hith,rt0' »»*> Pamcipant. ha« oc fro« th. following oountrie. P        "" 00— 

Mi-ioa:       Alaria, Chad, Congo, Brrot   pthi„ ,     „ 
Lih».    «„ Etiopia, (Jaron, »ana, Ivor, Cc*.t 
'""'  'hr°000-  "*"• «*ru, Senesi, sud«,   ¿nl. ' 
Upp.r Volta and Zambia. ' Ita""*«. 

«•la: rr:;^.^'eu- »- *-. —-* »•public 
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America«. Chile, Columbia, Cotta Rica, Ecuador, Peru and Venezuela. 

Europe and 
Middl. East:      Czechoslovakia, France,  Iraq, Jordan,  Lebanon, Spain 

and Syria. 

Uctures are usually delivered in Englieh, though other combination« are 
uMd, euch as Arabic/English/Serbo-Croat. 

Appi isatis of oparaticral  research trethods  in a~ri;ultUrP  B*d food- 

Development! in agriculture    and the food-processing induetry, 

manifest in ever-increasing production,  processing and commercialization, 

are cloeely connected with trends towards integration and harmonization 

of bueinese management and development.    Thue, a need haa arisen for 

more modern methods and decition-making procedure« within euch complex 

•yéteme.    The Centre went ahead with the establishment of a team of 

senior specialists in the application of operational research méthode, 
starting in 19^7 withr 

1. Training of managers and technicians; and 

2. Application of operational research methods. 

Training of managen and technicians 

Personnel training in the application of operational  research methods 

to agriculture and the food-proceesing industry is effected through 
courtes and seminars. 

Çogrjef 

The aim of these courses is to tram specialists from agricultural 

and food-processing enterprises in the application of operational research 

methods under determined business conditions and in the development of 
basto and integrated enterprises. 

The participants in these courses are from the development, planning 

and analytical servioes of the economic and production sectors. 

Tas syllabus is highly specialised,  including training in 

oparatlonal reeearoh methods, organisation and business economics.    The 
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tt"«teti i»iructic„ i. .uppL^t.d hv pr«ti011 MMpl#1 of th. 

T• *ü  •praoticsl advlnced trainini Ui" *»» •» « ««« or «roup u.». vith th. Msi.tanoe of the in.truotori!. 

-«»«7 in th. .„».rp^,.. in „hloh th# particlpant< ^ ^^    " 

hay Wn organized,  laatir* two to five day.. 

>. ~:rjr r ~ r:: r** —-*— 
«•—«h into th. .ppUoatio„ of Z \ " al'° »•»•'»•4 »ith 

«««h «thod. to ..v.r.! --JT ! '"", 0p"*ti°«l 

. iMton.. „d oo-operativoa.    At present    th«. 
• proJ.ct .ntttl.d "D.v.lo•».„t., „ ., * "* >">rkin« 0I1 

*—tri* 0Mpl„...    V*l0P~nU1 <**»«»«<» of th. vojvodin. wo- 

Ifc« application of these ot****^   , 

•*— * -•. p.. :.r rL^TLT r-" 
-"- -*-• - **-«. ruud t. z ri ",io uei'i- 
»f «o»r«y.   ft., f.u that oper.Uo„al

P'°V'd• *h* "•*»«• «Nil* 

r-"-of ~ *-£• - "-.Tir*th- 
»•UK. «*«. .n p,..^ .„. "*•*"*— d'""°• «* 

or on . oo^...ntary ^   In        J"'" - - — »P».t.„ 

"* r^ioii«! a,p,ot(, of th. 
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Vojvodina agro-irdustrial oomplex constitute a special research field. 

