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CONCLUSIONS 
AND RECOMMENDATIONS 



During its third full-members meeting, which was 
held at the EIMA on 6th and 7th November 1991 
and attended by 50 experts from 25 countries, the 
"Club of Bologna" discussed the following 
matters at great length: 
 
— Development of mechanisation in Eastern 

European countries; 
− Strategies for the development of agricultural 

mechanisation in developing countries; 
− Mechanisation requirements for low input 

sustainable agriculture; 
− Principles of Total Quality applied to 

agricultural mechanisation 

raising the following 

Conclusions and Recommendations 
 
1. Development of mechanisation in Eastern 

European countries 
 
After the disintegration of COMECON, analysis 
began with consideration of the present situation 
which is as follows: 
 
— from the point of view of agricultural 

production: 
− tendency to create food surpluses due to 

notable drops in export; 
decreases, in real terms, in product prices paid 
to farmers; 

− problems involved in converting from co-
operative or State-owned companies to privately 
owned family-type farms, partly due to the lack 
of capital for investments and inadequacy of 
government incentives (in capital or interest 
accounts) for farmers; disorganization and/or 
inadequacy of the distribution and market 
systems for supplying input and selling output; 

 
− as regards the manufacturing of 

agricultural machinery: 
drop in sales and export and therefore the need 
to drastically re-dimension production; 

products not economically competitive, partly 
due to their inferior quality compared to 
Western goods; 

− lack of correspondence to the future 
mechanisation requirements of family run 
farms; 

insufficient technological and technical back-up 
and lack of government financial support for 
modernizing manufacturing processes; 

− inadequate or total lack of economic 
management analyses; 

lack of support production of components and 
special parts with impossibility of acting on 
large-scale economies; lack of efficient sales 
and after-sales service networks; 

 
− as regards agricultural mechanisation: 
− lack of small-scale mechanisation suitable for 

family-run farms; 
− entire agricultural sectors and     operations 

which have still not been mechanized; 
− no networks of agro-mechanical  
     service companies; 
− poor technical advisory services; 

market problems and difficulties in finding 
repair/spare parts shops. 

 
Having established this situation, the Club: 
 
A. stresses the need for a powerful evolutionary 
boost in the manufacturing sector, including 
technological developments based on advanced 
engineering designed to: increase labour 
productivity; reduce production costs; create 
environment-friendly technology suitable for local 
agriculture and the new private structural 
organization which is being developed; 
 
B. recommends the implementation of efficient 
sales and after-sales networks for agricultural 
machinery, and encourages the creation of agro-
mechanical contractors; 
 
C. invites Western countries to become involved 
in wider cooperation programmes 
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and provide technical and economic aid to 
allow real rational growth in the sector, which 
will actually help Eastern European countries 
convert to market-oriented economies. 
 
 
2. Strategies for the development of 

agricultural mechanisation in developing 
countries. 

 
The Club discussed the case studies of India, 
Korea and Mexico. With reference to these 
the Club noted that there are large areas of 
land and numerous crops which still require 
the development and widespread introduction 
of suitable mechanisation, mainly designed to: 
speed up operations. reduce losses and boost 
the quality of the products themselves. It was 
particularly noted that there is a great need for 
mechanisation for sloping areas, harvesting 
fruit and vegetable crops and, in some areas, 
transplanting and harvesting rice. In industrial 
terms, it was found that cottage workshops 
(spread all over the countries) and small 
industries need modernizing and strengthening 
as regards: heat treatments, use of better 
quality materials and products required by 
large-scale economies. To a certain extent this 
also applies to large companies, which need to 
get involved in joint-ventures with major 
well-established companies from 
industrialized countries. It is also hoped that 
major cooperation programmes will be set up 
in the re-search and development sector of the 
agricultural/mechanical industry. 
 
This is particularly desirable in view of the 
predicted large-scale increases in the demand 
for food products and energy consumption in 
the agricultural industry over the next ten 
years. The demand in the near future will 
particularly regard mechanisation for cereal 
production, the harvesting of oil crops, the 
harvesting of industrial crops for the foods 
and materials sectors (fibers, etc.), post-
harvesting technologies and inter-farm 
transports. 
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New research and development programmes 
must be well supported by technologically 
advanced mechanisation. The development of 
contracting agro-mechanical services using 
more powerful machinery with a greater 
work capacity is also recommended. 
 
In conclusion, the Club of Bologna agreed on 
the following recommendations: 
 
A. every country must have its own unique 
agricultural mechanisation policy. This must 
define the appropriate levels of 
mechanisation, provide a framework for 
importation and development of local agro-
mechanical concerns and impose 
standardization. It must also address the need 
for repairs and maintenance and for training; 
 
B. appropriate mechanisation will increase 
productivity, and may lead to maintaining the 
number of people employed on the land. 
Mechanisation leading to a reduction in 
number of agricultural employees is only 
appropriate when other industries are 
established and provide alternative em-
ployment: 
 
C. appropriate mechanisation must reflect the 
scale of farm operations and amount of 
power needed. It must also address the needs 
of human and animal power as well as farming 
machinery. In general it should sup-port a 
continuation of mixed farming which does not 
lead to environmental problems; 
 
D. no country can depend totally on impor-
tation as regards farming machinery. A lo-cal 
agro-mechanical industry will ensure that 
mechanisation meets the local agricultural 
needs, and will also ensure that spare parts 
are available. A strong dealership network is 
essential and must provide a repair and 
maintenance service; 
 
E. training and development in the mecha-
nical and farming sector is vital. Training 



should be guaranteed for farmers, retailers 
and people providing repairs and maintenance 
services; 
 
F. external assistance must not simply pro-
vide machinery but must aim above all to 
develop an integrated system for 
mechanisation including research, 
manufacture, re-pair, education and training. 
 
 
3. Mechanisation requirements for low 

input sustainable agriculture (LISA). 
 
A thorough discussion was held following the 
two introductory presentations. This di-
scussion included members from developed 
and developing countries. It was generally 
agreed that LISA is appropriate to reduce 
input resources and to maintain profitability 
and protect the environment. 
 
On the basis of the experience acquired so far 

the Club of Bologna has drawn up the 
following recommendations: 
 
A. agricultural engineers must he actively 
involved in research and development of the 
mechanisation requirements. The papers 
outlined several examples of these 
mechanisation needs, in particular as regards 
the following: conservation tillage, applica-
tion of fertilizers and plant chemicals, manure 
application, rotation cropping, erosion 
control, irrigation and draining. 
 
B. within these operations the profitability 
for the farmer should however be balanced 
with the efforts towards environment pro-
tection, though it is not easy to put a cost 
figure on items such as: safety risks for farm 
workers; long term effects of soil compaction; 
surface and underground water contamination; 
damage to local flora and fauna, etc. The 
discussion also pointed out that there are 
some questions as to whether it is possible to 
incorporate suitable agricultural practices and 
still be profi- 

table or as profitable as the farmer who does 
not use sustainable practices. It will take 
several years of continuing research and 
monitoring to determine whether these 
practices are profitable. 
 
C. in many cases developing countries are 
still trying to reach self-sufficiency in food 
production; many are still in the process of 
increasing inputs (chemicals and machinery). 
This means that they are in a position to ob-
serve and learn from the developed countries. 
This does however mean that a rational use 
should be made of the elements learnt so as 
not to increase production costs or cause 
damage to the environment. 
 
D. in any case LISA represents a multi-
disciplinary programme. It will require 
engineers working jointly with the 
agronomists, plant pathologists, 
entomologists, soil scientists, etc., in order to 
obtain successful scientific results in research. 
The research should also in-corporate the 
ideas and suggestions from citizen groups and 
policy makers. 
 
E. some countries have already adopted re-
gulations that include a revision of agricul-
tural production practice to protect the envi-
ronment in the long term. The effects in these 
countries should be carefully observed. 
 
4. Principles of Total Quality applied to 

agricultural mechanisation. 
 
Finally the Club discussed the important 
efforts of manufacturers of farming machi-
nery to apply production management based 
on the principles of Total Quality. These 
principles will lead inevitably to: 
 
– changes in company organization; 
− increasing the education level of the 

employees involved with production; 
improved capability to communicate 
among farmers, machinery manufacturers 
and dealers; 
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improvement of the sales and after-sales 
network. 

 
At present there are still few industrial con-
cerns which follow these guidelines in their 
entirety, though in the case of agricultural 
mechanisation, they should be based on a 
thorough knowledge of specific farming 
requirements (soils, production orders, 
weather and morphological conditions, 
economic conditions, etc.). Since the 
conditions of agriculture are different th-
roughout the world and subject to rapid 
change, the number of people involved in the 
Total Quality production process must 
constantly increase. The discussion led to the 
following recommendations: 
 
A. need to improve communicat ions 
among machinery manufacturers, farmers, 
dealers and research bodies in order to define 
as a priority and with precision the actual 
technical and economic features of the 
various farming practices, according to the 
specific conditions of the soil, weather, 
structure, crops, etc. 
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B. need to assist farmers in identifying the 
most appropriate mechanisation for their 
specific structural, technical and economic 
conditions. 

C. in the case of developing countries, the 
establishment of proper networks of infor-
mation among farmers, dealers and manu-
facturers must be particularly supported; this 
in order to overcome all the difficulties 
deriving from the distances between users 
and retailers and to avoid possible misun-
derstanding; 

D. machine reliability, speed of external 
repair operations and supply of spare parts 
are all basic aspects of Total Quality; 

E. the specific requirements of contractors 
should be taken into account; 

F. it is important to develop information and 
documentation on agricultural machinery by 
testing and performing certification directly 
at farm level, according to approved 
international standards of method. 



CONCLUSIONI 
E RACCOMANDAZIONI 



Il "Club of Bologna", nel corso della sua terza 
riunione plenaria, svoltasi presso l'EIMA nei 
giorni 6 e 7 novembre 1991 con la partecipazione 
di 50 esperti provenienti da 25 Paesi, ha 
approfonditamente discusso i seguenti temi: 
 
–     Sviluppo della meccanizzazione nei Paesi 

dell'Est europeo; 
− Strategie per lo sviluppo della mecca-

nizzazione agricola nei Paesi emergenti; 
Fabbisogni di meccanizzazione per sistemi 
agricoli a bassi livelli di input; 

− Principi della Qualità Totale applicata alla 
meccanizzazione agricola. 

pervenendo alle seguenti 

Conclusioni e Raccomandazioni 
 
1. Sviluppo della meccanizzazione nei Paesi 

dell'Est Europeo 
 
Dopo la disintegrazione del COMECON, l'analisi 

svolta è partita dalla considerazione della 
situazione attuale che si presenta come segue: 
 
– dal punto di vista della produzione 

agricola: 
tendenza alla creazione di eccedenze delle 
produzioni alimentari causa le sensibili 
diminuzioni dell'export; 

− diminuzione, in termini reali, dei prezzi dei 
prodotti pagati agli agricoltori; 

− difficoltà di passaggio da aziende a conduzione 
cooperativa o statale ad aziende private di tipo 
familiare anche per la scarsezza di capitali da 
investire e l'insufficienza di incentivi 
governativi (in conto capitale o in conto 
interessi) alle aziende; 

− disorganizzazione e/o insufficienza del sistema 
di distribuzione e di mercato per la fornitura 
degli input e per la vendita degli output; 

– dal punto di vista della produzione di 
macchine agricole: riduzione delle vendite e 
dell'export e, 

quindi, esigenza di drastico ridimensionamento 
delle produzioni; 
mancanza di competitività economica delle 
produzioni stesse, anche per la loro inferiore 
qualità in rapporto alle produzioni occidentali; 

− scarsa rispondenza alle esigenze future di 
meccanizzazione delle aziende agricole 
familiari; 

− insufficiente background tecnologico e 
tecnico e mancanza di supporti finanziari 
statali per la modernizzazione dei cicli 
produttivi; 
assenza o carenza di capacità manageriale; 

− assenza di indotto per la produzione di 
componenti e di parti speciali con impossibilità 
di giocare sulle economie di scala; 

− mancanza di efficienti reti di vendita e di 
assistenza post-vendita; 

 
 
– dal punto di vista della meccanizzazione 

agricola: 
− mancanza di una piccola meccanizzazione 

adatta alle imprese familiari; esistenza di interi 
settori produttivi e operazioni ancora non 
meccanizzati; mancanza di reti di imprese agro-
meccaniche di servizio; 
carenza di assistenza tecnica; 

− carenza di reti di vendita, di officine di 
riparazione e di approvvigionamento di 
ricambi. 

 
Sulla base del riconoscimento di questa realtà, il 
Club: 
 
A. sottolinea l'esigenza di una forte spinta 
evolutiva nel settore costruttivo, incluso lo 
sviluppo della produzione di tecnologie basate 
sull'ingegneria avanzata, mirata a: aumentare la 
produttività del lavoro; ridurre i costi di 
produzione; realizzare tecnologie rispettose della 
conservazione dell'ambiente e idonee alle 
agricolture locali e alla nuova situazione 
strutturale di tipo privatistico che si va creando; 
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B. raccomanda la messa in essere di efficienti 
reti di vendita e post-vendita delle macchine 
agricole, nonché la promozione della creazione 
di imprese agro-meccaniche di servizio; 
 
C. invita i Paesi occidentali ad aprirsi alle più 
ampie forme di collaborazione ed assistenza 
tecnica ed economica per consentire un reale 
e razionale sviluppo del settore mirando alla 
realizzazione di soluzioni compatibili con 
l'effettivo recupero al mercato delle Nazioni 
dell'Europa Orientale. 
 
 
2. Strategie per lo sviluppo della mecca-

nizzazione dei paesi emergenti 
 
Il Club ha discusso i casi di studio dell'India, 
della Corea e del Messico. A tale riguardo, il 
Club ha individuato esservi vaste aree e molte 
colture che tuttora richiedono lo sviluppo e la 
diffusione di un'appropriata meccanizzazione 
atta, soprattutto, a: aumentare la tempestività 
nello svolgimento delle operazioni; ridurre le 
perdite: migliorare la qualità delle produzioni 
stesse. Fra queste, in particolare, si evidenzia 
una forte esigenza di meccanizzazione 
appropriata alle aree declivi, alla raccolta della 
frutta e dei prodotti ortivi e, in alcune aree, al 
trapianto e alla raccolta del riso. In termini 
industriali, poi, si è evidenziata l'esigenza di 
ammodernamento e rafforzamento delle 
piccole unità artigianali (ampiamente 
distribuite all'interno dei vari Paesi) e della 
piccola industria specialmente in tema di: 
trattamenti termici; impiego di materiali di 
migliore qualità; produzioni che fruiscano 
delle economie di scala. Ciò riguarda, in 
qualche misura, anche la grande industria per la 
quale è stata evidenziata l'opportunità di 
attivazione di joint-ventures con serie e avan-
zate industrie di Paesi industrializzati. Ampie 
forme di collaborazione sono auspicate anche 
per quanto riguarda attività di ricerca e svi-
luppo nel settore meccanico agricolo. 
 
Ciò, in particolare, in vista del previsto ele-
vato incremento, nei prossimi 10 anni, del- 
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la domanda di prodotti alimentari e dei 
consumi energetici dell'agricoltura. La do-
manda del prossimo futuro riguarderà, in 
particolare, la meccanizzazione per: la pro-
duzione di cereali; la raccolta delle produ-
zioni oleaginose; la raccolta delle colture 
industriali a destinazione sia alimentare, sia 
materiale (fibre, ecc.); le tecnologie post-
raccolta; i trasporti interaziendali. 
 
È stata, inoltre, evidenziata l'esigenza di sup-
portare nuovi programmi di ricerca e sviluppo 
a favore di una meccanizzazione di alto livello 
tecnologico, così come di favorire lo sviluppo 
di imprese agro-meccaniche di servizio con 
l'uso di macchine di maggiore potenza e di 
più ampie capacità di lavoro. 
 
In conclusione, il Club di Bologna si è trovato 
concorde sulle seguenti raccomandazioni: 
 
A. ogni Paese si deve dotare di una sua 
propria politica di meccanizzazione agricola. 
Essa deve: definire i livelli di meccaniz-
zazione più appropriati; favorire la creazione 
delle infrastrutture necessarie all'importazione 
e allo sviluppo delle industrie agro-
meccaniche locali; imporre criteri di stan-
dardizzazione produttiva. Deve, inoltre, 
sviluppare efficienti reti di riparazione e 
manutenzione, nonché promuovere attività di 
formazione professionale; 

B. una meccanizzazione appropriata atta a 
garantire incrementi di produttività potrebbe 
anche consentire il mantenimento dei livelli 
attuali di occupazione nel settore. Un livello 
di meccanizzazione mirato a una riduzione di 
tali addetti risulterebbe appropriato solo a 
fronte di un settore industriale 
sufficientemente consolidato, in grado di 
assorbire manodopera dall'agricoltura; 
 
C. un livello di meccanizzazione appropriato 
deve risultare congruente alla scala delle 
dimensioni aziendali e alle specifiche 
esigenze di potenza. Esso deve anche essere 
in grado di correlare l'utilizzo del lavoro 
umano e animale a quello delle macchine 



agricole; in generale deve, inoltre, garantire il 
mantenimento di aziende a orientamento 
produttivo misto, onde contenere problemi di 
carattere ambientale; 
 
D. nessun Paese può totalmente dipendere 
dall'importazione in termini di macchine agricole. 
Per questo, va favorito lo sviluppo di produzioni 
agro-meccaniche locali tali da garantire una 
meccanizzazione capace di adattarsi ai fabbisogni 
agricoli di quella specifica realtà, nonché di offrire 
la necessaria disponibilità di componenti e 
ricambi. Inoltre, una rete di rivenditori fortemente 
organizzata risulta essenziale, anche per garantire 
una adeguata assistenza di manutenzione-
riparazione; 
 
E. l'addestramento e la divulgazione nel settore 
meccanico e agricolo rappresentano iniziative 
essenziali. La formazione va garantita agli 
agricoltori, ai rivenditori e a tutte le persone 
coinvolte nelle attività di manutenzione-
riparazione; 
 
F. l'assistenza esterna non deve fornire solo 
macchine ma deve soprattutto mirare allo sviluppo 
di sistemi integrati di meccanizzazione, 
includendo in ciò attività di: ricerca, produzione, 
riparazione, formazione e addestramento. 

3. Fabbisogni di meccanizzazione per sistemi 
agricoli a bassi livelli di input (LISA) 

 
Un'ampia discussione è avvenuta a seguito della 
presentazione dei due rapporti introduttivi. Essa ha 
coinvolto Membri di Paesi sviluppati e in via di 
sviluppo; in generale è stato riconosciuto che 
l'approccio LISA è un metodo appropriato per: 
ridurre i consumi dei fattori produttivi, mantenere 
adeguati li-velli di redditività, salvaguardare 
l'ambiente. 

Sulla base delle esperienze sinora acquisite il Club 
of Bologna è giunto a formulare le seguenti 
raccomandazioni: 

A. gli ingegneri agrari dovranno essere atti-
vamente coinvolti nella ricerca e nello sviluppo 
dei fabbisogni di meccanizzazione. Le relazioni 
hanno sottolineato alcuni esempi di queste 
esigenze di meccanizzazione, in particolare nei 
seguenti settori: conservazione del suolo agricolo, 
distribuzione di fertilizzanti e di fitofarmaci, 
gestione dei liquami zootecnici, rotazioni agrarie, 
controllo dell'erosione, irrigazione e drenaggio. 

B. nello svolgimento di queste attività, vanno 
comunque combinate le esigenze di redditività 
dell'agricoltore con gli sforzi di salvaguardia 
ambientale. Peraltro, è difficile dare un peso 
economico a voci quali: sicurezza degli operatori 
agricoli, effetti nel lungo termine del 
compattamento del suolo, contaminazione delle 
acque superficiali e di falda, danni alla flora e 
fauna locali ecc. La discussione ha, poi, 
sottolineato che esistono ancora alcuni problemi 
nello stabilire le differenze di redditività tra gli 
agricoltori che applicano i metodi LISA e quelli 
che impiegano tecniche convenzionali. Saranno, 
pertanto, ancora necessari diversi anni per affinare 
le ricerche onde de-terminare detti limiti di 
convenienza. 

C. circa i Paesi in via di sviluppo, si sta in molti 
casi ancora cercando di raggiungere 
l'autosufficienza alimentare, sì che si è di fronte, 
tuttora, a un processo di incremento dell'impiego 
dei fattori produttivi (concimi, fitofarmaci e 
macchine). Tali Paesi si trovano, quindi, in una 
posizione di "osservatori" in grado di apprendere 
ciò che avviene nelle nazioni industrializzate. Ciò, 
comunque, non deve significare in nessun caso 
l'impiego sconsiderato dei fattori stessi ma una 
loro razionale utilizzazione tale da non far au-
mentare i costi di produzione e da non com-
promettere la protezione ambientale. 

D. il LISA rappresenta, in ogni caso, un 
programma multi-disciplinare. Come tale, esso 
richiede che gli ingegneri lavorino in stretta 
collaborazione con: agronomi, patologi 
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vegetali, entomologi, pedologi ecc. Ciò per 
garantire il conseguimento di risultati 
scienti f ici  posit ivi nella r icerca;  
quest'ultima, inoltre, deve anche tenere conto 
dei suggerimenti e delle esigenze provenienti 
dal mondo esterno dei fruitori ambientali e 
della classe politica. 
 
E. alcuni Paesi hanno già adottato disposi-
zioni che prevedono una revisione delle di-
verse pratiche agricole per la salvaguardia 
ambientale nel lungo termine. Si raccoman-
da, pertanto, di seguire attentamente i risultati 
che nei Paesi stessi verranno conseguiti. 
 
 
4. Principi della Qualità Totale applicata   
    alla Meccanizzazione Agricola 
 
Il Club, infine. ha discusso gli importanti 
sforzi condotti da diverse industrie di mac-
chine agricole per l'applicazione di una ge-
stione produttiva basata sui principi della 
Qualità Totale. Il perseguimento di tali 
principi porta inevitabilmente a: 
 
– modifiche nella organizzazione azien-

dale; 
− incremento del livello educativo degli 

addetti alla produzione: 
miglioramento della comunicabilità tra: 
agricoltori, produttori di macchine e ri-
venditori; 
miglioramento della rete di vendita e di 
assistenza post-vendita. 

 
Allo stato attuale, ancora poche sono le 
realtà industriali che seguono integralmente 
tale filosofia la quale comunque, nel caso 
della meccanizzazione agricola, deve basarsi 
su un'approfondita conoscenza delle esigenze 
delle specifiche agricolture (terreni, 
ordinamenti produttivi, condizioni climatiche 
e morfologiche, condizioni economiche ecc.). 
Poiché, pertanto, le condizioni agricole 
risultano differenti nelle diverse aree 
mondiali, nonché soggette a rapidi 
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cambiamenti, il numero di persone coin-
volto nel processo produttivo a "Qualità 
Totale" deve essere in continuo crescendo. 
 
La discussione svolta ha portato a formulare 
le seguenti raccomandazioni: 
 
A. esigenza di migliorare la comunicabilità 
tra produttori di macchine, agricoltori, ri-
venditori e centri di ricerca al fine di defi-
nire prioritariamente e con esattezza le reali 
prestazioni tecniche ed economiche delle 
varie macchine, motrici e operatrici, neces-
sarie allo svolgimento delle diverse prati-
che agricole, sulla base delle specifiche 
condizioni pedologiche, climatiche, struttu-
rali, colturali ecc.. 
 
B. esigenza di assistere gli agricoltori 
nell'individuazione delle soluzioni di mec-
canizzazione più appropriate alle loro spe-
cifiche condizioni strutturali, tecniche ed 
economiche. 
 
C. per i Paesi in via di sviluppo, particolare 
incoraggiamento alla costituzione di appro-
priate reti di informazione tra agricoltori, 
rivenditori e industrie. Questo per ovviare a 
tutte le difficoltà connesse alle eccessive 
distanze tra utenti e rivenditori e per evitare 
possibili fraintendimenti fra le parti. 
 
D.  basilarità della considerazione degli 
aspetti di affidabilità delle macchine, rapi-
dità degli interventi di riparazione esterni e 
fornitura dei componenti di ricambio. 
 
E. debita considerazione, nel quadro gene-
rale, delle specifiche esigenze delle imprese 
di servizi in contoterzi. 
 
F.  necessità di sviluppare l'informazione e la 
documentazione sulle macchine prodotte 
attraverso opportune prove e certificazioni da 
condurre direttamente a livello aziendale, 
secondo standards metodologici riconosciuti 
e seguiti internazionalmente. 



OPENING SESSION 



Prof. Giuseppe PELLIZZI 
President of the Club, Italy 
 
 
Good morning gentlemen. I think we can start. 
First of all welcome to all of you and thanks for 
coming here. Some more people will join us 
shortly. As usual, you are invited when you want 
to speak, to start with your name, for registration 
and for the preparation of the minutes of the 
proceedings. At my side there is the new president 
of UNACOMA, Mr. Celli who is a manufacturer, 
to whom I will give the floor in a few minutes. Just 
a few announcements. First of all, let me inform 
you that there are several full members who 
apologize for their absence. Dr. Brown from 
Australia, Prof. Domier from Canada, Dr. Hetz 
and Dr. Wylie from Chile, Prof. Hua from China, 
and also Wang from China, Profs. Gego Goehlic 
and Schoen from Germany, Prof. Lehoczky from 
Hungary, who has serious family problems with 
his wife who is not in good health, Dr. Sarig from 
Israel, Prof. Spellman from the Netherlands, Prof. 
Ward from New Zealand, Dr. Heyns from South 
Africa, Dr. Sundell from Sweden, Chakkapak 
from Thailand, our Management Committee 
member Prof. Matthews from United Kingdom 
who is at present, I think, in Australia, Prof. 
Godwin from Silsoe College, Mr. Vowles of the 
Manufacturers Association of the United Kingdom 
and Prof. Edwards, Hiler, Lanphier and 
Ebbinghaus from the United States of America, as 
well as, Mr. Uzureau from the European 
Community in Brussels. In addition, I would like 
to express a particular welcome to the following 
colleagues who accepted to join our club as full 
members in 1991; Prof. De Baerdemaeker from 
Leuven University Belgium, Prof. Irenilza De 
Alencar Naas, Brazil and Dr. Magalesh, Brazil, 
Dr. Jimenez, Colombia, Dr. El Hossary, Egypt, 
Mr. Le Bars, France, Dr. Ojha, India, Dr. Harada, 
Japan, Prof. Snobar, Jordan, Prof. Bardaie, 
Malaysia, Prof. Speelman, Netherlands, Prof. 
Singh who is 

the General Director of The Asian Institute of 
Technology in Bangkok, Dr. Lanphier, United 
States, Dr. Kryazkov, General Director of VIM in 
Moscow, Dr. Shurinov from USSR, and Prof. Gil, 
Venezuela. 
 
As usual, you will find a folder with the do-
cumentation. I mean: the minutes of the 1991 
meeting; the copy of the keynote re-ports 
presented in this meeting; a copy of the 25 
Country Reports received up to now; some other 
documents concerned with the directory or the 
exhibitors in this edition of EIMA. In addition 
there is enclosed a copy of a report sponsored by 
FIAT Geotech on the problem of Total Quality 
applied to agricultural machinery, as well as a 
small souvenir offered by UNACOMA. 
 
Unfortunately this year we had some difficulty in 
organizing our meeting. Some keynote reports 
arrived too late and this prevented us from 
distributing them before the meeting, in advance, 
as last year. I should also like to add that if any of 
you are interested in receiving more copies of the 
minutes or of the country reports, you can ask for 
the Secretariat. You will also find the updated list 
of the Full Members. Once again, please check if 
the address, telephone number and fax number is 
correct, if not, please notify the Secretariat of any 
changes. Let me remind you also that this evening 
the President of UNACOMA has the pleasure of 
inviting all of you at 6.30 for a glass of wine or 
something, a simple cocktail in order to give all 
the members of the Management Committee of 
UNACOMA, who are manufacturers, the 
opportunity to meet you and to start with some 
discussion on the problem of agricultural 
machinery. 
 
Let me now hand over the floor to Mr. Alfredo 
Celli, the new President of UNACOMA who 
wants to address you with a warm welcome on 
behalf of the Italian manufacturers as well as of 
the twelfth 
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exhibi t ion on agricultural  machinery. 
Please, Mr. Celli. 
 
 
Mr. Alfredo CELLI President 
of UNACOMA 
Italy 
 
It is with great personal pleasure that I welco-
me all participants to the plenary session of 
the full members of the Club of Bologna, 
which is meeting for the third time since its 
foundation on the occasion of EIMA. This 
meeting is not intended to be merely a routine 
formality. It expresses, instead, the sincere in-
terest on the part of Italian manufacturers - 
which UNACOMA represents here, as well as 
on other occasions and in other capacities - in 
the activities of this Club, which are of a 
significantly high technical, scientific and 
cultural level and also in the forthcoming sti-
mulating indications for this specific industry. 
 
To this regard, I wish to express to Prof. 
Giuseppe Pellizzi, current President of the 
Club of Bologna, our deep appreciation for 
the competence and dedication with which he 
has carried out his task and obligations and 
also to extend similar thanks to the members 
of the Managing Committee of the Club and 
to all full members present. 
 
Each year the subjects chosen for debate by 
the Club examine questions of the utmost 
importance concerning evolutionary prospects 
for mechanisation with respect to changing 
social - economic and political factors and 
situations in the agricultural field in very 
diverse geographical areas. Last year the 
topics were mechanisation for environmental 
protection, mechanisation for small industries 
and mechanisation aimed at reducing 
production costs for strategic crops. 
 
The minutes, edited and published by 
UNACOMA are the best testimony of the 
validity of the principal reports presented, and 
of the profitable debate which followed 
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on which the final document is based. This 
provides an important contribution to the in-
depth examination of each individual topic, 
indicating the ever closer collaboration 
between research and industry as the best and 
most advantageous path to follow in 
introducing significant innovations in the 
industrial project planning. 
 
Once again this year we expect a successful 
development of the topics on our agenda, 
which are all of immediate concern and 
interest: from the mechanisation needs in 
Eastern European countries, to a strategy for 
mechanisation to be applied in developing 
countries and the request for mechanisation 
for agricultural systems with reduced use of 
production elements. 
 
The Round Table discussion on the topic of 
principles of Total Quality applied to agri-
cultural machinery should be particularly 
stimulating and will certainly offer points for 
consideration and examination by both 
industries in the sector and prospective users, 
as well as by competent institutions on a 
national and international level. 
 
The fact that the annual meeting of the Club 
takes place during EIMA - just as the original 
idea for this initiative came about in 1987 on 
the occasion of the International Symposium 
of Research for Agricultural Mechanisation 
organized by UNACOMA - is significant, in 
that it demonstrates the growing importance 
that this exhibition has assumed over the 
years: not only as a base and opportunity to do 
business but also as a meeting point for 
discussion and debate in order to examine in 
depth the future of mechanisation for 
agricultural, conservation and environmental 
projects on green sectors. 
 
The market situation is particularly difficult as 
it has been for many years but since 1990 to 
the present day, it can be said to have become 
alarming. You remembered the demon-
strations at the entrance to EIMA last year, 



carried out by groups of farmers exasperated by 
the restrictions imposed by the new agri-
cultural policy adopted by the EEC. Several 
weeks ago French farmers marched through 
the streets for identical reasons, while in other 
countries the problems arising for agriculture in 
terms of agricultural food surpluses or 
shortages and, in any case, low profits are 
everyday knowledge. There still remains the 
anguishing problem of finding a point of 
equilibrium and compensation between the 
rich and the poor - at least as far as food is 
concerned - which even the most prestigious 
international institutions such as the UN and 
the FAO have as yet been unable to resolve. 
 
The famous Chinese saying is always timely: 
"instead of giving a starving man a fish every 
day, it would be more useful to teach him to 
fish", above all, in the respect which one must 
also have for human beings and their right to 
freedom of choice. 
 
It is not our responsibility to provide answers 
to such all encompassing questions but we can 
offer a contribution at least where our 
profession is concerned. Without any doubt, it 
will be technology, whether simple or 
sophisticated, that will provide the necessary 
input so that each nation and each 
geographical region can obtain that proportion 
of agriculture which will not only be able to 
free its population from the threat of famine 
but above all maintain and protect the 
environment. 
 
It is the active human settlement and way of 
life which must guarantee the protection of 
nature so that ecology, which is in ourcommon 
interest can give an economic return for all 
those who work for and contribute to it. 
 
I would like to remind you of a statement by 
Aurelio Peccei, promoter and moving spirit of 
the Club of Rome - on whose model the Club 
of Bologna was founded - he affirmed that the 
greatest problem the third millennium will 
have to face will not so 

much be the shortage of food, because bio-
engineering, biotechnology and the as yet 
undeveloped resources of the oceans will be able 
to supply the nutrients needed for survival; 
instead, it will be a problem of the environment in 
which we live which cannot be expanded as it 
was in the past for agricultural production and 
must be preserved and kept livable for future 
generations. If the equation agriculture equals 
environment is true, then the equation machinery 
equals agriculture is unavoidable. 
 
The Club of Bologna for its constitution, its aims 
and its professional status is the inter-sectorial 
and global point of reference where our future 
can be interpreted and we can find enlightenment 
regarding possible trends for the years to come. 
 
Your commitment is invaluable and UNA-
COMA offers its thanks and extends its best 
wishes for a profitable meeting and an enjoyable 
stay in Italy. Thank you. 
 
Once again we would like to remind you that this 
evening at 6.30 at the end of your meeting, we 
have the pleasure of inviting you for a cocktail. 
Members of the Executive Committee will also 
be present. Thank you. 
 
 
 
G. PELLIZZI 
 
 
I think I am a good interpreter of your sentiments 
in expressing our sincere thanks to Mr. Celli for 
being here and for the hospitality that 
UNACOMA and EIMA offer us for our meeting. 
All of us here, Mr. Celli, are all old friends and 
we are interested, as you are, in the development 
of a new agricultural mechanisation which is 
able to re-duce costs and respect the 
environment. 
 
I know that you have to leave for your en-
gagements so I would like to say good bye and 
many thanks once again. Now we can continue. 
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First of all, I would like to inform you that 
yesterday evening, during the Management 
Committee meeting, we decided to submit for 
your approval the new constitution of the 
Management Committee. 
 
Every three years the Management Committee 
has, in fact, to be elected and we have decided 
to increase the number of members including 
some representatives of different regions. First 
of all the Management Committee suggests, 
unanimously, that I myself continue to be 
chairman of this Committee for the next three 
years and I am honoured to accept this task and 
I thus submit the names of the new 
Management Committee: Mr. Carlo Ambrogi, 
General Director of UNACOMA, Dr. Ernest Ela 
Evina from Cameroon. Prof. Richard Hegg 
from Clemson University, United States, Prof. 
Osamu Kitani from the University of Tokyo, 
Japan, Dr. Luigi Lisa from the National 
Research Council, Italy, Dr. Bernard Cheze, 
Director of Cemagref (he replaces Mr. Lucas), 
Prof. Enzo Manfredi, Director of the Institute of 
Agricultural Machinery of the University of 
Bologna, Italy, Prof. John Matthews, U.K., and 
Prof. Karl Renius, Director of the Agricultural 
Machinery Department of the University of 
Munich, Germany. Moreover, we should also 
like to invite the following colleagues to beco-
me members of the Management Committee: 
Dr. El Hossary from Egypt, Dr. Singh, who is 
not present at the moment, General Director of 
the Asian Institute of Technology, Prof. Lara 
from Mexico, and Prof. Lehoczky form 
Hungary, as a representative of the Eastern 
European countries. I hope that you are in 
agreement. Thank you very much. 
 
 
One more piece of information. Unfortunately 
we have to change our agenda a little due to the 
fact that Prof. Lehoczky is not able to be with 
us for the reasons I explained earlier. So I will 
try to do my best to summarize his excellent 
paper that in any case is in 
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your folder. Dr. Musa, from Nigeria, will not 
participate in the meeting and he has not sent 
any information on the paper that he promised 
us on the study-case of Nigeria; the same could 
be expressed for Prof. Speelman who was 
requested to act as a keynote speaker for Subject 
three: "Mechanisation Requirements for Low 
Input Sustainable Agriculture". 
 
Due to various commitments he is in the 
Netherlands, instead of Spellman we have 
asked Prof. Hegg and Prof. Jongebreur to act as 
Chairmen of our sessions: Prof. Brian Legg for 
Session one: "Mechanisation Requirements in 
Industrializing Countries"; Prof. Richard Hegg 
for Session two: "Mechanisation for Low Input 
Sustainable Agriculture"; Mr. Yves Le Bars for 
Session three: "Total Quality Applied to 
Agricultural Machinery". 
 
I should like to express - on your behalf - our 
sincere thanks to all of them for the task that 
they will carry out. 
 
Before starting with the presentation of the 
Country Reports I should like to ask Prof. 
Kitani to take the floor because he had a very 
important initiative. He created an Asian 
group, a forum, of the Club of Bologna and 
organized the first meeting on October 15, 
1991 in Beijing with the participation of 
twenty-three members coming from different 
countries of Asia, including Australia. So 1 
think it would be useful if Prof. Kitani could 
tell us something about the situation, explaining 
what happened on that occasion. Before giving 
him the floor, I am pleased to announce that 
Prof. Kitani has translated into Japanese the 
minutes of the meeting held in 1990. It was an 
excellent initiative for which I would like to 
offer my sincere thanks. 
 
Prof. Osamu KITANI Japan 
 
Thank you Mr. President and Gentlemen, on 
behalf of this new general meeting for 



Asia and Oceania. I proposed the first mee-
ting of this division about one year ago in the 
Management Committee and they approved. 
That is, we should have the first general 
meeting in Beijing in association with the 
International Symposium on Mechanisation 
this year, and it was held last November, on 
the fifteenth in Beijing, one day before the 
International Symposium started. At first I 
delivered the welcome message from our 
President, Prof. Pellizzi, and we also 
distributed the minutes of the past, I mean 
there are two sets of the minutes of the 
Proceedings. Our President kindly sent these 
to Beijing and we explained the short history 
of our group on these Proceedings. Then we 
discussed our activities and also the goal of 
the Asian forum and this rule is basically 
quite similar to the rule of the Club itself, 
that namely the many activities and 
participation in these activities should be 
based on the individual sources of financial 
support. 
 
But I have to thank UNACOMA very much 
for their generous support since the room for 
the conference was contributed by UNACO-
MA in Beijing. Then we discussed what kind 
of activities would be appropriate in the 
division of Asia and Oceania and we 
considered, for example, the supplemental 
survey of the mechanisation situation in each 
country but some of the countries have not 
reported yet. However we found that it is 
rather difficult to do so because of the lack 
of proper statistics in some countries and so 
on, and we finally reached the conclusion 
that we should, at least, have a second 
meeting next year in Bangkok in association 
with the International Symposium on 
Agricultural Engineering to be held in 
Bangkok in December 1992 and the title of 
the regional Symposium will be: "Promotion 
of Agricultural Mechanisation in the Region 
through Technical Cooperation" and the date 
is December 7, next year in Bangkok. We 
established five sub-topics; first is the issue 
of agricultural mechanisation 

in developing countries in the Region; 
second is state of agricultural mechanisation  
in developing countries in the Region; third is 
technical cooperation from industries; fourth: 
cooperation through governmental and 
international organizations with emphasis on 
selection of proper machines; fifth: impact of 
new technology on the future of farm 
mechanisation in that Region. 
 
This is what we proposed and this plan was 
approved by the Management Committee on 
the last evening. We also proposed to 
approve our member of the regional meeting: 
the members and the regional forum should 
be steered by a board, made up of Prof. Hua, 
Dr. Quick from IR-RI and myself as well as 
Dr. Singh from Thailand who will prepare 
the symposium for next year. 
 
So I do hope that this kind of regional activity 
will strengthen the activities of this crowd. 
Thank you very much. 
 
 
G. PELLIZZI 
 
 
Thank you very much Prof. Kitani. Would 
anyone like to comment? If not, I think that 
this initiative is a very good one and I should 
encourage something similar in other 
regions, for instance, Latin America. Of 
course Dr. Lara you will have special 
meetings about the Latin American countries. 
Could you suggest to the Organizers, on that 
occasion, to spend one day explaining what 
the Club of Bologna means, distributing the 
minutes, trying to develop subjects with 
specific reference to the countries within the 
framework of the topics we will discuss here 
? 
 
The same goes for the African continent or 
part of it like the Mediterranean Arab 
countries. If Dr. El Hossary could try to or-
ganize something in the future, it might be 
very useful. 
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Prof. Giuseppe PELLIZZI,  
Dr. Marco FIALA  
Italy 
 
 
 
COUNTRY REPORTS: 
A PRELIMINARY OVERVIEW 
 
 
 
1. Foreword 
 
Among the various activities which the Club 
of Bologna is involved in, particular 
importance is attached to the systematic 
collection of mutually comparable sets of 
data concerning the situation of agriculture 
and agricultural mechanisation in the coun-
tries represented within the club and on the 
relevant trends of development within the 
framework of the overall socio-economic 
development of these countries. 
 
For this reason, in 1989, the Members were 
asked to draw up a short information report 
(Country Report), structured and organized 
in such a way as to gather data and infor-
mation on a homogeneous basis. following a 
set of specially-developed Technical Sheets. 
 
At present (September 1991), 25 Country 
Reports have been received (Table A). An 
examination of this Table shows quite 
clearly that, while the rate of response was 
fairly good, a certain degree of 
heterogeneity in the format of the specific 
reports was recorded and, above all, a 
significant amount of basic data were 
missing. 
 
In fact, many reports were incomplete as the 
respondents failed to fill out all of the 
required sheets. This prevents us from 
achieving an all-round view of the agro-
mechanical si tuation of a given country, 
and, furthermore, reduces the p o s s i b i l i t y  
of c o m p a r i n g  d i f f e r e n t  countries. 
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2. Data analysis and comparison 

2.1 General  

In spite of the unevenness of the data 
recorded in some cases, the number of 
Country Reports received offers a basis for 
carrying out an analysis of all the available 
information, to be followed by very 
preliminary conclusions. 
 
For this purpose. an electronic working 
sheet was developed, into which all the data 
contained in the various Country Reports 
were inserted. 
 
This electronic sheet was, therefore, divi-
ded into 7 tables, altogether similar to the 
Technical Sheets which had been included 
into the Questionnaire for the presentation 
of the numerical data of each country. 
 
However, in the input stage, only the data 
complying with the requirements set out in 
the sheets were considered valid and, the-
refore, inserted. This procedure enabled us 
to attain that degree of homogeneity in 
values which is the fundamental premise for 
any type of comparative analysis. 
 
Subsequent ly ,  also the " d e g r e e  of 
response" was quantified for each country 
and for each sheet, by comparing the num-
ber of data requested with those included 
into the working sheet. Drawing an average 
of the degrees of response obtained (in %) 
for all the sheets, a global value is attained, 
which gives a sufficiently appropriate idea 
of the quantity of usable data proposed by 
each country (Table B; Figure A). This re-
sponse rate ranges from a minimum of 45% 
to a maximum of 100%. 
 
Values below 70% - relating to 10 countries 
- are to be considered unsatisfactory. From 
Table B and Figure A, furthermore, it is 
readily apparent that the greatest 
difficulties in tilling out the sheets are  



associated with the situation of the 
"Manufacturing Industry" (Sheet 7 of the 
Questionnaire). 
 
By grouping all the numerical data into a 

single overall framework, permitted us to 
compare the different situations on the 
basis of a set of specific parameters. 
 
In addition, in many cases, major emphasis 
was laid on the historic trend of the para-
meter under investigation, by presenting the 
values recorded throughout the period 1970-
88. 
 
For the sake of brevity and clarity, this kind 
of information was presented in graphic form 
only for the 23 countries which filled out the 
sheets. 
 
 
 

2.1 Main economic and social indicators 
 
 
The comparison diagrams presented and 
discussed hereinafter relate to the following 
parameters: 
 
– G.N.P. per-capita, expressed in US$, and 

calculated as the ratio between the G.N.P. 
(106 US$) and the Total Population (106): 
active population in agriculture, expressed 
as a percentage of the Working Po-
pulation. 

 
An additional remark must be made with 
respect to the G.N.P., a quantity for which a 
very high degree of in-homogeneity was 
recorded. This unevenness is probably due to 
the fact that in some cases the 1980 and 1988 
G.N.P. values have not been calculated in 
constant 1970 prices, as had been requested. 
 
In order to offset this lack of homogeneity in 
response, the G.N.P. per capita values 
published by the World Bank for the year 
1989 have been presented (Figure 1). 

On the basis of these values, the countries 
were divided into two main groups: 
 
– the 13 countries with a G.N.P. per-capita 

>– 2,500 US$/year (Group A); 
the 12 countries with a G.N.P per-capita  
< 2,500 US$/year (Group B). 

 
Among the former, only 9 exceed the 10,000 
US$ per-capita figure. Among the latter, the 
figures range from 120 US$ per capita 
(Ethiopia) to slightly less than 2,500 US$ per 
capita (South Africa). 
 
The grouping of the countries in accordance 
with the above criteria was maintained 
throughout the comparison diagrams inclu-
ded in this report. 
 
As for the active agricultural population, as 
compared with the total working population 
(Figure 2a), most of the countries included 
in the first group display values below 10%, 
with the exception of Czechoslovakia, Hun-
gary, Spain and the USSR. If these data are 
correlated with the G.N.P. per-capita, it beco-
mes readily apparent that a < 10% agricultu-
ral population could be reached only when 
the G.N.P. exceeds 9,000 US$ per-capita. 
 
It is also worth noting (Figure 2b) that, 
between 1970 and 1988, the active agricul-
tural population declined on average by 6 
points for the countries of Group A, and by 
l0 points for those of Group B. Among the 
former, the greatest shift in this direction 
related to Spain (-16 points) and Japan (-10 
points); among the latter, the percent decline 
was greatest in China (-21 points), in Jordan 
(-19 points), Mexico and the South Africa (-
12 points). Chile was the only country 
which experienced a growth in the 
population employed in agriculture. 
 
2.2 Main agricultural indicators 

The comparative diagrams that have been 
developed relate to the following parameters: 
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− farm size, expressed as a % of the farms 
covering an area > 5 ha; 

− A.U.A. per agricultural worker, expressed 
in ha per capita and calculated as the ratio 
between the Agricultural Used Area 
(A.U.A., in 106 ha) and the Agricultural 
Active Population (106);  

− G.A.O./A.U.A., expressed in US$, and 
computed as the ratio between Gross 
Agricultural Output (G.A.O., in 106 US$; 
1970 prices) and the A.U.A. (106 ha). 

 
As far as the structural aspects are concer-
ned, as might be expected, the countries in-
cluded in Group A (Figure 3a) tend to cover 
a larger area than those contained in the other 
group, with the notable exception of Japan, 
where only 2% of the farms cover an area > 5 
ha. In Easter-European countries, on the 
other hand, which at the time were based on a 
planned economy, the vast majority - if not 
all - of the farms was found to cover a larger 
area than the threshold figure referred to 
hereabove. 
 
The dynamics underlying the processes 
which took place over the two decades (Fi-
gure 3b) are. in effect, highly diversified. As 
for the countries of Group A - 10 countries 
of which fulfilled the Questionnaire - a 
progressive growth of the farms size was 
recorded where a suitable incentivating po-
licy had developed (e.g.: UK, Germany, 
France). Among the countries of Group B, 
on the other hand, the size of the farms 
seems to decline over time, as evidenced by 
the case of China, where the agricultural area 
was redistributed among farms 5 ha. 
 
The A.U.A./worker density (Figure 4a) di-
splays average values of, respectively, 27 
ha/worker and 17 ha/worker for the two 
groups of countries, with peak values of 
more than 100 ha in Canada and of 40 ha in 
the USA, Argentina and the South Africa. In 
the countries of Group A, the dynamics 
(Figure  4b) are steadily positive 
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(with the exception of the USA); in those of 
Group B, the dynamics are always negative, 
except for Argentina, Jordan and South 
Africa. 
 
Finally, the G.A.O./ha (Figure 5a) shows a 
high degree of differentiation among the 
countries with a temperate climate, where 
the average exceeds 1,000 US$/ha, and those 
with a tropical or subtropical climate or with 
very extensive agriculture (Argentina), 
where the average is in the region of I50 
US$/ha. However, in the countries of Group 
A, the average rise (Figure 5b), in constant 
currency, of this parameter over the 1970-88 
period amounted to 100% (with 7-fold peak 
rises for Spain), whereas in the countries of 
Group B it approximated values of 50% in 
round figures, with a 300% peak in China 
and negative minimum threshold values in 
the case of Argentina and Ethiopia. 
 
 
2.3 First five crops 
 
On account of these data, the comparison 
was made only with respect to the geo-
graphical aspect. In this connection, given 
the high level of variability witnessed in the 
farming sectors of the various countries, a 
subdivision into 5 main crop categories was 
established. 
 
in practice, each of the first 5 crops of each 
country was placed into one of the following 
groups: 
 
– cereals (wheat, barley, oats, rice, maize 

etc.); 
industrial crops (sugarbeet, sugarcane, 
cotton, soybean etc.); 

− vegetables and legumes (beans, cabbage 
etc.); 

fruit-tree crops (olives, vineyards, fruit 
etc.); 
forage crops (maize for silage, alpha-
alpha etc.). 



With reference to 1988, if the percentages of 
A.U.A. relating to each category are 
combined into a single histogram, an all-
round picture of A.U.A. utilization in the 
individual countries is obtained (Figure 6). 
 
 
The areas which are under crops that cannot 
be fitted into the above categories and those 
used as pasture land were reckoned to ac-
count for the remaining percent A.U.A. of 
each country. In the A.U.A. cumulative dia-
gram, this residual percentage has generically 
been referred to as "other crops". 
 
Cereals - which are present in all of the 
countries considered - account for 2% 
Ethiopia) up to 80% (China) of the A.U.A. 
These are followed by industrial crops which 
account for as much as 27% of the A.U.A. in 
Argentina to as little as 1% in a number of 
countries of the two groups. The values 
expressed, however, do not do justice to the 
world-wide importance of certain crops. such 
as fruit-tree crops, which, though covering 
several million hectares in the countries 
under considerat ion,  do not always rank 
among the first five crops of each country. 
 
 
It is interesting to note, moreover, the in-
creases in cereal yields recorded during the 
period 1970-88 and, therefore, the quantity of 
cereal produced each year per inhabitant. 
 
 
While countries of Group A display average 
yields of 4.4 t/ha (Figure 7a), the countries 
of Group B show mean values of 2.1 t/ha. 
albeit with peaks of more than 4 t/ha in 
China and 3.5 t/ha in Chile. During the sears 
1970-88, furthermore, (Figure 7b) the 
increases in the yields varied widely from 
country to country with minimum thresholds 
of 3% in Thailand and 8% in the USSR. and 
peaks of 114% and III% in Morocco and 
Jordan and between 99% and 95% in 
Hungary, Spain and Israel. The latter 
countries recorded rather limited yields m 
1970. 

In terms of availability per inhabitant (Fi-
gure 8a), the figures for Group A range 
from a minimum of 46 (Israel) and 50 
kg/inhab. (Netherlands) to a maximum of 
2,170 kg/ inhab.  in Canada and 1,200 
kg/inhab. in Hungary. Among the countries of 
Group B, on the other hand, the values 
recorded range from 58 and 60 kg/inhab. for 
Ethiopia and Jordan respectively, to a 
maximum of 750 kg/inhab. for Argentina. 
The average value is approx. 400 kg/inhab. 
 
An analysis of the dynamics underlying such 
availability during the years 1970-88 (Figure 
8b) shows: 
 

— among the industrialized countries, de-
bit balance figures in the USSR. the 
USA. Japan and Italy, as opposed to a 
maximum credit balance (+88%) in 
Hungary: 

— among the countries of Group B. 
there were reductions from 6% 
(Thailand) to 56% (Ethiopia) in about 
half of these countries, and increases 
from 20% (Chile) to 63% (Morocco) 
in the other half of the countries under 
consideration. 

 
 
2.4 Animal production indicators 
 
While the size of the livestock herds of a 
country provides a kind of information which 
is essential for viewing the relevant agri-
cultural situation in an overall perspective, it 
represents an absolute datum which hardly 
lends itself to comparison. Accordingly, an 
effort was made to develop a general live-
stock/inhabitant index (Figure 9a), expres-
sed in kg, in order to assess the capabilities of 
each country in terms of available animal 
proteins per capita. The average for both 
groups of countries is in the region of 120 kg 
of livestock/inhabitant. Over the years 1970-
88, the figure remained virtually un-changed 
in the industrialized countries, while it 
dropped by approximately 20% among those 
of Group B. The highest rate was redorded 
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by Argentina with nearly 900 kg/inhab., 
while the lowest was recorded by Japan, with 
roughly 20 kg/inhab. In Japan, however, it is 
increasing. 
 
The most significant variations are clearly 
set out in Figure 9b. There is a decline 
among the countries with the greatest sur-
pluses (USA - 25%; Canada - 19%). Among 
the countries of the second group, in spite of 
an increase of over 40% in China and 18% in 
Pakistan, a general reduction was recorded in 
all the other countries. 
 
2.5 Main energy indicators 
 
Energy indicators offer interesting opportu-
nities for comparison, both in terms of the 
historical trends of development and of the 
present situations. The diagrams that have 
been developed relate to the following 4 
parameters: 
 
— self-sufficiency degree, as a % of dome-

stic requirements; 
− agricultural energy consumption, ex-

pressed as a % of National Energy Con-
sumption: 

− diesel oil cost, for farmers, expressed in 
US$/kg; 

− electricity cost for farmers, expressed in 
US$/kWh. 

 
The first parameter (Figure l0a )  was re-
ported by 15 countries only. In those of 
Group A (8 countries), the indicator shifts 
from a minimum level of self-sufficiency of 
17% (Japan) and 21% (Italy) to an upper 
threshold in excess of 115% for the U.K. In 
the countries of Group B, Jordan scored 
worst with 3%, while China and Mexico 
were the star performers with 100%. The 
dynamics inherent in this parameter (Figure 
10b) seem to be bound up with the natural 
economic and technological development of 
the individual countries, and their values 
show a general decline over time, 
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except in some cases where the exploitation 
of new oil reserves (as for the U.K. and 
Pakistan) or the development of nuclear 
power plants, as in France, provided a basis 
for a natural increment (in the case of the 
U.K. the increase was such as to exceed the 
self-sufficiency threshold). 
 
 
Agricultural energy consumption (Figures 
11a and l l b )  falls, on average, between 3% 
among the countries of Group A, and 7% 
among those of Group B. In both groups, 
however, the incidence of said consumption 
values on overall domestic consumption was 
found to diminish slightly during the two 
decades under consideration, due to the 
development of the other two economic 
sectors. China is a somewhat peculiar case. 
There, owing probably to the transition to 
household farms with mechanisation supplied 
by service companies, energy consumption in 
agriculture acquired increasing importance, 
soaring from 9% to 24%. Another interesting 
point relates to Italy and Japan, where the 
growth of mechanisation was quicker than 
the one experienced in the industrial sector 
as a whole, which explains the growing 
incidence of energy consumption. 
 
Another interesting parameter relates to the 
price paid by farmers for the purchase of the 
main energy sources. As for diesel oil, said 
price ranged (Figure 12), in constant 1970 
prices, from a minimum of 0.07 US$/kg 
(Italy) to a maximum of 0.5 US$/kg (Japan 
and Pakistan). On the whole, during the 
years 1970-88, prices (albeit considered on a 
constant basis) increased, and therefore had a 
growing incidence on production costs. The 
average increase was in the region of 100%, 
but in Japan, France and Chile 2.5-3-fold 
increases were recorded. 
 
With respect to electric energy (Figure 13), 
the values range from a minimum of 0.03 
US$/kWh (China, Italy) to a maximum of 



0.24 US$/kWh (Japan). The average in-
crease between 1970 and 1988 approximates 
100% (in constant prices). Italy and Japan 
were the star performers in this area. 
 
The primary energy (oil equivalent) intensity 
per area unit kg/ha per year) is shown in 
Figure 14. While the average values 
approximate 500 Kg/ha, peak values are as 
follows: roughly 2,300 kg/ha in Israel: 1,700 
kg/ha in the Netherlands (greenhouses and 
intensive stock-breeding farms); 1,600 kg/ha 
in China: 1.200 kg/ha in Japan. In these 
countries, therefore, the economic incidence 
of energy consumption on the G.A.O. is 3 to 
4 times greater than the average one for the 
other countries. Variation over the period 
1970-1988 was high especially in: China 
(7-fold) and Jordan (5-fold). In 1970, the 
values for both these countries were below 
150 kg/ha. 
 
2.6 Mechanisation indicators 
 
This topic can be summarized by the fol-
lowing parameters: 
 
– density of tractor fleet (ha/unit; kW/ha; 

kW/unit); 
– density of walking-tractor fleet (ha/unit: 

kW/ha: kW/unit); 
− density of combine harvesters (ha/unit; 

kW/ha): 
− average utilisation of tractors and com-

bines (h/year). 
 
The results for the first parameter (Figures 
I5a and 16a) are as follows: 
 
– Countries of Group A: average value 52 

ha/unit and 2.7 kW/ha; 
− Countries of Group B: average value 255 

ha/unit and 0.3 kW/ha. 
 
These data relate to an average installed 
power (Figure 17a) in the region of 40-45 
kW/tractor, with the exception of Hungary, 
where the values exceeded 150 kW/tractor. 

The dynamics for the period 1970-88 are 
shown in Figures 15b and 16b. The most 
significant increases were recorded for Japan 
and China, both of which effected the 
transition from small-scale, partial motori-
zation to tractorisation. Japan, furthermore, 
increased its power rating per hectare nearly 
10-fold and China nearly 7-fold. Density in 
terms of ha/unit almost doubled in the two 
countries under consideration. 
 
On the whole, unit power (kW/unit) increased 
(Figure 17b) from a minimum of 2-3% 
(Thailand) to a maximum of 107% (Hun-
gary). The most common incremental values 
fall within the 30-40% range. 
 
The situation is somewhat different in the 
walking-tractor segment (Figures 18 and 
19), the density of which was steadily in the 
region of 100 ha/unit with 0.03-0.05 kW/ha, 
and an average installed power rating (Figure 
20) of 6 kW/unit. In the whole, such density 
diminished over time for the countries of the 
first group, with the exceptions of the U.K. 
and the Netherlands. This seems to be the 
trend also in the industrializing countries, 
such China and Thailand, where these 
machines are in the process of being replaced 
by 4-wheel tractors. Finally, average unit 
power has increased slightly, with the 
exception of Spain, where it has grown by 
75% (from 6 to 10.5 kW) and of China, 
where it has risen from 7 to 9 kWh/unit. 
 
 
Finally, as for the density of combine har-
vesters as a function of cereals area (Figures 
21a and 22a), it will readily be noticed that 
in the more industrialized countries it 
averaged 100 ha/unit, with an average in-
stalled power rating in the region of 100 
kW/unit. A notable exception is represented 
by Japan , where the operational combines 
have an installed power of roughly 10 
kW/unit, in keeping with the generalized 
fragmentation of farms and with density 
values of 7-8 ha/unit. 

13 



In the industrializing countries, on the other 
hand, density ranges from 120 to 10,000 
ha/unit, with average installed power ratings 
of roughly 80 kW/unit. 
 
Over the last twenty years, fleet increases do 
not seem to have been particularly 
significant (quite the opposite, in fact: in so-
me cases, a decline was recorded), the 
average percent values ranging from 40% to 
60% (Figure 21b). Unit power, finally. (Fi-
gure 22b) increased, between 1970 and 
1988. from minimum values of 25% to peak 
values of nearly 70%. 
 
As a last point, it is interesting to take the 
average yearly utilization of these machines 
into consideration (Figures 23, 24 and 25). 
As far as tractors are concerned, the relevant 
values range from a minimum of 300 h/year 
(Italy) to a maximum of 2,000 h/year 
(Argentina), being on the decline in the 
industrialized countries and on the rise 
among those of Group B. The last figure for 
Argentina seems to be to high, so there is the 
scope to attentively check it. 
 
As for combines, it varies from a minimum of 
70 h/year (Netherlands) to peak values in 
excess of 1,000 h/year in Mexico. Among the 
countries of Group A, however, it averages 
nearly 200 h/year, while in the 
industrializing countries it exceeds 500 
h/year. Finally, it followed a declining trend 
in the countries of Group A between 1970 
and 1988, whereas a rising one in those of 
Group B, which are just now beginning to 
tackle this form of mechanisation. 
 
2.7 Manufacturing facilities 
 
The response to the questions set out in the 
specific sheet of the Questionnaire was, 
strangely enough, very incomplete, 
especially in the case of some industrialized 
countries. It is to be hoped, therefore, that 
this information gap will soon be filled. 
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Figure 26 shows the number of 
manufacturing units and Figure 27 sets out 
the percentage of units with more than 20 
employees for each of the 15 countries which 
answered the Questionnaire. Figure  26 
shows that while China, for instance, relies 
on 2,334 manufacturing units (all employing 
less than 20 people), there are 14 units in 
South Africa (13 of which staffed by more 
than 20 workers). Similarly, while Italy has 
2,200 productive units (23% of which 
employing more than 20 workers) and Japan 
has 1,880 units (18% of which with more 
than 20 workers), there are only 18 and 23 
units in Hungary and Czechoslovakia 
respectively (all of which with more than 20 
employees) and 300 in the USSR, there too 
99% being staffed by more than 20 
employees. In Spain, on the other hand, only 
10% of the 550 existing units employ more 
than 20 people. 
 
This fragmented structure is, on the whole, 
more heavily committed to the production of 
implements and agricultural machines than 
to tractors (Figure 28). This applies, in 
particular, to the countries of Group B, 
where, with the exception of China, the 
production of implements covers 80 to 95% 
of the total agricultural machinery 
production. Among the countries of Group A, 
on the other hand, tractor manufacturing 
accounts roughly from 30 to 35% of the total 
with a peak value of 45% in Japan. It should 
be noted, however, that in these cases a 
substantial portion of the manufacturing 
activities centres on components and spare 
parts (e.g., in Italy 17% and in Germany 
23%). 
 
Figure 29, furthermore, shows how much of 
the output of the individual countries is sold 
in the home market. The average value for 
the countries of Group B is 94%, as 
opposed to 53% for those of Group A. 
South Africa, Pakistan and Morocco devote 
all of their production to the local market; 
on the other hand, Czechoslovakia, 



Germany, Hungary and Italy cover the do-
mestic market respectively with 25, 40, 46 and 
49% of their production. 
 
Finally, Figure 30 summarizes the import 
figures for tractors and agricultural machines. 
Among the countries of Group A, such 
imports account for as little as 4.2% in Japan, 
15% in Italy and 17.5% in Germany. On the 
other hand, among the countries of Group B, 
South Africa imports roughly 60% of its 
domestic requirements and Ethiopia 75%. 
China has virtually no imports. 
 
As far as this major topic is concerned, the 
data collected are so scarce that no general 
conclusions can be drawn, apart from the 
general remarks made earlier on. 
Consequently, it is imperative that all the 
countries which have so far failed to supply 
information to this effect, fill out the special 
sheets, adding, in particular, the data 
concerning the masses (tons) of tractors and 
agricultural machines manufactured per year. 
 
 
 
3. Final considerations 
 
This incomplete survey carried out on the 
basis of the answers given by the 23 countries 
listed in Table A is, nonetheless, effective in 
supplying some first objective indication 
concerning the various existing situations and 
the development policies which are being 
pursued in the sector. 
 
The real aim of the survey was to establish a 
better correlation between the state of the 
Industrial manufacturing and agricultural 
mechanisation sectors and the general socio-
economic and agricultural indicators of each 
country. 
 
However, it is still to soon to carry out 
detailed analyses, due to the incompleteness of 
the information obtained. 

What emerges most clearly is the wide - and by 
now hardly surprising - gap between the two 
groups of countries, which is clearly bound up 
with the percentage of active population 
involved in agriculture, and in turn correlated 
with the G.N.P. per-capita. 
 
In addition, many European countries show 
forms of over-equipment, the implicit priority 
being rationalization. The countries of Group 
B, on the other hand, display severe 
backwardness with respect to their 
requirements and have to place development 
and innovation among their priorities. 
 
But in establishing such priorities, we should 
also bear in mind that no real development in 
mechanisation can be brought about without a 
parallel local development in the tractor and 
agricultural machine manufacturing industry 
and its allied facilities (raw material 
productions, components, research, after-sales 
service, education, etc.). This is the course of 
action to be pursued through the establishment 
of appropriate joint ventures. 
 
Concluding, we believe that, notwithstanding 
the scantiness of the information gathered, the 
survey carried out is useful in that it may be of 
help in pinpointing the most suitable strategies 
- which is one of our Club's ultimate goals - to 
be adopted for a well-balanced development of 
the agricultural system as well as of the 
agricultural machine manufacturing industry. 
 
Consequently, we kindly urge: 
 
– the colleagues who have already sent the 

Questionnaire, to review it and complete it 
by filling out the missing items; those 
colleagues who have not yet filled out the 
Questionnaire, to do so at their earliest 
convenience. 

 
We appreciate your co-operation, as we expect 
to receive all the Questionnaires reviewed 
by February 28, 1992. 
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F i g u r e  A:  1989 G.N.P. per capita (US$) 
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Figure 2a: Pop. engaged in agriculture (%) 
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        Figure 2b: Pop. eng. in agri: 70.88 variation  ( % ) 
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Figure 3a: Farm size > 5 ha (%)  
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              Figure 3b: Farm size> 5 ha: 70-50 variation (% ) 
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Figure 4a: A.U.A./ag. worker   (ha)  
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Figure 4b: A.C.A./ag. worker: 70-88 variation ( % ) 
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Figure 5a: G.A.O./A.U.A. (US$/ha) 
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              Figure 5b: G.A.O./A.U.A.: 70-88 variation  (%) 
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                    Figure 7b: Cereal yields: 70-88 variation (%) 
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 Figure Ra: Cereals availability (kg per capita) 
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             Figure 8b: Cereals availability: 70-88 variation (% ) 
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Prof. Chang J. CHUNG  
Korea 
 
In the country reports all the agricultural 
indicators refer to 1988. In supplementing the data 
should we submit the fairly recent ones? 
 
 
G. PELLIZZI 
 
For the moment I think it is better to maintain the 
data from 1988, in order to have a real 
comparison. Maybe in the next five years we can 
update the data and have the data up to 1994. But 
if we change now we will have no response from 
many countries. Some of them still have to draw 
up their reports and my recommendation is to 
maintain 1988 as the last date even if for the 
Eastern countries of Europe, for in-stance, the 
situation has now changed completely. But I 
prefer to define a situation in a certain specific 
moment. Then we will update them and modify. 
 
 
Dr. David J. WHITE  
UK 
 
Can I just say, Prof. Pellizzi, that I think you have 
presented some fascinating information and I 
think you are to be congratulated on the way you 
have put this together. I think you have done an 
excellent job. I have not had an opportunity of 
seeing the original questionnaire and if this is 
available, the question I was going to ask was 
whether it was always clear, what information you 
were asking for. I note, for example, that the 
United Kingdom has not provided you with any 
data on the manufacturing side and I am sure we 
can do something about that, but the other thing 
that was interesting, I think, was the cost, for 
example of diesel fuel in different countries and 
electricity. One thing I would like to be clear 
about is, as you know, different coun- 

tries have different tariffs for different uses, 
whether it is industry or agriculture. Now, 
presumably, it is specifically agricultural costs 
that you are after. 
 
In the United Kingdom, and in may other 
countries the tax on diesel fuel for agricultural 
purposes is, of course, very low but for road 
transport it is very high. Now can I make one 
specific comment on one set of data that you 
produced which I found to be particularly 
interesting and that is on farm size and this shows 
that over the period of 1970 to 1988 the United 
Kingdom continued to increase its farm size very 
significantly and it happened, of course, in this 
drive for greater efficiency with much greater use 
of machinery. 
 
But what I wanted to point out was, this is very 
critical at this time for those of us who belong to 
the European Community, because, as you know, 
there are proposals for reform of the common 
agricultural policy which will lead to downward 
pressure on prices: the prices the farmers receive 
will be lower, support will be given in different 
ways, it will be given on a hectare basis in future 
and one can argue that this may actually lead to a 
decrease in farm size because the new common 
agricultural policies are going to work against the 
large, efficient farm so I think that this is a point 
that this meeting might well register as very 
important to the European Community. 
 
 
Mr. Bernard CHEZE 
France 
 
I appreciate the tremendous job you have done 
and the difficulties you have had. I think that we 
have to complete some of the data, at least that 
regarding Europe, in order to come up with 
figures and probably something interesting for 
the basis of future discussion in the Club. 
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Prof. Brian D. WITNEY 
 UK 
 
I was interested in the information you provide on 
tractor utilization and combine harvester 
utilization but I wonder, considering the very 
substantial differences that are shown there, 
whether any checking of the data has been carried 
out. For example, Hungary and Argentina are 
shown to have tractor utilization of 2,000 hours 
per year. Now we would all like to achieve this 
but most of the other countries don't seem to be 
able to and I am wondering if this very high 
utilization is either because of double cropping or 
because of lack of timeliness of the operation. 
 
G. PELLIZZI 
 
My impression, knowing Argentina a little, is that 
the figure is wrong but I would like to ask Dr. 
Jorajuria to check it and send me the correct final 
figure. 
 
Prof. Ali M. EL HOSSARY 
Egypt 
 
I would just like to answer this question be-cause 
we have the same situation in Egypt, where the 
average is 1,500 hours although crop intensity is 
more than 200%. But we found out that we use 
60% of the time consumed by tractors on hauling 
and this increased the number of hours in the long 
run. 
 
Dr. Oleg MARCHENKO  
USSR 
 
It seems to me, in spite of the fact that a big and 
efficient job has been done, that we need to 
improve our methods of estimation. Our task is to 
estimate the conditions of agriculture. For 
example, I saw a comparison of United States and 
USSR production of animal products or of meat. 
We showed 
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figures of 160 million cows and they showed 99, 
this shows that we have more, but we have cattle 
weighing 300 kilograms each while theirs weigh 
600 kilograms or more so. we have 60 kilograms 
per capita while they have 145 kilograms per 
capita as well as 90 kilograms of poultry, so our 
calculations should take into consideration a more 
in-depth analysis. Hungary, for example. has 159 
Kilowatts per hectare, which to me seems 
impossible because there is no country. perhaps 
not even the United States, which has such big 
tractors whose average power of one unit is more 
than 160 Kilowatts. 
 
When we can analyze all our data we should 
divide them. For example, Hungary. 
Czechoslovakia. and USSR have another system 
of agriculture, with big farms, so it is difficult to 
compare all figures. I will try to show it a little 
later. 
 
 
Prof. Bassam A. SNOBAR 
Jordan 
 
Some tables were not really clear to us, especially 
Table 7. If we can go over it maybe we will he 
able to give you better data next time. 
 
This is on the country report, the one you just 
presented. At the end of it you have the tables. 
Yes, the one for manufacturing industry, for 
example, here you have total production, that is in 
terms of tons per year. This is really very hard to 
come up with so I would work, for example in 
terms of money. 
 
 
G. PELLIZZI 
 
Money is difficult because we have to calculate 
the cost per kilogram or per kilowatt. I think that 
production could be better assessed on the basis of 
tons or number of machines. 



B.A. SNOBAR 
 
So it can be put in numbers then, it is probably 
better. Now the other table here you have sold on 
the whole market. Do you mean locally 
manufactured goods? Can you explain this table 
because it was not fully reported in most of the 
country reports. What do you mean by sold on the 
whole market? 
 
G. PELLIZZI 
 
How much of the local production, in tons or by 
percentage, is sold on the whole market. 
 
B.A. SNOBAR 
 
And then you have imports, followed by exports, 
and then you have imports again. 
 
Now the exports are supposed to be part of the 
locally manufactured products and the imports 
should be a new item. It is put in a way that is 
easily misunderstood. So if we can agree on what 
kind of information you need for this paper, 
please explain it now or in a letter later. 
 
G. PELLIZZI 
 
In order to have a general assessment of the 
different situations it could be useful to know the 
average prices paid by farmers for purchasing 
machines and tractors (in dollars per tons or per 
kilowatt) and take into consideration the 
dynamics. I agree with you entirely that it is not 
so easy to find these figures. In Italy we have the 
possibility of cooperating with the Italian 
manufacturers who provide us with the 
information on the situation year by year. 
 
B.A. SNOBAR 
 
One more item please. Now we are talking about 
U.S. dollars. Everybody has different 

currency and almost every year you have 
devaluation in your currency so ... what I did 
myself was to refer to the old exchange rate that is 
based on 1970 prices of the exchange rate, 
otherwise you would have shown maybe a five 
hundred per cent increase because your currency 
was devaluated against the dollar. So it would 
show increases that are not really increases. 
Exchange rates do change, so every time I used 
the exchange rate I used it as it was in 1970, 
otherwise, especially in Africa and a lot of Latin 
American countries, you would see this 
differentiation which will not reflect the true 
picture. Take Israel, almost every month they 
have devaluation in their currency, as do 
Argentina, Mexico, and Eastern Europe. 
 
 
G. PELLIZZI 
 
 
As you have seen we have asked for the prices of 
the constant value of 1970 as well as current 
prices so that both figures could give us a 
possibility to establish the devaluation of the local 
money in comparison with the dollar. In Italy, 
twenty years ago, the dollar was worth 600 Lire 
and now it is worth 1,300 Lire and in fact we had 
a devaluation in twenty years of five times this, 
but it is quite easy to have exact data in each 
country if we refer to some economic body. 
 
 
Prof. Karl Th. RENIUS Germany 
 
I would like to make two comments. One 
regarding the prices of Table 7. I think we have to 
divide into two types of prices. The first type 
relates to the turnover of the companies, and is 
very easy to get, while the second type is what the 
farmer really is paying which may be 30, 40 or 
50% more. and is very difficult to get. So I think 
that the average prices that you have mentioned in 
this Table 7 should perhaps relate to the 
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turnover of the companies because these figures 
are very easy to get. And a second comment on 
this excellent overview (I would like to 
congratulate our President on his presentation) is 
on Figure 11a. There we have found that in China 
the percentage of energy used by agriculture is 
extremely high and this could be linked to the pro-
blem of transportation as you have already 
mentioned, Dr. White. My impression in China 
was that they use the tractors 80-90% for 
transportation and not for agriculture and even for 
transportation of coal and everything because they 
make their money on the road, not in the field, 
very odd. So this can be an answer to the question 
which was asked about Figure 11a. 
 
 
B.A. SNOBAR 
 
We could not understand here and we started to 
ask each other, on Figure 28, 1988 production in 
percentages. What is meant by 1988 production? 
For tractors? 
 
 
G. P E L L I Z Z I  
 
Yes, if you look at Table 7 of the questionnaire, 
we have the total production in tons per year 
divided among tractors, agricultural machines and 
components or spare parts in percentage. We have 
simply reported this percentage in Table 28 and 
we can see in Italy, for example, 50% is 
agricultural machinery and 30% approximately is 
tractors. This means that the remaining 20% is for 
components and spare parts. There is a similar 
situation in Germany I think. 
 
B.D. W I T N E Y  
 
Perhaps I could reinforce Prof. Snobar's comment 
in relation to the table on the manufacturing 
industry. It is essential that we have this in value 
rather      than      in      weight      and       I 
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see now that the reason why the United 
Kingdom's statistics are excluded from the tables, 
is that we have actually identified them in terms of 
value in this list of statistics. 
 
 
G. P E L L I Z Z I  
 
These terms in tons and weight were dictated to us 
by the fact that UNACOMA gives us officially the 
mass of agricultural machinery produced per year, 
as well as the number of tractors and the average 
mass of each tractor produced per year. So we 
preferred to put this in tons, being convinced that 
there is the same situation in the other countries. If 
it is possible to put some data in numbers there is 
no problem. For tractors there are no problems. 
We know that you produced or you sold twenty 
thousand tractors of an average power of 55 
kilowatts and that the weight to power ratio of a 
tractor is approximately 50 kilograms, so we can 
arrive at the total production in weight. The 
problem is this, it seems to me very difficult to 
express in numbers and different agricultural 
machinery implements. 
 
 
K. Th. RENIUS 
 
I think that this Table 7 should indicate whether 
the original source is money or mass, as well as 
the type of figure calculated. I, for instance, have 
calculated the tons from the source of prices, from 
the turnover, and I think that most of the countries 
have gone about it this way so it would be better 
to put the figures in this table and indicate where 
they are transferred to tons. It would be the best 
way, I agree with you. 
 
 
B.A. SNOBAR 
 
On the same thing, I indicated in my report that it 
is U.S. dollars per year, although it 



was indicated in your table that you wanted it 
in tons per year, so just in front, I replaced 
this with dollars per year. I do not know if 
this has been taken into consideration or if it 
was taken as a ton per year. 
 
 
G. PELLIZZI 

I cannot be sure for the moment, but maybe. 

B.A. SNOBAR 
 
So either we agree on what type of unit we 
use or we are giving the option to use money, 
tons or number. 
 
Prof. Jürgen HELLEBRAND 
Germany 
 
I am answering on the report from Ethiopia. I 
can see now that there might be some misun-
derstanding concerning Table 7. The question 
I've got, I'll check it once again, indicates 
megatons per year as a unit and then there is 
something about three tons per year which is 
kilotons, there is one mistake. I understood 
total production of the country and not 
production concerning agricultural machinery. 
Maybe this is an understatement because if I 
compare the situation with Germany. let's say 
in 1977, with 137 thousand tons per year, this 
cannot be the total production of the country. If 
you take the chemical industry alone for 
example, it must be clear what kind of industry 
is involved in this table. Maybe if you take 
the chemical industry, for instance, it could be 
half a million tons per year, or ten million 
tons, so there is a real problem of how to 
include this in the report. If you consider 
agricultural production alone or agricultural 
machinery alone, then for Ethiopia you have 
to put zero because there is virtually no 
machinery produced in this country except a 
few tractors which are assembled there so this 
lead to misunderstanding and I have to 
include  total  production  but  in  megatons. 

Mr. Yoshisuke KISHIDA 
Japan 
 
May I have the question relating to Ethiopia, 
Figure 26 shows that there are 400 
manufacturers ... 
 
 
J. HELLEBRAND 
 
If you look at the basic material on page 6 
point 10, you will find that I include all 
enterprises; this is Table 7 which I just 
mentioned, so this includes all manufacturers 
working in this country. It is taken from the 
statistical yearbook but not in the field of 
agriculture. This is a problem I mentioned 
because I had understood that it related only 
to agriculture, and not the manufacturing 
industry of the whole country. Thank you 
very much. 
 
 
Y. KISHIDA 
 
Just one thing, I would like to make a 
suggestion that each country has a different 
definition of the statistics. For example, in 
the case of Japan, this century the 
government has changed the definition of the 
farmer. Then in the last few years there has 
been a change, suddenly the numbers of 
farmers decreased. We have to consider this 
kind of thing. Every country should have its 
own definition and we should make this 
clear. What is a farmer, what is farming, etc. 
Take the agriculture engagement. we have 
many kinds of definitions and this makes for 
confusion and I would like to suggest that 
this is made clear. 
 
 
G. PELLIZZI 
 
Thank you. I think, if you agree, that this 
type of work and this comparison could be 
interesting for all of us: manufacturers, 
politicians. farmers and so on. My suggestion 
is  to  ask  each  of  you  to  re-examine  your 
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own report and check it, to explain some 
particular things, and send it to us, before 
February 28 next year, in order to give you an 
improved situation of the comparable analysis. 
This is the reason for which I've written in the title 
"a preliminary overview". Next year we will have 
a situation concerning more than twenty five 
countries, for example Egypt, and we can develop 
the possibility to have a good overview of the 
situation for about thirty or thirty five countries. 
 
 
B. CHEZE 
 
Just a very short statement to say, about the data we 
have on the country reports, it could be interesting 
to add some comments about the evolution from 
1988 to the present situation. 
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I think that this is important for the Eastern 
countries in particular where land tenure systems 
are undergoing rapid evolution and it is also true 
of all the index indicators. I am thinking about 
energy, for example, in France, and the 
tremendous change with the use of nuclear energy 
for electricity, so I think a comment is necessary. 
We can keep the figures from 1988 but we could 
add tendencies and I think that this would be very 
interesting for the reports. 
 
 
G . P EL L IZ ZI  
 
Now we have to move on to the special lecture on 
the Eastern European Countries. unfortunately 
Prof. Lehoczky for family reasons could not he 
here, so I will try to summarize his lecture very 
briefly. 



Prof. Làszlò LEHOCZKY 
Hungary 
 
MECHANIZATION REQUIREMENTS IN 
EASTERN EUROPEAN COUNTRIES 
 
Since 1989, quick and far-reaching political, 
economic and social changes have been taking 
place in Eastern Europe. The former one-party 
administrative and economic system will be 
replaced by a multi-party democratic 
parliamentary system. As a consequence, 
significant changes are under way in the whole 
national economy of these countries, including 
agriculture and its different (industrial, 
commercial and servicing) branches. 
 
In former statistical classifications Bulgaria, 
Czechoslovakia, the German Democratic 
Republic, Hungary, Poland and Rumania 
appeared as Eastern-European Countries. The 
Soviet Union was handled separately, while 
Yugoslavia, despite certain similarities, was 
included in the category of Southern-European 
countries. Albania appeared in most statements 
only with estimated data (Tables 1 to 8). 
 
Statistically, the changes taking place in the 
Eastern-European countries can hardly be 
followed, because the former statistical system is 
in a stage of disintegration, while the new one 
(which would be conformed. e.g. to the system of 
the European Communities) is only in the 
development stage. Therefore, reliable figures are 
available only for the years up to 1989. 
 
When examining the situation of the Eastern-
European countries, a special position is occupied 
by the former German Democratic Republic, 
which has existed for more than one and a half 
years as "five new lands" of the Federal Republic 
of Germany, 

though the transformations that are taking place 
there are of model-value for other Eastern-
European countries. 
 
When speaking about Eastern-European countries, 
one should always bear in mind their different 
political and economic past, their history, their 
national and religious traditions etc.. and, among 
others, the different systems of landownership and 
farming. These explain also the differences in the 
development of agriculture in the given countries. 
 
After World War II, a democratic political system 
started to be developed, and the war-time 
economy was replaced by a market-economy. 
Immediately after the war a land reform took 
place: the former large estates were expropriated 
by the state, or only negligible compensation was 
paid to the owners. State farms were established 
on this land, but the greater part of the land was 
parceled out free of charge or for a small amount 
to small farmers and agricultural labourers. 
 
In the framework of the post-war political and 
national boundary changes, large masses 
(millions) of people left their original homelands 
and settled in other regions (e.g. from the former 
Polish territories annexed to the Soviet Union, the 
Polish population was transferred into the former 
East-German territories now annexed to Poland. 
while the German population of these territories 
was expatriated into present-day Germany; similar 
movements took place in Czechoslovakia, 
Hungary, Rumania and Bulgaria). The land of the 
expelled populations was distributed among the 
new settlers or the original inhabitants of the 
ruling nation. 
 
After the Communist take-over in 1947-48, the 
era of building a socialist system began and. in 
this framework, the forced establishment of a 
system of large-scale agricultural 
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co-operatives and state-farms. This resulted in the 
abolition —in different degrees in the various 
countries —of the individual small farms (to a 
greater extent in Czechoslovakia and Hungary, 
where the small farms practically disappeared 
around 1960, and to a lesser extent in Poland, 
where small farms still accounted for about 80% 
of the arable land). The ownership of the land and 
of the means of production handed over to the co-
operatives was solved in different ways. In some 
countries ownership remained legally unchanged, 
in others it passed over into the hands of the co-
operatives or the state. After so many changes and 
with so much time elapsed, the names of the 
original owners can hardly be traced from the 
official records. 
 
After the political changes of 1989, the political 
and economic discussion on privatization began. 
One of the most complicated tasks of the newly-
elected parliaments concerned the ways of 
offsetting the consequences of the former 
nationalization scheme, the rehabilitation and 
compensation of the original owners, 
reprivatization or privatization, with the aim of 
establishing a private market economy. This 
process is under way now in all Eastern-European 
countries, but so far only a small amount of land 
has been returned to the original owners or their 
legal heirs. The enforcement of the new laws on 
landownership has been recently implemented. 
This situation led the managing bodies of the still 
existing large-scale state-owned and co-operative 
farms to cut their production plans and their 
expenditure for the purchase of machines, 
chemicals and fertilizers, in view of the 
uncertainty regarding their continuing existence 
by harvest-time in 1991. 
 
The existing and newly-privatized small farms 
lack sufficient funds, which is limiting their 
investment possibilities. 
 
In the last four decades, the Soviet Union has been 
widely known as an importer of 
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agricultural products. The small Eastern-
European countries were encouraged to expand 
their agricultural production, the Soviet Union 
being a virtually unlimited market, certain 
products finding a good market also in Western-
Europe and in so-me Middle-Eastern countries. 
The second largest exporters of agricultural 
produce were, for instance, Hungary and 
Rumania (one-third of the whole produce being 
ex-ported), while for some goods East-Germany 
and Czechoslovakia were large importers. The 
development of agriculture was partly extensive 
(cereals and meat), partly intensive (fruit, 
vegetables, wine). However, in the last decade 
agriculture and the food industry of the Eastern-
European countries have suffered several 
setbacks, because, for example, of the changing 
situation in the Near-East and the Middle-East 
(Iraq-Iran war, etc.). Since 1989, be-cause of the 
collapse of the COMECON, a relatively stable 
market ceased to exist, and the shipments of 
goods within the framework of five-year plans 
and exchange agreements were replaced by real 
trading contracts on a dollar basis. Due mainly to 
the financial situation of the Soviet Union and the 
unification of the two German states, agricultural 
exports suffered a drastic setback, and significant 
surpluses (mainly in meat and cereals but also in 
fruit, vegetables and wine) began to appear in 
most of the smaller Eastern-European countries. 
These setbacks could not be counterbalanced by 
increased Western exports. 
 
 
Recently, inflation has soared in Eastern Europe. 
To achieve a balance in the government budgets, 
new taxes were imposed, which heavily affected 
the agricultural sector as well. 
 
 
The East-European countries were granted in the 
(see above) decades considerable Western loans, 
and the burden of these debts contributes to the 
difficult economic situation of these countries. 
However, the 



indebtedness alone is not the main characteristic 
of the present economic situation of the individual 
countries. While the countries showing the highest 
per capita levels of indebtedness are Hungary and 
Poland, Rumania has virtually repaid all her debts; 
those which are most indebted are Bulgaria and 
Czechoslovakia. Hungary, Czechoslovakia and 
Poland recorded the best results in terms of 
commercial relations with the Western countries. 
 