Application of linear programming methods 

Linear programming is appli d to different eccnotrfc fields, using 

the simplex method to define the structural model and taking as 

parameters all possible alternative activities, starting from the market 

and product introduction, raw material supplies and semi-finished product 

to subsequent processing phases, including aotual  production and work 

organisation variants. Calculations provide solutions with information 

on the optima adopted and the dual values of the maximum and minimum 

resources, as well as information on resource valorization through 

production phases and the dual not adopted. Therefore, each linear 

programming model assesses the optimization of possible alternatives 

within certain constraints, whereby specific activities are selected on 

the basis of their complex consequences and the maximization of given 

valueg. The complexity of the mechanism effect depends on the sector being 

defined by model. Hitherto, the Centre has applied linear programming 

methods in order to-optimize' 

Crop production; 

Crop and cattle production; 

Mixed feed production; 

Milk production, processing and marketing: 

Meat production, processing and marketing; 

Sunflower production, processing and marketing of fruit and 

vegetables. 

So— model characteristics 

Applied linear programming models use the simplex method with a 

•tructural model definition, taking as parameters   all actual  conditions, 

alternative« and starting bases. Thus, all models have common 

characteristics irrespective of the differences in the economio fields 

being defined. The main matrix with the intersection of activities and 

resources, i.e. vectors and equations or inequalities, includes all 

input information on observed productions by phases, operations and 

possible organizational alternatives. This part of the model definee 

precisely all the teohnical characteristics and conditions of the given 
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production process which form the basis and prerequisite*, for ite 

accomplishment.    Thus, crop production models .tart  from soil quality 

requirements,  taking into consideration the plant rotation laws and other 

condxtxons, characters of 8efcde,  products,  isolation, equipment capacities, 

hwn labour requirements for var cus working period up to maxxmum 

potential yield under dxxferent oonaition. UrrigaW or not), and the 
marketing sales conditions. 

Apart from herd movement, and feeding whio'.i depend on cattle 

categories, cattle production models requxre certain buildings for 

determined condition, of production organization.    Industrial production 

model, start  from raw material sources and the observed production 

rnyth* and possible alternatives and include all capacity requirement. 

for materials,  packing and storage (by-product) up to «i« nationftl 

and foreign market values, 

In production, processing and marketing linear models the ba.ic 

part  i. defined on a most comprehensive  basis - not  the sinple .u« of 

..veral factors affecting production processes,  but  they must repre.ent 

the emergent qualities of all  intordepenoort conditions of given 

vertically i^rated    for»,  possible m,rket  conditions being expreMed 

a- hypothetical alternativo raw Serial   source* or ^  th -        „ • -        . iJJ- ^m^is oi  as  the marketinir 
of »eiiu-flniahod vomua finished products. 

Ik. .econd part of the ,„atr. „  i.e.  ^nthand ,irte of ^ ( 

hjrpoth.... „Uh a vari.», of constrain.     Por inEta„C(! 

Crop produot,• «d3l. ,tart from äiff(lront 

LT!    "variatl0nB of •nt —- - *— 1*~ a. t,d ky ellBtine capacitiee or oprort.uriUiea of pu - 

.^ip-ent capaci«!.. „r fr0B introduoin€ ^ 

- no juried ub«,, .„ th.t the modale optimiae gtruo       '«ZI 
organization. na wortt 

Livestock production models allowed for change, xn exi.ti«, h— 



Industrial production nod«li define technical resource capaciti«« 
and product marketing possibilities with given constraints. 

The righthand side of the model represente special optimization 

conditions and the solutions thus calculated are   wi+hin the given 
resources. 

Comparative analysis of these solutions provides th« information 

needed for making decisions on investment policy,  purchasing, sales «to. 

Th« criteria functions of applied models are given as economic 

functions for the purpose of maximizing production or minimizing cost«. 

Economioal utility is maximized in th«se models, Mit th« cost of mixed 
f««d production is minimized. 

Applied models also use   various purchase and selling price 

hypothesis permitting the optimization of alternative resource use to 
aid complex business decision making. 

Elaboration and application of linear models 

Only some characteristics of applied linear programming models have 

b«en described owing to the restrictions of a paper of this kind.    However, 

it can h« seen that the methods ucad are very complex and oritioal for 

decision-making, and the Centre's responsibilities can be appreciated. 

Linsar programming models can only be successfully elaborated by 

working with a team of experienced specialists to provide the necessary 
input information. 