All this has affected the development of 
manufacturing and the sale of agricultural 
machinery. After World War II, due to the lack of 
capital, the manufacturing industry could be 
brought only very slowly back to the pre-war 
level, and with the introduction of the socialist 
system came the nationalization and the 
reorganization of the whole manufacturing 
industry. It became "typical" to seek almost 
absolute isolation from the Western countries and 
to strive after total autarky, if not within one coun-
try, within the COMECON boundaries. The 
production of farm machinery shifted from multi-
profiled companies to specialized, single-profiled 
factories, and shipments of farm machinery 
between the Eastern-European countries gained 
momentum as well, in the attempt to attain an 
equilibrium. 
 
In the framework of COMECON co-operation, 
certain manufacturing profiles were distributed 
between the different countries (e.g. 
Czechoslovakia and Hungary discontinued the 
manufacturing of combine-harvesters, and the 
German Democratic Republic and Hungary 
ceased to manufacture tractors, etc.). Thus, the 
different countries achieved a nearly monopolistic 
position in producing certain machines, while, for 
other machinery, they became dependent on 
imports from other Eastern-European countries. 
This made it possible to increase serial 
production; research, development and design 
were concentrated in central institutes. 

The factories themselves had practically no design 
department. This trend began to slacken in the 
1970s and the factories started to rebuild these 
departments and to revert to in-house 
development. 
 
That was also partly dictated by the need to obtain 
certain Western exports. Some companies made s. 
e. "co-operation" contracts with Western 
companies, with the main aim of zero-balanced 
shipments of goods, yet not concealing the aim of 
importing advanced technologies, design and 
know-how. 
 
At this time even the Soviet Union relied on 
exclusive imports of certain machines from some 
Eastern-European countries (it can easily be 
imagined how discontinuance in the exportation 
of large quantities of certain types of machines 
from one day to the next hit the Eastern-European 
manufacturers). 
 
During all these years the mechanisation of 
agriculture conformed to the agrarian structure. 
The machines of the small farms practically 
disappeared from the markets of the-se countries 
(with the exception of Poland, Yugoslavia and 
partly Rumania). In the same period, the 
marketing of farm machinery became the task of a 
system of large monopolistic trading companies, 
which were regionally organized and resembled 
governmental distribution agencies rather than 
commercial firms. 
 
Since 1989 the situation in farm machinery 
manufacturing and marketing has been 
undergoing fundamental changes. One of the main 
reasons is the necessity of changing the markets, 
another one are the structural changes in farming: 
as the exclusiveness of large-scale machines 
ceased, the demand for smaller machines came into 
the limelight. At the same time the slow 
implementation of the new land ownership laws 
failed to boost demand in the market 
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for small machines, which is also partly a 
consequence of a shortage of capital among 
family-run farms. In spite of a 50% difference in 
price between the home-made machines and the 
imported Western ones, these prices are enormous 
at present; the problem is compounded by the high 
rate of interest (at this moment it is approx. 40% 
in Hungary; in Czechoslovakia the price of a 
Caterpillar-Challenger tractor is about 20 times 
higher than the price of a similar home-made 
Zetor tractor). Besides the shriveling of the home 
market, the almost complete standstill in the 
exports to other Eastern-European countries 
brought the majority of the agro-business 
companies to the verge of bankruptcy. Some farm 
machinery producing companies have reverted to 
the manufacturing of other kinds of machinery, 
though this gives them only trifling possibilities 
with regard to the equally difficult market 
situation of other branches of the engineering 
industry. 
 
Among the agricultural engineering factories, the 

ones in a relatively better situation are those 
which established, during the last decade, S.C. co-
operation links with so-me Western companies, 
and are manufacturing machine parts or whole 
units for the Western market. On the other hand, 
those companies which until now produced only 
certain types of machines, and exclusively for the 
Eastern-European market, have became virtually 
bankrupt. 
 
One of the most notable differences of the 
Eastern-European farming-machine manu-
facturing industry, as compared with the 
Western-European ones, is the inadequacy of the 
background industries. While the Western-
European companies purchase a considerable 
portion of their machine parts from specialized 
companies, Eastern-European ones are forced to 
manufacture such parts to a great extent 
themselves. While the Western-European plants 
(mainly the smaller ones) are functioning more as  
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assembling factories and are manufacturing only 
special parts, the Eastern-European factories were 
forced to produce practically all kinds of parts, 
which had a negative effect on their economic 
efficiency. 
 
The factories hardly possess the necessary means 
for technical and technological modernization. 
They cannot count any more on government 
subsidies or loans, and the bank rates are 
unbearably high. They are counting mostly on 
foreign (Western) capital investments. 
Privatization of the agricultural engineering 
companies is making only little progress. The 
foreign investors are cautious; they are waiting for 
settled market and ownership conditions. The 
foreign manufacturers of agricultural machines 
are striving to gain a market share for their own 
existing production capabilities. 
 
 
As a result of their striving for autarky, the 
Eastern-European agricultural engineering 
factories failed to keep in step with the world-
wide development trends. The technical level of 
the factories was generally relatively low. 
 
The production of farm machines was oversized. 
Besides supplying the home market, the aim was 
to supply the COMECON countries and first of all 
the Soviet market. The production and supplying 
plans were agreed upon for five-year periods. On 
the basis of these plans, commercial agreements 
between companies were drawn up also for longer 
periods. When signing a contract with a Soviet 
trade organization for a five-year period, the given 
Eastern-European manufacturing company gained 
a stable buyer for five years, could manufacture a 
small number of types on large scale, and do so 
with virtually no modernization of the products. 
 
After the disintegration of the COMECON and 
the switch to trading on the basis of convertible 
currencies, this situation came 



to an end. The reconstruction of the engineering 
industry is under way. The manufacturing 
companies are forced to quickly modernize their 
products. The manufacturing capabilities are 
oversized, and economic survival requires a 
drastic reduction in capacity and staff. For 
example, in Hungary, the total staff employed in 
the agricultural engineering industry amounted so-
me years ago to 42,000, which has now declined 
to about 22,000, and will be further reduced by 
1994, according to pessimistic estimates, to 6,000, 
and according to optimistic estimates, to 12,000. 
 
The former large engineering companies began to 
disintegrate. For example, in Hungary, the former 
14 largest enterprises were split up into about 80 
small independent companies; some of these 
stopped manufacturing farm machinery, others 
were liquidated. In Czechoslovakia, the former 
large Agrozet Brno company was split into 7 
independent companies. 
 
The most prosperous company in Hungary that 
was able to survive the recent changes did so by 
exporting about 3/4 of its pro-ducts to the former 
Western "co-operating" partners. Some Eastern-
European companies are hoping that some 
Western engineering company will use them, after 
a certain consolidation period, as a kind of bridge, 
leading to the Soviet market. Others strive to 
overcome their difficult economic situation by 
trading with the Soviet Union on a bartering basis, 
and to sell the received goods (mainly raw 
materials) in the home market. 
 
The position of the Eastern-European agricultural 
engineering companies in the ho-me market is 
also hampered by the former monopolistic trading 
system, where any given country was divided into 
trading (market) regions, and in each of them only 
one supplying, state-owned company operated. 
These companies were more like  

distributing centers than commercial organi-
zations. Lately these companies have been split 
up into smaller units and have started to operate 
on a marketing basis. These new companies are 
just learning how to manage trading activities. 
 
In the Eastern-European countries a certain degree 
of liberalization has been reached in the 
importation of agricultural machinery. Some 
Western companies are already establishing their 
own dealer chains, using mainly parts of the 
former distribution organizations. Some newly-
founded, small, domestic companies have begun 
to import cheap, used agricultural machines 
bought in Western Europe, and after repairing 
them, are now selling them mainly to small far-
mers. These machines are cheaper than the 
domestic ones, but will later cause problems in 
supplying them with spare parts. The new 
machines of Western provenance are, at this 
point in time, far too expensive for the Eastern-
European farms. 
 
In the development of agriculture, in the past, the 
prime concern in all Eastern-European countries 
was to increase production and yields. In addition 
to the increase in biological capability, the 
increase in production was also viewed as a task 
of mechanisation. This was also the object of lar-
ge-scale farming systems, the merging of plots, 
the expansion of mono-crop plant production 
systems, large-scale livestock rearing on 
specialized farms, the use of great quantities of 
chemicals and fertilizers, etc. 
 
In some countries, private farming remained 
virtually only as s.c. household-farming (in 
Hungary, on 6% of the agricultural land, about 
10% of the total population was active and 
produced a large part of the country's pork, 
vegetable, potato and fruit output), in other 
countries the better part of agricultural land 
remained private property (for example, in Poland 
private farms operated 
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on approximately 77% of the agricultural land). 
 
 
This had a decisive impact on the shaping of the 
machine park (and a consequence, on the 
production profile of the manufacturing industry). 
The smaller machines all but disappeared 
completely from the market. 
 
 
In the composition of the machine park a decisive 
role was also played by the government-fixed 
prices, the terms of payment and the distribution of 
manufacturing activities within the COMECON, 
while importing Western machines was almost 
impossible. The only exception was Hungary, 
where, in the last decade, the proportion of 
Western machines sold reached about 10% of the 
market. Now, on the verge of the structural 
transformation of agriculture, the question arises 
of how to utilize the large machines on the small 
farms to be established economically and 
efficiently. 
 
The slackening demand for agricultural products 
in the solvent countries is drastically diminishing, 
the prices are declining, the possibilities of the 
earned Western ex-ports are shrinking. This has 
also an unfavorable impact on the economic 
possibilities of the newly-established household 
farms and on the co-operatives to be reorganized 
on a private property basis. Agriculture in the 
Eastern-European countries is already confronted 
with the necessity of reducing production, the land 
used for agricultural purposes, and the number of 
reared livestock. In some on the countries, 
because of the shrinking domestic purchasing 
power, even the home market cannot take up 
anymore the earlier quantities of food. There are 
already proposals regarding how to change 
cropping, so as to produce on one part of the land 
renewable materials for energy production, the 
economic success of which will depend on future 
price fluctuations. (For example, in Hungary in 
the 
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summer of 1991 the official purchasing price of 
wheat was lower than the price of coal, and there 
were ideas of mixing wheat with coal or of 
making wheat briquettes for heating purposes). In 
the Eastern-European countries subsidies to 
agricultural produce and government aid to 
agricultural enterprises are undergoing continual 
cuts, and soon the farms will be able to trade 
their products only at cost price. 
 
In terms of energy utilization, agriculture in the 
Eastern-European countries lags far behind the 
more developed industrial countries (Tables 9 
and 10). This can be seen in Poland, for example, 
where 900,000 horses are still being used. In 
Czechoslovakia. energy use per person in 
domestic gross production is twice as large as in 
Germany. and the situation is still worse in 
Poland. 
 
In past decades the aim of agricultural 
mechanisation was, among other things, to 
liberate manpower for industrialization. In 
Germany, full-time agricultural man-power has 
decreased since 1950, from 4 million to approx. 
840,000 while the number of tractors has 
increased from 60,000 to 1.5 million. During this 
period the specific output increased from 9 t 
grain unit/employee to 82 t. At the same time, in 
Eastern-Europe a similar trend was experienced, 
along with essentially lower production 
efficiency figures. 
 
In the Western-European countries a decline in 
the number of machines coupled with a rise in 
specific output will have to be taken into 
consideration in the future. This is expected to 
occur regardless of the farm structure; here one 
must keep in mind, be-sides farm size, also full-
and part-time farming, the formation of different 
associations, as well as the formation of large 
farms. In Eastern-Europe this situation is more 
readily perceivable. However, in the coming 
years, such possibilities of mechanisation, 
manufacturing and marketing cannot 



be expected. For the time being, the economy of 
all Eastern-European countries is regressing, 
agriculture included. Unemployment is growing to 
a considerable ex-tent and some people would like 
to handle this problem in such a way that the man-
power which is being released from industry be 
redirected towards agriculture. However, the 
Eastern-European agricultural manpower situation 
is already worse (excessive numbers relative to 
the actual volume of production) than that of We-
stern-Europe, and any further growth in numbers 
would result in an even heavier impairment of the 
marketability of pro-ducts (in terms of production 
costs). 
 
The task of mechanisation will be an 
improvement of working conditions in the future 
too, besides stricter enforcement of environmental 
control. The approach of the shorter working 
week, which was customary in industry and 
services will be an essential requirement, 
especially after the establishment of small farms 
(instead of the 60-70-hour working week, which is 
now enforced during the agricultural season). 
 
The increase in productivity per unit of area and 
per person (besides the simultaneous decrease in 
arable land and man-power) will determine the 
situation in agriculture (and with this the 
requirements op-posed to mechanisation too). In 
this process, pricing and production costs will also 
play a significant role. 
 
From the middle of 1970s the opening of the 
"price scissors" has accelerated not only in 
Western Europe, but in the Eastern-European 
countries as well. This places strong cost pressure 
on agriculture and en-tails reductions in the 
specific costs of pro-ducts. In Western-Europe the 
allocation of the means of mechanisation 
accounted for about 30% of the total production 
value. This resulted in a so-called over-
mechanisation which is partly explained by the 
size 

structure of Western estates. The reduction in cost 
must include the technique and, along with this, 
also the application of buildings in which the 
demand for investment is less and it is possible to 
use the machines more economically ("cheaper 
mechanisation"). This may be associated with a 
relatively more expensive, higher-standard 
technique, applied on more farms, The use of such 
technologies and mechanisation methods will 
make the use of less fertilizers and chemicals 
possible. Aspects of environmental control will 
also play a major role. 
 
So far, also in Eastern Europe agriculture has been 
primarily regarded as a food-producing branch, 
but considering the market situation for foodstuffs 
and the prospective growth of a demand in this 
area, the raw materials-, energy-producing, 
nature-conservationist and social role of 
agriculture will increase. While agricultural 
subsidies will cease gradually, on the nature 
conservation side more and more central govern-
ment funds will be allocated to agriculture. 
 
It can be taken for granted that in the Eastern-
European countries the land-ownership conditions 
will change through compensation, privatization 
or re-privatization. The land will be signed over to 
the owners. Today's farmers' co-operatives and 
state farms will either be transformed or 
suppressed in their present form. (For example, in 
Hungary, 127 state farms are now functioning, 
and according to a decree, that number will soon 
decrease to 20; in the first place, those which have 
already been - for 20 years - state stud-farms will 
be maintained). The Technical development of 
agriculture must set out from that fact that the 
number (and area) of large-scale farms will 
decrease, and the new (former) owners of the 
distributed land plots will be forced to form new 
associations due to the lack of capital. However, 
at a later stage, policy-makers will have to take 
into account what 
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kind of employment problems will be caused by 
the regression of the industry, what level of 
qualification the land-population has attained, 
what sort of settlement system (structure) has 
formed during the last 40 years, what kind of 
subjective factors are now beginning to play a 
role, etc. In the long run, there is no doubt that the 
farm structure will depend, to a considerable ex-
tent, on the economic aspect. 
 
 
It is also clear that the large-scale adoption of 
mechanisation, which dominated the technical 
development of agriculture, must be given up. The 
weight of family farms must also be carefully kept 
in the fore-ground, even if the shortage of funds of 
the new owners must be reckoned with within the 
coming years. 
 
The market is bound to play a major role in the 
formation of family-owned farm production (but 
also in the remaining large-scale farms run in the 
new form) the market will play a primary role. 
The market was, indeed, less involved insofar as 
the government plan controlled everything, from 
production to the consumption. During the time of 
the classic controlled economy, mechanisation 
was linked with production as well; thus, it did not 
belong in the enterprise category; the 
manufacturing and import figures were put down 
in middle- and long-term plans; and the available 
machines were distributed on the basis of plan 
figures, often indipendently of the actual 
requirements and conditions of some farms. 
 
As the market aspect gains in strength, the 
quantitative aspect will be increasingly 
overshadowed, and concern over quality will 
come to the fore, in the interest of marketability. 
And here a newer field of mechanisation 
(technique) will play a bigger role: the 
marketability of products will require the packing, 
the cleaning, the primary processing on the farm, 
etc. To this 
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end, smaller equipment (for small farms) and 
high-capacity machines (for the large or jointly-
processing farms) will be used, together with 
shorter processing lines. 
 
The mechanization of agriculture can only be 
viewed within the framework of the technique as a 
whole. Therefore: 
 
-   agricultural engineering will operate on the  
    same level as common engineering regarding 
    the structural materials and fuels; 
-  the proper use of artificial energy multiplies the  
   possibilities (productivity) of agricultural  
   production; 
-  the use of electronics and artificial intelligence 
   will increase the efficiency and relieve farmers  
   from complicated controlling, regulating and 
   supervising duties; 
-  the further increase in expected biological  
   efficiency will make it possible to develop new  
   production and processing methods; 
-  with the application of new machine designs,  
   the specific soil pressure caused by machines  
   passing over the fields will be reduced, soil  
   erosion will be reduced by new methods of  
   cultivation and machines, and environmental  
   pollution will be curbed by the reasonable 
   application of fertilizers and chemicals and  
   modern machines. With the creation of opti-   
   mum size fields, the utilization of machines  
   will be improved. The unnecessary waste of  
   raw materials and fuel can be eliminated by  
   using optimized-output machines adjusted to  
   field and farm sizes. The renewable energy  
   carriers produced in the farm can be used more  
   and more widely. 
 
Technique will play a decisive role in the 
optimum utilization of agriculture. Within he 
scope of the known tendencies of technical 
development, a greater emphasis be laid on 
methods of production based on computers, the 
use of electronics and information- 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
processing technologies (informatics) relating to 
agricultural engineering. 
 
Among the methods of production based on 
computers, a role will be given to sensors which 
transform the sensed data into electronic signals; 
these will then be sent to the central computer of 
the farm or to individual machines. Computer 
programs will control the further operation of 
field machines in plant production (for example, 
transmitting data by radar and regulating the 
quantity of chemicals on this basis, etc.). By 
sensing momentary soil conditions, the irrigation 
and fertilizing operations can be properly 
performed; by sensing plant diseases and the 
damage caused by in-sects the precise application 
of chemicals 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
can be determined. Continuous soil observation, 
water content in the complex system of plants, and 
the determination and introduction of measures in 
the interest of optimization can thus be carried 
out. In animal husbandry, computer programs 
could control production, fodder distribution, 
milking, the removal of manure, animal ca-re, the 
monitoring of the health conditions of animals, 
etc. on the basis of environmental, biological and 
production data. The entire situation in Eastern-
Europe is in a stage of transition. The main aim is 
the re-establishment of a market-economy. This is 
also the primary target of the reconstruction of 
agriculture, and therefore, of its mechanisation. 
But to achieve this target, much will have to be 
done in the coming years. 
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G.  PELLIZZI 
 
I should now like to ask Dr. Marchenko to 
take the floor for ten minutes and then open 
the discussion. 
 
 
 
Dr. Oleg MARCHENKO  
USSR 
 
 
MECHANISATION AND ALLIED 
FACILITIES REQUIREMENTS  
IN USSR 
 
First of all I would like to point out that, after 
the talk by our President, it is impossible to 
analyze more deeply, but maybe I can point 
out some features again. Secondly, the 
summary of Prof. Lehoczky that our President 
gave us is very, very suitable for the USSR. It 
is mostly suitable for our agriculture, for our 
country as a whole. There are some features 
that I'll try to point out, but as a whole all of 
the points that the President told us are very 
suitable for us. 
 
We should point out the main feature. Our 
Eastern countries, former socialist countries, 
went through a small period of socialist ways 
and they did not lose the capability of their 
people to be peasants. Most of them know 
agriculture much better than our people do 
because in our country we practically 
eliminated our peasants, they lost all 
knowledge of agriculture and of agricultural 
management. This is the biggest feature. Just 
now the Socialist countries are in the most 
suitable situation for reformation, for 
privatisation. But in our country it is very 
difficult. 
 
Now I would like to show some slides. I will 
try to analyze some indicators of the 
efficiency of agriculture in different countries 
(after Prof. Pellizzi it's impossible - but I will 
try!). 

First of all you can see I take Dynamic 
Change of Agricultural Population, i.e. the 
population engaged in agriculture, and show 
that it is dynamic. This summer I spent three 
months in the United States and gathered 
more data regarding agriculture in the United 
States. I'll try to compare some indicators to 
demonstrate this. You can see: in I920's the 
United States had 30% of its people engaged 
in agriculture; we had more than 70%. In 
1970 they had only 5% while we had 25%. So 
in 1920 we had approximately half the 
percentage of agricultural population; in 1970 
five times... 
 
The situation stopped, stabilized. This shows 
that our system could not decrease the 
population engaged in agriculture, as I will try 
to demonstrate a little later when 1'11 show 
you some slides about our agriculture. But of 
course the United States can also stabilize 
their population engaged in agriculture to the 
level of 2%, but they supply their people 
much more than 100%. We supply our people 
only 50-60% and our social system could not 
allow us to decrease in order to raise the 
efficiency of our agriculture. You have seen 
that the first group of developed countries - 
United States, United Kingdom. Germany, 
France, Netherlands - have 2-5% engaged in 
agriculture (maybe 7, up to 10 or 8 - Italy the 
same, up to 10). The second group has up to 
20: you can sec Eastern countries such as 
Hungary, Czechoslovakia, then South Africa, 
Spain (but some countries, for example China, 
greatly reduced the population engaged in 
agriculture by dividing work up and from 
1980 to 1988 they increased production three 
times, this efficiency became very high and 
they reduced the population engaged in 
agriculture); there is also a big percentage in 
Ethiopia and Thailand. But the indicators that 
point to the efficiency of agriculture could be 
the "density of energy per hectare", for 
example kilowatt per hectare (Figure 1). You 
can see that most developing countries which 
have a large share of the population engaged 
in 
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agriculture have a small density of energy per 
hectare. In the Soviet Union it is the same, but not 
so great: up to l kW/hectare - i.e. from 0.3 to 0.77. 
But you can see in Japan there is a very big 
increase in density of power because industry in 
Japan is very strong our industry is also very strong 
but it has been mostly engaged in military 
productions. In the near future we will try to con-
vert it for the needs of agriculture and it seems to 
me that if we take into account future reforms we 
will have considerable possibilities of increasing 
the efficiency of our agriculture. 
 
 
So we can see Germany, Italy, the Netherlands, all 
of them from this up to that: a twofold or more 
increase of the density of energy per hectare. 
 
 
There is another indicator, for example "kilowatts 
per agricultural worker". I will also analyze this 
but there is not many data available because not 
every country gave enough data in order to make 
a proper evaluation, so I will leave it for the 
moment. 
 
Just a few words about our agriculture. You can 
see our agriculture has big farms: collective farms, 
6,000 hectares, state farms, 20,000 hectares, every 
size but they have 33 hectares per 6,000 and state 
farms have 54. The difference is that collective 
farms are like cooperatives, people have land and 
they sell the State some products, 80% for 
example (and 20% you use for yourself, for social 
uses, for buying tractors and agricultural 
machines); in State farms the workers sell their 
entire produce to the Government and they have 
nothing left for themselves. But they supply very 
good techniques, the Government gives them all 
their machinery. They had 54 (in 1987 they had 
55, so no increase). But collective farms increased 
because they used these techniques more 
thoroughly, for a longer period of time, for 
example   ten   and   twelve   years,   while   in 
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state farms for four. five years, at the most six or 
seven - this is a big "meal" of metal every year, it 
is not efficiency - because the relationship 
between people and production lacks the feeling 
that they can have this product: no private 
property. 
 
We have just made a law about private activity, 
private property and privatization of agriculture. 
But how will this be done? It is difficult to say 
just now but we have some points of view on this 
and what Prof. Lehoczky suggested in some areas, 
as Prof. Pellizzi told us, is very close to the situa-
tion in our country too. 
 
We can also estimate the efficiency of agriculture 
on yield. Prof. Pellizzi showed you this. We have 
very low yields. For example, for grain/wheat: I 
ton, which is very low. This yield of our crops has 
not increased for 20 years, they have stayed on 
this level. Why? Because in collective farms and 
state farms people were divided up. subdivided 
like in a big manufacturing plant. For example, a 
farmer knows when and how he will plough, sow, 
drill, fertilize, harvest and store and sell. He 
knows everything. He keeps it in his mind like a 
computer. He chooses the most efficient way to 
sell. In our collective farms one per-son does one 
job, such as ploughing, another person does the 
drilling, and another per-son the milking, and so 
on. Only the agronomist and the chairman of 
collective farms decide when and how they will 
realize this product. But for most of them the 
Government took away almost all of their 
products. So we lost our peasants and u e also lost 
their capability to work. 
 
Level of Mechanisation. In spite of the fact that 
we have many tractors - every year we e produce 
370,000 tractors, the average power of a unit is 
approximately 80-90 HP - in the fleet we have 
only 2.5 million tractors, compared with the 
United States which have 4.5 (approximately 5 
million tractors) 



because their tractors have 20 - plus years of life 
while ours have four, six or seven, at the most ten 
years. Of course in ploughing and drilling we 
have one hundred per cent mechanisation but in 
loading, unloading, potato production, and 
vegetable production, much less. Here you can see 
cotton, potatoes, etc. I am showing you this so you 
can see how much we produce every year 
although we do not have as big a fleet of tractors. 
 
For example, forage housing machines, units per 
100 hectares. If we must compare, the United 
States has 3.3 per hectares; France 10; the Soviet 
Union only 0.66. The same for mowing and 
conditioning - the most intensive, most 
technologically valuable machines: 1.7 - 0.5 - 
0.08. 
 
And you can see that it is the same for racks, for 
balers, and for harvesters. Only the density of 
forage housing machines is very low in our 
country. It is the reason for the great reductions in 
quality of forage during their harvesting, during 
storage, etc. 
 
Tractor fleet density. This figure has to be a little 
bit more underlined. I want to point out that, for 
example, in comparison to the United States, from 
1 hectare they produce 2.5 (three times more) 
products, spend half as much on fuel (we use 300 
kilograms of oil per hectare, they use 150) and 
they spend 5-10 times less man-hours per hectare 
than us. Why? Because they have only 2% of their 
population engaged in agriculture and we have 
20%. The whole scan of our agriculture shows 
that efficiency is much lower. 
 
For example, Unit of Human Expenditure to 
produce 100 kg: we have 1.8 and 1.3 but compare 
with the United States 0.15 (for grain). It is ten 
times less. And other examples: especially in pigs 
you can see we have 10 times more expenditure 
and man-hours than the United States, and for 
beef it is the same. 

Meat Production and Satisfaction of domestic 
requirements. I remark that for example the United 
States has 99 million cows; we have 166 million 
cows but we satisfy 60% of our domestic 
requirement for meat (60 kg per capita per year). 
They have 145 kilograms per capita plus 90 
kilograms of poultry. I think everything is 
understandable here. 
 
I have a little conclusion. We need to choose the 
right way to reform our agriculture. Recently we 
have drawn up some proposals and our scientists 
and economists are trying to find the best solution. 
But seeing as we have problems in food supply, 
especially this year, we should not eliminate our 
agricultural system immediately. We should have 
a transition period in which good collective farms, 
efficient farms, should be kept the same size, with 
the people, but should be reformed as associations 
of participants, maybe individual participants, and 
within a period of some years, approximately 5 or 
6, they will be gradually privatized. But bad 
collective and state farms should be reformed to 
private farms, family farms and the like. 
 
It is a very big problem because our average 
kolkhoz has 50-60 tractors, 600-700 people: how 
can it be divided into tractors? Recently we took 
the decision to increase production with 
comparatively small tractors (approx. 30, 50, 60 
HP) and we began to produce small tractors and 
increase working tractors, in spite of the fact that in 
my opinion this is not efficient. We have big 
plants as you know, but we have good 
possibilities to create - on the basis of the 
Construction Bureau, which has a good 
experimental base - small shops and maybe private 
associations, in competition with big plants. We 
have no competition! This is linked to the low 
quality of techniques: it is very low quality 
compared with Western countries. So, on the basis 
of the big Construction Bureau we can create small 
enterprises, in association with privatization and 
so on. 
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I have some proposals and maybe you can 
evaluate them and help us to choose the right 
ways. Thank you very much. 
 
 
G. PELLIZZI 
 
Thank you very much. Now we can open the 
discussion on these two lectures by Prof. 
Lehoczky and Dr. Marchenko. I think that, as 
far as the Russian situation is concerned, we 
have to include the problems of handling 
agricultural produce from the farms to the 
towns as well as of conservation of the 
products. It seems in fact that there are big 
losses of products during conservation and 
transportation. 
 
 
O.MARCHENKO 
 
You are right because the infrastructure is 
very poor in our country, infrastructure, 
service and cooperatives. It is necessary to 
create joint venture cooperatives but Prof. 
Lehoczky pointed this out too. 
 
 
K.Th. RENIUS 
 
I have a question for Dr. Marchenko relating to 
manufacturing industry. You know a report 
on his country is included in this book where 
I have also included some of the figures he 
has shown to us and I have mainly had a look 
at agricultural machinery production where 
you can read the total production general 
machinery is about ten million tons per year. 
Is that right? I mean I think that is too much. 
My question is: is it correct that total 
production of tractors and machinery is about 
ten million tons per year? 
 
 
O. MARCHENKO 
 
Yes, it is right, I can explain it to you. We 
have the greatest production in the world of 

agricultural machinery and tractors in tons 
of metal, but not in quality. 
 
 
K.Th. RENIUS 
 
I cannot imagine that this figure could be 
right because ten million tons per year 
production. if one machine weighs one ton 
for example that is ten million machines, if 
one machine weighs two tons that is five 
million machines. 
 
 
O.MARCHENKO 
 
We produce close on four hundred thousand 
tractors every year but you multiply this by 
the weight of the average tractor which may 
be five tons. We produce many forage har-
vesters, as well as many other machines for 
tillage and for other agricultural operations. 
 
 
K.Th. RENIUS 
 
Yes I know that your production is great, of 
course, but you should check this figure, 
perhaps it means units or something else be-
cause it cannot be ten million tons per year, 1 
think it is impossible, even for your country. 
 
Are there any other comments on these two 
presentations regarding the Eastern 
hemisphere? Perhaps I would like to make a 
note, my own comment. I think that behind 
the walls there is a lot of cooperations 
starting up with Eastern countries, and we 
will see the results of this cooperation in the 
years to come, and I think the big companies 
are trying to help by cooperating and this 
will probably be the fastest way to get 
mechanisation up and to improve the system, 
to help them by cooperation on the level of 
companies because you need a lot of money 
to start operations in these areas and it is 
very difficult to operate because of the 
infrastructure. Even 
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making a telephone call is very difficult, 
sometimes you have to wait three hours and you 
need a computer managing your telephone, you 
see, otherwise it is uneconomic to wait hours to 
make a call. 
 
 
Mr. Yves LE BARS  
France 
 
Is there a way of establishing cooperation between 
the Western and the Eastern countries by 
subcontracts, that is, to build new machinery with 
products from Eastern Europe. I know that some 
small industries use a lot of products from Eastern 
Europe, at present from Czechoslovakia and 
Hungary, mechanical devices for example, and 
they assemble the machines and put the electronics 
together in their factories. Is that a way, in the minds 
of our friends from Eastern Europe to develop 
industry? Because farm machinery, I guess, can't 
develop alone and farm machinery is at the cross 
roads of industry as a rule, and agriculture, so are 
sub-contracts a way? 
 
O. MARCHENKO 
 
I would like to make a few comments. Just now 
all our industry people have begun to cooperate 
with Eastern partners and We-stern partners and 
we have some agreements not only about trade but 
also co-production. Recently we tried to go in for 
the private way to create joint ventures, asso-
ciations, to go with the Western countries and 
Eastern countries. For example, I mean the Soviet 
Union, first of all, but we also have some joint 
ventures with some Eastern European countries. 
Just now the policy is to go ahead. 
 
K.Th. RENIUS 
 
I remember when the German Democratic 
Republic was still in existence and many 
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tractor companies had connections, for instance, 
to get universal joints from East Germany and 
they had many problems starting up that business 
maybe twelve or fifteen years ago because of the 
quality. So then they sent the West German 
people to teach them to produce the right quality 
and they were able to produce it, let's say, at thirty 
per cent less cost than in West Germany and this 
was a very good business for both sides, so 
perhaps this could be a good model to follow 
today in this new situation with less friction now, 
in my opinion, but perhaps there are other 
opinions and other comments on this. 
 
 
O .  MARCHENKO 
 
I can continue on this because we have a lot of 
trouble with East Germany over the supply of, for 
example, forage harvesters. We bought four 
thousand forage harvesters from them annually 
but when the price, became too high, we stopped 
this supply because we had trouble with it. This is 
one of the reasons why we need to cooperate, but 
also because we have big differences in prices. 
Our prices are very low in comparison with 
Western techniques. 
 
 
K.Th. RENIUS 
 
Yes, but if a change could be made, you see, you 
could do it without exchanging money, it is also a 
principle with the Ea-stern part of Germany, not 
to exchange money, but to exchange materials. 
 
 
O. MARCHENKO 
 
But it is not so easy because in our country the 
cost of production is much lower than. for 
example, in Germany, so bartering is not so 
beneficial for us, you see? 



Y. LE BARS 
 
Yes, a question. What are the plans for 
organizing a retail system, and how can we 
organize this in Eastern and Central European 
countries? How can we provide the machinery 
close to the farm and I guess more than the 
industry by itself, I think the-re is a lack of 
commercial organization and retail and repair 
close to the farm. I would like some ideas on 
what to do. 
 
 
O.MARCHENKO 
 
You are quite right because we have no 
infrastructure, no service structure, you know 
that, but we have a distribution system from 
the top to the collective farm and the state 
farm. Just now, it is necessary to create 
cooperatives for servicing and selling spot 
parts and other things. We should use the 
experience from Western agricultural 
countries. 
 
 
G. PELLIZZI 
 
We have seen that in these countries there is a 
sort of cannibalism: the farmers use one tractor 
to repair another one and so on. This is a 
typical practice in most developing countries. 
My opinion is that they have to change their 
mentality completely which means an 
improvement in culture in this field. It is not so 
easy, I think the problem is to define exactly 
which are the first steps to be taken, not to face 
every problem and try to solve every problem. 
Probably, the first step might be the 
distribution and storage of the produce, in order 
to reduce losses. I don't remember the figure, 
but it seems that the system of transport in the 
Soviet Union, by train or by trailers, is very 
poor. So they lose one kilogram of produce per 
kilometer per wagon and there is the 30% loss 
during conservation because there is no 
ventilation, no heating, no use of pesticides, 
etc. It seems to me that these are the most 
important issues to be solved. 

Prof. Brian J. LEGG, UK 
 
I would just like to comment on what is being 
said. It was in the Lehoczky paper that the 
tendency is for the farm sizes to be-come very 
much smaller and because of that they are 
going to need a different type of 
mechanisation, a much smaller mechanisation. 
It seems strange, in a way, that Ea-stern 
Europe is going down that route while Western 
Europe is going towards larger farms because 
they give greater efficiency. 1 would just 
question if smaller units in the long run is the 
wrong way to go. 
 
 
O.MARCHENKO 
 
But we can take into account, for example. 
that in Japan and Israel there are small fan's. all 
0.5 hectares and so on. We have six thou-sand 
average size of collective farms. The United 
States have four hundred, eight hundred 
hectares, so we should decrease a little, but up 
to an optimum size and maybe for the first step 
we should create many small farms in order to 
activate the agricultural population, to give 
them a chance to return to those areas, to the 
land. They should return because in collective 
fauns there are a lot of people who don't want 
to take a risk, to take the land, they are afraid, 
they have forgotten everything. So it is drastic, 
it is crucial, we should educate them. It is a 
very big problem and a very complicated 
problem. It is not impossible to decide on this 
problem in our club, but we have to define 
good proposals. I am very happy that we 
discussed cooperation. It is connected with my 
problems too because 1 should give some 
proposals to my government to realize our 
reforms, privatization. 
 
 
Y. KISHIDA 
 
Dr. Marchenko, I have some questions. Many 
Japanese industries have a lot of interest 
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in finding the chance to cooperate, to develop 
your industry, your machinery industry, but it 
is very difficult to get the exact information on 
how we can cooperate and everyday the 
newspapers report the confusion, and we don't 
know what realistic procedure we can follow, 
what is important and what the key-point is if 
we want to achieve success. 
 
 
O.MARCHENKO 
 
First, you are right. We need cooperation. But 
you should understand that we have very big 
plants, as you could see from the diagrams that 
Prof. Pellizzi showed us. You should take into 
account that our structure, our ministries, our 
human structures, despite the fact that they 
have just reduced finances, they remain in 
power for a while, they choose their title, they 
try to keep themselves in position and it is not 
easy to develop them in order to create 
competition. I think the best thing to do is to set 
up some small enterprises, some construction 
bureau which has some small shops in order to 
create design and tests, to manufacture small 
parts, new, good ones, good quality machines 
together with you, for example, and work 
toward the market in order to be competitive 
with this big monopoly and they will follow. 
Just now we have a big demand for agricultural 
machinery in spite of the fact that we produce a 
great dead of agricultural machinery and 
tractors. We really need it. We satisfy only 
65% of our domestic requirements for tractors 
in Byelorussia. It is impossible to buy. 
Collective farms pay twice as much in order to 
get these tractors and harvesters, etc. The prices 
for certain types increase three fold but, in 
spite of that it is much less than Western 
techniques. 
 
 
G. PELLIZZI 
 
Any other questions or remarks? If not, we can 
close this morning session. I should like 
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to ask if, in principle, you agree to this 
following conclusions and recommendations on 
this session: the Club stresses the need for a 
powerful evolutionary boost in the 
manufacturing sector including technological 
developments in advanced engineering 
designed to: increase labour activity, reduce 
production costs, create environmentally-
friendly technologies suitable for local 
agriculture and the new private structure 
organization which is being developed. It 
recommends the introduction of efficient 
transport and storage systems able to reduce 
losses and to preserve the quality of the 
products as well as efficient after sales 
networks for agricultural machinery and to 
encourage the creation of agro-mechanical 
service companies. 
 
The Club invites Western manufacturing 
companies to get involved in more extensive 
cooperation programmes and provide technical 
and economic aid to allow for real rational 
growth in the sector, aiming to find solutions 
which will actually help Eastern European 
countries convert to democrat and market 
oriented economies. Discussion is open. 
 
 
B.D. WITNEY 
 
Mr. Chairman, the second part l found very 
acceptable but in the first part I think you were 
asking for an expansion of the manufacturing 
base, is that correct? 
 
 
G. PELLIZZI 
 
Yes, an improvement, in any case, of the 
manufacturing sector, a development, 
including quality. 
 
 
B.D. WITNEY 
 
Exactly, that we would have a large expansion 
in the manufacturing base considering 



the reduction that has taken place over the last 
five years right across the world. 
 
 
 
G. P E L L I Z Z I  
 
But look, there is no written expansion ... to 
develop new concepts, concepts on which the 
Western manufacturer can use, that can be 
transferred to the Eastern European countries, 
from an economical point. New materials, for 
instance, new types of organization and so on. 
There is a complete lack of this problem. 

W A .  SNOBAR 

I think you mentioned quality, however I would like to 
mention something about services, after sales service and 
availability of spare parts, because this is often for export 
and local sales, they lack being able to make spare parts 
available to the consumer. 

G. P E L L I Z Z I  

If there are no other remarks we can close this 
morning session. Thank you very much. 
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SESSION 1 

Planning and Strategy Formulation 
for Mechanisation and Allied Facilities 

in Industrializing Countries 



Prof. B.J. LEGG  
Session Chairman 
 
Thank you, I would like to welcome you all to 
this session where we are looking at planning 
and strategy formulation for mechanisation 
and allied facilities in industrializing 
countries. I would just like to recap on some of 
the features that were shown in Prof. Pellizzi's 
national summary this morning. We are 
looking at countries that generally have, and 
this is quoting directly from the figures you 
put up, a low gross national product per capita 
and that means that rather little capital funds 
are available for development. We are looking 
at countries where a very high proportion of 
the population are involved in agriculture and 
so it is an extremely important part of the 
employment within the country and so some 
care needs to be taken over how the 
agricultural system is developed. 
 
Very often we are looking at very small farms 
and sometimes quite low yields in comparison 
with what we get in Europe, for example. So 
that is the background against which we have 
three speakers this afternoon to talk about 
what is happening in their countries and how 
agriculture and agricultural mechanisation is 
being developed. As we are a little bit late in 
starting I would like to give no more by way of 
introduction but introduce Dr. Ojha who is 
here from India. I am very pleased indeed that 
you have arrived and would like to invite you 
to present your paper. 
 
Dr. T.P. OJHA  
India 
 
MECHANISATION 
 AND ALLIED FACILITIES 
REQUIREMENTS IN INDIA 
 
1. Introduction 
 
Indian agriculture is predominantly an 
enterprise of small agricultural farms located 
in 15 agro-climatic zones comprising different 

soils and varying rainfall patterns. Figure 1 
presents the spread of these zones and Table 
1 indicates the general pattern of soil and 
rainfalls occurring there. 70% of the total 
cultivated area of 140 million ha. is rain-fed 
and it contributes to about 42% of the total 
food grain produced in the country. Farmers 
of this region are poor in resources and have 
low standards of living. But there is a 
tremendous effort to raise the productivity 
level on the rain-fed farms through various 
management inputs into agriculture. These 
include the availability of adequate measure 
of "ENERGY'", improved "IMPLEMENTS & 
HAND TOOLS", timely supply of essential 
"INPUTS", which play very important roles. 
 
 
In so far as the irrigated agriculture is 
concerned, engineering inputs can play an 
important role in increasing productivity, 
decreasing the cost of production and 
enhancing cropping intensities. Besides, the 
management of costly inputs such as seeds, 
fertilizers, chemicals and irrigation water 
deserve special attention. Some of the non-
monetary inputs like "line sowing", "timely 
sowing", "timely harvesting & threshing" 
also make a great deal of difference in 
improving agricultural productivity. 
 
Another very important aspect of Indian 
agriculture with reference to engineering 
inputs relates to "EXTENSION & 
TRAINING" of farmers, rural artisans, small 
scale manufacturers and subject-matter 
specialists. 
 
However, there is another aspect of Indian 
agriculture and industry which has benefited 
the agricultural system in the country. To a 
significant extent, this was due to industrial 
development through joint ventures. The 
present status of power machines (Tractors. 
Engines, Pump sets, Electric motors. etc.) in 
so far as production, marketing and use are 
concerned, owes much to the joint ventures 
which were undertaken in the past. There is 
further scope for extending 
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this aspect to certain key-items so as to 
provide simple hand tools and few other 
machines to the farmers. 

 
 

2. Present status of mechanisation 
 

Due to large variations in the size of 
agricultural holdings (Table 2) in India, 
different types of machines, implements 
and hand tools are employed. The present 
population of these implements is 
presented in Table 3. The tractor 
population has exceeded the one-million 
mark and that of the irrigation pump sets is 
estimated at 12 mil-lion. Among the 
bullock-drawn machines, the village 
implements (mould based ploughs, seed 
drills, etc.) are the most prominent ones 
which have been accepted by the farmers. 
But the farmers living in the remote 
villages, away from the paved roads or 
railhead, still use traditional animal-drawn 
implements which need to be replaced by 
improved ones. Of course the State Go-
vernments, with the financial assistance of 
the central funding agencies, have been 
making efforts to introduce the improved 
implements under some kind of subsidy. 

 
The mechanisation of Indian agriculture is 
taking place in the following areas: 

 
-    low lift irrigation system; 
− tillage and transport activities; 
− plant protection application; 
− threshing of crops; 
− rice and Wheat Flour Milling. 

 
However, there are vast areas and also 
many crops which need to be mechanized 
to remove human toil and to achieve good 
timing in operations. Field operations like 
harvesting of coarse cereals, oil seeds and 
pulse crops need to be mechanized. Also. 
the traditional harvesting of sugarcanes and 
cotton-picking are posing serious con-
straints on achieving the maximum return 
by the farmers. Appropriate mechanisation 
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of the operations is today's pre-eminent need. 
Similarly, the mechanisation of rice 
seedlings and vegetables seedlings 
transplanting deserves serious consideration 
by way of developing appropriate machines 
to meet the present needs of the farmers. 
 
In so far as the mechanisation of hill 
agriculture and fruit and vegetable farming 
are concerned, there is great scope for 
development at present. No attention was 
paid in the past to provide appropriate hand 
tools and vegetable farming. Under the 
changed circumstances, where these 
activities are to be carried out on a much 
larger-scale to meet the growing needs of the 
country, mechanisation has got to be 
introduced. Hence, there are vast 
opportunities for adapting proven Western 
technologies and trying them out in India. 
There is, therefore, significant interest in 
developing joint ventures in these cases. 
 
 
3. Present  s tatus  of industr ia l  infra-

s t ruct ure  
 
For the geographical spread of the country 
and the scattered nature of Indian farming, 
varieties of farm tools and implements are 
needed for the farmers and the-se are 
manufactured by four categories of 
manufacturers: 
 
- rural artisans; 
- small-scale manufacturers; 
- medium and large manufacturers. 
 
These categories of manufacturers, as 
indicated in Table 4. have been the backbone 
of agricultural mechanisation in India. One 
has to admit that there is very wide scope for 
modernising the first three categories by way 
of upgrading their skills, and providing 
better facilities in terms of heat treatment, 
material substitution and jig and fictures 
relating to the manufacturing of quality 
implements. Even the medium- and large-
scale 



manufacturers have not changed much as far as 
the factory layout and assembly lines are 
concerned. Nevertheless, products like pumps, 
tractors, power tillers, etc. which are being 
produced and marketed by them can compare with 
any high-quality product in the market. Of course, 
on the other hand, it cannot be denied that some 
poor-quality machines are also being marketed, 
due to low cost and easy accessibility to the 
farmers in certain pockets where mechanisation is 
seen as a necessary evil. For example, few small-
scale manufacturers are able to produce and 
assemble even combines, power tiller self-
propelled reapers and simple plant protection 
equipment to standard. Yet, while these assem-
blies may not look appealing and of high quality, 
they are strong and capable of withstanding rough 
handling in the fields. It is worth noting that the 
number of such manufacturers is increasing every 
year, de-pending upon the level of mechanisation 
and the demand for these machines in few pockets 
of the country. 
 
4. Future trends and expected growth in  
    agro-industrial production 
 
In order to meet the demand of farm machines 

even in remote areas of the country, the following 
programmes will be undertaken/strengthened. It is 
the small farmers who suffer most, due to the lack 
of funds and the non-availability of the 
appropriate implements for use on their farms. 
Besides these, a large majority of them are not 
even aware as to the nature of the improved 
implements which they can use for different farm 
operations successfully and to their advantage. Of 
course, in the states where mechanisation has 
already taken roots, the second-generation 
problems are being faced by the farmers. These 
problems relate to improving the output of the 
machines by way reducing down time and 
increasing field efficiencies. The current activities 
as 

well as the new programmes which are likely to 
be strengthened/initiated in the VIII Plan period 
are as follows: 
 
— special rice production programme in Eastern 

Region (to be continued); oil seed mission 
programme (to be continued); 
pulse production programme (to be started); 

− agricultural mechanisation of rainfed areas 
(will continue); 

− establishment and strengthening of farmers 
agro-service centres (to be continued): 
establishment of new and strengthening of 
existing training centres for all categories of 
farm workers and farm-related functionaries. 

 
 
 
4.1 Research components of agricultural 

mechanisation 
 
-   field demonstration of proven farm  
     implements in dryland areas - for 5 centres; 
− front line demonstration of agricultural 

implements and machines - 28 centres of oil 
producing regions; 

− operational research projects and feasibility 
testing centres of farm Implement and 
machinery scheme - 8 centres; 

−  jute production machinery popularization 
programme; 

− sugarcane and potato production machinery  
     programmes. 
 
Finally, it should be emphasized that, to meet the 
additional food demands over next 10 years 
(from 177 million tons to more than 225 million 
tons), additional energy use in terms of critical 
inputs including additional energy and 
appropriately improved implements have got to 
be made available to all categories of Indian 
farms, in accordance with the priorities indicated 
above. 
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5. Immediate and long range machinery   
demands 

 
In spite of the fact that a large number of 
tractors (over 1,10.000 units) and related 
implements are being added to the Indian 
farming system annually, yet IO million ha. 
of land are either poorly prepared or remained 
uncultivated due to the shortage of power. 
Hence, this demand will continue for many 
years to come. In addition to these, some 
constraints are being felt by the Indian 
farmers, for which immediate solution is 
essential. These constraints relate to the non-
availability of adequate power sources in 
time. 
 
(a) Paddy Crops: 
 
– machines for preparing puddles for 

paddy crops; 
  -   mechanical transplanters; 
− paddy/rice harvesters; 
– paddy threshers. 

 
(b) Other Cereal Crops/Fodder Crops: 
 
-    mechanical harvesters; 
– forage harvesters. 

 
(c) Oilseed/Pulse Crops: 
 
–  mechanical harvesters; 
–  power threshers;  
–  oil expellers. 

 
(d) Plantation Crops/Fibre Crops: 
 
– sugarcane harvesters; 
– jute crop harvesters;  
– jute/mesta decorticators (scutching ma-  
     chine); 

– cotton pickers (small capacity). 
 
(e) Processing Equipment: 
 
– cleaner cum graders; 
 - improved oil expellers; 
– improved dal mill and rice mill. 
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6. Constraints and prospects 
 
As stated earlier. production of power 
machines (tractors. pump sets. etc.) is mostly 
handled by organised sectors of machinery 
manufacturers, who are fully geared to 
manufacture and market quality products, 
Whereas the production of the animal-drawn 
implements and hand tools has remained in 
the hands of unorganised small and very 
small manufacturers who are not yet 
equipped to come up with quality 
implements. There is great need to upgrade 
their skills and provide them with modern 
facilities so as to enable them to produce 
good quality products. In fact, these 
manufacturers have limited resources and 
capacity to carry out systematic marketing 
surveys so as to supply the quality products 
which are most in demand. 
 
It would be highly beneficial both to the 
Indian manufacturers and to the Indian 
farmers to es tabl ish  joint  ventures  
between developed countries and India for 
the development of high quality products. It 
would be most appropriate to mention that 
the required raw materials and trained 
manpower would undoubtedly be available 
locally. Also the power supply, transport 
facilities and marketing network for wide-
ranging distribution of agricultural 
equipment already exist in India. A few 
successful joint ventures between Indian and 
Italian firms have already been set up for 
that purpose, and other joint ventures with 
other countries are successfully operating in 
India. 
 
 
7. Conclusions 
 
India has a great potential for mechanizing 
its agriculture, particularly the small farms 
and farms located in rainfed areas. The 
production of power machines used in 
Indian farms is being successfully carried 
out by few medium and large - scale units 
whereas 



hand tools and animal-drawn implements as 
well as other machines have remained 
within the unorganised sector of manufac-
turing, resulting in poor-quality products. 
Here is an opportunity for developing 
countries to organise joint ventures with 
their counterparts in India. There is an un-
tapped huge market in India and it needs to 
be exploited for the benefit of all. It is 
pertinent to mention that basic needs such 
as power, human resources and raw materials 
are available within the country, offering 

the opportunity to set up a business enterprise 
without having to start from scratch. The 
training of farmers, rural artisans, subject-matter 
specialists and all others who are connected with 
the farming systems will have to be enhanced. 
There is hardly any systematic agricultural mecha-
nisation extension activity being pursued by the 
Directorates of Agriculture at state level. 
This weakness is responsible for the poor 
spread of agricultural machinery among small 
farmers. 
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Figure 1: Agro-climatic zones in India 
I. Western Himalayan Region; 2. Eastern Himalayan Region; 3. Lower Gangetic Plains 
Region; 4. Middle Gangetic Plains Region: 5. Upper Gangetic Plains Region; 6. Trans-
Gangetic Plains Region: 7. Eastern Plateau and Hills Region; 8. Central Plateau and Hills 
Region: 9. Western Plateau and Hills Region: 10. Southern Plateau and Hills Region: 11. 
East Coast Plains and Hills Region: 12. West Coast Plains and Ghat Region: 13. Gujarat 
Plains and Hills Region: 14. Western Dry Region; 15. The Islands Region. 

 



B.J. L E G G  
 
Thank you very much indeed. Who would like to 
open the questions or make any comment, if you 
prefer. 

B.A. S N O B A R  

Yes, concerning the animal drawn implements, 
there has been some improvement on the outcome 
of these and the type and quality, however, 
nothing has been done regarding the operator. 
You mentioned that he works a lot, and covers 
long distances in order to do the operation. 
Looking at the animal too, the physical state of the 
animal and the operator himself. Is there anything 
that can be done about that? And this again, for 
the walking tractor, still the operator walks long 
distances and this is really hardship. 

T.P. OJHA 
 
If I have understood your question, first let me say 
that if a farm worker uses animal power and 
improved implements first some demonstrations 
are given to give him some training. There is a 
large scale training programme for the farmers to 
use improved implements and there are farming 
training centers being organized in almost all di-
stricts of the country. I think the number is in a 
few thousand and those training programmes are 
really organizing and training farmers to use 
power machines and how to operate machines and 
so on. As for training local operators I don't think 
any serious effort is being made. Now, the two 
wheeled machines have not become very common 
because the man has to walk behind a machine 
and I don't think the Indian farmer and operator 
really like that. I think they want to sit on a seat 
and operate the machine aggressively. I think that 
is the main reason why in spite of the fact that two 
wheeled machines have become so common in 

the South East and the Far East, they have not 
been accepted in India. 
 
J.HELLEBRAND 
 
There is always a shortage of money. 
Mechanisation needs machinery, chemicals, 
seeds and this is true for a lot of developing 
countries as rising countries, where does the 
capital come from? Are these special incentives 
for spending money in agriculture? Is agricultural 
production profitable, is there a reasonable 
market system? 
 
I do not see how you can have a quick change 
from an animal energy system to a full 
mechanized system. Is this necessary? Or what 
can be developed on the principle of animal 
energy production? 
 
T.P. OJHA 
 
I think it is not necessary and will not hap-pen, at 
least in India, that all animal power is replaced by 
mechanical power. 
 
The reasons are as follows: that there are 
obviously a number of people who are 
vegetarians, who like to drink milk and if milk is 
to be produced then we have half female cows 
and half male cows and half male cows will 
grow. But, during the last forty years or so, the 
population of the draught animal power has not 
been reduced to a very great extent. But the 
tractor population has gone up which means that 
mechanisation is taking place with very little 
replacement of animal power. Now, the 
marketing of the produce, this is certainly an 
ideal system that exists in the country but the price 
of the food commodities sold by the farmers is so 
low that if you compare a tractor and a tractor-
drawn machine, which is to be purchased. an 
Indian farmer has to sell the produce of twenty 
five hectares of wheat, then he can buy it. 
Whereas, I think in Japan. it takes less than 2.5 or 
3 hectares of 
 
 

105 



farm produce, if a farmer produces three 
hectares of rice, then he can buy a tractor. I 
think in the United States maybe 6-8 hectares, 
the price which is given to the Indian farmer 
is not very high, but in spite of that, 
fortunately the government has a very open 
policy of helping mechanisation in the sense 
of how these 125 thousand tractors are being 
sold every year. I think that is a credit, I 
work with Indian farmers and they are able to 
buy them. They are buying regularly and 
constantly and that means that there is the 
possibility for them to take out a loan and so 
on. I think there is a new agricultural policy 
under consideration in the country and it is 
going to have the component of a 
mechanisation policy also. But I must say 
that tractorisation, animal power and human 
power will co-exist in India. 
 
Dr. Ernest ELA EVINA 
Cameroon 
 
t want to know what is the real importance of 
the artisan in this system because you say 
that they are in charge of making tools. hand 
tools, but are they trained for the 
maintenance of tractors in rural areas? 
 
T.P. OJHA 
 
I mentioned that there are about one mil-lion 
rural artisans who have been helping Indian 
agriculture by providing support for the 
improvement or repair and maintenance of 
traditional bullock implements, and to some 
extent mechanical equipment. If I say that 
there is a very organized system for 
providing them training I am afraid it doesn't 
exist but there are a few centers in different 
districts where artisans are being trained and 
their skill is being upgraded which will 
enable them to give greater sup-port in 
comparison to fifteen or twenty years ago. 
But this can really be a great source of help 
in increasing the agricultural 
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mechanisation in the country if they are 
given correct training, and the training of one 
million rural artisans all over the country is 
quite a task. 
 
A.M. EL HOSSARY 
 
I would like to ask about the role of 
extension service for mechanisation in India. 
 
T.P. O J H A  
 
I think that this is one thing which is really 
important. I should say there is great support 
for popularizing improved seeds even 
pesticides and fertilizers but as far as 
agricultural mechanisation is concerned, I 
do not think adequate support is available. 
Just to change the subject, in India agriculture 
is a state subject and a Department where 
agricultural engineers have been working to 
help farmers in mechanizing agriculture and 
providing support. There are agronomic 
organizations existing in each state and they 
provide industrial implements but I would 
say there is large scope for improvement in 
providing transfer technology facilities for 
the farmers as far as agricultural 
mechanisation is concerned. 
 
 
Y. KISHIDA 
 
1 have two questions. One relating to Table 3 
where there are many tractors compared with 
power tillers, would you kindly explain the 
main reason. 
 
 
T.P. O J H A  
 
I did mention and I would like to repeat that 
the Indian farmer does not want to walk 
behind something, he feels happy walking 
behind the bullocks, but if he cannot afford 
to buy a tractor he doesn't want 



to walk behind a power tool. Farmers want to sit 
on a machine and have the steering in their hand 
and not walk behind it. 
 
 
Y. KISHIDA 
 
On Table 4, how many types of threshers do you 
have in your country? 
 
 
T.P. OJHA 
 
Two basic types of threshers are used, you know. 
I think in our country wheat and straw are turned 
into a small site material called "bussa" which is 
very essential for Indian farmers because they 
have to feed their animals. So a thresher which is 
able to make a small "bussa" out of the paddy 
with the straw is one which is very, very common 
and I have shown you a multiple thresher which 
can make this "bussa" which can also thresh other 
crops and so on. But the simplest thresher is a 
drum placed over a concave and passed through 
so that the straw is separated from the grains of 
the extract and they you can use it to make 
"bussa" later. But I think that most of the 
threshers which are being used now have elements 
for separating grain and making 
"bussa". 
 
 
A.M. EL HOSSARY 
 
I would just like to give an explanation to the 
objection of the farmers in our areas for the motor 
tillers. We imported so many of these, and at first 
we had a great deal of farmers who wanted to use 
them, but we found out that the farmers really 
reject the use of these power tillers. 
 
We made investigations and found out that we 
have a flat irrigation system and the majority of 
our farmers catch a particular foot-illness, so they 
cannot stand the hard 

vibration of these motor tillers. This is the reason 
why it has been rejected by the farmers and they 
prefer other systems like the tractor because they 
feel much better. This is what happened in our 
country to cause them to reject the power tiller. 
 
B.D. WITNEY 
 
Two points for clarification please. On Table 3, in 
relation to tractors, do you, in fact, mean eleven 
million? 
 
T.P. OJHA 
 
No, it is 1.1 million. If it is eleven I think it is 
wrong. 
 
 
B.D. WITNEY 
 
And the other point is on Figure 1 of your map of 
India under the Section zone 11. You actually 
identify it as East Coast plains. Does it include 
any hills in the region'? 
 
 
T.P. OJHA 
 
Zone 11 is a coastal zone which is mostly a paddy 
growing zone. No, Zone 12 has a hilly region and 
Zone I and Zone 2 also, but not Zone I1. 
 
B.J. LEGG 

Any other questions or comments? 

A.M. EL HOSSARY 
 
I am just interested, we are following, in fact, the 
steps of India in our strategy and I am interested 
to hear something about credit  
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given to the farmers for farm mechanisation. 
Can you explain a little bit more about it? 
 
 
T.P. OJHA 
 
Since 98% of the tractors sold in the country 
are financed from some bank or other, one 
figure, and 2% of the tractors which are sold 
are purchased by the farmers from their own 
pocket. Now, there is a very standard policy 
for providing loans for this, also for pumps 
and for other farm machines. 
 
Unfortunately, there is no scheme for pro-
viding loans for small implements like hand 
tools, but they are so insignificant in cost 
that I think the formalities involved in loans 
are so serious that I don't think the farmer 
wants to go in for them, even if they are 
provided. Nevertheless, there are incentives 
for buying these and they are given in terms 
of subsidies, that up to 2,500 rupees worth of 
subsidy can be given to a farmer owning less 
than four hectares if he buys agricultural 
machines. 
 
So there are incentives and there are special 
incentives, let me tell you I think that for 
particular areas in the Eastern zone of the 
country, where rice is grown up to a 
thousand rupees, the subsidy can be given to 
a person to buy a power tiller. So there are 
good incentives but there are formalities in 
getting the loan and in the bureaucratic 
system, you know, it is not so convenient. 
 
 
B.J. LEGG 
 
I would also like to ask a question. I would 
like to know whether in the areas where 
mechanisation has increased and implements 
are being used, there is any evidence that 
there are fewer people working on the land, 
and if so, what are they doing? 
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T.P. OJHA 
 
I purposely did not show this slide so that 
one of you would ask the question. I will 
show you. If you want a complete answer. 
no. It has increased employment in the 
region where mechanisation has taken place 
and I have brought one table which I can 
show. It has increased employment 
generation due to increasing the intensity of 
cropping due to the increase of productivity 
and so on. There are three types of farms 
which were studied for this purpose: a 
tractor operated farm, a bullock operated 
farm and a tractor operated farm with 
combining. 
 
You see, bullock operated farms, tractor 
operated farms and tractor plus combine 
harvesters in use. If you use combine 
harvesters there is a certain displacement of 
labour because harvesting is one operation - 
off the mike - the family level gets displaced, 
if we use tractor operated farms, but if you 
have family level and casual level combined, 
then the bullock operated farms use only this 
much whereas tractor operated farms are 
higher than that and this. So there has been 
a real come down to this cropping intensity: 
174%, 180%, 187% there is an increase in 
cropping intensity al-so due to irrigation. 
There is an increase in cropping intensity 
which has created more employment because 
they produce and extract operations and 
jobs. 
 
 
A.M. EL HOSSARY 
 
I think that we can conclude that in coun-
tries like ours, we should plan for 
mechanisation which will not displace 
labour. I see that you have got operations 
here that will never displace labour, but we 
don't have to run after mechanisation which 
will create jobless people. So I think that 
this could be one of our suggestions to the 
Committee. 



T.P. OJHA 
 
I think that the vertical conveying reapers, as 
well as the self propelled reapers and threshers. 
are very acceptable to the Indian farmers but 
there are certain areas where they also like 
combining. I think they are in the main 
wheat/paddy growing regions of the country 
which are highly prosperous, irrigated and where 
the double cropping system is used. I think they 
want to save time and grow fewer crops 
combining multiplicity. But when you use 
combines then there is certainly unemployment. 
 
 
B.J. LEGG 
 
I would like to ask one final question. We heard 
this morning that in the East European countries 
a lot of the problems arise because of the lack of 
established marketing procedures and the lack of 
infrastructures, good transport, roads and so on. 
Can I ask if there are any problems in that re-
spect? 
 
 
T.P. OJHA 
 
Let me tell you that India is a very large country 
with the isolated North East part and some other 
parts where the road system is not so good, but 
there are tribal dominated areas there so the road 
system is not very good. They don't have very 
much spare material to send to the market 
whereas where there is plenty of surplus, spare 
material for sale, I think there is a very good 
marketing system. 
 
In India almost every village is interconnected, 
in fact, these states are now more or less 100% 
electrified, the villages are electrified so where 
there is high productivity. the electrical system is 
there, and the road system is there, offering very 
good transport. Most of these have tractors, 1.1 
mil- 

lion tractors, whose average use is about six 
hundred to eight hundred hours per year. 50% of 
that time is used for transport. They transport 
farm produce from the farm to the market. A lot 
of brilliant construction work is going on, so a 
lot of time is used for rural development and 
housing programmes too. 
 
 
Prof. Gajendra SINGH  
A.I.T. Thailand 
 
I think there is a very interesting point about 
animals used in agriculture and I think we 
should appreciate what is happening in 
developing countries from the point of view that 
mixed fanning, as it has been practiced in India 
and many other countries. is employing crop 
production and animal husbandry together. I 
think we should encourage it and also back it. 
What we should take into consideration is that 
crop residues, which are wasted in Western 
agriculture, are the animal feed in developing 
countries' agriculture. 
 
Similarly, the waste from animals which is a big 
headache for all of you here, is of an organic 
matter, and for the small farmers of one hectare, 
two hectares or even five hectares. this system 
becomes highly complementary and this is the 
hope of low input sustainable agriculture. 
 
B.J. LEGG 
 
I think at this point we can thank Dr. Ojha for 
his very interesting talk and also the excellent 
way he has handled all the questions. Thank 
you. 
 
I think I might just try to summarize some of the 
main points which came out of the discussion 
here, not necessarily in the order in which they 
came. 
The importance attached to training is absolutely 
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crucial, the training of the farmers, the 
training of the artisans who repair 
machinery, all of that is extremely important. 
The development of appropriate machinery is 
also important; machinery which doesn't 
replace labour but increases productivity 
must be the key, and I know from my own 
visit to Bhopal, which is Dr. Pjha's former 
institute, that they have devoted a lot of 
attention to developing appropriate 
machinery, both hand tools for animal power 
as well as for tractors and power implements. 
 
The role of artisans is clearly very important 
and we heard again this morning that for 
Eastern Europe, the importance of the after 
sales service, the people who can re-pair the 
machinery, means that you can keep it 
running during the critical times of the year. 
And clearly this is being provided by these 
artisans in India. The need to increase 
productivity is obviously 
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crucial; where that is happened you have seen 
an increase in labour use, you have seen 
infrastructure following because when the 
productivity is there you need the 
transportation and the market system to 
develop to go with it, but getting the 
productivity up would almost seem to be the 
first step in trying to trigger all these other 
activities. 
 
And then the final point that Dr. Singh 
raised, is the value of mixed-farm animal 
cropping, and I was very sympathetic to what 
you said. A lot of the problems we have in 
the United Kingdom, and I think throughout 
Europe, have come from separating animal 
production from cropping production and 
that leads to a lot of environmental problems. 
I think a lot of very important points have 
come from that. Can we then move to the 
next speaker and, as you will have realized, 
Dr. Musa is not he-re but Prof. Chung from 
Korea has presented a paper and will now 
give it to us. 



Prof. Chang Joo CHUNG  
Korea 
 
 
PLANNING AND STRATEGY FOR FARM 
MECHANISATION IN KOREA 
 
1. Introduction 
 
The first steps toward farm mechanisation in 
Korea were taken in the early I960's. Farm 
mechanisation has been continuously stimulated 
by labor shortage, due to rural labor migration 
with successful achievements of a series of the 
national economic development plans. 
 
Presently, farm mechanisation may be one of the 
most critical problems in agricultural production. 
However, the problem is to determine which type 
of technology is most appropriate for the 
mechanisation of the region concerned. The 
planning and strategy for promoting 
mechanisation must be based on agro-ecological 
and socio-economic conditions. 
 
This paper offers a review of farm mechanisation 
development in Korea and discusses prospective 
planning problems and suggested solutions for 
promoting farm mechanisation. 
 
 
2. Progress and present conditions 
 
Before discussing farm mechanisation, it may be 
worthwhile to deal briefly with Korean agriculture 
in general. Her agriculture may be symbolized as 
small-scale farming with the main produce being 
rice. The climate is semi-monsoonal with an 
annual rainfall of about 1,200 mm. 
 
Table 1 shows the trend of farm-related indices in 
Korea. Farm households have steadily decreased 
with the accelerated economic 

growth since 1967. So has the farming population, 
its percentage to total population declining from 
44.7% in 1970 to 15.1% in 1990. The cultivated 
land is a little less than 1/3 of the total land with 
approximately 2.11 Mha in 1990, 63.8% of which 
being taken up by paddy land. The average 
landholding per farm household was 1.21 ha in 
1990, and the trend is towards a very low 
increment. 
 
Farm mechanisation in Korea has been developing 
gradually in the wake of the successive 
achievements of a series of Five Year Economic 
Development plans for agricultural and industrial 
development undertaken in 1962. During the First 
Five Year Economic Development Plan period, 
1962-1966, farm mechanisation was mainly 
concerned with the tasks of irrigation and 
pesticide spraying in rice production. 
Consequently, the agricultural machines in 
greatest supply during this period were water 
pumps and sprayers. 
 
It was in the early 1970's when the need for farm 
mechanisation was specifically recognized. As the 
Five Year Economic Development Plans were 
successfully implemented, the migration of rural 
people to the cities seeking jobs in industry began 
and gained momentum thereafter, reaching a 
turning point in 1967, when the rural population 
began to decline. The decline in rural population 
eventually resulted in a shortage of the 
agricultural labor force available for producing 
food for a rapidly growing total population. The 
role of farm mechanisation in the I970's, 
therefore, was a labor-replacing mechanisation 
process, and expanded to the operations of tilling, 
soil preparation, harvesting and other operations 
carried out during the labor peak seasons. 
 
The first half of 1970's, being under the Third 
Five Year Economic Development Plan. 1972-
1976, was devoted mostly to 
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strengthening or rearranging the related 
plans, regulations, and government 
organization agencies so as to promote and 
perform farm mechanisation work more 
efficiently. The result of these efforts 
appeared in the form of the Farm 
Mechanisation Promotion Law enacted in 
December 1978. This law states the 
procedures and measures to be taken 
regarding the planning of mechanisation 
projects, fund raising and its management as 
well as the production, the inspection, 
supply. after-sales service and collective 
utilization of agricultural machines. 
 
On the other hand, in the late 1970's, the 
outflow of rural labor forces increased 
steadily, and the labor shortage affected all 
the farming functions. In addition. the 
quality of the labor force in the rural areas 
deteriorated as young and male workers 
moved to the cities. while the elder workers 
and the women remained on the farms. Under 
such circumstances, the focus of farm 
mechanisation policy shifted from protection 
against natural damage to the above 
mentioned labor-replacing role, which was to 
bring about a considerable increment in labor 
productivity. 
 
In the 1980's, farm mechanisation gave 
priority to all-out or integrated 
mechanisation in rice production. All-out 
mechanisation means that major farming 
operations, from tillage to harvesting in a 
particular crop production, are mechanized. 
 
As noted in Table 2, the number of power 
tillers has increased by more than 2.5 times 
from 1980 to 1990, tractors 15.6 times, 
transplanters 11.6 times, combines about 36 
times. Power tillers have played an important 
role as prime mover and represent the main 
contributing factor in increasing mechanized 
power input per hectare up to 6.0 PS in 1990, 
as shown in Table 3. The recent decline in 
the demand for power tillers may reflect the 
fact that its population 
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is approaching the level of maximum 
potential need of them. In addition, there has 
been a trend towards replacing power tillers 
with tractors. The relatively new farm 
machinery such as tractors, combines, and 
grain dryers has been in great demand in 
recent year. 
 
As the number of agricultural machines has 
increased, the mechanized farming area has 
increased accordingly. Defining the 
mechanisation ratio as the ratio of the land 
where a farm operation is mechanized to the 
total paddy land, in 1990 the ratio of soil 
preparation was approximately 88%, rice 
transplanting 78%, harvesting 72%, spraying 
93%, threshing 99% and grain drying 14.5%. 
 
At present, farm mechanisation is viewed as 
being successfully accomplished as far as 
rice production is concerned. Mechanisation 
for upland crops, fruits, horticulture. and 
dairy produce are the goals of farm 
mechanisation in I990's. Mechanisation for 
slope land farming is another important area 
of prospective mechanisation. These 
requirements have already been addressed by 
the farm mechanisation policies for the 
coming decade. 
 
 
 
3. Prospects  of agr icu l tura l  change 
 
 
For about 20 years Korean agriculture has 
been changing in many areas. Table 4 shows 
an analysis of the change in rural society. The 
farming population has continuously 
decreased and is expected to account for 
about 9.3% of the national population by the 
end of this century. Farming households and 
the population employed in the farming 
sector may follow the same trend of change 
witnessed among the farming population. 
 
The size of cultivated land per farm has 
increased by only 0.27 ha from 0.93 ha in 



1970 to 1.2 ha in 1989. Farm size of 1 ha or 
less occupies 61% of farmers. The farmers 
with 2 ha or more are only 7.4%, but their 
number has been increasing in recent years. 
The government has recently raised the upper 
threshold for land owners from 3 ha to 20 ha 
so as to enable farmers to attain scale-
economies by improving the operational 
efficiency of farming machinery. 
 
It is also estimated that the demand for do-
mestic agricultural products will undergo far-
reaching changes within this decade. 
According to the analysis, the demand for 
food grains will decline, whereas the demand 
for fruits, vegetables and animal products 
will increase considerably. To cope with this 
change in demand, the cultivated land will be 
reorganized accordingly, as shown in Table 
5. A point of major importance is that paddy 
land will be greatly reduced for substitution 
with other crops. 
 
 
4. Planning and strategy for promoting 

farm mechanisation 
 
4.1 - The Government has recently drawn up 
the new farm mechanisation program to 
confront the new era of internationalization in 
agriculture: 
 
– full mechanisation of rice farming; full-

scale promotion of mechanisation in the 
area of horticulture, livestock, and upland 
farming; 

− post-harvest technologies, facilities, and 
systems for the improvement of various 
agricultural produce; mechanisation for 
labor-saving and low-cost farming; 

− improvement of operational and 
management skills of farmers for farming 
machinery; 

− major support of research and 
development programs for developing 
high-tech mechanisation technologies. 

To achieve full mechanisation in rice 
farming, a 1,000,000 ha area has been 
devoted to mechanisation. The area has been 
categorized into 4 different groups depending 
on mechanisation requirements. The first 
group is represented by the general farms, 
which will be mechanized on an individual 
basis as in the past. This group will occupy 
nationally about one-fourth of the area, that is 
250,000 ha. 
 
The other three groups relate to the joint 
operation of farm machinery: 
 
– full-time farmers' unit having an 

operational size of roughly 5 ha. About 
50,000 units will be established nationally 
to cover about 250,000 ha;  

– cooperative machinery utilization unit 
having about 10 ha operational size. 
About 40,000 units are planned to be 
created;  

– trust companies in charge of some or all 
farming functions, having an operational 
size of roughly 50 ha. About 2,000 
companies are designed to be organized 
nationally to cover about 100,000 ha. 

 
4.2 - Subsidy and loan programs for 
purchasing farming machines have been 
established since 1967 to promote farm 
mechanisation. Under these programs farmers 
and farmer's organizations for cooperative 
machinery utilization have received subsidies 
and loans upon purchasing the farming 
machines recommended by the Government. 
Farming machinery purchase funds for 
subsidy and loan programs have increased by 
approximately 72 times from 2.8 billion wons 
in 1970 to 200.5 billion wons in 1989. In 
1989, 94% of the total farm machinery 
purchase fund was allocated for the loan. The 
subsidy was available only to farms designed 
for upland mechanisation and to machines 
for joint utilization purposes. The farmers' 
organizations for joint machinery utilization 
receive 50% subsidies and 40% loans. Only 
10% of the purchase 
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prices of machines is supplied by the 
organizations. As for individual farmers, 70 
to 90% of the cost of the farming machinery 
purchased is loaded with an annual interest 
rate of 5%. The Government is going to 
expand the subsidy and loan programme to 
promote mechanisation through the joint 
utilization program and the trust company 
policy, which the Government is to support 
actively. 
 
 
4.3 - The mechanisation of facility-oriented 
agriculture such as horticulture, livestock 
and sericulture has progressed slowly as 
compared to rice farming. These areas may be 
characterized by small-scale farming, 
mechanisation resulting in lower efficiency. 
To improve efficiency, the Government has 
decided to develop specialized regional 
farming areas and to provide financial support 
for the specialized farmers. 
 
 
4.4 - Most of the farming machinery used in 
Korea may be classified as small-size. The 
power-tiller may be a good example. 
However, the size of the most widely used 
machinery is in the process of increasing. The 
demand for power-tillers has rapidly declined 
in recent years. On the other hand, the 
demand for tractors has been increasing, and 
so has their size. The same trend is seen in 
rice combines, the demand for which has 
shifted from 2-3-row to 4-row, and in rice 
plant transplanters, the demand for which has 
also changed from 2-4-row to 6-row 4-wheel 
type. The trend in the demand for such large-
sized 
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farming machinery is considered desirable in 
terms of increasing labor efficiency and 
lowering the cost of farming machinery 
utilization. The larger-sized machinery can 
be used effectively for joint-utilization 
units. 
 
5.  Conclusion 

Farm mechanisation in Korea has progressed 
toward the all-out stage, as far as rice 
farming is concerned. The process is 
characterized by small-size machinery 
oriented with power tillers and about 6.0 PS 
of mechanical power input per hectare. Major 
government policies and implementation 
schemes for the 21st century are now 
changing to accept the tractors and the large-
size machinery which are needed to improve 
labor efficiency and to lower the cost of 
using farm machinery. 
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A.M. EL HOSSARY 
 
You gave us a very good picture about the 
status of mechanisation in Korea. One of the 
most important pillars of formulating 
structure of farm mechanisation is training. I 
have heard about your training programmes 
for farm mechanisation. Could you give us an 
explanation of your experience on this point? 
 
 
C.J. CHUNG 
 
Before introducing the farm machinery, we 
have two channels of training for farm 
machinery. One is through government 
organization and the second is the industry 
which provides the machinery for the farmers. 
The government organization has a central 
training center which is aimed at training 
mechanics. This is not for farmers, it is 
training for teachers to train farmers and this 
training programme lasts about three months 
and they train mainly for repair work, 
including the operations. 
 
We also have the provincial and the county 
level programmes which are aimed at training 
farmers and this lasts 3 or 4 weeks and deals 
mainly with the operational work, operational 
technology, not repair. The training by the 
industry is mainly aimed at operating the 
technology, the duration of this training is one 
or two weeks. 
 
 
Prof. Richard O. HEGG  
USA 
 
I noticed from your table in the back that, 
actually, acreage under cultivation is going to 
go down up to the year 2001 so what is the 
rationale of the government in so strongly 
encouraging going to mechanisation, is it to 
take people off the farm and get them into. 
other jobs, or is it to obtain more profitable 
agriculture, I am not sure I understand? 

C.J. CHUNG 
 
There are two reasons. One is the internal 
problems where we need farm mechanisation, 
otherwise we cannot keep the productivity of 
agriculture without mechanisation, because 
there will be no rural people left on the farm, 
because they will migrate to the cities and we 
will have a very big shortage of agricultural 
labour forces. That's why we need 
mechanisation, otherwise we cannot keep 
agriculture. 
 
The second is an international problem. You 
know, we should compete with the agriculture 
of other countries and, in order to do this, we 
should increase labour intensity and lower the 
cost of labour, that's why the government is 
encouraging farm mechanisation. 
 
A.M. EL HOSSARY 
 
I want to go back to training again. I read 
about the Sarungadung Movement and, as far 
as 1 remember, training is compulsory. If this 
is true, what are the results of such a 
movement? Is it successful? 
 
 
C.T. CHUNG 
 
1 think the training programme may be 
considered successful except for training for 
sophisticated new machines, such as 
combines and rice transplanters. There arc 
some things that we are purchasing from 
Japan like high capacity components. That is 
because the farmers sometimes have 
problems not having the technology to face 
these problems. Other than that, 1 think that 
the training programme, in general, may he 
judged successful. 
 
 
B.D. WITNEY 
 
Firstly on the side, if all the consumers in 
the West were allowed to purchase things 
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at 10% of their real value, we would solve 
the economic recession at a stroke, but more 
seriously, gentlemen, the two papers we have 
heard this afternoon draw up some very 
interesting comparisons. 
 
At the end of the first paper by Dr. Ojha, it 
was said that we should concentrate on 
appropriate machinery to increase 
productivity but not reduce labour, whereas 
in the second paper, we have seen quite 
clearly and from the tables, that the emphasis 
is on reducing the total labour involved and 
in my view, the means of retaining labour is 
only an intermediate stage. It is not a long 
term goal if land is a limiting resource. 
Mechanisation must, if necessary, lead us 
towards reducing labour requirements in 
agriculture. And I wonder if either of the 
speakers wish to comment on that point. 
 
T.P. OJHA 
 
If you talk to the sociologists and economists 
in my country as well as technologists and 
agricultural engineers, they will say that you 
fellows are creating unemployment in the 
country by bringing in machines. But I think 
the farmer himself is neither influenced by 
engineers nor by sociologists. 
 
Let me give you an example. as I told you, of 
the threshing operation, which has become a 
very highly mechanized operation in the 
country and appropriately mechanized. I 
think it has displaced labour, otherwise it 
used to involve months together. The 
threshing operation was being done by 
animals and then it was very difficult to do 
so, it has replaced labour but then it has been 
mechanized. What 1 am saying, is that ope-
rations which are hard, tough like climbing, 
threshing, water lifting, are being mechanized 
by the farmer. He is not worried about 
displacing labour, it is a problem of the 
country, but he is interested in his own 
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welfare and if he doesn't get labour to do 
this job then he will mechanize. He must 
borrow money and, of course, he cannot 
steal but he must borrow, beg and do 
whatever you like, but he will do it. 
 
Now, as I told you, tractors are essential at 
the moment, maybe a saturation point will be 
reached in ten years or so, but at the moment 
Indian agriculture is starving for power and 
I think more and more power is required. 
 
The operation has replaced labour in some 
places but it has added the requirement of 
labour in others. So, overall, there is a 
balance. I was in Korea last year, so I will 
reply to part of the question on its behalf, and 
we were taken to the farms. Rice is selling 
for 1,700 dollars per ton in the city, and the 
farmer gets 1,500 dollars per ton. Now, can 
you imagine if so much money is made 
available, perhaps, in India, Indian 
agriculture will get much more recognized 
than what is happening today. 
 
I think the buying power of the farmers in his 
country is so good that they have an al-
ternative job in industry so they go for that. 
There is a proper balance being made so 
they are getting mechanized not to replace 
the labour but, I think on a marketing level. 
they are trying to mechanize and thus 
balance the system. 
 
C.J. CHUNG 
 
In Korea we started in the 1980's, replacing 
the existing mechanisation. But in the last 
two years we have had a very severe 
programme due to an increasing shortage in 
the rural labour force. We can now find in 
farms arable land which is not cultivated 
because of shortage of labour. That's why 
the government should now set up new 
programmes for farm mechanisation, with 
no more labour replacing farm 
mechanisation. 



Now we are faced with the labour shortage, a 
very severe labour programme, in the rural 
areas, that's because we should cooperate with 
this programme. 
 
 
 
Y. LE BARS 
 
I was very impressed by the quick 
mechanisation, the quick increase between 
1980 and 1990 and I was asking what the 
reason was for such a quick increase in 
mechanisation. And we listed during this di-
scussion, some of the items I noted: lack of 
work force, the attractiveness of the city and 
the new standard of living, a programme of 
loans and subsidies to farms and, you have 
just stressed the point, likewise the high price 
of rice and if, as you said, you are entering a 
period of "open-door" policy for agricultural 
pro-duce. If you are entering that system, how 
do you think you will finance the high 
intensity of farm machinery? That is to say, 
are you in a transitional period? Or what do 
you think about that, because you are in a 
period where the high buying power of 
farmers comes from the high price of rice. If 
you reduce the price of rice, what will 
happen? 
 
 
C.J. CHUNG 
 
The rapid changes in recent years may be 
because of the very rapid industrial deve-
lopment, that's why they pick up all the rural 
youngsters, that's why we have a shortage of a 
rural labour force and the purchasing power 
of farm machinery may be in-creased by the 
pricing of rice, that may be one of the 
reasons, but because of the rapid 
mechanisation, the neighbours of farmers, the 
old, purchased the old farm machinery and a 
large part of the purchase cost is subsidized 
by the government or by a government loan, 
that's why the purchasing power may be 
increased. 

G. SINGH 
 
I would like to make a comment and ask a 
question. First of all I would like to mention 
about the case of India which is also true for 
Pakistan in that more than half of the annual 
use of tractors is in the transport sector, so 
when you are looking at the increase in the 
number of tractors, please bear in mind that it 
goes as high as two thirds of their annual use 
in terms of hours in transport related 
activities. 
 
As for Korea, we axe doing a study about the 
mechanisation policy taking in just exactly 
what Dr. Chung just explained. The price of 
rice is the factor which is the most sensitive 
regarding the adoption or expansion of 
mechanisation. It is the most single, most 
sensitive factor, even more determining than 
the labour wage, since we normally consider 
that machines replace labour, because of high 
labour wages. I don't have all the details but 
the research is currently being completed. 
 
The other most important form of efficiency is 
extremely low because you must adjust these 
machines in every plot when moving from 
one plot to another, so we are talking about 
two levels of machinery efficiency 
operations, one within the plot, and the other 
where the same machine operates in a number 
of plots within a day so the overall efficiency 
of the machine is much, much lower than 
efficiency within a plot. That is why I think 
the government is promoting land 
consolidation and putting plots together so 
the large machines which Dr. Chung 
mentioned, can be used more efficiently. 
However, I would like to know something 
from Prof. Chung, before I clarify, in many 
countries I have found that cooperative 
ownership of machinery does not work very 
successfully. 
 
Everyone wants to use it, but nobody wants to 
repair it. And when it breaks down every-
body tries to find fault with the other 
partners as to why such failure occurred. And 
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the sharing of the responsibility of failure 
results in the break down of cooperatives. 
Even very simple cases like electric motors 
require relatively little repair compared to 
petrol or diesel operated engines which have 
high, fast moving parts and fuel injection 
systems, etc. Even with electric pumps the 
cooperatives are breaking down. I would like 
to know the secret of Korean society on the 
basis of which the government is embarking 
on a project to put roughly half the land 
under cooperative ownership of ten-hectare 
farms. 
 
C.J .  CHUNG 
 
What you say is true. We have joint coope-
ration, the cooperative having now the ope-
rational size of five to ten hectares and the 
government is going to expand the area to be 
recovered, by joint organization so may-be 
power will be cheaper by the end of this 
century. But we are faced with the 
programmes that Dr. Singh indicates, the far-
mers' association having the farm machinery. 
They want to operate for as long as possible, 
but they are not concerned much about repair 
work. That is because machine life is much 
shorter here than in Japan. We are purchasing 
the machines from Japan but their life is 
much shorter in Korea be-cause we use them 
for longer hours. We should go ahead with 
the organization programme, otherwise we 
cannot further farm mechanisation and 
progress. That is the reason why the 
government is pretty much concerned with 
the increasing efficiency of the joint 
organization programme. Now the 
government has set up some regulations for 
the farmers designed to increase efficiency 
and reduce repair work. 
 