In other words, p«opl« responsible for the »pplioation of models 

under real agro-industrial conditions must collaborate with team« of 

production and economic specialists employed in the enterprises for which 

th« aodels are «sing elaborated.    Involving a tea« of this kind has 

Advantages other than assuming accuracy of input information, in that 

confidence in the method and its results is inspired, thus improving th« 
chances of th«ir successful application. 



Bwitta. providing current infoimi ion, limar profimmin« aod.1. 

U thtir application hav a lon^t.r. u».   Ueh aod.1 .labora** 

*•**•••«*. an int.ll.otual inv.fnt, which can I» .ff.ctiv.lv u~d for 
J«ars to OOM. 

Tht Min aatrix .©.tiy r«ain. invariable, «inc. th. introduction 
of n~ information only involv. .light chanf. of co.ffioi.nt. or i»w 
alternativ.., woh M pPict or produotHI|iJ| Oh-0-Mi   WiêR th# âbww 

»rtlonod ut. 00-op.r.f. advantat.ou.ly with th. .odol u»„ ovr an 

«t.*Wd „.nod of ti», th. entro ..nd. conciti«, «i., ion. to th. 

••tarpria. «i .conoai.t. di.cu.. an th. pha... i„ preparation for 
•otual d#ci.lon ,^inf>    Äi| colUbopmtion whioh includ#- Bet 

^plication of eci.ntific achieve-nt. to or,a„i..tion and «na^ont, 

••moa. i. tjrpioal of thi. inetitution in all it. .ctiviti... 

J»lia«t4on 0f oihmr m**^ 

I» it. ..alin«. with atrioultural and in.tu.tria! enterpri-, th. 
<**r* ha, Ui0 ^líéá oth#p wthod- ^ ^^ eorw#^' 

vario«, mearoh objetivo.. *•"•»•» • *»• 

Other -thod. have ueuallv b~„ appli.d on account of their 
«•apieejentarit* to liwar »nmr—ri*. «•i^ w «tfco,,.. I«V«rin« «.thod, woh ^fcoa. ^ i4jl||Unfl(| 

•i«Ution »tbed. t.* to a^rt... diff#r<Bt 

•• • b- for calculating pce.ibl. .olution. with corree^iT^ 

rt-tl« ha», and Elution. obtained with their fiv.n pr^rt!      - 

•valúate corroMondinf alternativ... **•" 
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- pig breeding 

- crop production 

- capacities and labour utilization 

- financing 

Application of simulation methods 

This standard programme series was based on actual research 

requirements in the above fiolds. 

Por instanco,  research into cattle production on a combined enterprise 

is based on the existing dairy cow herd, and considers the biological 

|        parameters appropriate to cattle as well ae  the possible variations of 

herd reproduction policies in order to stimulate the existing herd 

fluctuations over a period of ton years, with calculations being given 

monthly for livestock categories,   in terme of milk,  reproduction and 
fattening animals. 

Since the results obtained did not satisfy the development requirements, 

the possible effect of purchasing pregnant heifers during the observed 

period was calculated.    Following perusal of the solutions adopted, * 

standard programme was elaborated for feeding cattle on a monthly basis, 

indicating requisite  feed-stuff production and purchasing. 

All calculations reflected tue economic berwfit expressed as the 

difference between sales price and actual production costs, enabling 

comparitive analysis and facilitating decision making. 

Pig breeding programmes have been elaborated in order to provida 

»ore effective information on a weekly basis on livastook catégorisa, 

in tarma of feed-stuff consumption and sale of fattened animals, thus 

contributing to more effective management of such enterprise. 