 
A.M. EL HOSSARY 
 
I would like to refer back to Dr. Chung. It is 
an important issue for developing countries 

120 

and really Dr. Chung told us just now that 
training people to use sophisticated 
equipment is not always successful .  I would 
like to suggest that machinery introduced to 
developing countries be kept simple, easy to 
operate and easy to maintain. I have followed 
this type of development in so many 
countries and I have found out that we dream 
about sophisticated equipment and then find 
difficulties with it so I think it is time to tell 
developing countries that what they take 
should be simple, easy to maintain and easy 
to operate. 
 
Y. KISHIDA 
 
I would like to comment on several points 
relating to Dr. Chung's speech. One is Dr. 
Hegg asked a question about the reduction 
of the total acreage of farm land. We have 
the same tendency. This is due to the big 
shortage of farm labour expected in the next 
twenty years. For example, recently. our 
Ministry of Agriculture announced their 
estimation and they say that over the next 
few years agricultural workers will be 
reduced by 33% and in the year 2,000, we 
will only have one fourth of the labour force 
needed. This will mean that the land is not 
cultivated so we need to promote 
mechanisation, dramatically, to stop this 
tendency but this is very difficult for the 
farmer. The farmers don't want to buy new 
machinery because they have a lot of 
choices as to how to get their income. 
 
Dr. Singh mentioned the relat ionship 
between buying machinery and the price of 
rice but, in the case of Japan, the price of 
rice is very high and this high price really 
helped the farmer to buy machinery, but 
another big reason is that the farmer could 
have another big chance to get another 
source of income such as in industry. 
without moving to the city. Anyway, we are 
now going to have more free trade of the 
other products and moreover the government 



doesn't want to increase the price, then this 
will discourage the farmer from promoting 
more mechanisa t ion.  Then, I think that in 
Japan the total acreage will be dramatically 
reduced, this is my estimation and that means 
that our self-sufficiency ratio in agriculture 
will he decreased, this is our tendency. 
 
In Japan now, less than 2,000 young people, 
graduates, from high school or university or 
some special school, are going into 
agriculture. Then, in the year 2000 the 
agricultural worker over sixty five years of 
age will make up about 46% of total farm 
workers. This is our tendency. This means 
that Japan is having to buy agricultural pro-
ducts from elsewhere. 
 
Maybe we can pay a higher price in some 
other country but it means we are robbing the 
food from these people, but anyway it is very 
difficult to stop this tendency as young 
people do not want to come into our field. 
Furthermore Dr. Chung said that machinery 
in Korea has a shorter life than in Japan, but 
this is not true, in my opinion, because, in the 
case of combine harvesters, the average usage 
in one year in Japan is roughly thirty hours. 
In the case of Korea, they, at least, use the 
machinery more than three hundred hours, 
that means ten times the use. But, if you 
consider the total hours of usage there is not 
such a big difference. 

B.J. L E G G  
 
I think we will stop because it is tea time. 
May I just summarize what seem to be the 
main points in a paper which contrasts very 
sharply with the first one we had. 
 
What it seems has happened here is that ca-
pital is being generated from somewhere 
else, not from agriculture. Industry is being 
established, but not agricultural industries, 
that has then caused a movement of labour 
away from the land and into the cities and 
the industries; it has also generated the ca-
pital which could be put back into agriculture 
so that it could then be intensified and 
mechanized, but it is very important that one 
sees it working that way round, if you 
mechanize first then labour is displaced, or if 
you mechanize wrongly, the labour will be 
displaced and you will have a very serious 
problem. That would seem to be an important 
principle that has emerged from this paper. 
 
One other point, and this is in common, is the 
need and importance of training programmes 
right the way through, this has been 
emphasized very strongly and whatever 
changes you are going to have, the need for 
training is absolutely paramount. I would 
like to thank the two speakers very much. 
What I'm going to do is ask Dr. Lara if he 
will present his paper. 
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Dr.  Arturo LARA 
Mexico 
 
 
PLANNING AND STRATEGY FOR 
FARM M E C H A N I S A T I O N :  THE 
CASE OF MEXICO 
 
1. Introduction 
 
Successful mechanisation of Mexico's 
agriculture is a very challenging problem 
that requires research. Only 15% of the 22.6 
Mha of arable land is irrigated and more 
than 50% of the country receives less than 
800 mm of rain per year. Corn, beans, 
sorghum and wheat are the main crops. 
According to the 1970 Census, 75% of the 
2.8 million farms averaged an area of 7.9 ha 
and 90% of such farms were considered in 
the subsistence sector. Due to considerable 
differences in living conditions between 
industry and agriculture, labour is 
continuously decreasing in this sector. 
 
The average power of tractors has grown 
due to a credit policy that paid little attention 
to maintaining the cost of agriculture low 
enough to make itself sustainable. However, 
it is expected that due to the more realistic 
present economic policy, tractors will be 
selected according to better cost analysis. 
 
It is necessary to define a policy of 
mechanisation for the country as well as a 
programme for the development of the 
allied facilities to implement the best 
technology in each case. 
 
 
2. Need for economic mechanisation 
 
The highest yields are found in the 
central region of the country.  An 
economic  analysis was carried out for this 
region to determine the size of tractors for 
minimum cost on a double cropping basis [ 1] 
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( F i g u r e  1).  As a general rule a PTO power 
of 0.45 kW/ha is required according to such 
economic analysis. For the farm averaging 8 
ha mentioned above, the minimum cost 
tractor power at the PTO is 5.16 kW. The 
engine power could be 6.45 kW. However 
the smallest tractor on the market has a 
power of 22 kW. In addition, main crops 
require high traction capability and high 
clearance for performing field operations. 
 
Several attempts have been made to develop 
small tractors for local manufacture, with 
excellent technical results. However, 
medium and small manufacturers do not 
have the economic capacity to introduce 
new products onto the market. We need a 
company with economic power for 
marketing new products and quality control 
of manufacturers. 
 
Small grains like wheat and sorghum are 
mainly harvested by combine. However corn 
is mainly harvested by hand. Although corn 
is the main crop, the area dedicated to such a 
cereal is decreasing due to the high cost of 
harvesting. There is a very great need for 
mechanizing corn harvesting. Normal 
combines with corn heads may be ap-
propriate for harvesting highly productive 
fields. However there is a need for 
technology for economic harvesting of corn 
in less productive areas. 
 
Mexico is an important producer of fruit and 
vegetables. Harvesting of such products is 
done by hand aided with collective systems 
normally pulled by tractor. Due to the 
relatively low cost of labour such systems 
seem to be appropriate for the present time. 
 
Arid and semiarid regions in the country 
that could be cultivated cover an area of 
approximately 30 Mha. Products such as 
prickly pear could be cultivated in such 
areas. Researchers have found a number of 
products that may be obtained from this 



plant, like colorants, and liquor. However, 
hand harvesting of the prickly pear fruit is 
expensive. Improved harvesting methods 
have been researched [2 and 3]. 
 
Intensification of industrial exploitation of 
such a perennial crop has great economic 
potential for the country. 
 
Post-harvesting operations such as transport, 
handling and packing may be improved by 
using modern methods for reducing losses. 
This is especially important in the case of 
vegetables and fruits. 
 
 
3. A Mechanisation strategy 
 
It is essential to incorporate small tractors in 
the market to reduce the cost of tillage of 
small farms. Small farmers need to be backed 
by credit for purchasing tractors according to 
their land area and type of agriculture. 
 
Under conventional tillage practice the cost of 
tractor service for row crops varies between 
40% and 50% of the total direct cost. In 
addition, the available mechanical power in 
1980 was 0.368 kW/ha which is lower than 
the optimum. Under such circumstances, it is 
important to promote the use of practices for 
conservation tillage to reduce energy 
requirements. 
 
A credit programme for supplying corn 
heads for combines is necessary to recover 
land area for such cereal, because this is the 
main food for the Mexican population. 
 
Industrial exploitation of the cactus is one 
of the feasible alternatives to bring arid and 
semiarid regions of the country into 
production. 
 
Mechanisation projects require professionals 
in the field. However, there are only 

four educational programmes in agricultural 
engineering at the undergraduate level and 
only one graduate programme in mechanical 
engineering with emphasis on design of farm 
machinery. Enrollments in such programmes 
are decreasing due to lower salaries in 
agriculture in comparison with industry. 
 
4. Conclusions 
 
The conclusions are as follows: 
 
– loans for purchasing machinery needs to 

be approved as a result of an economic 
analysis to promote the selection of proper 
size tractors; 

− in order to commercialize new techno-
logies it is necessary to establish 
marketing companies with the economic 
re-sources to carry out such an expensive 
operation. These companies could be 
linked to small and medium manufacturers 
which normally do not have the means for 
commercialization; 

− due to the relatively low cost of labour 
semiautomatic methods of harvesting of 
fruit and vegetables are appropriate for 
the present time; 

− mechanisation of cacti and 
industrialization of its products are 
alternatives for exploitation of 30 Mha of 
arid and semiarid areas. 
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G. SINGH 
 
I would just like to share the experience of 
marketing agricultural equipment in Thai-land. 
You showed small machinery the two-wheeled 
tractor, as presenting the main difficulties in 
marketing. First of all, I would like to ask 
whether the product is really acceptable to the 
farmer and whether it is in high demand, 
because that is a precondition before you can 
talk about large scale marketing. In Thailand 
the way it developed was that the small 
manufacturer, the local manufacturer basically, 
entertained the farming community in the 
neighbourhood. He designed the equipment for 
the farmers in the neighbourhood villages, so 
he not only fabricated and supplied them, but 
also took care of repair and maintenance. With 
that, he won the confidence of the farmers and 
the word spread so his market demand area 
increased with it until it reached the stage 
where the product became popular. Certain 
shopkeepers, big shop owners in towns nearby 
became their dealers and said we will take your 
equipment and sell it for you with a certain 
commission. Have you tried that kind of 
approach? 
 
 
A. LARA 
 
In our case, the manufacturer who was inte-
rested in building this machinery obtained a 
loan and built the first ten tractors. Once the 
tractors were built he was worried about 
paying back the loan and we had to sell all 
those tractors in order for him to pay off the 
loan. An investment like that is quite big for 
the manufacturer so we need to have easier 
loans for manufacturers that are intending to 
start the production of a new product. 
 
 
C J .  CHUNG 
 
I want to ask about the figure you showed us. 
You say that the optimum power related to the 
large area used, what is the basis for 

determining the optimum power, is it this cost 
of maximum efficiency? Or what effect was 
included in the calculation of this optimum 
power. 
 
 
A. LARA 
 
The optimum power was calculated from the 
point of view of minimum cost and the cost 
was the sum of several costs including the cost 
of capital, of buying the machine, which 
seems to be proportional to the power of the 
tractor. When we carried out this analysis, the 
cost of the tractor was in the order of, I think, 
about 200 dollars per HP and it was pretty 
linear. Then, the other cost is the cost of labour 
which is in best proportion to power as well as 
two more costs, one the cost of energy that is 
going to be put into the field to do the job and 
then, the penalty for losses due to the fact that 
we have very small tractors, and so it will be 
impossible to do all the operations in time. 
 
All these factors are summed up together and 
the resulting function may be profitable if you 
take calculations where the minimum is 
located. 
 
 
G .  PELLIZZI 
 
Frankly speaking, I don't think that if we 
calculate in the cost, taking into consideration 
both the cost of the tractor and the cost of 
labour, we will find a linear relationship. So 
the diagram seems to me to be incorrect from 
this point of view, because there is an increase 
in the productivity of labour. So, by 
combining the two things it is impossible to 
find such a clear, linear relationship. I would 
like some explanation on this. 
 
 
A. LARA 
 
The function is the cost of the machines the 
cost of the operat ion ,  the cost of 

125 



energy and a penalty function. If we consider 
that the cost of the machine is proportional 
to power, we have a mean function because 
the cost of labour could be included. If you 
have a very big tractor the cost of labour is 
going to be very small and then the cost of 
energy per year is going to be constant, more 
or less, and then you have the penalty 
function which is also like a hyperbola, 
because if you have a big tractor you are 
going to finish the job in time and you are 
going to have lower losses. So, combining 
these two terms you could come up with a 
function like this and, of course, if we plot 
this function, the quantum, this term here, is 
going to be like this, in a straight line while 
this other term here is going to be something 
like this. The sum of these two functions is 
going to be something like this, we are going 
to have a minimum. But in this axis we are 
going to have power and here we are going 
to have cost. But we can have another graph 
where we have land, in hectares, so we have 
area here and we have the optimum power 
here and this area is going to influence this 
term, right? You are also going to be 
influencing this term here, so, if we do some 
more algebra to relate the values of what we 
take from these equations to a specific area 
then we don't have a perfectly straight line, 
but an almost straight line, like this which is 
the one I presented in my paper. 
 
 
 
 
G. PELLIZZI 
 
 
One more comment, Dr. Lara; the title of 
your report is planning and strategy 
formulation for mechanisation and allied 
facilities, could you kindly explain a little 
better the needs of allied facilities, I mean 
industry, research,  teaching, training. Could 
you give us some more information on this? 
What do you have to do in Mexico? 
 
 
 
 
 
126 

A. LARA 
 
Regarding mechanisation, we have four 
university programmes in the country. These 
programmes have been established over the 
last ten years. In the past, we didn't pay much 
attention to agricultural engineering and 
design of machinery and for this reason design 
and development of farm machinery in our 
country is relatively new and we are now 
having quite a hard time encouraging 
students to come into our programme because 
they don't know what agricultural 
engineering means. We consider this as a 
very important situation for our country and 
some of our programmes have tried to 
encourage students to enter on these 
problems. 
 
We have one problem in our country, that 
engineers and scientists in agriculture make 
much less money than our scientists and 
engineers in industry, in many cases less 
than half. What needs to be done is for the 
government to promote better salaries for 
people in agriculture. Also, I think our 
country has a good tradition in research and 
agronomy but there is no correspondence 
with traditional engineering. 
 
I think that there are a few good schools of 
engineering but I promise that they are but a 
few. We need to develop the tradition and the 
confidence in the people that are able to 
design machines so that such machines can be 
designed well and can work well and cater for 
local needs, with regard to education and 
research. 
 
A free market with North America, and I 
think we are going to have the opportunity to 
manufacture some of the products that the 
United States and Canada are already 
manufacturing because labour in Mexico is 
relatively low, would help our country but, 
of course, we would face great difficulties 
because a lot of small companies probably 
wouldn't be able to compete with very high 
technology, so we have to somehow change 



our mind and realize that we have to he very 
open to receive new technology and 
investments just to be competitive in this 
market. 
 
 
A.M. EL HOSSARY 
 
Dr. Lara, I would really like to hear 
something about the development of simple 
tools and animal drawn equipment. I will tell 
you why I am asking this. I was on a mission 
in South Yemen and I found a really wonderful 
series of tools, modern tools, pulled by 
donkeys, donkey ploughs, a thresher for 
sunflowers made out of the motor of a 
washing machine and a hand driller. I asked 
these people where they got this idea from and 
they said Mexico. Could you just throw some 
light on the development of such things in 
your country. it would be very interesting for 
us. 
 
 
A. LARA 
 
We have one programme in the South East of 
our country which has been backed by the 
British Overseas Department. They have been 
reproducing some of the designs that have 
been tested there, like this sulky which is 
pulled by animals and they are also 
developing some tools for local needs. 
 
I think they are essentially the right size for 
small farmers. The problem is that some of 
those designs are still not cheap and if the 
farmer is going to spend money on, for in-
stance, the sulky he always has the alternative 
of looking for an old tractor. Another problem 
with these designs is that farmers are always 
looking for ways not to continue because of 
all the work they have to do keeping animals, 
which is not an easy job. They have to feed 
and take care of the animal and perhaps they 
would like to have a car rather than a mule. I 
think these designs are good, they are reliable 
and they work well, but in order to be fully 
accepted in the field I think a lot of promotion 
is still needed. 

T.P. OJHA 
 
I would like to mention how the marketing 
approach is being adopted in India. The 
equipment produced on a commercial scale is 
hardly a problem as regards 
commercialization or marketing. whereas 
equipment which is developed in 
collaboration with scientific institutes and is 
of localized demand does involve certain 
problems but they remain confined to a 
locality. All equipment which requires 
government finance funding has to be tested 
and, once the test reports are favourable, then 
the financing will be given. In that way it is 
established that it was tested by a tractor 
testing station and it has passed the test and 
so it gets its name. But the things that are not 
tested and for which the Indian standards are 
not very clear are very difficult to sell and 
remain confined to a locality. They may 
convince farmers to buy them and so maybe 
two hundred pieces are built and marketed. 
 
 
A. LARA 
 
I also want to comment that perhaps our credit 
system has not been very good in the past 
because our government gives the credit and 
the money for insurance. So, when the farmer 
needs to choose what tractor to buy he always 
likes to buy the biggest one. But now, with 
this present policy, where the insurance is not 
included in the whole package, I think he is 
going to think more about other kinds of 
alternatives. So, in a more realistic situation I 
think other technologies could have a better 
chance of succeeding. 
 
B. CHEZE 
 
Would you agree, Dr. Lara, that your paper 
deals mainly with the arid and semi-arid 
zones of Mexico and that the, let's say, more 
tropical and humid area is not, in fact, 
covered by your paper? 

 

127 



A. LARA 
 
Yes, I think that's probably true because my 
experience is more in the central region but in the 
South the soils are not very different. There is a 
lot of technology which is appropriate but the 
problem is to introduce that technology on a 
bigger scale. 
 
 
B.J. LEGG 
 
I would like to ask one question. You said at one 
stage that labour was being lost from the land, 
what I would like to know is what was the cause 
of labour availability. 
 
A. LARA 
 
The percentage of labour is being reduced but 
total manpower is increasing, because the 
population is increasing. So, now we are talking 
about 84 million people with a percentage in the 
field of 30% I think, whereas in 1970 we were 
talking about a higher percentage but the 
population was 40 mil-lion or something like that. 
 
 
R.O. HEGG 
 
I have a question on one of your overheads which 
is showing costs of production or in-puts and I 
think you had irrigation or water as the highest 
cost item going in. What do you see as limitations 
on that for productivity in lack of water? What 
can be done either to conserve or optimize water 
so that it is not such a high cost item? 
 
 
A. LARA 
 
Water is very expensive because in most cases it 
comes from wells and people who have wells 
make an agreement with the farmers who do not 
possess wells and they 
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normally charge 25% of the production cost. Of 
course, there is a chance for the better use of 
rivers and also we have to improve our efficiency 
in the use of water. We do have a little water but 
we don't use it in the most efficient way. Certainly 
irrigation systems like sprinklers are not very 
popular. I think one room for improvement in that 
direction is the varied use of water. 
 
 
R.O. HEGG 
 
One more question. You also show as one of the 
needs, in looking at your overheads. I think you 
talk about conservation tillage. How do you see 
that playing a role and what is your definition of 
conservation tillage in practice in Mexico? 
 
 
A. LARA 
 
This is a very broad term which means anything 
that can be done to avoid reducing yield too much 
and reducing as much as possible the tillage 
operations. In some cases, for instance in regions 
where we have very clayey soils, ploughing is 
almost necessary or at least sub-soiling, but in 
areas where soil is not too heavy, l think it is 
possible to have serial tillage operations and to 
control weeds with chemicals. We can also have 
like a combined system, eliminating the primary 
tillage operations and perhaps have mechanical 
cultivations which can be done because we have 
most of the tools needed for that. But in order to 
implement conservation tillage, we have to have 
good communication with the people in agronomy 
and get advice from them on using the proper 
practice in each place. 
 
 
B.J. LEGG 
 
I think we should thank Dr. Lara for his 
presentation and go on to the final stage of 



 
the summary of the session. I would 
just like to summarize some of the 
main points which came from the 
paper and the discussion. 
 
Yet again we hear that farmers don't 
like walking behind a machine, that is 
the strongest conclusion that comes 
from these three papers. It is again 
very much along the theme of the 
need to define what is appropriate in 
terms of machinery for the particular 
area that we are looking at, and this I 
think has been developed by Prof. 
Lara, particularly concerned with 
optimum sizing of machinery, in the 
graph that he showed us, trying to see 
what is the optimum size to use on a 
particular holding. So I think the idea 
of local manufacture, local supply 
then, providing the basis for 
importing machinery plant size is a 
very important concept so that there is 
local expertise in maintaining and 
repairing equipment when it comes 
in. Perhaps another idea which is a 
very useful one is that although the 
machines for fully developed 
agriculture may not be appropriate for 
developing countries, when you 
develop such a system in one country, 
then it will often be usable and 
applicable in others, and that again is 
perhaps a principle that we need to 
watch. If something develops in 
Mexico, it may be very appropria te  
in Yemen and you wouldn't perhaps 
think of those countries as having 
something in common but clearly 
there was relevance there. 
 
What I think we need to do now is just 
try to think about all three papers we 
have heard this afternoon in the 
discussion and I would like you to 
just highlight what you see as the 
main and most important conclusions 
that we should draw from the three 
papers and discussions. As you are 
aware, Prof. Pellizzi's drawing up a 
conclusion section which we will 
come back to at the end of tomorrow. 
It would be very useful for people to 
say what they see as the most 
important conclusions coming from 
the complete 

session that we have had this afternoon. 
Who is going to be brave enough to 
have a go? 

G. SINGH 

In my own experience I have found that 
no country has ever been able to 
develop its mechanisation fully by 
depending on imported machinery. You 
might start with importation, but to 
sustain mechanisation, appropriate 
mechanisation, some sort of 
manufacturing has to take place in the 
country. It might start with support 
equipment, you might import the 
mobile part, this means you can import 
the tractor, but equipment to go with it 
ultimately should be there. 

The second thing is, one of the reasons 
why imported equipment is non 
sustainable is because if you do not 
have local manufacturing bases then the 
repair and maintenance infrastructure 
does not develop. As a matter of fact, 
the reverse is true, that you start 
infrastructure first, you start the repair 
and maintenance of cars, motorcycles 
and jeeps, then repair and maintenance 
of tractors and agricultural machinery 
develops much more easily and then 
that becomes the basis of sustaining 
mechanisation. 

G. PELLIZZI 

I completely agree with Dr. Singh, but I 
think that we also have to stress the fact 
that in the bilateral, or international 
assistance to the developing countries, 
we can-not have an approach only in 
the development of certain types of 
mechanisation. The assistance has to be 
as large as possible, including all the 
system. We can sell or give machinery 
to the developing countries, together 
with spare parts. technical assistance, 
the development of local 
manufacturing, the development of 
research facilities and so on. So I think 
that we need to 
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recommend this strongly because my impression 
is that in most of the bilateral and international 
assistance this concept is not taken into 
consideration enough. The tendency of the 
manufacturers of the developed country is to give 
to the developing countries some machines that 
are out of production, without spare parts. 
Twenty years ago I was in Thailand and there 
were about 300 self propelled mowers but there 
was no technician to teach people how to use 
them nor any spare parts. In a few months it 
became a cemetery of mowers, and this 
manufactures has never sold any more machines 
to this country, of course. So I think we need to 
stress this point. Well, every company has the 
right to do business, but the business has to be 
under-stood in a larger framework rather than 
accept the fact as it is. 
 
 
A.M. EL HOSSARY 
 
I feel that the strengthening of the dealership 
system in the countries concerned should really 
be put into action. I remember that in Egypt, for 
instance, ten years ago, we had a plan to 
mechanize Egypt. It is the same in any 
developing country and I am seeing it right now 
in other countries, when the Minister says, well, 
we have to mechanize this country and he 
organizes a delegation and they go outside the 
country, they select the machinery, and they buy 
the machinery, through loans and so forth. The 
machines come and you can't find a dealer for it, 
no spare parts, nothing of that kind. Then, in 
1980 when a minister came (I worked with 
sixteen ministers), and he said to me: "well, we 
would like to mechanize Egypt". and all I could 
say was that we had to build up the infrastructure 
in Egypt, of mechanisation in Egypt and I asked 
to have half a mil-lion dollars to establish a study 
on how to mechanize Egypt and then we 
proceeded. What we found out was that by 
strengthening the dealership system by contracts 
with 
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international organizations and international 
manufacturers meant a good push for mechanisation 
in Egypt and other countries. You can have the 
machine, the suitable machine, (researchers are 
selecting the good machines), but without the 
dealership system, without the after sales service, 
without spare parts, it is useless. I feel that strengthe-
ning the dealership system is essential. 
 
 
 
T.P. OJHA 
 
 
I feel that each and every country should establish its 
own mechanisation policy, and unless it is done, 
importation of machines and technologies from other 
countries. without proper thinking, is going to be a 
disaster. Once this is done, no sudden change should 
be introduced into the existing mechanisation. I think 
it should be gradual so that the farmers can really 
assimilate it and use it. I feel that after having reached 
this stage, or even simultaneously, externalization of 
the components of the things to be produced in the 
country or to be imported must also be taken up, 
otherwise, the same equipment will be manufactured 
by different groups, with different components, in 
different sizes, and perhaps, there will be more 
confusion among the farmers than otherwise. Of 
course the last one is the human resource 
development. I think the manpower training. from 
higher engineering graduates to a lower level, must be 
carried out, depending on the country, its size and its 
requirements. 
 
Mr. COPPA Italy 
 
 
I just want to make a remark because the last three 
points are somehow related to producers and I belong 
to SLH Italy which produces equipment. It is true that 
in the past machinery has been sold to developing 
countries without the needed assistance. but this was 
due to the relations between 



countries or between the international 
organization and the developing country more 
than to the producers themselves. Now, the 
tendency in the last two or three years has 
changed drastically. Nobody is selling a tractor 
any more without giving spare parts and teaching, 
on site and in the factory etc. I can just say that we 
have supplied machinery to Egypt. People have 
been trained in Italy and on site. We are supplying 
machinery to Thailand, it is a project which is 
financed by Italy, it is a big project and people are 
staying there for two years to teach people. This 
has been a long process but it has been understood 
now. I don't think anybody is delivering any piece 
of equipment without the proper backup and I can 
confirm that, being a supplier. 
 
 
 
Mr. Marc LE MOIGNE 
France 
 
I agree with Prof. Pellizzi in his definition of 
system but 1 think we are obliged to extend the 
concept. Because if you take a system of 
mechanisation in part, you are obliged to take the 
whole system of cultivation in part and it is 
impossible, for instance, to optimize a system of 
mechanisation, as we have seen with Dr. Lara, 
without knowing exactly what system of 
mechanisation you have. For instance, we can 
introduce a tractor, as we introduced two-wheeled 
tractors and then we are obliged to know the area 
of farmers, the amount of labour, everything. I 
think when we study mechanisation we are 
obliged to take in part all the system of cultivation 
and maybe the agrarian system. 
 
 
A.M. EL HOSSARY 
 
I didn't mean the producers in this case, but I did 
mean that in these developing countries there are 
so many people taking the opportunity of 
mechanizing the country and 

they establish themselves in the business. I'll just 
give you an example of that. We have an open 
door policy and one day a belly dancer came into 
my office and she asked permission to import two 
thousand tractors. 1 asked her how she was going 
to import them and 1 told her l needed after sales 
service. I asked if she had agencies and she said 
no. She said: "I'd like to have a bite of this fortune 
in mechanisation. Everybody is using tractors and 
getting in to that". And so I told her that over my 
dead body I would not allow her to get this 
machinery. And, I don't know how, she managed 
to get these two thousand tractors into the country, 
without any dealerships and we forgot about this 
case. The tractors are in the scrap-yard and when 
you go to these producers they say they are sorry 
but they had a deal and this deal has been done 
through a third country and so forth. That is why I 
am telling this. The governments should ask to 
have a dealership system, somebody buying or 
importing machinery should have the dealership 
system, they should have maintenance and repair 
facilities, they should have suitable spare parts 
provisions and a certain specific percentage of 
these spare parts and I believe this would work 
better. 
 
Finally, we have 120 million dollars from the 
World Bank. This project is financed by the 
Agricultural Bank. We have insisted that 
everybody who is going to take from this loan 
should have a dealership, that is to say, he should 
have a warehouse, he should have workshops, 
flying workshops for the villages and so on and 
we have established committees to go and check 
on this, and I believe this is the right way, it is the 
approach of the country and the producer is ready 
to do everything the clients want. 
 
 
G. SINGH 
 
I would like to go back to the training which was 
mentioned by Dr. Ojha. The specific 
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thing I would like to add is that multi-lateral 
and bilateral agencies help us to pro-vide 
quality training in the developing countries 
locations for a number of reasons. The most 
important reason is that you cannot recreate 
agro-climatic conditions in Germany or in 
France, or in Italy, or in the North of United 
States. It would be preferable if aid money, 
along with exports, and I emphasize along 
with exports. were taken to the locations in 
the developing countries, so that training is 
strengthened there. I think it is much cheaper 
to do it that way and the multiplying factor is 
much higher than bringing a few people to 
the developed world. 
 
In a number of countries they have a 
difficulty with the language. Most of us have 
to learn three languages before we get our 
training. We start with our mother tongue, 
then we somehow struggle to learn English, 
and if I go to Germany, I have to learn 
German through English. I'm translating 
myself three times. You say something in 
German, I have to translate into English and 
then in my mind I have to translate it into my 
mother tongue. Now I have a bloody small 
mind, I don't have a computer so I spend a 
lot of time doing this. I think your European 
Community is setting a good example, you 
are coming together I'm sure you will have 
difficulties solving this language problem, 
but one way or another you will decide on 
some language. 
 
Agro-climatic conditions are so important. 
There is no possible way for most of the 
people in developed countries to under-stand 
how a family of seven or eight people 
survive on an income of two or three hundred 
dollars per capita and still look happy, which 
you spend in one week, or sometimes in two 
days. So I will emphasize to multi-lateral and 
bilateral agencies including manufacturers: 
please spend your resources to help these 
developing countries create training 
positions and training 
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institutions by sending experts, by creating 
training materials, books and all the support 
to give this quality training, and by training 
the trainers so that the training can be 
sustained. 
 
 
T.P. OJHA 
 
I think the first joint venture was established 
in the early 1960s with the company Massey 
Ferguson and today we have nineteen 
different manufacturers. In all joint ventures 
it was one of the prerequisites that the 
manufacturing be done in India and the whole 
thing started with 90% imported and 10% 
indigenous products whereas now practically 
100% of the manufacturing is done in India. 
So I think there has been no graveyard of big 
machines in our country because of this 
cautions approach. Training has been 
mentioned a number of times. There is no 
doubt about it, I think indigenous capabilities 
must be established and created through 
bilateral experience so that people can sustain 
and take care of the job when the foreign 
experts leave the country. 
 
 
B.J. LEGG 
 
I think perhaps we should bring the session to 
a close, I think that what I would add to what 
has been said is the question of extension 
services themselves, which we haven't heard 
much about. We have talked about training 
almost as though you go and run a course but 
along the lines it is sustainable training, you 
have got to train the people to go and do the 
training in the country and continue to teach. 
I think that aspect of extension services 
which we heard about once again for Eastern 
Europe and we have heard about in 
developing countries is a very important 
point to be borne in mind. 
 
I would like to turn to a slightly lighter note. 
When I looked at the programme this 



morning and wondered how I was going to chair 
it, I found that I had one paper without a speaker, 
I had one speaker without a paper and I had one 
paper where there was neither a speaker nor a 
paper. I thought that perhaps if the speaker without 
the paper gave the paper without the speaker then 
we could have at least one session but it would 
have been a very short one. In fact, thanks to the 
organizational powers of our Chairman here and 
the contribution 

from Prof. Chung who came in and gave an 
additional paper, we have actually had a very full 
programme and I would like to thank all the 
contributors be-cause I think it has been an 
extremely interesting one, and special thanks to all 
those who contributed around the table because 
we have had as much coming from the experience 
of those around the table than we have had from 
those who gave the very stimulating talks. Thank 
you all very much. 
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SESSION 2 

Mechanisation Requirements for 
Low Input Sustainable Agriculture (LISA) 



R.O. HEGG - Session Chairman 
 
As Prof. Pellizzi explained I was informed 
about the possibility of giving a paper 
relatively recently, so I apologize for not get-
ting it into your hands before, but actually I 
carried it with me to the meeting. Dr. 
Speelman was unable to attend but it is going 
to take two people to replace him, myself and 
Dr. Jongebreur for the presentations this 
morning and, as you see in the agenda, there 
is a coffee break scheduled following our 
presentation with the plans to have 
discussion following that and then to try to 
arrive at some conclusions and 
recommendations. The title of this particular 
subject is "Mechanisation Requirements for 
Low Input Sustainable Agriculture " as it 
pertains to developed countries so in my 
presentation I will share it from that stand 
point. 
 
 
 
Prof. Richard O. HEGG USA 
 
 
 
MECHANIZATION REQUIREMENTS 
FOR LISA IN DEVELOPED 
COUNTRIES: THE CASE OF USA 
 
 
1. Background on Low-Input Sustainable 

Agriculture 
 
Agriculture productivity has risen sharply in 
the past several decades in developed 
countries. This increased productivity 
(yield/hectare) has come about because of 
increased inputs of equipment, chemicals. 
seed and water control. In the United States 
the federal Environmental Protection Agency 
has identified agriculture as the largest non-
point source of surface water pollution 
(Alternative Agriculture, 1989). Chemicals 
from pesticides and fertilizers have been 
detected in groundwater in many agricultural 
regions. Soil erosion is still a 

major problem in many states. Pests are 
becoming resistant to some of the pesticides. 
The input costs of fuel, equipment and 
chemicals have become very high in relation 
to the profit on a per hectare basis. The 
problems of pesticide residues in food are 
still unresolved. 
 
These above concerns stimulated many 
farmers to look at alternative farming 
practices. These alternative practices had the 
goals of reducing input costs, preserving the 
resource base and protecting human health. 
So there has been a transition since the mid 
80's by farmers to adopt alternative practices. 
The line between conventional (high input) 
and alternative (low input) is not very clear. 
Originally, there was somewhat of an 
adversarial relationship between the 
conventional farmers and those who 
advocated the low input systems. In many 
cases the agricultural scientists tended to 
resist the proposals of the low input farmers, 
probably because it was nearly the opposite 
of what they had been promoting for years. 
Agricultural scientists have tended to orient 
their research towards the large, capital 
intensive farms because these were the ones 
who could better utilize the high technology 
agricultural production practices. Today there 
is little disagreement or antagonism between 
the conventional and alternative agricultural 
farmer. 
 
For developed countries to adjust to a low-
input sustainable agriculture system it will 
require not only new methods of production, 
but probably more importantly, a new way of 
thinking by the farmers [3]. In the past, 
farmers have adjusted to the introduction of 
new tools for agriculture, but unfortunately, 
most of these have required higher and 
higher capital and energy inputs. In this past 
century the first new tool was mechanisation. 
This consisted of the tractors and the 
associated tools for them. The second one 
was chemicals. This includes the fertilizers 
and pesticides. Now the third 
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new tool, biotechnology, is just emerging. 
Each succeeding new tool has partially 
replaced the previous one: herbicides for 
tillage, predators for insecticides. 
 
Low-Input Sustainable Agriculture (LISA) 
started in 1987 as a USDA program for 
farming and ranch research to use production 
resources: equipment, labor and chemicals 
more efficiently. With LISA farmers can still 
use some synthetic chemicals, substitute on-
farm labor resources, skilled management and 
scientific know how for others. By using these 
practices, soil erosion and water pollution 
should be reduced. This will also result in the 
protection of the wildlife. 
 
 
The LISA concept requires that new 
relationships be established for farmers, 
private citizens, scientists and the policy 
makers. Committees of these groups have 
been formed at local, regional and national 
levels to educate all the affected people about 
the advantages of LISA. Federal funding has 
gone into research and educational programs 
to demonstrate and publicize the benefits of 
the program. One of the largest benefits of 
this funding effort is that the various groups, 
ranging from farmers to environmentalists 
have worked together to understand the 
demands of each group. For example the 
farmer will understand why the 
environmentalists is so adamant against the 
use of pesticides and conversely the 
environmentalist will understand that the 
farmer has to use the pesticide because he 
does not have the time or labor available to 
manually control the pest. If the farmer does 
not use the pesticide the pests will reduce his 
yield so dramatically that it will not be 
profitable. Farm policies will have to be 
changed to encourage farmers to adopt 
alternative practices because, in some cases, 
current policy discourages changes. 
 
There are many other terms that have been 
adopted to describe this type of agricultural 
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which has reduced inputs but is still 
economically viable while maintaining 
environmental quality. Some of these are 
slight variations on LISA and they include: 1) 
alter-native, 2) sustainable, 3) competitive, 4) 
diversified. 5) biological or 6) regenerative. 
Another term is "organic farming" and this is 
a much stricter and more radical type of 
farming. Crops or animals grown under 
organic farming practices have had no 
chemicals used. This has come about because 
certain consumers are willing to pay a 
premium for such agricultural products 
because they perceive these products to be 
much healthier. A certification process is 
now in place in many countries which will 
certify that the product has been grown or 
produced organically. The product can then 
carry this label when it is marketed. 
 
2. Equipment Options for Rotational 

Cropping 
 
Rotational cropping has always been used 
throughout the world, and the benefits are 
commonly known; but it may be returning to 
some of the developed countries because it is 
a more sustainable style of farming. The 
important point for the farmer is to determine 
whether it is more profitable than the 
monoculture system and to also evaluate the 
environmental benefits of LISA. 
 
Rotational cropping is the changing of crops 
on the same land area. The rotation will in-
clude at least two crops or it can be more. An 
example would be the use of a legume (alfa-
alfa or clover) which can be used to increase 
the nitrogen content in the soil and for control 
of certain weeds. The next year a cereal grain 
would be used, followed by soybeans. The 
cycle would then start over again. This would 
require several types of equipment that 
would be specific for each crop. 
 
The normal highly intensive cropping 
systems only have one crop year after year. 



such as corn or soybeans. This means they 
have one set of equipment that is specific 
for that crop. The spectrum of crop 
diseases, insects and nematodes that build 
up is specific for that crop. Rotations with 
other crops will reduce the populations of 
these harmful organisms and decrease the 
dependency of the farmer on chemical 
disease and pest control. 

 
Some studies have been done to compare 
the machinery costs for various rotational 
systems. One example [l ] shows four 
different systems being used on a 182 
hectare farm. For purposes of the analysis, 
new equipment prices were used. The 
machinery cost for a continuous corn 
system would be $ 370 per ha. By adding a 
second crop of soybeans and a combine, the 
cost per hectare increases 40 percent to $ 
510. If the rotation is expanded to include a 
third crop, oats, a baler and grain drill 
would be purchased and the machinery cost 
would increase to $ 590. If a forage legume 
was added to the rotation, a mower-
conditioner and a rake would be required 
thus putting the cost up to $ 630 per ha if 
we assume the farmer sells alfalfa in the 
field and does not have to store it or have it 
stored. 

 
No analysis is available to show the cost sa-
vings in chemicals and fertilizers vs. 
machinery costs when going from a mono-
crop system to a rotational system of 
farming. Even if the rotational system is less 
profitable the farmer needs to keep in mind 
the long-term benefit to the soil and water 
quality for these valuable resources. If the 
land is owned by the person actually doing 
the farming, he will be well aware of this 
fact. 

 
A study done in Iowa [5] studied the 
comparative costs of two chemical-based 
production systems and an organic (no 
fertilizers or pesticides) production system. 
The two chemical-based systems were 
continuous corn and a corn-soybean 
rotation. The organic system was corn-oats-
hay. The 

machinery costs did not match those of [l]. in 
fact, had an opposite trend. [5] Used 
machinery costs based on Iowa State 
University Extension Service data for every 
operation of each crop and not new 
machinery costs as in the report [1]. [5] 
Showed a machinery cost of $ 185/ha for 
continuous corn, $ 147/ha for the corn-
soybean rotation, and $ 122/ha for the corn-
oats-hay rotation for the period from 1978-
1989. 
 
 
3. Machinery Management Systems 
 
 
There are some alternatives for the farmer 
who uses rotational cropping to meet his 
machinery needs. One of these is to join 
with other farmers and purchase certain 
machines jointly. This cooperative effort 
will spread the costs over more individuals. 
This option is dependent on the farmers in-
volved to work together to coordinate the 
time to use the shared equipment and 
maintain friendships. 
 
Another option is to hire specific machinery 
operations to be completed by individuals 
who own the equipment. This is sometimes 
called "custom work". The farmer doesn't 
have to invest in specialized equipment 
which only may be used for a few days per 
year. The owner of the equipment will hire 
out his equipment to many farmers and 
spread his costs over a large number of 
hectares. This is a beneficial system for both 
the farmers and the "custom" operator. 
 
A third option is the farmer leasing or 
renting equipment from the machinery 
manufacturer. This is another method to 
reduce the capital expenditure for the 
individual farmer. Most dealers have the 
capability to work with the customer to set 
up the necessary agreements and legal 
documents. 
 
A fourth method is to have a governmental 
agency purchase equipment and then rent or 
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lease it to farmers. This is probably the least 
common of the above options for spreading 
the costs for machinery investments. A good 
example of this process is the purchase of 
several minimum tillage planters by the South 
Carolina Land Resources Commission. These 
planters are distributed throughout the state to 
local district offices. Farmers will contact the 
office and make arrangements for the specific 
time they need the planter. The rental cost is 
paid to the government agency to recover the 
purchase cost and the maintenance costs. 
 
4. Mechanisation Research 
 
It appears that the prime areas where 
mechanisation research and education has 
been conducted are the following: 
 
1 - conservation tillage; 
2 - chemical application; 
3 - manure application: 
4 - rotational cropping; 
5 - erosion control; 
6 - irrigation. 
 
Conservation tillage is a crop production 
practice where at least 30% of the crop 
residue is left on the soil surface [4]. This 
practice will conserve soil moisture, reduce 
energy costs and reduce soil erosion. Over 
33% of the basic crops grown in the U.S. 
utilize this practice and it is continuing to 
grow. There are several levels of tillage 
practice that fall under the definition of 
conservation tillage. They include: I) no-till, 
2) mulch-till, 3) strip-till, 4) ridge-till and 5) 
reduced-till. A moldboard plow, a long time 
basic tool, is being practically eliminated from 
production agriculture. It was once the 
primary tillage tool and it is now no longer 
used on many farms. Conservation tillage 
practices require further refinements so they 
will be useable in more and more applications. 
 
Application of chemicals, which includes 
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fertilizers and pesticides, is a key area where 
engineering input is required. Control systems 
and the necessary application machinery can 
more precisely place crop nutrients so there is 
less opportunity for pollution problems. 
Rainfall runoff can carry nutrients to surface 
water supplies and leaching of nutrients can 
cause groundwater pollution if pesticides and 
fertilizers are improperly or over applied. The 
engineer should take an active role in 
designing innovative equipment for reducing 
the potential for water pollution. 
 
Pesticides (herbicides, insecticides, 
nematicides, and fungicides) will require 
more accurate placement to meet 
environmental requirements. The applicators 
(those persons applying the pesticides) will be 
required to clean and rinse in the field and not 
near the water sources. Injection methods of 
introducing the chemical into the water stream 
at the point of application will reduce the need 
to mix chemicals in a water tank prior to 
application. This will eliminate the need for 
having unusual pesticides remaining in the 
mix tank and having the treat insulate liquid. 
There is the potential for major breakthroughs 
as chemical companies came up with new 
formulations and forms of pesticides. These 
new formulations should be developed jointly 
with engineers who are designing the 
application equipment. 
 
In a diversified farm that has both crops and 
livestock the manager must recognize that 
manure can be an appropriate supplement for 
commercial fertilizer. Farms located near 
large animal enterprises should realize the 
benefits of matching the crop needs with the 
analysis of the manure for the major nutrients. 
There are still some refinements that can be 
made in machinery designed for manure 
application to make the system more efficient. 
 
Rotational cropping may require equipment 
more suited to a farm that has a wide 



variety of machinery of a smaller size than is 
typical in the large mono-crop farm. This 
equipment will need to be less expensive and 
possibly more dual or multi-purpose than the 
machinery for the farm that only produces one 
crop year after year. 
 
 
The soil is a major resource base for 
production agriculture that there will be 
continuing needs to prevent erosion to 
maintain this base. An earlier paragraph 
described the role of conservation tillage 
practices. One of the results of these practices 
is erosion control in the field where the crop 
is grown. There are additional areas where 
erosion control is needed such as in 
waterways where water will flow off the field, 
areas between cropland and streams, terraces 
and vegetative filter strips on the con-tours 
within a tillable field. Techniques and 
equipment modifications will continue to be 
made to make sure that erosion is minimized. 
The Conservation Resource Pro-gram (CRP) 
in the U.S. has provided fun-ding for farmers 
to remove their most erodible land from row 
crop production. This program was part of the 
1985 Food Security Act and has removed 18.3 
million hectares from agricultural production. 

The last area that will require engineering is in 
irrigation technology. Great advances have 
been made in incorporating water and energy 
conservation techniques into irrigation 
systems by such methods as low pressure, drip 
irrigation. There will be a need to further 
enhance the techniques of fertigation 
(fertilizing through irrigation) and chemigation 
(applying pesticides through irrigation). With 
advances in sensors and control systems, more 
efficient irrigation will be possible. 
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R.O. HEGG 
 
I will now ask Prof. Jongebreur to come forward 
and make his presentation also dealing with 
mechanisation requirements for Low Input 
Sustainable Agriculture. Perhaps, while he is 
getting prepared, I might make a comment. I have 
a sheet that I am going to pass around to you and 
it describes the six examples that I have shown 
here as potential mechanisation requirements or 
where some needs might exist and in each one of 
these I have left a blank on there to ask you if you 
see particular needs, specific areas of 
mechanisation needs and I will pass that around 
and, if you will fill that out, a portion of it, any 
portion of it and return it to me, I will then try to 
summarize it and maybe that could be included 
also in the report of this meeting. 
 
 
Ir. Aad JONGEBREUR 
Netherlands 
 
 
MECHANIZATION REQUIREMENTS FOR 
LISA IN DEVELOPED COUNTRIES: THE 
CASE OF NETHERLANDS 
 
1. Introduction 
 
In the Netherlands this year a governmental 
decision has been taken mentioning: "Multi-Year 
Crop Protection Plan". This plan aims to have 
agricultural business management and open space 
management satisfy the requirements of optimum 
crop protection in the year 2000. By then the use 
of pesticides is to be halved. The potential of crop 
protection methods beneficial to man and the 
environment and suitable for sustainable and cost-
effective farming systems is to be fully realized. 
The susceptibility to diseases and pests as well as 
the structural dependence on chemical substances 
is to be reduced. The above-mentioned Multi-
Year Crop Protection Plan fits in 
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with the National Environmental Policy Plan and 
other governmental decisions on plans connected 
to water quality, agricultural structure and nature. 
The targets of the Crop Protection Plan concern 
two five year periods namely 1990-1995 and 
1995-2000. 
 
In comparison with the current use the total 
pesticide use is to be reduced by more than 35% 
in 1995 and by at least 50% in 2000. For soil 
disinfectants the reduction in use which must be 
achieved up to 2000 is 80%. In so far as 
agriculture will continue to rely on chemicals, 
emissions to the environment are to be severely 
curtailed. Emissions to air, soil/ground water and 
surface water have to be restricted to respectively 
50%, 75% and 90% in 2000. We must. however, 
underline that knowledge with regard to the 
emissions of crop protection chemicals is rather 
restricted. 
 
2. Current pesticide use 
 
The estimated annual use of crop protection 
chemicals in the Netherlands is 21 million kg 
active ingredients (Table D. About half of this use 
comes to the account of soil disinfectants. 
 
Even though the figures from other countries are 
badly specified, it may be stated that due to the 
small-scale and intensive character of Dutch 
Agriculture the use of chemical pesticides in 
comparison with neighbouring countries is 
roughly a factor 1.7 (Belgium) - 3 (France, 
Switzerland) - 5 (Germany) higher. These factors 
exclude grassland and parks where the average 
use is 20 kg active ingredient per ha of cultivated 
land. 
 
 
3. Need for pesticide use reduction 
 
The large-scale use of pesticides causes public 
anxiety. There is fear that the quality 



of our environment, nature, food, and 
drinking water may be affected. Increasing 
knowledge, moreover leads to concern about 
the health of the consumers and of those who 
apply pesticides. From an agricultural 
viewpoint there is also ample reason for 
reducing the use of pesticides, because 
substances appear to be losing their 
efficiency. Resistance problems are increa-
sing and the degradation of the pesticides by 
micro organisms is accelerating. Import 
requirements made by other countries force 
the Dutch producers towards products with 
high phyto-sanitary quality on the one hand 
and minimum pesticide residue levels on the 
other. 
 
 
4. Strategy 
 
The Multi-Year Crop Protection Plan initiates 
a restructuring towards systems which 
involve safe production conditions and 
reliable food quality but, consequently, 
agricultural sustainability as well. 
 
In the Plan we can recognize three strategies, 
namely: reduction of the dependence on 
chemical pesticides, reduction of the use of 
chemical pesticides and reduction of the 
emissions of chemical pesticides to the 
environment, particularly to ground water, 
surface water and air. 
 
 
5. Research 
 
Agricultural research plays an important role 
in the realization of the objectives of the 
strategies in the Multi-Year Crop Protection 
Plan. This research programme on Crop 
Protection can be divided in five themes, 
namely: soil diseases, biological control of 
diseases and weeds, application techniques 
that restrict emissions, eco-toxicological 
key-figures and risk models, integrated and 
closed production systems. 

These five themes are marked to pay more 
than regular budgets. Beside a lot of research 
is already carried out in the field of resistant 
cultivars. biological control of pests, 
integrated control of diseases, pests and 
weeds. The themes of safety-risk and 
knowledge transfer are not worked out further 
in the programme. For research and 
development in the field of agricultural 
engineering and technology, the alternatives 
for chemical control, safe application 
technology which restrict emissions and the 
integrated and closed production systems can 
be mentioned. In the following I will give 
some examples of research and 
developments. 
 
 
6. Alternatives for chemical control 
 
Research and development is underway with 
regard to the harvesting technology for 
potatoes. The policy is to decrease the use of 
chemical haulm killers. This decrease must 
reach 75% by the year 2000 and will be 
mainly possible through application of 
mechanical techniques and methods. Haulm 
pullers,  haulm cutters and the method of 
"green" harvesting and coverage with soil are 
the systems with which experiments are 
carried out. The introduction of the latest 
method with a special machine on a practical 
scale is near. With this method one can save 
on chemical haulm killers (in combination 
with haulm pullers and haulm strippers). 
 
 
7. Alternative for chemical control - 

Reduction of use 
 
For crops in the open air we are trying to 
develop integrated production systems which 
are environmental-friendly. With the help of a 
gantry, with a width of 12 m we can carry 
out different actions such as mechanical 
weed control, sowing, fertilizing and 
spraying. With the help of special sensors we 
can register data from different 
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characters (weather, soil humidity, growth 
deviation on the basis of colour). 
 
The gantry with a laser-guided spraying 
boom (Figure 1), positioned about 15 cm 
above the ground (prevention of evaporation, 
better coverage/distribution), uses exactly the 
same tracks every year. With this technology 
we are able to reduce chemical use by 80% 
with a row-cropping system in comparison 
with a full field system. With the help of the 
gantry and its guidance system it is possible 
to carry out more exact and affective 
mechanical weed control. 
 
More research will be directed at: 
 

— decision support systems for 
preventive treatment and curative 
treatment with chemical pesticides 
on the basis of data collected with 
a.o. sensors. With the green light 
sensible sensor in future we may be 
able to detect growth-delay. A signal 
for weed control or chemical use 
must be developed; 

— implementation of the CLS-system 
(Closed Loop System, namely 
recycling the spray not deposited on 
the target) and a special system 
developed for spraying nozzles. 

 
In greenhouse cropping systems we are also 
looking for new treatment technology with 
chemical substances. In this type of 
production it goes into the direction of closed 
systems. That means restriction of emissions 
to the soil through soilless cultures, for 
example concrete floors which are 
sophisticated designed with regard to 
penetration of liquid substances, and 
implementation of systems for heating and 
water-supply. 
 
In arboriculture there is also a tendency 
towards container and pot-systems and 
pavements in order to protect the soil from 
soil disinfectants and other chemical sub-
stances. In fruit culture measures must be 
taken to 

144 

protect ditches and side-paths from chemical 
substances with the help of fences and 
pavements or wind-girdles. In future people 
will not be allowed to plant fruit trees just 
beside the ditches. 
 
 
 
 
8. Emission reduction, safe application 

techniques and reduction of use 
 
For fruit culture we have developed a fully 
automated air-assisted tunnel sprayer for use 
in apple orchards (OOSEF). The machine 
incorporates the unmanned transport through 
the orchard, recycling spray not deposited 
on the target (Figure 2). In this system the 
application of small droplets in turbulent air 
streams in a covered room takes place. This 
gives optimal deposition on the crop and 
with the help of a fan the surplus of sprayed 
chemicals is recycled. The liquid which 
comes down from the plastic tunnel/tent - to 
prevent spray mist from reaching the 
environment - is caught in trays with an 
opening of approximately 400 mm placed 
under both sides of the machine [1]. This 
machine is developed together with a 
manufacturer. The results of deposition-
measurements with the help of a fluorescent 
substance (Brillant Sulfo Flavine) are 
mentioned in Table 2 [2]. 
 
 
 
 
9. Measurement technology 
 
In order to improve the spraying equipment 
the Multi-Year Crop Protection Plan 
foresees: the introduction of a recognized 
certificate of competence for the application 
of pesticides, and the introduction of quality 
requirements  for and an obligatory 
overhead (inspection/ testing) of application 
equipment. 
 
Measurement technology for the perfor-
mance of sprayers is available (Figure 3). 



Both spray output and air speed distribution of 
orchard sprayers can be tested [3]. 
 
New techniques are under development and 
are being partly applied to collect figures 
regarding evaporation (air mist) and 
emissions to the soil. Also the measurement 
technology for horizontal spraying boom 
movements (especially) is now being 
developed. This causes a non-optimal 
distribution. Therefore we apply a 
rough/bumpy track 
 
 
10. Final remarks 
 
The question is if farmers are able to achieve 
the goals which are described for the 
reduction in the application of chemicals. In 
the Multi-Year Crop Protection Plan some 
figures are mentioned. The calculated 
reduction percentages vary from sector to 
sector e.g. 68% in bulb culture and 44% in 
fruit culture: 68% for soil disinfectants in 
2000. The average total pesticide use estimated 
for 1995 is 37% and 56% for the year 2000. 

For nursery flower production, fruit culture 
and floriculture the negative effects on 
income are the greatest. But most enterprises 
are able to take the measures and apply the 
best available technology. 
 
References 

[1] Van der Werken J.. 1991, The development of an un-
manned air assisted tunnel sprayer for orchards. BCPC 
Mono N. 46 Air assisted spraying in crop protection. 

 
[2] Porskamp H.A.J. en J. Van der Werken, 1991, Closed 

looped spuitsysteem voor het beperken van emissie. 
Landhouwmechanisatìe 4, 63. 

 
[3] Zuydam R.P. Van en 11.A J. Porskamp, 1989. Meetsy-

steem controleert werking spuiten Fruineelt. 79, 39, p. 
18-20. 

[4] Zuydam R.P. Van. De gewasheschcnning in    
     Bedrijfssystemen van de toekomst.  
     Proceedings Agroseminar "Gewashescherming  
      en spuittcchniek", Lclystad, 1989. 7 pp. 
 
[5] Zuydam R.P. Van Lasergestuurd schoffelcn 
     met de gantry. Landhouwmeehanisatic, 41 
     (I990), 8. p. 31. 
 
[6] N.N. (1980). Multi-Year Crop Protection Plan Essen-

tials, Ministry of Agriculture. Nature Management and 
Fisheries, The Hague. 

 
 
 
 
 

145 



 

 

146 



 



 



 



R.O.  H E G G  
 
Thank you Prof. Jongebreur. At this point, I 
think that in my presentation we gave a bit of 
an overview for someone who might not be 
familiar with sustainable agricultural 
operations and what some of the needs might 
be and Prof. Jongebreur gave some very nice 
specifics particularly on dealing with 
chemicals and chemical applications and 
what the needs will be there, and it is pretty 
obvious when we describe if a federal policy 
or a national policy is if you meet a certain 
need by a certain date that is a real driving 
force for all aspects of this industry to try to 
meet that and it has certainly given some 
challenges for the engineers in the 
Netherlands to assist with that. 
 
I think that Prof. Pellizzi said that we will 
take our break in about fifteen minutes so, 
what I might do at this point is hand out the 
paper that I described and ask for your 
cooperation in responding and returning 
those back to me. So now, maybe for the 
next fifteen minutes we can open up for some 
comments, questions and discussion at this 
time. The intent is, at the end of the session 
this morning, that we arrive at all the things 
that are going to be needed, the 
mechanisation needs, to meet environmental 
requirements. 
 
 
Y. LE BARS 
 
I was very interested in your two 
presentations. They give us a very accurate 
framework of what can be done for better 
environment-friendly agriculture and we saw 
some examples of what engineering can 
bring to that political objective. My question 
is, you said at the beginning of your 
presentation that it could be really profitable. 
I'm not sure it will be profitable to practice 
such an environment-friendly agriculture. 
When I heard Prof. Jongebreur talking about 
the Netherlands agriculture, 
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it came to my mind that if they use three 
times as many pesticides as French farmers. 
then they earn twice as much as French 
farmers. When you see the figures of the 
incomes and revenues for European farmers, 
it is the real figure and I know that the GATT 
problem will be addressed next year, maybe, 
after the conclusion, but if you also bear in 
mind that the prices of agricultural products 
will probably fall, do you think it is possible 
to arrive at better practices without very 
strong regulations? My question is, just to 
summarize, agricultural engineering can help 
to reach better practices. but is it really 
practices which can be put into profitable 
farming? 
 
 
R.O.  H E G G  
 
Does anybody else want to respond to this 
question? Were you directing that question 
at me? Yes. I agree with you, it is going to 
be a real challenge to see if we can do the 
type of scale of farming that we have now. 
Certain isolated small operations, small 
farms can maybe adopt and adapt to this 
low input sustainable agriculture but can 
we do it nationally? That will be a real 
concern, Prof. Jongebreur. 
 
 
A.A.  J O N G E B R E U R  
 
Mr. Le Bars mentioned about the point of 
the use of chemical pest icides in the 
Netherlands in relation to neighbouring 
countries, I must state that it is an average 
figure and you cannot translate it because 
of the fact that there is quite a big difference 
between the sectors which are using the 
chemicals and in one country one sector is 
more important and has more production 
than another sector and that makes a big 
difference. For instance, livestock 
production, as we all know, has a very low 
use of chemical pesticides. But on the 
contrary, floriculture has a very high use of 
chemical 



pesticides so it is quite a big sector in the 
Netherlands; therefore total use is also caused 
by them, as well as edible farming, for 
instance, potato growing, is also important. 
 
Your question about the need of regulations or 
laws to arrive at sustainable agricultural 
practices, I think there are examples. You can 
get examples of more environment-friendly 
production where the farmers' income is not 
affected but there are quite a lot of examples 
also of situations where the farmers' income is 
affected by taking measures to protect the 
environment. 
 
It is my conviction that you need regulations to 
achieve these goals and when, quite a long time 
ago, I visited the United States, I saw a lot of 
recommendations from the extension service 
and I thought, well, this is the best policy to let 
the farmers produce in an environment-friendly 
way, but there are a lot of examples that 
farmers do not adopt the equipment which is 
better for the environment so I think that 
regulations and governmental plans, I mean 
European regulations, are necessary. 
 
 
D.J. WHITE 
 
I would like to ask a couple of questions, 
Chairman, first of all two to you. You 
mentioned that on front of the one of the 
machines that you showed that there was a 
sensor for processing different needs and I 
would be very much interested if you could 
give us a little more detail on the principles on 
which that particular sensor works. This is so-
mething that we all want to achieve and we 
know it is very difficult to do. That's the first 
question. The second one is, you said that there 
were certain criteria that worked against the 
idea of low input sustainable farming and 
among the things that you listed was quality 
and yes, I think that is absolutely true we all 
know that quality, the thing that sells produce 
to people is largely its appearance, people like 
blemish-free vegetables and blemish-free 

fruit but perhaps these are the wrong criteria, 
perhaps we should be redefining what we want 
in terms of quality because I suspect that it is 
becoming more and more important that people 
want things to which pesticides have not been 
applied, or they want the assurance that 
pesticides have been applied but by the time 
they eat them, the pesticides have disappeared 
and we know that this is not actually true 
because we do now know that fruit and 
vegetables have a capacity to absorb pesticides 
through the skin and this is a problem which 
has c o n e  up. So maybe we need to redefine 
quality. 
 
My third question is for Prof. Jongebreuer, I 
was very intrigued by his closed loop spraying 
system. I like it, and what I wanted to ask him 
was, have you had to modify the growing 
habits of the bushes in any way in order to 
accommodate this? Have you got to prune 
them more often? Do you need extra inputs'? 
You clearly have to restrict growth so that you 
can move this tented machine over the bushes. 
There is a little more I would like to say about 
some of the things we are doing in the United 
Kingdom so I will not hog the floor. I will only 
do that, Chairman, if the discussion peters out 
later on. 
 
 
R.O. HEGG 
 
Thank you for your questions. The first 
question was on the sensor, on the piece of 
machinery and I can give a fairly short answer 
to that because I don't know the de-tails on it, 
but it has been available for over a year, a year 
and a half, it has been advertised and this 
company will go out and custom-apply 
chemicals but I don't know the intricate details. 
 
 
B.J. LEGG 
 
I think that is the one I have heard about 
where what it is doing is simply measuring 
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the colour of the soil. In some areas of the 
United States the colour reflects the organic 
content of the soil and the ability of the soil to 
absorb and then make nutrients available for 
the crop. 
 
 
R.O. HEGG 
 
You are right, because if it was doing what it 
promotes then they are sensing multiple 
nutrients on the go! That is an amazing jump 
in technology. The second question you 
asked about the things or the policies that 
will affect, I guess, the incorporation or 
people going into sustainable agriculture. 
One example would be commodity 
programmes. If there is a base price or some 
assistance provided if you are producing a 
certain crop then it is built on the system 
that, year after year you have to maintain 
that base acreage whether it is wheat, soy-
beans, maybe cotton or something like that, or 
tobacco in particular. Well, that certainly 
does not encourage rotational cropping 
practices and so some adjustments have to be 
made in policies regarding that. The other 
point that you made, about the quality of the 
products and I guess that I would certainly 
agree with you, that the criteria would have to 
change on quality, but that driving force will 
probably have to come from citizen groups. 
One example of that would be, and many of 
you are probably familiar with the concept of 
organic farming, of no use of chemicals. l 
believe that in many countries now that you 
probably have a system set up, a certification 
process whereby you have products grown 
organically, without the use of commercial 
fertilizers or insecticides, and that is certified 
and that you can then sell them with that 
certification process, and people that are 
interested in it are willing to pay an additional 
fee for that product, recognizing that it might 
have surface blemishes but the certification 
allows that to take place. Prof. Jongebreuer, 
do you want to respond to the third question? 
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A.A. JONGEBREUR 
 
The question about the rows, I can say that 
the automatic operation of this machine was 
tried out and tested. We started at a low 
speed and found that the automatic steering 
worked well and the opening between the 
liquid collecting trays is about 400 
millimeters and the trunk diameter is about 
150 millimeters. The machine searches for 
the center of the row, so it steers on the 
center of the row and we have not found 
damages to the trees so far also be-cause the 
tent is made of a flexible material. As for 
pruning. we use this machine in our 
experimental orchard and it is a so-called 
seven row system with a bed width of 15.5 
meters so it is quite an intensive system but 
it is not yet practical on all fruit trees. 
 
 
G. PELLIZZI 
 
I should like to ask for all our colleagues 
from developing countries if they could 
accept, in principle, the ideas mentioned by 
Prof. Hegg and I would also like to ask what 
the situation is within the different countries 
as far as the possibility to develop low input 
sustainable agriculture. 
 
 
R.O. HEGG 
 
Would someone like to respond to Prof. 
Pellizzi is question on whether from develo-
ping countries some of the concepts or 
principles that I outlined are adaptable or 
appropriate to local conditions? 
 
 
G. SINGH 
 
I think it is too big a charge for any 
individual to accept on behalf of developing 
countries. However, I will make my own 
personal remarks. I think that the difficulty 



that we are facing in developing countries is 
not to reduce the input, I think they are still 
trying to increase the input so that we can 
have the production to meet the population's 
total requirement. 
 
 
Prof. Mohd Z. BARDAIE 
Malaysia 
 
I think that it is true that in developing 
countries we are still trying to increase the 
output, but I think if we look into the future, 
we can think that sustainable low input 
agriculture should be the way we are going 
so, in a sense, we should try to put this into 
our thinking about the future. My experience 
in Malaysia is that the more critical the 
economics, in the sense that if it can be 
proven that it is economically viable, I don't 
see that it is going to be a problem. 
 
 
B.A. SNOBAR 
 
Actually we do tend to overuse input. In a 
study we carried out recently in the irrigated 
areas of Jordan, in the Jordan Valley, we 
found out that we overuse fertilizer, chemical 
pest control and water. We found out that the 
reason for this is that there are subsidized 
prices for water, for example, as well as for 
fertilizer. An overuse of chemicals is mostly 
protective but it is not needed. If we look 
into this and do some calculation we will 
find out that a farmer sometimes pays much 
higher prices for input that he can really 
afford. He should reduce, so that he can 
increase his profit. On conservation of tillage 
and moisture conservation in the rainfield 
areas, where there is no water, a lot of work 
has been done. We are ready to accept any 
technology that can re-duce tillage operations 
that are deep and as for the turning type of 
tillage and the disc, we are trying to 
eliminate this, we have been eliminating this 
and we are going to chisel and deviate 
without turning soil. 

This in itself will help again to keep the 
residue on the top of the soil so it will reduce 
erosion. Moisture conservation as well is 
very important in low input areas where the 
cereals are grown. We are receptive to any 
ideas in this matter. However, once we are 
importing the type of implements they are 
giving to us, because we do not manufacture 
these, sometimes we are obliged to use what 
is available on the market. As for irrigation 
systems, we are heavily involved in drip 
irrigation; we have been able to save up to 
80% of our water by doing this, so we are 
really into this. We like to start, we don't 
want to go through what European countries 
went through, that is advanced technology 
and then going back to sustainable 
agriculture. 
 
We would like to have this jump and try to 
avoid the problems you Europeans and 
Americans went through and then pick up 
from there. Why should we really go to the 
trouble of over input in order to increase our 
production if we can increase, or maintain 
our production, as you said, without having 
to go through the full circle that everybody 
has been through. So we are into it, we are 
really talking about sustainable agriculture. 
Farmers would like to get into this because 
they want higher profit. We are becoming big 
exporters in vegetable production because we 
produce our vegetables in the Jordan Valley 
all year round. 
 
Europeans are looking into us to import 
certain types of vegetables from us, but they 
are worried about the chemical residues in 
our produce. For example, we spray seven 
times a season, just to protect. 
 
 
B.D. WITNEY 
 
Leading on from the discussion we had on 
quality control for fresh produce, one of the 
things that was not mentioned was anything 
to do with storage. Now, in my 
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view there is a lot of concern from consu-
mers about the pesticides applied to fresh 
produce to guarantee good storage and I am 
sure that is an area where we can change 
things very quickly. 
 
The other aspect is that often these pesticides 
are applied in wax and it is almost im-
possible to eliminate them from the produce 
once you have purchased it. I believe that the 
consumer is looking not only for 
accreditation, but for some means, some 
measurement technique which will indicate 
that pesticides have not been applied to a 
high level, and that is something that is not 
currently available on the market from 
agricultural engineering, I think it is an 
opportunity for us to explore. 
 
 
R.O. HEGG 
 
So, for example, having the consumer in the 
store take that apple and put it underneath 
the sensor and it would read out. 
 
 
B.D. WITNEY 
 
You mentioned organic farming. I am not a 
protagonist of organic farming, I believe that 
we have to use control demand of chemicals 
but you want to know the extent of the use of 
chemicals and not about the seven sprays and 
the twelve sprays that we are becoming used 
just to insure that there are no blemishes on 
fresh produce. 
 
 
J. HELLEBRAND 
 
I would like to say something about 
developing countries and industrialized 
countries. There must be a clear difference in 
the LISA policies and it must be discussed. 
We still have low input agriculture in 
developing countries, especially in Africa, 
but there is a need to increase agricultural 
production 
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What is necessary is to have appropriate 
technologies with low inputs, low 
investments in this part of the world and 
above all the local resources must be used to 
increase agricultural production. The 
European technology applied in developed 
countries always leads to some problems and 
therefore it is necessary for developing 
countries to do local research into new 
technologies which have to be applied in 
these regions according to the climatic 
conditions and the local needs. I think this is 
one of the policies which must be adopted in 
this part of the world, especially in Africa, 
and I think we should lay pressure on this 
direction in our discussion too. 
 
 
A.M. EL HOSSARY 
 
I fully agree with Dr. Snobar that some 
developing countries are over using 
chemicals. The farmer himself is trying to 
come to the LISA system naturally. I will 
give you an example. When we had 
everything subsidized, as inputs for 
agriculture, the farmer was using inputs 
heavily and over-using them. Once the 
subsidies were stopped the farmers became 
very wise in just using the inputs. Farmers 
now in Egypt are shifting from chemicals 
and fertilizers to manure. The same occurred 
with the problem of chemical pesticides. 
Although we have had research stations for 
all the companies doing the job so for 
Egypt, especially for cotton, sometimes we 
were not able to identify the requirements 
for each pest. So, because cotton is a 
political issue for Egypt, the Ministry of 
agriculture can be felt and the production of 
cotton will be less than required. So, what is 
happening is that we are using airplanes, 
helicopters. ground application and so forth 
and really this is a disaster for Egypt. I fully 
agree with you that we should change as a 
developed country to the LISA system 
which would prove most economic to the 
farmer himself and he really is ready to 
accept. 



O. KITANI 
 
I think LISA will be a great challenge to our 
agricultural engineers and we have to develop 
a lot of new equipment for this purpose. For 
example, recycling organic matter is essential 
for LISA and we don't have a very good 
system for recycling organic matter. For 
example, manure making is still very 
laborious and manure spreading is poorly 
equipped, as you know, and so much 
improvement is needed. I would like to give a 
few examples such as mechanical weeding. 
This is essential for LISA and we could do it 
much better with, for example, plant rotation, 
using more sophisticated plant rotation 
systems which is quite an inexpensive 
method. I think too that the characteristics of 
the plant itself is important in making new 
machines. For example, inter-cropping is done 
for insect and pest resistant cultivation but it 
is very difficult to carry out a mechanical 
cultivation. New machines such as a cheap 
gantry could do a better job of inter-cropping 
and this kind of technique with lower costs 
could be used not only in developing 
countries but in developed countries too. 
 
 
B.J. LEGG 
 
Some of what I wanted to say has just been 
said by Prof. Kitani, but maybe it is useful if 
it is said twice as in enforces it. But first I 
would like to go back to the question that 
Yves Le Bars asked about whether the 
alternatives would be profitable. And I think 
that the answer is no, in the short term. I think 
it points out an error that we very of-ten make 
in developed countries in that we choose a 
particular technology for what may be very 
good reasons at the time. We then throw into 
that all the research, development and 
resources that we have got to optimize it and 
make it as effective as possible. We throw 
into it all the machinery, development, 
investment and infrastructure 

and so on and, sure enough, it becomes a very 
effective system. We then look at an 
alternative which has had none of this 
research, none of this development and say, 
can it compete, and the answer is always no. 
And I think there are a lot of cases where we 
are in danger of making a mistake there. 
 
I think the question of chemicals in agricul-
ture is one. The decision was made I don't 
know how long ago, maybe 30 or 40 years 
ago, to use chemicals because they were 
cheap, they were considered completely safe, 
they offered a very easy way of controlling 
weeds and pests and since then enormous re-
sources have been put into them. A single 
chemical now costs over a hundred million 
dollars to get on to the market, this is the sort 
of investment that goes into getting 
appropriate chemicals onto the market. One 
could look at the use of oil, similarly. Oil was 
cheap, it was free, it was seen to have no 
problems with and so we put all our resources 
into developing effective industries on the 
basis of an oil economy. But what would have 
happened if oil had not been there'? We would 
have developed something else instead. Mono-
cropping can only be sustained, I believe by 
the use of chemicals and so we need to look 
again at rotations. 
 
An interesting question arises that agronomists 
will say we have no methodology for 
developing good rotational cropping and the 
reason they say that is that most rotations will 
take three or five years to go round the cycle 
once. We need to go round at least three times 
to see what the long term effects will be, that 
means a fifteen year experiment. Nobody has 
time for a fifteen year experiment these days 
and so I think that a lot of resources need to 
go into looking for ways to understanding and 
optimizing rotations afresh. 
 
I think the second one is the question of 
precision. I think what we can develop now 
which perhaps we could not do a long time 
 
 

155 



ago, is develop much more precise agricul-
ture. And this comes back to the mechanical 
control of weeds. Even thirty years ago the 
operators of equipment could use it very, very 
accurately. I know it is said in England that 
they used to put a cigarette packet beside the 
row of cereal and they would run the tillage 
down so that it knocked the cigarette packet, 
but did not take the crop out. They were 
controlling implements within a centimeter or 
two quite a long time ago and we can do at 
least as well as that if not better now. I think 
we can develop equipment that will be precise 
in its location between the rows but also look 
at cultivation and weed destruction between 
the plants in a given row, by knowing where 
the plants are or detecting them on line. So I 
think that this precision of application is 
something that can be developed, it will be 
high-tech but I don't think it needs to be any 
more expensive than what we are doing at 
present. 
 
 
Prof. Jaime ORTIZ-CAÑAVATE  
Spain 
 
In my opinion, to be gentle with the 
environment, it is necessary to invest more 
money for research and in order to offer LISA 
to the farmers. They have to consider that the 
environment has to be protected and then it is 
necessary to take more care over agriculture. 
As an example, I want to consider the gantry 
system. This is more protective for the soil, 
which is not compacted. I think that this 
equipment is more expensive than a normal 
tractor but it could be an all-round better 
system. We have seen from Prof. Jongebreuer 
that they use the gantry in the Netherlands I 
would like to ask if there is a company 
manufacturing this system in the Netherlands? 
 
A.A. JONGEBREUR 
 
Just a short answer. There is no company in 
the Netherlands which manufactures the 
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gantry and I agree with Prof. Cañavate that 
with the help of a gantry you can have more 
accurate mechanized weed control and more 
accurate fertilizing and you can also reduce 
the use of chemicals and you have less soil 
compaction and every year you come back to 
the same tracks with the help of laser guiding. 
Mister Chairman, if it is allowed, I want to 
go to some of the remarks by Prof. Legg 
about other systems for sustainable 
agriculture, and whether or not they are 
profitable. I think that is the question that is 
to put forward in almost every discussion. I 
think it is very difficult to calculate the cost 
of the emissions to the environment and 
economists are not able to tell us what those 
costs are. 
 
In our country we try to calculate these costs. 
For instance, what are the costs of soil 
sanitation or something like that? You have to 
take these costs into consideration but. in the 
short term, you cannot do it in any other way 
than by regulations. These regulations have 
to be defined on a European basis, but must 
be as broad as necessary and that is the point. 
I think it is not a question in our country of 
whether systems are profitable; systems have 
to meet the standards which are set by the 
government. 
 
One more remark on the use of chemicals: I 
did not talk about the safety risks for the 
farmers, there are safety risks, and our 
programmes on and research into safety risks 
are not worked out in detail. This in my 
opinion, is an important point to look at in 
future. 
 
 
J. HELLEBRAND 
 
I would like to start with a remark on LISA in 
developed countries as well as developing 
countries and this is a question of energy 
because I think that the one important point 
in the long run, is to have a low input of 
energy into agriculture, or rather I 



should say that agriculture which consumes 
energy should be replaced by agriculture 
which produces energy. This does not mean 
that agriculture should produce fuel or raw 
materials alone, but the technology in 
agriculture should be developed in such a 
way that the input of energy is very low. 
Therefore, if you take the bio-energy which is 
produced in agriculture, this must be a 
surplus. The whole world is turning in such a 
way that more and more energy will be 
consumed, resources are limited, and oil will 
have run out in something like fifty years. So 
one future task of agriculture is to replace the 
products which are now made out of oil on 
the basis of agricultural raw materials. The 
best way to develop such a type of 
agriculture is to define rules and policies in 
each country and to direct re-search into this 
field. At present, we do not have an energy 
currency, but this would be the best way to 
introduce a currency based on energy used 
and this would automatically lead to a new 
evaluation of agricultural production. 
 
 
Y. KISHIDA 
 
I have several questions. One is in promoting 
the LISA programme, in this case this 
programme involves another aspect of the 
environment programme. For example, 
history shows that agriculture itself destroyed 
the ecosystem; this LISA programme is 
conscious about the environment, but 
sometimes I doubt that anybody is able to 
keep the environment healthy. Some people 
have to pay the cost and without increasing 
cost we cannot improve the environment. 
 
Another question is the relat ionship  
between the micro-biological system in the 
soil and conservation tillage. In Japan some 
farmers have been continuing deep tillage. 
They say that this is the best way to maintain 
soil fertility and that good soil means a good 
micro-biological system in the soil it- 

self. This system has a great effect in 
reducing chemical emissions into ground 
water because some micro-biology systems 
can dissolve the chemicals and in the case, 
for example, of shallow tillage, can we have 
such a good microbiological system in the 
soil or not. This means that most means of 
conservation tillage can conserve the soil and 
reduce soil erosion at the same time. 
 
From the standpoint of how we can reduce 
the outflow of the chemical into ground 
water, in this case what is the best kind of 
soil tillage system? This means that we need 
to carry out research into the microbiological 
systems relating to this LISA programme. 

R.O. HEGG 
 
I picked up a couple of questions you 
addressed and certainly the one on the 
relationship between the tillage systems and 
the micro-biology in the soil. I think it is 
valid to point out that has certainly not been 
fully explored and many times we have 
ignored that or certainly have not dealt with 
it and it is an area that I would look at from 
an engineering standpoint, the engineers 
need to work with the soil microbiologists 
and have research systems underway. They 
are addressing some of that, but in my 
opinion, in many cases the soil system is a 
very adaptable and adjustable system. We 
have used the soils as a waste disposal site 
for years and years, hundred and hundreds 
of years. and if it is not abused, it is 
adjustable and flexible to handle that. 
Certainly there are examples today where 
we are taking various waste pro-ducts, I am 
thinking, of an example, we have some soils 
that have been contaminated from fuel 
leakage, like gasoline leakage or oil leakage 
on soils and what is one way to treat that? 
One way is to go back, we are doing some 
research right now on applying 
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those in a thin layer on regular soil and put-
ting them into standard cropping practices, 
and the microbiology, the micro-organisms in 
the soil will respond and break down and 
degrade some of those products. We are also 
monitoring the ground water to see if it is 
moving down through, and at this point it is 
not. But working with the micro-biology and 
the micro-organisms in the soil certainly I 
think a great deal can be accomplished. 
 
The first question that you brought up 
talking about environmental control and the 
fact that somebody is going to have to pay 
the cost of it, I guess that is certainly right, 
contrasting with some situations that Prof. 
Jongebreur described in the Netherlands 
where they are required to reduce chemicals 
to protect the environment, so somebody is 
paying the cost and the question that he has 
to ask or the farmers in the Netherlands have 
to ask is: are they going to be able to 
continue to be competitive with their 
agricultural products with other neighbouring 
countries? But obviously the decision in the 
Netherlands and in some cases in the United 
States, they have made a decision that the 
environment is so important and so they are 
going to establish a federal policy to protect 
the environment. At this point in time it is 
probably too early to determine in all cases 
whether all the farmers are going to benefit 
from that. But those are questions that will be 
answered as we move along in the next few 
years. 
 
B.A. SNOBAR 
 
This sustainable agriculture is a huge topic. I 
know engineers always put their fingers on 
the problem, but I think we have to invite all 
other scientists in agriculture to cooperate on 
this. Our problem all along, at least in 
developing countries, is that we work alone, 
separately, whether individuals or specialists. 
Agricultural engineers might 
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not even talk to soil scientists, or pest 
control, or plant protection specialists and so 
on. I think from what Dr. Hegg showed us 
today, that this responsibility lies with all 
agricultural disciplines and our part in it is 
probably to promote this, but we have to play 
a large part in putting scientists from all 
different disciplines of agriculture together 
and this might call for either an international 
meeting of a sort where you put all these 
people together, or we must start writing 
letters, memos, etc. to the concerned society 
of agriculture. Let's not work alone as 
engineering, or the Bologna Club or 
whatever, because it is everybody's 
responsibility and we really should stress 
this. 
 
 
R.O. HEGG 
 
Probably the idea of having this kind of 
session although we are primarily engineers 
here, is that we all learn a little bit more 
about the topic and the subject and then go 
back to our individual countries like you said 
and recognize that we need to tie in with the 
other agricultural disciplines. 
 
 
B.A. SNOBAR 
 
For example, we worked successfully in 
conservation tillage but were not able to do 
much work really as agricultural engineers. 
until we started to involve, five years ago. 
the soil scientists. We started to learn a lot 
about our work and they contributed a lot to 
our work so that we could understand how to 
measure moisture. how to monitor it and how 
to keep it in the soil, conserve it and so on. 
Before that, we were doing an operation, and 
then measuring the yield but this is not really 
the way you can judge whether this tillage 
operation differs from the other type, unless 
you really go into certain measurements that 
we don't know 



about. That has to do with the physical 
characteristics of the soil or the biological 
characteristics of the soil or the water 
movement and so on. Let's take manure, for 
example, again. Everybody liked to use 
manure because it is available, but it brings a 
lot of flies, house flies, and there so many. 
that certain areas of Jordan are becoming 
unbearable to live in. Then the pest control 
specialist comes and sprays the whole thing 
by plane or by ground sprayer and the 
results are again negative on the 
environment. So here we want to save the 
environment on the one hand while we 
destroy it on the other. 
 
 
T.P. OJHA 
 
I wonder whether low input agriculture is 
synonymous of traditional or backward 
agriculture. I say this on the grounds that 
there are certain areas in India where 
traditional agriculture is practiced which are 
not exposed to modern fertilizer and 
pesticide application. Now, we know the 
limitations of this. In two Indian states there 
is such a station where they have been 
conducting research on zero input 
agriculture and they have found that there is 
a stage where if you want a certain level of 
productivity without any additional input, 
you can obtain it. But will that really suffice 
for the needs of the additional population 
which we are getting? I think what was said 
by a previous speaker that this subject really 
needs to be treated as a multidisciplinary 
subject and we, as agricultural engineers, 
can certainly contribute to some extent. So I 
feel that the new varieties which have been 
developed demand high energy input, high 
pesticide input and so on. 
 
I feel that if we wish to go back to not 
traditional agriculture, but traditional 
varieties, cultivations which have great 
resistance to disease, then improvements 
must be made. I think plant scientists have to 
play a 

very important role, as do agricultural 
engineers. There was the traditional way of 
collecting waste to use as manure, but l 
think the system is slowly disappearing 
because the younger generation doesn't 
want to handle it. Compost spreading is a 
tough job in the field but the options would 
be better if simple devices were developed. 
 
 
R.O. HEGG 
 
Referring to you comment when you 
mentioned whether LISA is the same as 
traditional or backward agriculture, 
another term we could say is probably 
appropriate agricultural practice. 
 
 
O.MARCHENKO 
 
I want to point out that low input 
sustainable agriculture is very necessary 
but maybe there is another way to achieve 
the same goals. For example, we should 
protect the environment, we should reduce 
the use of chemicals, we should increase 
the application of manure, and we should 
introduce rotation of crops. In my country 
we have big farms and we want a chance to 
manage a little, to create a balanced 
agriculture. For example, we can reduce 
arable land significantly. We have two 
hundred and twenty million hectares of 
arable land and sometimes we only get 
from them one or two tons of meat from it, 
that's very low; but we have many 
pastures which are more profitable. 
 
If we balance agriculture, reduce arable 
land, reduce application of chemicals and, 
maybe, also to increase heads of cattle. 
Then we can produce many animal 
products and a lot of manure, in order to 
intro-duce a lot of new farming. This is 
not an artificial way, it is very suitable for 
protecting the food environment. I gave 
some proposals to our scientists and many 
of 
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them decided that it is suitable. In this case it 
is necessary to use rotating system. We can 
have nine or ten crop rotation systems. In the 
world there are many farms which have only 
one or two crop rotations, maybe three, no 
more. So it seems to me that the one 
alternative way, is to balance agriculture, but 
only for some countries, not for small farms. 
It is impossible to force people to do what 
they don't want to do. 
 
 
G. PELLIZZI 
 
I think that there is a little bit of confusion 
because we need to discuss how to improve 
research and equipment in order to reduce 
the use of input. Which kind of input? 
Mainly direct energy and indirect energy. I 
mean the energy incorporated into fertilizer, 
pesticides, machines and so on. So, we cannot 
discuss the different types of agriculture, but 
we need to have a view in this direction, with 
an economic angle and if we can reduce this 
input, then we will also reduce the 
environmental problem. I don't understand 
why it is necessary for someone to pay 
something for the protection of the 
environment because all of us are interested 
in protecting the environment. Certainly I 
think there will be different steps Prof. 
Jongebreur explained it very clearly, we have 
a first step for 1995 and a second one for 
2000. So the problem is: what can we do now 
in the first step, we can reduce pesticides by 
30%, we can use different systems instead of 
pesticides thermal energy or magnetism or 
some other mechanical systems. We can 
reduce the depth of ploughing and so on; 
there is a lot in what Dr. Snobar told us 
about the problem of water conservation. 
This is a very important aspect, certainly, but 
what are the technical means, this is the 
problem which we have to discuss. 
 
What we should do and underline for the 
people outside our Club, in order to explain 
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to manufactures that they have to make such 
and such a type of machine and to farmers 
that they have to use a certain kind of 
machine to reduce costs and energy 
expenses, and to protect the environment ,  
without having any reduction in output. I 
hope that the statement made by Dr. Singh 
before was a joke, when he told us that 
developing countries need higher input, 
because the problem is how to rationalize, 
optimize the use of input. Prof. Jongebreuer 
explained it very clearly: it is possible to 
reduce the use of chemicals by 50% without 
any problems for the crops. This is the 
problem. 
 
G. SINGH 
 
When I made the comment that the 
developing countries and I meant those that 
are still just self-sufficient or slightly food 
deficient. Dr. Ojha presented the case of 
India, where fertilizer input was about 48 
kilograms per hectare, compared to 200 or 
300 kilograms of input which is very 
common in developed countries, so that is 
where I meant that we are still in the process 
of increasing certain kinds of input. 
Irrigation input has to increase because in 
most areas we do not have sufficient 
rainfall, or even if there is a rainfall it is not 
distributed according to the growing 
season's needs, so that is where the 
irrigation comes in, you have to collect the 
water, you have to conserve it and you have 
to use it when you need it. I will explain how 
sustainable agriculture has been sustained 
and I will take the example of my own 
father. We grow at least three crops in every 
field every year, thanks to Nature, because 
the climate is such, because we don't have 
snow and temperatures don't go over 45° 
Celsius, so we range from 4° Celsius in 
winter to 45° Celsius in summer. In that type 
of temperature range if you have little 
modifications to the growing environment 
you can sustain the development. We are 
able to grow three 



crops very easily. On average, a farmer in 
my village grows ten different crops, not two 
or three. They are six or seven crops of 
cereals alone. Even within the same winter 
season, there is not just wheat here could be 
barley or chick peas and other cereals. 
 