These programmes have also been used for the calculation of economic 

effeots of piglet weaning after 7,21 or 35 days, thus oonfirming programming 

adaptability.    Crop production models can acoommodate a great variety of 

combinational alternatives.    Each production cycle is oharged with 

variable costi per hectare,  including direct equipment costs for seeding 
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•tructure.    On the other hand,  crop yields are simulated for a series of 

pre.umed years based on climatic variations (maxima/minima), whereafter 

acceptable variants are selected following analysis.    However, not every 

acceptable variant can be used because siding structures under actual 

production conditions e «wo demani to exceed capaci xcs.      Thus,  the 

previous programme ie complemented by separate calculations of the labour/ 

capacity equilibrium,   indicating alternative possibilities of work 

organization and operational priorities.    Separate programmes can be 

developed to aid financial policy making.    These may assume possibilities 

of obtaining outside engaging loans and credits, whose origine and 

borrowing conditions can bs  followed in three-month stages for a serie, 

of year..    Such decision making should be present in the management of 
•ach enterprise. 

Finally,  it i. to be noted that the Centre has also carried out 

mearon under the economic condition, of individual farm, by region. 

and property structures.    The combination of simulation method, and 

technique, have yielded more useful remits for specialization of 
production in the private sector. 

LlhoüT f"<"rP 'ntiV'til,^ Ín th' «I*"»"- "* -1 -!-  - „ 

i. *JZ T° °rt°n "" i""*ht in,°the activiti'" °f «"• *-*» in «h. tuli of tr.lni^ ^naga„ Iod Uchni0Um in ,;he appUcatloii 

operational re.earoh methods o 

A .ummary of the experience gained during the application of 

operational research method, repre.ent. an even more complex ta.k a. 

it involve, the experience acerad by a large number of .peciali.t. 

"herea. the .taff of the Centre were only nerfor«.^     * 
matt.~ «r ^*v^ , Performers and consultant. in •attere of methodology.    ». Umfiu t0 „ derivod 

are manife.t i„ the fact that enterpri.es conoem H       • 
i *      J     , «T"*ae. concerned continue to utili.« 
inteneivly the exi.ting model, and elaborate    new modal.     „ 
to improve reeult.. dal'' *h#n «"•••«y, 

Fro. the .tandpoint of mastering and applyin, thj> 
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ana unite in a variety of economie fields has enabled the Centre to embark 

upon the three year project untitled "Developmental optimization of the 

Vojvodina agro-industrial complex," which has developed successfully 

alongside with other projects. 

Specialists needed for the operation and development of éìgro-industrial 

complexes 

Under current social conditions,  new scientific, technological and* 

economic problems have to be repeatedly solved by managers and technicians 

in agriculture and the food-processing industry.    The question of 

effective management  is becoming increasingly difficult and complicated. 

Enterprises increase in size daily, their organizational structure and 

human relations grow more complex,    in a word, management  in the 

traditional manner is becoming increasingly difficult. 

Economic development is outstripping managerial development, and 

the successful  incorporation of managers in complex integrated 

enterprises in agriculture and industry is essential. 

To ensure the effective operation of a large agro-industrial complex, 

staff requirements are as follows 

- Organizers of complex operational and management systems with a 

corresponding technical and economic planning team as well as a 

socio-economic team; 

- Methodologists and programmers for the application of operational 

research methods, 

- Organisers of information systems; and 

- System-analysts,programmers,  operators and other      data 

processing experts with experience on mini-computers and 

electronic computers. 

Hie ever-growing need for specialized personnel can be met by means 

of continuous systematic functional training in all specialist fields. 

Knowledge   acquired through normal channels is insufficient and has to 

be supplemented by training at the Centre and similar institutions if 

satisfactory results are to be obtained.    The Federal Centre hau had 
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hitherto over 20,000 participants in different courses and seminars. 

To »void over-8peciaiizationf  technicians in agriculture and the food- 

processing industry also receive socio-economic  training at the Centre, 

thus contributing to more successful management.     The past experience, 

ourrent practices and future aims of the Federal Centre ensure that 

the Centre's functional training of specialists  m agriculture and the 

food-processing industry will continu* to be successful, even in the 

complicated systems of an agro-indus tri al complex.     In achieving it» 

objectives,  the Federal Centre collaborates with outside experts,  such 

aa specialists from enterprises and different institutions, university. 

professors aa well as experts from abroad. 
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