In the rainy season when we have maize, rice, 
millet and sorghum; every farmer is growing 
all these different crops so he has a 
tremendous number of rotations. I have not 
seen a single gram of pesticide come into my 
village so fat. We don't have a chemical 
problem, at least in that environment because 
of rotation, inter-cropping and cropping and 
because the animal waste is properly utilized 
to organically fertilize these crops. So the use 
of fertilizers is still low; we use only two and 
a half tons because reliability on chemical 
fertilizer is not very high. Maize yield is very 
low, only two tons, rice yield is also low 
about two or three tons. So all the crops are 
running with two to three tons per hectare 
but when you get three of them in a year, you 
have six or seven tons per hectare, which is 
not had, because you try to get six or seven 
tons in one crop in one year, we get three 
times as much. It is extremely low input but 
very labour intensive. Timeliness is extremely 
crucial because before one crop is out, the 
next is almost ready to go in. Before wheat is 
harvested in dry summer, in April, with the 
temperature running high in the 30's and 
humidity extremely low, the farmer irrigates 
the field when he is ready to harvest. Thus 
two days before harvesting he has the ideal 
conditions for harvesting: the soil is slightly 
soft, which makes walking a little easier and 
within two days of field tillage he puts in a 
new crop, mung beans, which is a legume. 
After an exhausting crop of wheat, he puts in 
a legume which fixes the fertilizer. This king 
of rotation is always there, exhausting crop 
followed by a legume. 
 
Now I want to make a comment on energy. 
One thing I can conclude from the little  

research I did, is that if we can agree here, 
we can save tremendous amount of money. 
If you can keep the tractor size to 50 Hp on 
a wheel type, you will reduce the 
compaction to the tolerable limits and you 
will not have to worry about how to get rid 
of compaction and you will not have to use 
bigger and bigger machinery to get rid of the 
compaction. Can we do that? The 
compaction problem is only serious when 
you go over 50 Hp on wheel tractors. You 
can go up to 60 or 70 or even 80 Hp on track 
type to get the same compaction, but once 
you go over the 50 Hp tractor, compaction 
starts to become a serious problem. I would 
suggest to my friends from the developing 
countries if you can keep the size of the 
tractor to this you will avoid the serious 
problem of compaction and you will reduce 
the energy input. 
 
 
K.Th. RENIUS 
 
Addressing the problem of soil compaction, 
I think primarily it is not a problem of the 
power of the tractor, but rather the problem 
of the weight, of course, and the relation to 
the tyres you use. We should reduce the 
weight, even further increase the tyre 
dimensions further reduce inflation pressure 
and introduce pressure control. Perhaps in 
this EIMA exhibition you can see control 
devices for the pressure of the tyres so it is 
no primarily the power. 

G. SINGH 
 
I have studied all the parameters you 
mention and I could mention others but I 
wanted to make a very simple statement if 
horse power is related to weight, because 
when you design the size of a machine you 
have to give it the structure to support its 
size. I used a rough number which is 
understood by everyone. 
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Mr. Lothar FISCHER  
John Deere - USA 
 
As a tractor manufacturer, I see two trends 
really, as we discussed yesterday evening. 
There is definitely a trend towards higher 
horse power tractors, but in my opinion there 
is also a trend staying or going downwards at 
the lower end, from the 60 or 70 Hp down to 
maybe 50 or 40 Hp tractors. The crux is the 
weight problem, on the one hand and what 
the farmers want to do with the tractor. It is 
not just a matter of green land, but if you 
really want to plough then you have to get the 
power to the ground, so you have to have 
weight, and the cost also plays a big role so 
this is a problem and we have not been able 
to solve it yet. But the trend is definitely 
there. 
 
 
B A .  SNOBAR 
 
Well, twenty years ago we were talking about 
of optimization, (I think everybody 
remembers, especially as I am the youngest of 
you all I was studying for my PhD at that 
time) and how to get maximum output. Now 
we have gotten to the point where we are 
getting maximum yield with what input 
we've got, i.e. optimum input. Now, people 
in developing countries always tend to 
increase the dose, even when the doctor gives 
a patient medicine, instead of a spoon, he 
takes a spoon and a half because he wants to 
make sure that he takes it all, and that 
nothing went wasted. In Jordan in the 
irrigated areas, and in the open field, we 
went from 20 tons per hectare of tomatoes to 
160 tons per hectare, this is, of course, with 
the increase of input. I can assure you that 
we can maintain the 160 tons per hectare. 
 
B.J. LEGG 
 
I recently saw an analysis of the best, the 
middle and the poorer farmers in East Anglia 
 
 
162 

in the United Kingdom which is the main 
arable and cereal producing area and the 
ones judged best, just in terms of the profit 
they were making, I might say, but the ones 
who were making most profits were putting 
very high inputs in and getting extremely 
high yields out, that was the top 25% at the 
moment. The middle people were using lower 
inputs but were getting much lower yields. 
They were just about all right. The bottom 
25% were using high inputs and getting poor 
outputs, and that was obviously poor 
management, or perhaps in some cases poorer 
soils and poorer resources. It was interesting 
that the top 25% were very high input farms. 
 
 
R.O. HEGG 
 
I think we will conclude this session here 
and I would like to ask you if you put some 
things on the sheet that was passed out, if 
you would pass them back so that I can 
collect those. I was reading recently here. 
and this was not an agricultural engineer but 
an agriculturalist talking about some of the 
strides that have been taken in this century in 
agriculture and listing, of course. 
mechanisation, or the incorporation of 
mechanisation, as a big step forward. Then 
another one which we have talked about here 
is chemical inputs, fertilizers and pesticides, 
and what has happened with that is that the 
first one, mechanisation, has been partly 
replaced by chemicals. We have been able to 
reduce some mechanisation practices with 
chemicals and this person was describing, as 
the next stage we are going to be talking 
about, (and we don't even know what these 
effects will be) bio-technology and the role 
that biotechnology will play in the next major 
stage in agricultural production and so it 
might be well to keep those in mind as we 
look forward to what has taken place and 
what will be taking place in the future. One 
burning issue that is coming across the room. 



Y. KISHIDA 
 
In the case of developing countries, some 
have problems of getting good soil condi-
tions because animal waste is used as fuel. 
Yesterday I think Dr. Singh mentioned about 
the combination of animal husbandry and 
crop rotations but in many countries, for 
example Pakistan or India, many farmers use 
animal wastes as fuel. That means no 
completely organic material goes back to the 
soil, which also means that we have to 
promote more research into alternative ways 
to solve the energy problem. Otherwise we 
cannot realize sustainable agriculture. 

R.O. HEGG 
 
I appreciate all the good comments and questions 
that have come up. I had some reservations, to 
be honest with you, in fact, in coming forward 
with this topic of how well it applied to 
developing countries, but I have come away 
with this today saying that I have learned a lot 
from the responses that have come today and 
hopefully from both developed and developing 
countries, there has been a lot to learn about 
trying to maximize agricultural production but 
in an environmentally sound manner and hope-
fully we have all gained from the discussion 
today. 
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SESSION 3 

Principles of Total Quality Applied to 
Agriculture Machinery (Round Table) 



Mr.  Yves LE BARS - 
Session Chairman 
 
You asked a director of a research 
organization to chair this session on total 
quality in farm machinery. I thank you for 
that, in spite of the fact that it is difficult 
for me to chair in English, but I have my 
dictionary. We have to reach a common 
under-standing on what total quality means 
in farm machinery and to recommend what 
should be done, very precisely and as 
practically as possible. 
 
I am sure that all of us, including research 
organizations, can help total quality. So, as 
is written in our programme, I am pleased to 
give the floor to the first speaker, Mr. 
Santandrea from Renault France. I would 
ask you to speak for maybe ten minutes. The 
four speakers will speak one after the other 
so that each of them will have time to 
answer in a second round table. After that 
everybody will be allowed to join in and ask 
questions and give their contribution. 
 
 
Mr. Jean L. SANTANDREA 
Renault Agriculture - France 
 
 
 
PRINCIPLES OF TOTAL QUALITY 
APPLIED TO AGRICULTURAL 
MACHINERY:  
THE CASE OF RENAULT 
 
 
It is not always easy to start in such a 
discussion on Total Quality because I am 
pretty sure everybody has collected and 
learned a lot of information about that, from 
our Japanese colleagues mainly. What I 
prepared to do was rather than repeat 
information probably unknown to a lot of 
us, was to emphasize several aspects which 
were taken by our company on such 
development. 

We have used a lot of approaches to quality 
control, but for the first time, Total Quality 
embraces, the total dedication of the 
company to fulfill a customer's 
requirement. I think this is a big change and 
we have to be sure that there is a whole will 
and we will all agree that the customer is 
not a user. A customer is a person who will 
take a pan of your job and he will process it 
on the basis of his own value. 
 
For us Total Quality means that everybody 
in the organization has to perform a quality 
job. Then we decided that on the ideal 
customer and supplier relation the 
organization has to be properly involved: 
that means that all the departments, all the 
functions and all the means in the 
corporation have to be involved on such a 
new approach. We have to change our 
management system and establish a new 
relation-ship with suppliers on every level 
and change the relationship between the 
technical and commercial side of the 
company. We have to adopt a brand-new 
approach to our relations. If I can move on 
to the principle of methodology, one of the 
big lessons we learned from the system was 
that rather than have a successive step of 
improvement, we were going to have 
permanent progress. Permanent progress 
can be achieved in several ways, one is to be 
more efficient and to be economic and 
through that, on the technical side, we have 
to work on quality costs ,  value analysis 
and value engineering. We need to improve 
on process and to do that we have to 
manage the process inside a company 
differently. We have to have permanent 
progress on the management of people. We 
have to build human motivation because 
later on I will tell you how the wealth of a 
company is the people working for that 
company. The most important way as I 
have already told you. is to build a new 
relationship between the customer and the 
supplier. Practically we are used to saying 
that the customer is a 
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"king". Any person or company has to be 
fully dedicated to the respect of the customer. 
 
If we try to understand where the problems 
lay in the past, we had the problems of 
efficiency or economy because the process of 
product development and manufacturing was 
not ideal. We had an inadequate process and 
so we have to set a new series of standards to 
improve the process. We failed in human 
relations inside the company, and then, once 
again, we have to build a new human 
relationship and have an up and down 
information on the subject. We have to 
understand why a customer might be unhappy 
and then we also have to build standards to 
define and understand why a customer might 
be satisfied with a product. Once again, where 
Total Quality is forcing people to change their 
current approach is on the quality of support 
and service and, if I may say, the quality of 
the cost. 
 
How can we be more reactive to innovation 
on the product and deliver a correct product 
as soon as possible? To do that obviously we 
have to improve the quality, and I repeat, not 
only the quality of the product, but the quality 
of the service too. If a customer is satisfied he 
will be more inclined to come back to you 
than in the past. 
 
Moreover, to satisfy a customer you have to 
offer him a package for a more attractive cost 
and you have to give him the answer he wants 
more quickly than in the past. We have to 
look at the misfunctions, be more responsible 
and have more responsiveness. I will not give 
you too long a lecture but all of us, I am 
absolutely sure, follow the same rule with 
regard to improving the process and in order 
to solve the problem we have to identify and 
select the problem, we have to build 
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up information, we have to survey the 
problem, we have to research for reasons. We 
have to rank the reasons, we have to search 
ideas, we have to select ideas, we have to 
apply action, we have to measure the results, 
we have to correct again, we have to realize 
and we have to build up expertise. This is the 
approach our company has been taking for a 
few years now. Then we have to measure and 
we first of all have to build a reference point 
and we are probably all using the same system 
to check the cost of quality. It is a number of 
control you build throughout the processing of 
the product. We at Renault, in the past three 
years, have increased the number of controls 
along the process of the product three fold. 
We have cut the number of defects on each of 
our products by three but to do that we 
obviously had to have the full involvement of 
our people. 
 
I am just repeating for the second time that 
we consider in our company that wealth is 
people, they are creative, they are clever, they 
have built a lot of knowledge and we have to 
use this expertise to the advantage of the end 
customer. Once again, in Renault, on the 
research and development, we have put more 
emphasis on quality insurance; on the 
management side we have put new principles 
on standards; we have developed a culture 
within the company of better communication 
a more training. We have trained our people 
on quality, on the Total Quality spirit, and we 
have given them total quality tours. We have 
emphasized employee professionality and we 
have established management spirit. On 
communication, we have built up a 
corporation communication system and we 
have changed and improved a little the culture 
by processing the leadership, the 
sensitiveness, the multi function approach of 
the various jobs and the value of each item. 



 



 



 



 



 



 



 



Y. LE BARS 
 
Thank you very much for that presentation 
Mr. Santandrea. I would like to ask Mr. 
Fischer from John Deere to give his 
reflections and to explain the experience of 
his company. 
 
 
Mr. Lothar F I S C H E R   
John Deere - USA 
 
 
 
PRINCIPLES OF TOTAL QUALITY 
APPLIED TO AGRICULTURAL 
MACHINERY: THE CASE OF 
JOHN DEERE 
 
 
Deere is an American company operating on 
a worldwide basis in: Agricultural machine 
manufacturing (lawn and grounds care and 
outdoor power equipment included in this 
figure): 69%: Construction Equipment: 17%; 
Insurance, Financial Services, Health Care: 
14%. Total sales for the 1990 fiscal year 
amounted to 7,881 billion dollars. The 
company employs a total of 38,500 people 
worldwide. Deere's European operations are 
responsible for both manufacturing and 
marketing in Region II, which includes 
Europe, Africa and the Middle East. The 
company is represented in Europe by 6 
factories and 7 sales branches. In Region II 
slightly over 9,300 people are employed and 
assets of 838 million dollars are managed. 
Over 60% of these employees and assets are 
located in Germany. In the 1990 fiscal year 
Region II sales totaled roughly 1,671 billion 
dollars of which 66% was in Western 
Europe, 23% in North America and 11 % in 
the rest of the world. 
 
At the John Deere factory in Mannheim, we 
manufacture tractors form 40.144 Hp and at 
the Bruchsal factory cabs. The manufacturing 
schedule for 1990 amounted to 34,000 
tractors 
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and  6,000 components. These  tractors, are  
shipped to more than 100 different countries all 
over the world. At present we employ a total of 
4,450 salaried and hourly workers the Mannheim 
and Bruchsal factories. 

In my following remarks on a "Quality 
Chain" I will be concentrating on the 
situation at the John Deere Factories  in 
Mannheim and Bruchsal. Deere's 
fundamental philosophy is based worldwide 
on the same or similar methods. The 
decentralized organization makes it possible 
to se: different priorities, providing the 
company's total goals are respected. 
 
 
Quality Chain - History 
 
In the past the term "Quality" was brought 
into close relationship with the product and 
the direct costs connected with it. It was 
regarded as perfectly normal to use 2-3% of 
the turnover as expenditure for quality 
control, waste, rework, guarantee costs and 
other repair programmes. Customer 
satisfaction was weighed up against the 
number of claims reported, in relation to 
certain basic figures such as the number of 
pro-ducts built, number of controls carried 
out or, if an attractive scientific setup was 
desired, it was expressed in Meantime 
Between Failures (MTBF), Weibull 
Analysis, etc. These investigations and 
records gave us an understanding about the 
quality trends of a product. Whether they 
met the customers' expectations is another 
question. I would not say that our quality 
reports were unnecessary in the past, but 
they only showed a part of the measures 
needed. In order to build up and maintain a 
modern Quality Chain, a number of basic 
changes had to be make. The most essential 
change must and will take place in our 
employees' attitude towards their work. We 
can only communicate with the customer if 
we can, to a certain extent, harmonize his 
expectations with our own as manufacturer. 



Description of a modem Quality Chain 
 
In a modern Quality Chain we have to take 
into consideration: 
 
- marketing analysis; 
- setting of goals for quality, costs and  
  deadlines; 
- development and testing of the product; 
- logistics, training, comparisons: 
- introduction and changes. 
 
Marketing analyses on present and future 
products give us knowledge about their 
acceptance and possible further development. 
When talking about tractors, it is difficult to 
predict long-term trends. So many factors 
such as the weather and political situations, 
all make a prognosis of the future market 
difficult. Investigations carried out together 
with universities, technical federations, 
specialists and customers, can only help us to 
a limited extent to arrive at the right decision 
for developing a product with a cyclic life-
time of 15 years. The problems connected 
with a reliable marketing analysis, 
automatically lead to problems with the 
targets set for controlling costs, quality and 
introduction dates. Therefore, it is absolutely 
imperative to be flexible to cope with the 
changing situation. 
 
When relating this to the level of quality 
which we ourselves expect from a product, 
the customers' demands during the 
development phase are constantly being taken 
into account. Product Engineering, Marketing, 
Marketing Services and Purchasing are 
constantly in touch with potential customers 
during the development phase, which helps us 
to recognize possible changes in market 
requirements in time and gives confirmation 
on the present state of product development. 
Technical improvements in the field of 
electronics, hydraulics and the specifications 
of material are also incorporated. Customer 
demands and competitor behavior require an 
acceleration in testing times. 

The use of computerized calculat ion 
methods, i.e. finite elements analysis, 
computer simulations, standard calculations 
(gear/bearing life, etc.), random load fatigue 
analysis,  as well as improved testing 
methods; i.e. lab life testing, stress coat, crash 
tests, spate/VPI, result in the availability of 
quicker and more reliable knowledge when 
carried out parallel to field testing. 
 
The internal logistic covers the entire time 
needed from the designer's initial concept, 
through Production Engineering, material 
sourcing, manufacture and assembly, costs 
and system controls, up to the delivery of the 
product to the customer. Traditional forms of 
organization have hampered management in 
coming up with badly needed modern ideas. 
Simultaneous Engineering demands a matrix 
organization form. Decision processing in-line 
is replaced by a parallel decision flow of all 
the parties involved. Under the slogan of 
"Total Quality Commitment", break-through 
teams work on special projects for a short 
period of time. Traditional organization 
patterns have been dispensed with. For 
instance, the Purchasing Department has been 
integrated into the Engineering Department, 
and Reliability Planning has been switched 
over to Product Engineering. 
 
The provisions and results of the Total 
Quality Commitment principle are supported 
by: 
 
- cultivating the entrepreneur abilities of 

managers and employees; 
- hands-on-training for all employees; 
- further education carried out both internally 
   and externally - entailing a considerable 
   investment of 1.5 million DM 
   per annum;  
- inclusion of line-workers at the planning 
  stage of a project; 
- problem solving groups; 
- employee suggestion programme. 
 
The JD factories in Mannheim and Bruchsal 
have been among the leading companies in 
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the German Institute of Industrial 
Management's statistics, and were awarded the 
prize for 1990. The rate of participation in our 
company is approximately 100% (Number of 
suggestions to number of employees): 
 
—    important suppliers are brought in at 

the development stages of a product 
and their suggestions are incorporated 
in the daily manufacture and assembly; 

− traditional controls (in the past up to 
 7% of our direct labor) are being partially 
replaced by having the employee 

 himself take the responsibil i ty for 
       checking his own work; 
− bench-markings are an important control 

for us, which we use to measure our inter-
company status against that of competition 
and with "the best of the world 
manufacturer". 

 
Our ultimate goal is of course to obtain the 
ISO 9000 certification. Together with quality 
improvements on the product, these changes 
also mean a better cost control. Before the 
introduction of a new product, secrecy naturally 
plays a vital role. The examination of a product 
by competent and trust-worthy customers often 
raises the blood pressure of the designers and 
salesmen. The interpretation of signals from the 
market is absolutely vital if the right product is 
to be introduced at the right time, in order to 
meet the customers' demands. 
 
As manufacturers of a series product with a 
worldwide distribution network, it is difficult 
for us to satisfy all of these demands one-
hundred per cent. Our Marketing Services give 
the John Deere sales branches the necessary 
technical support. Service engineers make 
regular visits to dealers and customers all over 
the world to ensure prompt reaction to all 
product problems and demands: 
 
— product Information Manuals are available 

in 6 languages. 
— the factory is responsible for prompt 

reaction to the "Customer Satisfaction 
Reports" and for obtaining solutions. 
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We believe that the term "Quality" not only 
concerns the product. Through our engagement 
in Total Quality Commitment, we are searching 
for solutions to all quality problems, not only 
those of the product, but also of the employee. 
If we measure customer satisfaction on his 
willingness to buy our products again, then we 
know that we are on the right path. To put 
things in a nutshell, our motto is: "Highest 
quality is reached when the customer comes 
back to us again and not the product!". 
 
 
Y. LE BARS 
 
Thank you very much. May I now ask Eng. 
Duosi to take the floor and explain his 
experience and the main features of what has 
happened in his company. 

Eng. Gian Galeazzo DUOSI 
FIATGEOTECH - Italy 
 
 
 
PRINCIPLES OF TOTAL 
QUALITY APPLIED TO 
AGRICULTURAL MACHINERY:  
THE CASE OF FIAT 
 
 
The main items of my contribution to the 
Round Table include the more recent strategies 
in Quality Assurance applied by Fiatgeotech 
and a survey of a remarkable publication 
issued by the same Fiatgeotech and 
UNACOMA with the collaboration of the 
Institute for Agricultural Engineering of Milan, 
General Agronomics of Piacenza: Total 
Quality System Applied to Agricultural 
Mechanisation. Some highlights of the content 
are reported in succession. 
 
Quality in culture is a concept of typically 
industrial origin. Its introduction may be 
described through four stages of development 
defined as follows: 



- product quality: implemented during the 
      actual moment of production in that it  
      implies an organization for the product  
      and processing control activities; 

  -  quality guarantee: the quality organization 
       is also prepared for prevention and  
       guarantee's sake and is extended from  
       the production process to the planning  
       and development of the product; 
 -   quality improvement: this level combines  
      quality with the importance of this  
      continuous improvement, and this aim is  
      pursued both by involving personnel (at  
      all levels) and by the introduction of new  
      and suitable methods and technologies; 

-   total quality: this is the final phase in  
    which the quality concept does not just  
    refer to the product but is extended to all  
   farm activities both in terms of the quality  
   of the work of the individual people and in  
   terms of the efficiency of material supply  
   systems and of distribution, marketing and  
   service relating to these products. 
 

 
These targets becomes a real "cultural fact", 
because they involve: quality in farm 
performances (quality of produce, 
productivity, service); quality in the work of 
the individual people involved (connected 
with the processing quality); quality of 
organization (measured by its output); quality 
in personal relations (farm environment and 
type of working relations). To conclude, all 
this will come into being when the customer 
attains the highest degree of satisfaction, and 
this by means of a proper under-standing of 
his problems and requirements. 
 
 
Whenever the interlocutor of the industrial 
firm becomes a farm enterprise, the 
accomplishment of the quality culture will be 
notably complicated by the complex dynamics 
characterizing all agricultural processes. In 
this case, the main target becomes the 
acquisition of the farmer's requirements: all 
this with the aim of extending 

the quality culture to his farm too. All the 
above concepts, such as control culture, 
prevention culture, improvement culture and 
total quality culture, must be exported to the 
inside of a production world-agriculture - 
which has very little in common with the 
features characteristic of the secondary and 
tertiary sectors. 
 
For industry, the concept of total quality can 
be univocal since the target is only one and is 
represented by the perfect functioning of the 
firm in the perspective of a maximizing of 
company income. For agriculture, based on 
biological systems, instead the 
compatibilities to be observed and the targets 
to be reached can be multiple, and the 
problem must necessarily be seen from 
various points of view. Quality culture in 
agriculture therefore has to proceed through a 
further degree of development to be added to 
the one above without contradicting or 
integrating it in a "comprehensive" 
perspective. 
 
The most pressing stimulus towards the 
improvement of quality in the phase of the 
development of a new product has definitely 
come from the observation of the behavior of 
the leading Japanese companies, whose 
competitiveness and capacity to respond to 
market stimuli have reached levels 
unthinkable in the West. The analysis starts 
from the fact that Japanese companies manage 
to concentrate most of their design 
modifications in the initial development or 
pre-discussion phases, meaning that changes 
made in the later stages generally have no 
effect on the product's structure, or in any 
case do not involve the company functions in 
long, costly reviews of decisions adopted 
previously. Following the logic of "get it 
right the first time", the Japanese have 
managed to reduce the costs of the 
development and industrialization of new 
products considerably, cutting down both the 
costs of the conception and design phases 
and above all, the weight of the 
experimentation, pre-testing and engineering 
 
 

179 



processes, which are thus simplified, 
rationalized and shortened in terms of time. 
 
The importance of this strategy is clear when 
we consider the double set of advantages 
which can be obtained in this way; the 
growing cost-effectiveness on one hand, 
and the increased rapidity and reliability of 
the response to the market on the other. The 
philosophy of Total Manufacturing 
Management (TMM) allows most of the 
discussion and changes to be concentrated in 
the phases in which the costs of reworking 
the design are minimal, eliminating the 
frequent use of improvised solutions which 
would often be unavoidable if work were 
taking place within preset time-scales and a 
preset project structure. It is thus clear that 
the search for quality will be implemented 
mainly during the phase of the design of the 
product and the relative engineering, 
inevitably reducing the contributions of both 
process control and above all final testing. 
 
 
Within the cycle by which quality is 
developed within the company, the design 
phase must already assimilate and re-discuss 
the results of analyses of the customer's 
implicit and explicit needs: the parameters 
intended to satisfy the customer's 
requirements, which were previously 
extrinsicated only in a qualitative form, 
must already be included in some way in 
the project in a quantitative form. In the 
same way, the design must necessarily 
envisage considerable attention to 
productibility features, which will 
simplify the development of the relative 
processes. To achieve this, the approach by 
which the development of a new product is 
normally undertaken must be completely 
modified, replacing traditional sequential 
processes, in which each company function 
works exclusively on its own account, with an 
integrated process, in which the various areas 
involved cooperate constantly, albeit with 
different contribution levels. Company 
activity is gradually being transformed into     
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activity aimed at acquiring and retaining a 
clientele through the management of the 
entire company organization,  naturally 
without denying the value of the outlook 
which concentrates on obtaining a profit. 
which however is no longer considered the 
primary purpose of entrepreneurial activity. 
 
This new way of facing the market has 
forced companies to define what people, as 
customers, want from their products, with the 
resulting implementation of systems to 
satisfy these needs. In a context of Total 
Quality, the word Control comes to mean 
System or rather "combination of activities 
through which it is possible to guarantee the 
customer that the product or service is 
suitable for the application". The activities 
involved are all those in which the company 
engages, including management functions (in 
fact, focusing on these above all): this is 
where the word "total" comes from. In 
reality, those in charge of the various 
company functions must intervene directly in 
the process of implementing total quality. 
Ensuring that managers at all levels adopt the 
right attitude with regard to quality is 
fundamental, since it is part of a process of 
motivating and persuading staff at all levels 
in the company. 
 
We can therefore state that principles applied 
in quality control become the property of all 
the company functions which apply them in 
their activities, in the spirit of customer 
service (who is not only the end user in this 
case) and within a logic of constant 
improvement. To obtain real, effective 
quality, control must start with planning and 
design of the product, and must only finish 
when the customer has been delivered a 
product with whose operation the customer is 
satisfied. Each shop may therefore be 
considered as the "client" of whoever 
precedes it. According to a definition by a 
Japanese author, "the client (meaning the 
person for whom the suitability of the item 
supplied is intended) is the 



person downstream of our activity, whoever 
he may be". We can consider two different 
types of "clientele". The internal customer 
(in the sense explained above) and the 
external customer (or end user): they have in 
common the necessity that the production 
process should be carried out with the aim of 
satisfying them as far as possible. In other 
words, everything must tend to improve the 
operation of the "company system". 
 
The cornerstone of the new company 
philosophy of total quality is "customer 
orientation", whether the customer is internal 
or external. This new company "creed" has 
led to the attempt to improve processes, 
above all, in order to achieve a quality closer 
and closer to the market's requirements. 
Obviously, the actuation of this new central 
position for the customer within the company 
policies is not always easy to implement. The 
implementation of an objective of this type, 
implies: 
 
– the identification of quality and service 

quality objectives in order to maximize 
the value of the package offered by the 
company in the customer's eyes; 

− the organization of a system for the sup-
ply of suitable, practical services capable 
of satisfying the needs and expectations 
of the selected customer target and give 
adequate control of the company process 
flows involved in production and the 
supply of the service; 

− work throughout the organization to 
favour the spread of "customer-
orientated" behavior and attitudes. 

 
 
But the customer must not actually be the 
only starting point. Constant reference must 
be made to the customer, in order to permit 
those responsible within the company to 
identify the process which will enable an 
improvement of the overall system to be 
achieved. The identification of the series of 
factors capable of acting as  numerical  
indicators 

as such, both of the expectations of the 
market concerned and of the degree of 
satisfaction which a given product/service is 
able to generate, is therefore fundamental. 
The company system must therefore be 
equipped with adequate methods and tools 
for the definition, measurement and time 
monitoring of the quality of the product and 
service which our company supplies, as it is 
perceived by the customer. 
 
 
Y. LE BARS 
 
Thank you very much Mr. Duosi. Now may 
I give the floor to Mr. Harada and Mr. 
Itatani from the Kubota Co. 
 
 
Mr. Masami HARADA, Mr. Hiroshi 
ITATANI 
Kubota Corporation - Japan 
 
 
PRINCIPLES OF TOTAL 
QUALITY APPLIED TO 
AGRICULTURAL MACHINERY: 
THE CASE OF KUBOTA 
 
1. Background of Adoption of TQC 
 
The mechanisation of Japanese agriculture 
(cultivation of rice) suddenly started to 
develop in the latter half of 1950s and by 
1973, power tillers, tilling fields for planting 
rice plants, rice planters, harvesters, 
threshers, etc., were all included in the 
completely mechanized system. At this 
point, Kubota judged that as a manufacturer 
of agricultural machinery it should consider 
and decide what it should do as a farm 
machinery maker. Also, as a means to cope 
with the change in economical conditions 
due to the turning point in the oil crisis and 
to cope with internationalism, Kubota 
decided to adopt TQC in February 1974 as a 
system to establish a comprehensive quality 
assurance system from product planning to 
servicing. 
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2. Quality Assurance Organization and 
Deployment of Quality Function 

 
The basic views on quality assurance of the 
division have as their target, the maintenance 
of usefulness, harmlessness and economics 
of the product, completeness in the quality 
assurance system from product planning to 
service and quality inspection. And by proper 
operation, we will be able to supply products 
with the quality which would satisfy the 
users and the persons concerned in the 
market. To realize this, after the adoption of 
TQC, the division which had operated and 
maintained the QA organization by the 
respective conventional departments was 
intensively re-arranged singly as a single 
division. And according to this, the various 
QA duties of the division and the respective 
departments and their responsibilities were 
set out in: 
 
- "QA Activity Table" (Table 1). 

Together with this: 

 
- "Quality Assurance Organization"  
    (Figure 1) 
 
was established. Furthermore, to prevent the 
occurrence of problems of quality due to 
activities between the various steps, together 
with the promotion of quality evaluation we 
established "Quality evaluation and 
Inspection organization". At the same time, 
the persons responsible for and connected to 
the respective responsible departments for 
the respective steps were put into order in 
the "Quality evaluation and Chart of persons 
responsible for inspection". The above QA 
organization is incorporated in the unique 
originality of the company. The importance 
is to understand or predict what the customer 
request is, and in order to do this we need to 
plan deployment so as to systemize and 
maintain a consistent product quality by 
quality maintenance activities in the R&D 
department, 
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the manufacturing department, the sales 
department and the service department. Even 
at the present time, the basis of the 
operations of the division have not changed. 
 
 
3. Outline of QA activities 
 
The outline of the QA activities from the 
development of the product to production is 
as follows. That is, the system is such that 
the quality requested on the market would 
be correctly deployed, and further-more, the 
system is such that the activities of the 
respective steps are categorized into detailed 
items so that the target quality originally set 
at the time of product development can be 
accurately transmitted to the people who are 
manufacturing. That is, at the stage of 
product development, in order to achieve the 
quality required at the time of development, 
a systematic product quality chart is drawn 
up reflecting in detail the design product 
quality and component parts of the product 
development stage. 
 
Next, in order to achieve the production of 
the quality at the respective product level 
which is indicated in the quality chart, the 
necessary level of quality, information, etc. 
is communicated to the manufacturing 
department through the QA chart. In the 
manufacturing department, the control items 
made clear in the QA chart and the required 
level must be achieved. For this purpose, a 
"Master Table for Production Process Plan" 
is established to realize the control item and 
the required level of the product set out in 
the QA chart in the product itself. In the 
production stage, a "Production Process 
chart for Quality Control" is drawn up using 
the "Master Table for Production Process 
Plan". And this is further extended to the 
"Manufacturing instructions" so as to 
achieve the required quality. Besides the 
above are "Simultaneous multi-factorial 
design methods" etc., which are methods to 
crop with multi-variety small volume 
production, 



duction, etc. Furthermore "QC Circles" are defined 
as "small groups which voluntarily conduct QA 
activities within the same job site". The 
improvement activities have contributed 
considerably to QA organization. 
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Y. LE BARS 
 
Thank you very much everybody for your 
interesting presentations. Now we can open 
the discussion on this subject. Any questions 
or comments? 
 
 
G. PELLIZZI 
 
I have a question for all of the speakers. Of 
course I fully agree on the fact that Total 
Quality is a requirement for all production 
but I get the impression that for agricultural 
machines and tractors something else has to 
be considered. I mean knowledge of the real 
needs of agriculture, i.e. soil conditions, 
timeliness, the crops, and economic and 
social conditions. Let me give you an 
example. Can we speak of Total Quality 
designing and providing a tractor with sixty-
four speeds, for example, are we sure that 
farmers need sixty-four speeds, or is this 
only due to reasons of competitiveness 
between the different companies and which 
the farmers pay for? I think that, in 
evaluating quality, we need to start from the 
point of view of the farmers: how can I 
harvest a certain type of crop, how can I 
work a certain type of soil, in what 
conditions, with what degree of humidity and 
so on. Moreover, I am convinced that the 
mechanisation becomes more and more a 
factor of stability of agriculture, or lack of 
elasticity. If the machines are very expensive 
it is more difficult for the farmer to change 
the crop pattern. If I have just purchased a 
combine harvester I will have some 
difficulties changing from cereals to potatoes 
for in-stance. So, we have to take into 
consideration the fact that we need to have 
low cost, not simple, but sophisticated low 
cost and low life machines, for instance, in 
order to give the farmer the possibility to 
change his machines more frequently, instead 
of having a tractor which has a real life of 
fifteen or twenty years. I should like to know 
the opinion of the four speakers. 

Let me add that twenty years ago I tried to 
demonstrate that farmers needed tractors 
with no more than four speeds. All the 
Italian manufacturers laughed a lot at this, 
but I am convinced that the present situation 
is not so different, that 32 or 64 speeds are 
not necessary, generally speaking. 
 
 
Y. LE BARS 
 
That's quite provocative, thank you, and as 
we talked this morning on low input 
sustainable agriculture, we said that this 
agriculture must deal with local conditions. 
 
 
G. DUOSI 
 
Probably Prof. Pellizzi already knows what I 
am going to say because this is not the first 
time that Prof. Pellizzi has asked this 
provocative but intelligent question. I will 
try to answer in this way. We are speaking 
of the market, the final customer, the far-
mers and the market; you have a political 
and social vision of the market because you 
only see what should be necessary. I would 
like to make a comparison. I suppose 
everybody has a video at home, but how 
many features of the video does he use? 
Personally. I use mine very rarely, but 
anyway there are hundreds of features on it 
that I never use, but you cannot find a video 
on the marked without all those features that 
you don't use. So, the point is that the 
market is very peculiar. 
 
Simple machines do exist in agriculture 
because there are manufacturers in the East, 
for instance, in the socialist countries, whose 
machines are much simpler than the ones 
used in the West, but as soon as they have 
the possibility to buy a machine from the 
West, they come and buy our machines. That 
is because, it is characteristic, I would say, 
of the human mind, that nobody wants to 
keep  something  which  has  not  been  
updated, 
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or which is not considered at the highest 
level of what science and technology are able 
to produce. Perhaps our colleagues will have 
different opinions but I believe that this is 
why, from the commercial point of view, it is 
practically impossible to make this 
acceptable. 
 
 
L. FISCHER 
 
If this question was provocative, even though 
I don't think it was, I will give a provocative 
answer. If we believe that we can train or 
change a farmer's attitude we will fail. We 
have to build what the farmer wants, he pays. 
And if he is keen on 64 gears, he will buy a 
product from down-stairs and if he wants 
something cheap, with all due respect, he 
may buy a product coming from the East 
market. What we as manufacturers have to 
do, is to serve a variety of requests, a big 
variety. I told you that we are supplying 200 
different countries and they all have different 
views on what they need. It would be 
wonderful if we could standardize the 
products in a way that we could suit 
everybody. I can tell you that even if we have 
certain standards in our price lists, they are 
not used. They are willing to pay more for 
something they probably don't need. I am 
aware, with all the electronics and all the 
gimmicks, that some of them really need 
these machines, but most of them don't know 
that they are spending money and not saving 
money. It is very difficult to measure the 
electronic hitch results. 
 
It's worthless having an electronic hitch 
control if you only keep it in one 
configuration, but they want to buy it and if 
you don't offer it they go to the competition 
which has it. So it is not that easy for us, as 
manufacturers, to develop tractors which are 
low cost but have a certain feature. We 
manufacture what we can sell and, as I 
explained before, we are in business to make 
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money. If they want a deluxe tractor, they 
will get one. Whether they need it is 
something else. I personally have given up 
trying to train farmers, I have failed several 
times. Was that provocative enough? 
 
 
J . L .  SANTANDREA 
 
I would like to take comments from both 
sides and I will be very provocative too. In 
fact, when I read your book I was surprised 
because the first time I read it I said: it is 
not a book on total quality. You have 
written, or the group of people who have 
written this book, have done a tremendous 
survey but I think that you have taken, what 
I will call, a philosophical approach, you are 
trying to improve man. Total quality is a 
process with which to improve a service, 
how we fulfill a customer requirement. I 
think it is a similar question but we have 
two different ways of thinking. If I try to 
answer your question, you are absolutely 
right in saying that we have to pay attention 
to the social situation, to the soil and other 
things, but we have to meet customer needs 
and all manufacturers have to try to respond 
to a message. It is possible that the message 
is not very well conveyed but we must 
respond. I am being provocative with your 
four-speed tractor. I was expecting my 
colleagues to answer, but unfortunately and 
specifically for a worldwide manufacturer 
the four-speed needed in Iowa is not the 
same four-speed that is needed in Italy, and 
obviously not the same for Britain and 
France. That, in fact, is why the 
manufacturer has to make a gear box with so 
many gears. 
 
 
M. HARADA 
 
I don't speak English very well, so Mr. 
Yamoto of my staff, will present you my 
ideas about shouldering this task. 



Mr. K. YAMOTO 
Japan 
 
I would like to respond very briefly to the 
President's comment and firstly in our 
particular philosophy the main aim is to satisfy 
the customer requirements and this is integrated 
into our quality control process through the use 
of a quality control table which deeply 
examines customer requirements. This is a very 
important step in our design evaluation. 
Secondly, we have, broadly speaking two 
series of tractors, one for relatively 
sophisticated structures, which offer various 
conveniences to the operator because it is very 
important for us to offer the operator 
convenience and, on the other hand, we offer a 
so-called simple tractor at a relatively low cost 
and with relatively limited specifications. 
 
 
K.Th. RENIUS 
 
I have to add another important point regarding 
this question of speeds of transmissions. 
Perhaps some of you know that I have been 
working in this field since 1968, in the field of 
transmission research and transmission 
concepts. The important factor for this 
question from the standpoint of engineering is 
that it is very cheap to double the speeds, to 
increase the number of speeds from 32 to 64 is 
as costly as to increase the number from 4 to 5 
speeds, exactly the same cost. That's very 
cheap. so the tractor is less than 1% more 
expensive if you double the speed by 
synchronizer, not by power shift. So that is, in 
my opinion, the main reason we have so many 
speeds now and why this is not really a subject 
for discussion in companies, because it is 
relatively cheap to double the speeds. I agree, 
of course, with the other comments from the 
presentations of the companies, but I think this 
should be added. My second point is that in my 
institute, we are working on life calculation 
and life tasks and I think that in this field 
philosophy has completely changed to meet 
what          Prof.       Pellizzi         required. 

He said the cost must be reduced and the life 
of the machine must be reduced. Twenty years 
ago tests were carried out to confirm that the 
machine was all right, and if a fault was found, 
this was a disaster. Today it is a disaster if no 
failure occurs, if the durability of the machine 
is unlimited it is a bad design. So testing 
machinery has completely changed. If the cost 
has to be low, it is absolutely necessary to 
check the limits of the design, the fatigue 
limits, otherwise it is not possible to come to 
good costs. 
 
 
J. ORTIZ CAÑAVATE 
 
Continuing with this point I think we spoke 
about this subject last year saying that 
agricultural machines and tractors should last 
ten years and all the elements of these tractors 
and machines should fail in this time. So I 
think it is important to consider the object of 
the design, to have a tractor and machine that 
is not obsolete, that lasts so many years and 
fails at a specific time. This is very important. 
How can this be combined with Total Quality? 
I think that total quality should be for at least 
ten years but afterwards the tractor should not 
last any-more. I also want to know the 
philosophy of companies regarding this auto-
certification or, maybe it is better to go to a 
testing station to get such a certificate. What 
do you consider the best solution for the 
company? 
 
 
Y. LE BARS 
 
I guess that is quite a different topic and we 
can discuss that. It is also related to standards 
and certification by the company or by 
somebody else. 
 
 
L. FISCHER 
 
I would like to give a short answer to the 
question of the ten years' lifetime. It is so 
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easy to design that but the problem is if we 
design a tractor for ten years for Spain, it will 
last ten or fifteen years in Germany. It 
depends on the conditions you are working in, 
so there is no way of saying that we design a 
tractor or component which will last for ten 
years. The requirements within countries differ 
so much that our engineers are forced to 
design products which are capable in all 
countries and will last maybe ten years in all 
circumstances but that means these ten years 
are not ten years in other circumstances. 
 
 
Y. KISHIDA 
 
I have been publishing a journal for the 
developing countries and in many developing 
countries I found many good tractors break 
down without being used and, when we think 
about quality control and discuss it, the 
question is what quality means. In many cases 
we discuss the quality of products, their life, 
reliability and so on, but the original design of 
the machine needs to be good for farmers in 
many places. In my experience what is a good 
design for one farmer is not a good design for 
another. Agricultural machinery has such a 
complicated nature but anyway, when we 
think about the quality, we have to think more 
carefully about what quality is. We have to 
consider this. Especially in promoting 
mechanisation for developing countries. But 
many manufacturers say that if we make many 
kinds of designs of the machinery, it will 
increase the cost of production and of the 
product. 
 
In future, perhaps we can develop some new 
methods to reduce the design costs or the 
production costs and make many kinds of 
machinery, to suit any conditions. Now we 
have to discuss this total quality. 
 
T.P. OJHA 
 
I am talking on behalf of the developing 
countries and I can tell you for sure that 
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there are tractors in India which have been 
used for the last twenty-five years without 
any consideration of whether they are poor 
quality or ugly to look at or whatever. If these 
tractors work satisfactorily in these countries, 
then I think that there are tractors which have 
run for over 30,000 hours and are still being 
used. I think for countries like ours it is more 
important to have reliability rather than 
quality. I would say more quality means a 
machine which might be ugly to look at but is 
very well-designed, more reliable and can last 
longer with reasonably good repair facilities. 
People want cheaper machines and machines 
that can last longer than the other machines. 
 
 
L. FISCHER 
 
I hope that we are forced to give answers and 
not the professors, is that correct? The 
question was Total Quality commitment and 
Total Quality control and what it does certain 
customers. We shouldn't forget that within our 
Total Quality commitment one major factor is 
customer satisfaction. It is very difficult to 
satisfy customers in different countries, but at 
the same target, at the same level, there is the 
aspect that we have to make money, that's 
why we are in business and total quality 
commitment in our factory will lead to lower 
costs. 
 
One of the problems in our factory, and I 
guess it is the same thing with the 
competition, is that we are too expensive in 
manufacturing and the real cruxes to get to 
this point, to be more efficient and that is why 
we go after our employees to change their 
attitude. It is easy to design a component or a 
tractor which will not fail, nobody can pay for 
it. This is one aspect, but to really become 
more effective in designing and producing 
and selling that product, this is why we need 
total quality commitment in our factory to 
convince everybody that we have to do a 
better job than we have done 



so far, taking into consideration the needs of 
the various countries in the various areas. 
 
 
B.A. SNOBAR 
 
Between customer needs and customer 
satisfaction there are so many quality 
requirements. I will list some of them: 
manufacture quality, shipping quality, storage 
quality, safety quality, spare parts supply 
quality, training, after sales service, 
guarantees, operation, credit, option, 
maintenance and price. All of these qualities 
really have to be taken care of. Some of it is 
the responsibility of the manufacturers and 
some is the responsibility of the dealer, a 
little bit is the responsibility of the farmer or 
the consumer. I do not see why we cannot 
find a tractor, for example, that is not so 
well-known, meaning that it will satisfy the 
consumers i.e. the farmer which is like what 
is happening in car manufacturing. We all 
value Mercedes Benz. for example, 
Volkswagen, Volvo, there are so many cars 
on the market that satisfy the customer, fully, 
or almost, to the degree that he always 
requests and keeps going and buying from 
them. Very few people go and buy Eastern 
European cars and I am not trying to offend 
anybody, because mostly it is not the building 
of the car, it is everything that is in the car. 
In developing countries anybody can be a 
dealer and we call them "hit and run 
dealers". They come and bring a batch of 
equipment, send it to the farmer and run 
away, even though the product is excellent, it 
is in the hands of the devil and becomes a 
really bad dream. 
 
 
Y. LE BARS 
 
Speaking on developing countries helps us to 
speak on that wider understanding of Total 
Quality. 

J.L. SANTANDREA 
 
I think once again it is an equation on total 
quality. All the items you have listed in 
tractors are what I will call the cost of 
owner-ship and not purely the cost of the 
product. I think we must be fair during our 
presentations and not convince but express 
how our companies are working now. 
Customer satisfaction is related, and that is 
only one aspect, to the cost of ownership and 
obviously a global corporation like ours has 
not only to apply the system inside but also 
has to pay attention to how it sells, what is 
the total quality of its retail store, or the 
dealers. We have to give a service. I think that 
we all have to think differently, quality is not 
the way or approach taken years and years 
ago on the product and I think we have not 
emphasized sufficiently in our presentation 
that we are not talking about the quality of 
the product, we are talking about the quality 
of a service backup. 
 
Y. LE BARS 
 
I guess Prof. Pellizzi's question was aimed in 
that direction. I guess everybody is confident 
about what you are doing in your own 
company to avoid defects. The problem is 
how do you communicate with such a wide 
and comprehensive list of people, part of the 
chain, of the network, to provide the right 
product to cater for the needs of the 
customer. I guess that chain, that network is 
growing from your companies to small sub-
contractors, as the ways of using, machinery 
are increasing. We spoke about cooperatives 
and common use of tractors and so on. So the 
chain is growing and how can we 
communicate throughout that chain? 
 
L. FISCHER 
 
We have established a system where we are 
asking the customers directly and we are 
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deliberately by-passing the dealers. We 
want to have answers as to how customers 
are satisfied directly, so the dealer is a 
partner and he wants to do his business and 
he wants to hide certain things too. We get 
answers and there is a problem, we get 
answers about our product in Mannheim 
where close on 90% of people are satisfied, 
but 10% are not satisfied due to various 
reasons. We do have a service department 
but here we have a problem with those who 
are not satisfied, in that by spelling out that 
they are not satisfied, they expect a damn 
fast answer to their problems. This is very 
difficult an it really changes your attitude 
when you hear directly, without any filter, 
what some people think about the product. 

 
 
B.D. WITNEY 
 
That's a very interesting comment that has 
just been made. In developed countries we 
are hearing a trend towards reducing the 
dealer chain and only having a few very 
large main dealers, I am referring directly to 
the manufacturing base. Whereas, in 
developing countries we are hearing a 
requirement for the setting up of dealer 
chains. How do these two varying 
commitments interact? 
 
L .  FISCHER 
 
You have to cater for the needs and in 
developing countries you have to build up a 
service network or you have to deal with 
reliable importers if you don't have a dealer 
network, and you have to service these 
things, otherwise if you just go into it and run 
businesses that 's something else. I think that 
if you really want to make progress in these 
countries, you have to serve and maintain 
your product and you have to build up the 
know-how as well as a dealer-ship or service 
stations. Going into the EEC, 1992, 1993,     
that     may     change     the      
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situation there, over the border sales and 
concentration on dealerships may well occur, 
but here again, I would say that you have to 
look into the aspect from country to country. 
We are working with importers very 
successfully in some countries and we are 
working very successfully with independent 
dealers too. I would not say there is a 
conflict, not at all, but there is a need to 
address the market needs. 
 
 
B.A. SNOBAR 
 
I just want to give some examples of the 
points I mentioned about these qualities. 
Has anybody here heard about the options, 
the three point hitch and drawbar options on 
the tractor? That's the fender on the wheel, 
which is mostly used to seat four or five 
workers going and coming from the field, an 
option on the tractor. See this is the dealer 
trying to play around, so he makes his 
product cheaper, once the owner comes to 
pick up his tractor there is no three-point 
hitch, there is no drawbar. Where is it? On 
that is an option! How much does it cost? 
About 10% of the total price. These are 
dealers, I am talking about examples, real 
examples, I am not making these up. Spare 
parts. No, they are not available, I will order 
them for you by plane. They will arrive the 
next year and will cost you ten times as 
much. Training on the tractor, on the 
hydraulic system, you know on these newly 
invented options, power steering, power 
brake, high-low gears and so on, the farmers 
are not used to them but they believe their 
dealer. Their dealer is their God, and they 
believe whatever he tells them. 
 
J.L. SANTANDREA 
 
Dr. Harada, you have told us that you 
started Total Quality in 1974, seventeen 
years ago, have you seen a limit? 



K.  YAMOTO 
 
TQC studied back in 1973 has been the 
backbone of the management policy and the 
Kubota corporation and through the activities 
started back in 1973, I think that the 
philosophy of customer satisfaction has been 
well understood by the employees at the 
corporation. The question was if I have seen 
any limits. Now the system is very 
complicated and sometimes it deprives the 
liberty of design from our engineers and so 
we have encountered certain limits. 
 
 
Y. LE BARS 
 
May I put a question to the people here. I 
have read that the aim of total quality is to 
meet customer needs, to improve the wealth 
of the firm and sometimes, as we can read in 
the third item, total quality has to meet social 
objectives, social aims like the environment. 
Do you think that the environmental impact 
of the machines, tractors and tools, has to be 
introduced or is introduced in your total 
quality system at this time or are you waiting 
for regulations. What is your position on this 
topic? 
 
 
J.L. SANTANDREA 
 
I suppose the regulations are such in 
developing countries that it is on the product 
process that we have to act. Our company 
has to make money and it would be too 
provocative to do more than what is needed. 
But it is obvious that the engineers are 
working on everything they can predict and, 
as an example, we have learned a lot on 
engine pollution from the State of California. 
In fact, the regulations become more 
stringent and obviously we are, I am sorry to 
say, forced to produce a given level of 
quality in order to sustain what is requested. 

L. FISCHER 
 
It is very dangerous to start being ahead of 
what is requested. We have gone into certain 
areas, such as asbestos-free facings for 
clutches and breaks, where we started earlier 
than required by law and had to go through a 
training and learning phase with our 
suppliers. Just for the clutches we paid a bill 
of roughly 20 million DM for being earlier 
than requested and carrying the inventive 
phase with our suppliers alone. Our 
competitors are using these things now but 
we paid the bill. So, we do not normally 
work ahead, but in other areas we really feed 
a commitment to do more than requested by 
law, but when you investigate the market and 
you listen, you can find out about using 
natural ingredients like rape oil and these 
kinds of things. Yes, we are working on this 
and we might be in a position to serve this to 
a certain extent. We do see problems in 
working with rape oil in the very near future, 
but using natural ingredients for 
transmissions, for clutches, for burning 
material, this is under investigation. We feel 
responsible for that but maybe due to another 
reason, not necessarily the environment as 
such but the needs to keep our farmers alive. 

D.J. WHITE 
 
As part of Total Quality assurance, do you 
see it is the responsibility of the 
manufacturer to answer questions or 
complaints from customers direct. That is, it 
is up to the manufacturer to answer questions 
that arise rather than the dealer. The reason I 
ask that is not because I have experience 
with problems of agricultural machinery, but 
I am thinking of cars, in particular, where my 
experience is that the car manufacturer will 
almost invariably assume that his product 
cannot have a design fault, and that if there is 
a complaint you have misused the vehicle, 
therefore the answer must 
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be provided by the dealer. Now I can assure 
you, as an engineer, I am very interested in 
design and I have taken up a number of 
features of what I consider to be design faults 
on cars and I have never succeeded in getting 
answer from a car manufacturer. I have 
always been referred to the dealer. 
 
 
L. FISCHER 
 
I think there's a major difference between car 
manufacturers and tractor manufacturers or 
farm machinery manufacturers. We were 
never allowed to be as arrogant as the 
automobile industry was allowed to be. I think 
there is another aspect to this. The change in 
law will pretty soon request that we assume 
the responsibility for our products directly, 
and what is going on in North America 
tremendous and if we make a mistake, a 
design fault, we have to handle it ourselves, 
not the dealer, we have to pay a lot of money 
to go to court so we would do better to 
conduct our business without waiting for a 
law and I think we should not keep the dealers 
aside. If we have good reliable dealers we can 
speak through them, in daily contact, to the 
customers. We build up to 30,000 thousand 
tractors a year but we cannot deal with 30,000 
different customers during the year. But, in 
my opinion the responsibility lies with the 
manufacturers, period, without any exception. 
 
G. DUOSI 
 
The policy of a company may be different. 
For instance, for a small company which has a 
local market it is very common to be the front 
face to the customer. For a small company 
there is a direct relationship between faults 
and the customer. But with a big company it is 
like you said, the fault is reported by the 
dealer. There may be some exceptions, when 
there are big customers with big fleets of 
tractors,        for         instance,         in 
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this case they have bargaining power; they 
know the manager and the president of the 
company personally and in this case they get 
answers directly, but otherwise the general 
attitude is to go through the dealers. 
 
 
J.L. SANTANDREA 
 
I'm sorry. you are receiving too many mes-
sages from too many manufacturers, but I will 
say my piece, just to reinforce what Mr. 
Fischer has said. We, in Europe, have been 
very lucky up to now, in that we have not 
perceived how the Americans think about 
liability. Definitely the assurance has to come 
from the manufacturer because sooner or later, 
and I hope it will be later in Europe. the 
manufacturer will pay for the fault. 
 
 
G. DUOSI 
 
I was referring to history. Today is like I said, 
in Italy. As for the future, it will probably be 
different, because there are laws that are now 
giving the manufacturer the liability for what 
happens. In this case I believe that the 
attitude, the behaviour will be different. but at 
this moment the situation is as I said. 
 
K. YAMOTO 
 
Like many manufacturers of machinery we 
think we are giving dealers training so that 
they can provide enough support to consumers 
and, this way, we have an in-house section to 
handle consumers' complaints. So we have 
two channels for communicating  with 
consumers. 
 
 
K. FISCHER 
 
I would like to add one point about the  
developing countries. I think the answer we 



gave here deals more or less with the 
developed countries and information flow by 
fax or telephone is available and is working 
for our needs. sometimes it is faster than we 
can give them the answer. But with the 
developing countries, I think we. as 
manufacturers, really have problems. Very 
often the information does not come back to 
us, it gets stuck somewhere and some people 
don't know how to express their needs. I feel 
very sorry if someone in Jordan, for 
example, as you explained, is getting a 
tractor without a three-point hitch, without 
drawbars and that sort of thing. I don't 
remember selling these things, as generally 
they request really specific features, but if 
this happens and even if the dealer takes 
these features off, and puts them on later, 
then this really ruins the quality chain. I am 
not talking about product quality, but rather 
about information quality between the 
manufacturer and the costumer and I fear 
that we in our company are really at the 
beginning of addressing these problems and 
getting information from these developing 
countries. 
 
 
G .  SINGH 
 
If I remember rightly, Mr. Chairman, you 
mentioned what is being thought about the 
relation with the environment. I was in Iowa 
and there was one question that I asked many 
farmers. I think Dr. Hegg can help me here, 
the cost of the machinery, based on the 
investment, is a long term investment. You 
have to consider that other in-puts are 
animal-based: seed, fertilizers, chemicals and 
so on. You only have to decide on the crop 
you are going to grow, which are annual 
decisions, not strategic, or tactical decisions, 
whereas machinery decisions are strategic 
decisions, since you are thinking of a long 
term investment. The cost of owning a 
machine, the fixed cost of machines, is such a 
significant fraction of the total cost that the 
farmers        are        forced          to 

use very high level inputs. To give you an 
example: in Iowa, there is a surplus of corn 
production, because they have difficulty 
selling the corn. So I asked, why don't you 
reduce your yields from 6 tons to 4 tons by 
reducing fertilizer input. Invariably from 
every farmer came the answer that they 
cannot do that because, to pay for the 
investment the cost of production is justified, 
because the cost of fertilizer insignificant 
compared to investment in machinery. So 
what is happening is that investment in 
machinery is driving towards intensive or 
higher inputs which are on animal-based and 
this means that we are asking farmers to put 
more fertilizer so that we can pollute our 
ground or surface water. 
 
 
E. ELA-EVINA 
 
 
I think the problem is in the choice of your 
dealer. You spoke about Jordan but in 
Cameroon the problem is with the dealer. You 
are far from the place and so the farmer goes 
to the dealer and the dealer is the one who 
has to give all the information. I think it is a 
problem of communication, of training 
because you cannot come to a place and 
leave your machines there and then give 
normal training to your dealer. He has to give 
the same training to the customer too. So the 
customer comes and sees the dealer you have 
chosen yourself. So I think the last problem is 
up to you and your dealer, not up to the 
customer. 
 
L. FISCHER 
 
I fully agree. The situation as we see it is we 
have to work with reliable importers and 
normally in developing countries we work 
with importers who have a dealership 
available. Sometimes we work with 
Caterpillar, they are in the construction 
business and are wealthy enough to build up  
a   
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dealership in the agricultural business, there 
are several possibilities to do so. I agree that 
we have to train the importer first and then 
the dealers when they are available. I don't 
think it is a problem when we have importers 
who buy, let's say 500-1,000 tractors a year 
and they have to build up a dealership 
otherwise they can't sell them. The problem 
occurs, and unfortunately we have not sold 
many tractors to Jordan, when we do small 
business with some of the developing 
countries and then maintain a chain of quality 
and spare parts, etc. So I would even suggest 
to our branches, we as a factory do not sell 
directly, that if they go into new countries and 
want to sell 50 tractors or so, we should not 
even start because we cannot maintain that 
chain of information. There is also for us as 
manufacturers a break-even point where we 
should start doing business with countries but 
I honestly do not have solutions for all the 
countries in the world with whom we would 
like to deal. 
 
 
Y. LE BARS 
 
Prof. Singh underlined another question, i.e. 
the important expense of farm machinery, and 
I believe this is a problem connected to the 
total quality problem. We are, on a European 
level, working on models for farmers' 
decision making, in particular concerning the 
decision on the right equipment system. It is 
difficult to establish why one farmer is more 
efficient than the other and a lot of studies 
show that often the mechanical system is the 
main factor in giving the farmer the 
opportunity to be efficient in his work. So, 
you are working on something which is the 
basis of competitiveness in agriculture. 
 
 
G. SINGH 
 
With regard to this problem in India, the most 
efficient farmers are those who rent tractors 
rather     than      own      tractors,     because 
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this gives them flexibility in input. This is 
based on a very intensive area in which they 
do not make high investments but rent it 
when they need it and supplement it with 
animal drawn equipment. But I have some 
praise for this Total Quality, I will give you 
the example of what happens in Thailand. 
The government made a policy to encourage 
mechanisation and gave very easy loans to 
the farmers. The down-payment was only 10% 
and the companies Massey Ferguson and 
Ford - is there anybody here from them? Ok, 
so I can be more frank - were asked to 
provide these loans to the farmers. Thailand 
has a unique customer service and contractor 
system. One tractor is used by three or four 
operators, on an average of 21 hours a day. 
You make a 10% payment and use a tractor 
between 4,000 - 5.000 hours a year, because 
in a tropical country you do operations 
throughout the year and timeliness is not that 
crucial, we do not have ups and downs in 
temperatures. Then having used the tractor 
for 5,000 hours, roughly half the life used in 
theoretical calculations, we return the tractor 
to the dealer, paying just 10%. Both 
companies went broke and closed their 
assembly lines. 
 
 
G. PELLIZZI 
 
Continuing on what Mr. Le Bars told us 
about the research carried out by the 
European Club of Advanced Engineering, we 
have found that for five European countries in 
the EEC, the average incidence of 
mechanisation on the total production cost is 
25% and to this we have to add 
approximately 5% energy. This seems a bit 
too high, so the idea is to find a way to 
rationalize mechanisation for farmers. I 
should like, with all due respect, to explain 
some other things. We have carried out in 
Italy, for an Italian company, research among 
the farmers and the dealers. We have clearly 
found, and it seems quite obvious, that the 
dealers try to sell the farmers the highest 



priced machine: this is not in favour of Total 
Quality. So the idea is to try to train the 
dealers to be consultants for the farmers, to 
ask them what their problems are and try to 
solve them together with the farmers. 
 
One more consideration on the development 
of contractors. It is my impression, at least in 
Italy that the future is in favour of their 
development. So I believe that now is the 
right time to study different types of 
mechanisation. One type for the contractors 
and one for the farmers, to carry out the daily 
activities on the farms. If not, the risk is that 
the farmers will have tractors or machines 
that they use 100 hours per year with an 
enormous incidence on the total cost of 
production. 
 
The fourth comment concerns the fact that 
we need to reduce the life of machines in 
order to accelerate the introduction of 
innovations into the market. In other words is 
it possible to follow what has been done with 
cameras, contact lenses, and telephones, 
which are all gadgets that have a short life, a 
low cost and can be changed frequently? 
 
 
L. FISCHER 
 
A tractor is an investment. Let me say that 
today, at least, agricultural machinery, if you 
take common harvesters, cotton harvesters 
and even implements like plough and so on, 
is very expensive. It is not only the 
implement or the tractor as such, but farmers 
build something around their needs and this 
becomes a total investment; if you buy a 
tractor for 100,000 DM you may buy another 
sort of implement for the same amount of 
money. 
 
 
Y. LE BARS 
 
What about the service, which is very 
important for the farmers, of the second hand 

market. This gives the farmer important 
flexibility. Do you think companies can be 
involved in this? 
 
 
G. SINGH 
 
I think this is exactly what has happened in 
Thailand. They are importing reconditioned 
tractors from Europe. They are also 
importing maximum life tractors from Japan 
which with 5 to 10 years' use have a gauge 
reading of only 300 to 700 hours and they 
are imported to Thailand at 20% of the price 
on average. They are repaired a little and 
then used again for 5 to IO years, paying 
only 20% of the investment. Ford is doing 
exactly the same since they failed with their 
assembly line, they are reconditioning the 
very low-use tractors in Europe and shipping 
them to Thailand, and the Thai farmers are 
buying them and benefiting. I think there is 
scope for low-use machines in developed 
countries with tractor which have lived their 
life in terms of years but not lived in terms of 
hours and because of the quality most of the 
things are still there. So you rebuild the 
worn-out parts and then I think you can 
explore the market in the developing 
countries where repair and maintenance 
facilities are in good condition as long as 
you have excellent technicians who can get 
them to work and maintain the work, as is 
the case in Thailand. 
 
 
L. FISCHER 

There is even more to that than the 
developing countries; it is also true for the 
European and North American countries. 
You have to recognize that before a tractor 
goes out of life after fifteen or perhaps 
twenty years, it has had four at least or five 
owners. It is reworked, and reworked, and 
reworked and in my opinion - and this is 
certainly true for the others too - our dealers 
cannot make enough    money today selling    
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new tractors. The prices are so damn low that 
sometimes they get 1,000 DM for selling a 
product worth 50,000 DM. They have to keep 
their dealership running by renewing, 
reconditioning and reselling tractors and they 
are doing very successfully, I guess. You will 
also find that the most aggressive dealers are 
those who sell tractors from Europe into 
developing countries. But there was another 
point: dealers always try to sell the most 
high-tech features and I think there is a limit 
to this. With the new generation of farmers, 
they are well educated. They do a lot of their 
services themselves, they know the business 
and you cannot just talk them into something 
the do not want. They are running around 
comparing tractors and features much more 
than their fathers did. I do not think that we 
or the dealers are able to cheat customers so 
easily anymore. The days are over when a 
neighbour had a 65 HP tractor and so the 
farmer had to buy a 70 HP tractor to 
demonstrate that he was more wealthy. I think 
these days are gone and they are 
downgrading to their needs. 
 
 
Y. LE BARS 
 
Thanks very much to all the speakers and 
above all to our four manufacturers who has 
given us the opportunity to ask questions and 
have for the first time the opportunity to 
improve the chain of understanding from one 
part of the world and one part of the chain of 
quality. 
 
May I underline some points of our 
discussion this afternoon? We have seen the 
very important efforts of the manufacturers 
in the different parts of the world to manage 
quality. We have seen how inside the 
company this involves changes in 
organization, increasing indication levels and 
improving the ability to communicate with 
the sup-pliers, dealers and farmers. But the 
conditions of agriculture are  very  different  
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throughout the world, and we often 
underlined that fact, and they are changing 
too. At the same time, the people involved in 
the network, in the chain of Total Quality, 
are increasing all the time. This leads to 
some recommendations. We have to improve 
communication between manufacturers, 
suppliers, farmers and also research bodies, 
taking into account the various situations, 
i.e. developed countries, developing 
countries, efforts for low input sustainable 
agriculture, etc. This meeting of the Club of 
Bologna, in my opinion, is an example of 
exchange and what everybody puts into the 
word quality, quality of the product and the 
related services. We do not all put the same 
meaning in these words and it was very 
important to get that across. Other 
recommendations: farmers must find, as 
close to them as possible, real advisors who 
are well-educated and helpful and who can 
propose accurate mechanisation solutions. 
There is concern about lack of flexibility, on 
some heavily equipped farms. I noticed these 
two recommendations, but we discussed 
more that, so if anybody wants to underline 
something else. 
 
 
K.Th. RENIUS 
 
I would like to come back to the question of 
options and specifications for tractors. I 
agree with Mr. Fischer that German farmers 
or European farmers are more intelligent to-
day in choosing the right aspects than they 
were ten or twenty years ago, and there are 
good examples to support this, such as the 
International Harvester case. International 
Harvester has introduced a tractor line which 
offered a few too many specifications and 
they were forced by the market to 
reintroduce the older model and they now 
make a good profit with the older model 
because the most recent line is a little bit 
overloaded for some applications. So I think 
this is an example of what we have to realize 
and see, i.e. that the farmer is educated 
today. 



Y. LE BARS 
 
I don't think it is possible to go on with this 
discussion. What kind of recommendations do 
you think we have to introduce behind that 
remark? 
 
K. Th.  RENIUS 
 
That it would be good, to support any trial, 
for a company to offer a wide range of options 
to the customer, as wide a range as possible, 
and this is a management challenge. 
 
 
B.A. SNOBAR 
 
Can we recommend something like 
establishing a network between the customer, 
the dealer and the manufacturer, especially in 
developing countries where the customer is far 
away from the manufacturer and cannot 
complain to him so his only reference is the 
dealer. 
 
 
B.J. L E G G  
 
Recently at an AA conference in the United 
Kingdom machinery was being discussed and 
what was being said there was really that 
reliability of speed of repair was the top item 
in selling machines. Specification is of less 
concern than it used to be and the reason for 
that is, whereas farms have been traditionally 
very capitalized with excessive machinery - 
one broke down so you used another one - 
what is happening now is that farms are 
getting larger and they have the minimum 
machinery to operate those farms and they 
expect them to be 100%. I think that is the 
trend. 
 
 
G. PELLIZZI 
 
May I add, if it is possible, to conclude also, 
that  maybe  this  is  a  good  time  to  set  up 

two different kinds of mechanisation, one for 
the contractors and one for the farmers? 
 
 
L. FISCHER 
 
Definitely this is an important point. The 
requirements from contractors are constantly 
increasing while more and more farmers do 
business in other fields, working the woods, 
being moonlight farmers. 1 think there should 
be two different types of tractors in Europe, 
but I think every manufacturer is taking that 
into consideration right today. 
 
 
G. DUOSI 
 
l agree with Eng. Fischer. Still today we have 
the possibility to give contractors the machines 
with higher power with all the options they 
really need. We also have in our lines small 
machines with not so many options, basic 
machines. So the choice exists already today 
for the small farmer and also for the big 
farmer that can have a small ma-chine, a 
simple machine and then he can rent the work 
from a contractor using big tractors with 
sufficient implements. I don't know if the 
manufacturers can do much better than they 
are doing today. 
 
 
G. PELLIZZI 
 
I agree with Mr Fischer and Mr. Duosi, but I 
should like to stress that the problem is not 
for the big companies that are around this 
table, but this should be a general 
recommendation for all the manufacturers. 
 
 
Y. LE BARS 
 
The way to express that recommendation 
could be that specific requirements of 
contractors have to be taken into account. 
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L.  FISCHER 
 
I agree, especially those contractors who 
expect the service immediately and people 
talk to me and say: we are willing to pay 
20,000 DM more for a product, if you 
guarantee that it will not break down during 
the harvest. Sometimes they lose 20,000 DM 
in one day if they cannot have the product in 
line and get the harvest in time. This is why 
companies are increasingly guaranteeing 
5,000 hours or five years, but l see a trend 
going even further with companies that 
saying if that happens they will supply you 
immediately with a new machine or with 
something that helps you get the tractor up. 
Sometimes you run out of your spare parts 
during harvest, and it will take a day or 
something like that to get the spare part to 
the dealer and maybe another half a day until 
it is repaired and that might cause a great 
loss. I think something will develop in that 
area. These contractors will request much 
more than they have done up until now. They 
are professionals. 
 
 
A.M. EL HOSSARY 
 
I would like to make a suggestion regarding 
spare parts. We all know that the 
manufacturers of spare parts have the required 
list, which is really computerized but when 
we receive this recommended spare parts list 
which has been, for instance, done especially 
for Europe, it doesn't fit Egypt or Tanzania 
or other places. So my suggestion is that the 
manufacturers' recommended parts list 
should be revised periodically to fit the 
specific requirements of each operating area 
condition. We have discussed this with FAO 
and just last month we had a debate about 
that and every developing country was 
complaining about the recommended spare 
parts lists which has been selected wisely by 
a computer but did not fit these conditions. 
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Y. LE BARS 
 
We could say that reliability, rapid repair and 
providing adaptable spare parts are part of 
total quality. 
 
K. T h.  RENIUS 
 
Our session this year we have very often 
mentioned the role of contractors, after in 
other discussions and other aspects, so 
perhaps we can consider putting that on one 
of the schedules for one of the coming 
meetings: the special role of contractors in 
agriculture. I think something is moving here 
and perhaps some duties for scientific people 
will come out of it, regarding research work 
to prepare the consequences and to help the 
companies make the right decisions in their 
product planning. This is my proposal. 
 
 
K. YAMOTO 
 
I would like to speak about the case of Japan 
which may be similar to other countries. If 
we speak about total quality, especially 
regarding customer satisfaction - and in Japan 
we have part-time farmers who work for a 
very limited period of time - we have to offer 
a very easy and convenient operation for the 
machinery yet, on the other hand, there is an 
increase in the demand for contractors or a 
shared use of rather big machinery. In that 
case we have to work through the efficiency 
of the machinery and reduce the time to the 
minimal point. So we have to satisfy both 
these requirements. This is the situation in 
Japan and it is probably the same in other 
countries. 
 
A.M. EL HOSSARY 
 
We have another problem with genuine spare 
parts. Unfortunately on the market in 
developing countries we have found fake 



spare parts which are possibly manufactured 
in the Far East, I don't want to say where. 
They are low quality and this really damages 
the reputation of the machines. How can we 
come up with a recommendation to have a 
penalty on such a commerce which is so 
wide-spread. If you go to the developing 
countries you will find a crank-shaft by 
International Harvester, which costs say 
about 3,000 dollars, for four or five hundred 
dollars and the farmer goes after the 
cheapest. He never realizes that this will 
damage his machine and will damage the 
reputation of the machine. How can we find 
a recommendation? Maybe we can establish 
a relationship with these people and find 
ways and means to stop such a disaster for 
the farmers. 
 
 
Y. KISHIDA 
 
To promote mechanisation in the developing 
countries and to improve the quality of the 
process of mechanisation, we have to develop 
the automation of the manufacturing capacity 
in each developing country. This should be 
based on the new design of the machinery, 
otherwise we need to have a lot of new 
investment. Anyway we have to develop a 
suitable design for developing countries and 
for this reason we would like to ask the 
manufacturers in the developed countries to 
take the initiative to do this. But in many 
cases, these designs are made by the 
researchers or professors sent by the 
developed countries' governments; I think 
that the best people would be design 
engineers from the manufacturers of the 
developed countries. 
 
 
J. ORTIZ CANAVATE 
 
I think that as far as total quality is 
concerned, then information is also 
important. I consider that this has to be 
provided in the manufacturer's goods 
technical catalogues 

or manuals for the user, because the tractor 
or the farm machinery has a lot of advanced 
features and these must be described well so 
that the user can take advantage of them. On 
the other hand, maybe it is also very 
important that the tests conducted by the 
official test stations would explain clearly 
so that the farmer can understand what has 
been done during the official tests. 
 
 
Y. LE BARS 
 
Do you think that we can translate that into 
this recommendation: develop information 
on machine performance? 
 
 
J .  ORTIZ CASAVATE 
 
It is very important for the farmer to learn 
about these technical features from good 
technical catalogues and by testing 
machinery at farm level. 
 
 
A. LARA 
 
I just wanted to emphasize the role of the 
farmers in the proper selection of type and 
size of tractors. In developing countries 
tractors and farm machinery in general are 
bought thanks to a loan that the farmers 
receive from banks or from the government. 
My recommendation is that such loans be 
granted on condition that a very good 
economic analysis of the proper selection of 
the tractor is carried out, according to the 
economic as well as the functional 
requirements in each single case. The farmer 
is the only one who can make the right 
selection for his own conditions. 
 
 
T.P. O J H A  
 
I think that as the tractor population is going 
to increase in the different countries, 
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more and more reconditioned tractors are 
going to change hands and the governments 
should be encouraged to offer advice to 
finance these reconditioned tractors. This has 
started in India and has developed very well. 
There is one recommendation that I would 
like to put forward for consideration. If only a 
few tractors are to be sold to a country, a 
certain percentage of the cost of the tractor 
must be provided as a spare part. I know the 
farmer would not want to do that because he 
is short of money but to maintain your 
reputation as a good manufacturer, you must 
insist on supplying the spare parts too. 
Manufacturers must en- 
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sure that there are going to be genuine 
dealers, not fictitious ones who just operate 
for a short period and then run out of the 
business. 
 
 
Y. LE BARS 
 
Maybe we could express the fact that 
farmers need to find well-educated, helpful 
advisors to suggest suitable solutions 
regarding mechanisation according to their 
economic situation, through a 
recommendation that has already been 
written. So thank you very much for all your 
speeches and for all your questions and 
contributions. 



 
 
 
 
 
 
 
 
 
 
 
 
CLOSING SESSION 



 
 
G. PELLIZZI 
 
We now start with the Closing Session of 
our third meeting and I should like to 
express my sincere thanks to the four 
representatives of the manufacturers that 
have spent one day with us. It seems to 
me that it has been a very interesting 
discussion, even if the considerations on 
departure are so different. I should like to 
propose that in the next meetings we also 
dedicate almost half a day discussing 
specific problems in connection with the 
manufacturers sector, because it seems to 
me very important and very interesting 
and we need to have mutual 
comprehension of the problem. Maybe we 
don't fully understand the manufacturers' 
problem, maybe the manufacturers don't 
understand our problems, so and I think 
we need to have more contact. I am not 
sure that Mr. Fischer and Mr. Santandrea 
approve this idea. It is not a problem of 
fulfilling the requirements, but rather of 
trying to understand the problems from 
another point of view, that is our main 
problem and I should like to express this 
pro-vocatively. We cannot close the door 
when another idea is proposed. 
 
In any case I really do want to express my 
thanks for their cooperation and for all the 
interesting keynote reports that they have 
given to us. We are now trying to type the 
Conclusions and Recommendations of the 
whole of the two days, some of which you 
have already heard at the end of the 
various subjects. I don't expect us to 
discuss this: when the Secretariat has 
finished typing the recommendations 
written about one hour ago by Prof. Legg, 
we will distribute this provisional 
Conclusion and Recommendation of the 
third meeting, asking Mr. Le Bars to 
prepare for tonight, if possible, some 
points of recommendation concerning the 
third subject. The general Conclusions 
and Recommendations will be checked in 
any case tomorrow morning by the 
Management Committee and will be sent 
in the 

final edition to each of you with the hope 
that you could also distribute them in your 
own countries as Prof. Kitani has done, 
publishing the minutes of the proceedings 
of last year's meeting in Japanese. 
 
We have two more problems to solve. 
First of all, the idea is to have a fourth 
meeting probably on the 4th and 5th of 
November 1992. We discussed this topic 
in the Management Committee on 
Tuesday with our host Dr. Ambrogi and 
he is in favour of this. The second one is 
to choose the programme or the subjects 
for discussion for the next year. We have 
tried to define some subjects that I would 
like to present to you in order to get an 
idea of which of these could be chosen for 
next year. One topic which has been 
suggested by UNACOMA is a deep 
discussion on the decision taken by the 
Uruguay Round on the GATT as far as 
the future of agriculture is concerned. The 
idea is to try to see what the future of 
worldwide agriculture will be since the 
future of agricultural mechanisation will 
depend on this and then, maybe, it could 
be interesting to discuss the possible 
consequences and predictions of 
agricultural mechanisation on the basis of 
the GATT decisions. The second topic 
concerns the possible engines fed by non-
conventional sources of energy. There is 
the big problem of surpluses and of 
producing different types of crops for 
materials for energy, like oil seed crops or 
alcohol and so on, which could have an 
impact on the different types of engines, 
on new types of engines, even taking into 
consideration the environment problem. 
The third topic proposed is the role of 
new technology like sensors, image 
processing, etc., in the future of 
agriculture and agricultural machinery. 
The fourth topic is mechanisation 
requirements for part time farms. Another 
topic proposed is the transfer of 
technology; some case studies, the 
transfer of technology from a developed 
to a developing country, for example. And 
this could be interesting as a topic to 
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be discussed together with the 
manufacturers. Another one is the role of 
contractors in the management of agriculture 
and selection of machinery for this new type 
of contractors  that have not diffused 
everywhere. The last topic is post-harvest 
technology, at the farm level, of course. So 
we have seven possible topics and we have to 
choose, I think, no more than three topics out 
of them., 
 
I should like to hear your opinions on this. 
For instance for the Uruguay Round, the idea 
proposed by UNACOMA is not to discuss 
just one year but to follow this problem 
periodically and find the modifications and 
possible solutions, maybe every two or three, 
years, considering what happened in these 
two or three years. 
 
 
B.D. WITNEY 
 
Mr. President, I am concerned that if you 
take a topic such as the consequences of the 
GATT talks, which will be very interesting, it 
will cut across a lot of the other topics that 
you are identifying such as the one that we 
have had today on LISA, also on the use of 
non-conventional fuels. So my worry is that it 
might be mutually exclusive and for that 
reason I would like to suggest that an area 
that we have touched on at this conference 
but have not explored would be the engines 
for non-conventional fuels. 
 
 
J. ORTIZ CASAVATE 
 
Is this second topic only for liquid fuels or 
can gas and fuels like biogas or producer gas 
also be considered? 
 
 
G. PELLIZZI 
 
Every type of fuel I think, even wood. Why 
not use wood for external combustion  
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engines, new types of external combustion 
engines for stationary equipment or maybe it 
could even be used for tractors, I don't 
know? It is a very wide problem. 
 
 
J .  ORTIZ CAÑAVATE 
 
I think it is a very interesting subject but the 
only thing is that crops for oil is very 
specific topic and maybe what you have said 
is more broad. 
 
 
G. PELLIZZI 
 
I think we will divide into different types of 
sources. Renewable energy, of course, 
biomass, direct or indirect biomass and the 
implications of this use in the new types of 
engines. I mean, for instance, on the 
Rankine engine, on the Sterling method and 
so on. There are a lot of possibilities that 
might be useful to discuss in detail. 
 
 
A.M. EL HOSSARY 
 
I would like to second the discussion of 
energy, and I think the transfer of techno-
logy is very important too. 
 
 
Y. KISHIDA 
 
My priority for one topic is the Uruguay 
Round because this will have the biggest 
impact on our fields. The next one is 
mechanisation for part-time farmers, 
because even in Canada, one thousand 
hectare farmers have another job. The 
Canadian government is promoting this 
project. 
 
 
J .  HELLEBRAND 
 
I would support all three topics, i.e. the future 
of agriculture, the fuel problem, as well as the 



problem of the transfer of technology which I 
think is the most important one. The topic on 
part-time farming may be discussed together 
with the future of agriculture. 
 
 
T.P. O J H A  
 
I feel that three topics would be of interest to 
most of the developing and developed world. 
The first is mechanisation requirements for 
part time farmers, I think that even in the 
developed world, people are having a part-time 
farming system. The second is the transfer of 
technology, not only from the developed world 
to the developing world, but between 
developing countries and within developing 
countries. And the role of contractors in 
promoting agricultural productivity and the 
custom hiring system for the future in both 
worlds. 
 
E. ELA-EVINA 
 
I propose exactly the same ideas as Prof. Ojha: 
the transfer of technology; part-time agriculture 
and what you call hiring equipment. 
 
G. SINGH 
 
I would like to support the first topic very 
strongly. I don't think we, as engineers, 
should stay away from the issues which affect 
us the most. We should get involved in issues 
like the future of agriculture based on GATT, 
only then can we work on the related topics 
positively with industry to help farmers. We 
must pay attention to the general topics which 
are very important for the future, so I very 
strongly support discussing the future of 
agriculture based on GATT. 
 
 
D.J. W H I T E  
 
Mr. Chairman I think I would like to support 
Dr. Singh  on  that,  I   think   we   all    

appreciate that most countries in the world try 
to protect their agricultures in some way or 
another. The general trend is, I think, to 
produce more of a level playing field in the 
future, and clearly this is going to affect us all 
whether we are a developed or a developing 
country, so I think it is a very important scene 
setter, however. if you are going to discuss 
this subject, you clearly need a paper from 
someone who is an authority in this kind of 
area, so I think some kind of scene setting 
paper by an eminent authority would be 
absolutely essential. But from this I think that 
maybe some of the other subjects follow don't 
they? Certainly the one on the requirements of 
part-time farms because it seems to be 
pursued at the moment. and the policies that 
are likely to be pursued at the moment are the 
ones which result from the GATT round and, 
indeed, the policies that result from within the 
European Community are likely to drive us in 
the direction of part-time farming more and 
more within the Community, because many 
farmers, as prices are squeezed down, will not 
he able to make a living from full time 
farming. Now that's more important perhaps 
for the United Kingdom where most of our 
farmers are full time, than in many other 
countries such as West Germany where there 
are a lot of part-time farmers already. 
 
I think this is a fascinating subject and one 
that we should explore. I would also back 
your second item of possible engines fed by 
non-conventional fuels. There is plenty of 
room there for speculation by engineers, I 
think, even though we may find it very 
difficult to believe that conventional forms of 
power can actually be supplanted. 
 
 
K.Th. RENIUS 
 
I agree with you that we need an authority 
that can give us serious figures, the right 
figures because we can only succeed if we 
 
 

205 



have a very good basis. This authority would 
have to be internationally accepted by 
experts and as we are not able to work out 
statistics which we need in order to make 
forecasts and proposals for the future of 
agricultural mechanisation, l think this 
authority should be able to analyze the 
present situation using statistics and then 
forecast-development of production, 
development of population and even 
development, perhaps, of some political 
areas so that we can have a certain basis. 
 
G. PELLIZZI 
 
It seems to me that the middle section of the 
persons present underline the need to start 
with the problem of the GATT and the 
Uruguay Round. There is no doubt that we 
need to have a very first-rate reporter on this 
and I am not so sure that we will be able to 
find him. We are in the position to discuss 
everything. So my suggestion is to have a 
general lecture on this problem that could be 
taken into consideration as far as implications 
on agricultural mechanisation are concerned 
in the fifth meeting in 1993, if you agree. 
This means that the first topic will occupy 
us for one hour, or something like that, 
without a discussion, but just questions to 
expand the information. The second, it seems 
to me, is the problem of engines, but we can 
always dedicate an afternoon to engines, a 
morning to the transfer of technologies and 
the other one to the part-time farming, for 
example. 
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I think in the part-time farming problem we 
can, to a certain degree, include the question 
of the contractors, do you agree in principle? 
Thank you very much. So GATT, part-time 
farming, engines and transfer. I want to 
underline, once again, as you remember we 
discussed at the beginning of our meeting the 
problem of the country reports. So far we 
have received 25 country reports, most of 
them have to be completed and revised so I 
should like to ask you to send me the final 
version of the country reports and to ask the 
other people, if they have not yet sent theirs, 
to fill out the questionnaire for the new 
countries. The questionnaire is in the yellow 
book as is the presentation of the country 
report. In this case if I can receive the final 
presentation by the end of next February, I 
will be able to provide a new version of a 
general survey on this that could be 
considered the final one, and maybe take it 
into consideration again in three or four 
years' time, in order to update the figures we 
have received. 
 
 
Finally l should like to express to all of you 
my sincere thanks. I have really enjoyed 
these two days' work. I want to express, 
once again, to the manufacturers our sincere 
thanks and ask them if we can send them our 
next Agenda and invite them if they are able 
to come, they will be most welcome. I think 
I can interpret your sentiments in thanking 
officially UNACOMA and EIMA for their 
hospitality. All the best to all of you and a 
safe journey back to your country. 
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