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CONCLUSIONS
AND RECOMMENDATIONS



The Club of Bologna met on 4th and 5th
November, 1992 with the participation of 47
experts from 20 countries and discussed the
following topics in depth:

i) GATT and Agriculture: Consequences for
Mechanisation and Related Industries;

ii) Energy from Agriculture;

iii) Transfer of Technologies in Agriculture;

iv) Contractors in Agriculture: Consequences
and Developments on  Agricultural
Machinery. A Preliminary Analysis.

Conclusions and Recommendations

1. GATT and Agriculture: Consequences for
Mechanisation and Related Industries

The General Agreement on Tariffs and Trade
(GATT) in agriculture which will cover a
period of 10 years aims to reduce protectionist
practices which for years have been distorting
the agricultural production systems in many
countries and are greatly impeding the opening
of their economies to world agricultural
commodity markets. Many modifications of
domestic policies are now starting to take place
to reduce these distortions. The GATT
Agreement will lead to harmonization of world
markets and will produce long-term beneficial
results for world agriculture.

The significant changes expected will lead to a
shift in production of some commodities such
as cereals and oil seeds to areas with lower
production costs. The gradual elimination of
barriers to free market conditions will have an
impact on the supply and demand of tractors
and farm machinery. This trend will cause a
gradual shift in the production of machinery
and components towards countries which can be
more competitive. Furthermore, the shift in
some agricultural production to-wards low-cost
countries will have a significant impact on
farm structure, resulting in major changes in
world wide machinery demand.

In the industrialized countries the reduced
purchasing power of farmers has greatly

shrunk the farm machinery market. However
the expected geographical shift in production
of some crops and possible structural reforms
in agriculture as a result of customs barrier
reductions may result in increased demand for
some machinery in some areas. New
opportunities for specialised agricultural
machinery can result from: the cultivation of
new and alternative crops; the need to increase
environmental protection and the quality of
the product; the need to manage rural areas
not devoted to direct agricultural use and the
development of more sustainable agricultural
practices.

On the basis of the above considerations the
participants:

— recommend a thorough review of all forms
of mechanisation required under the
changing circumstances in agriculture
under GATT. This will assist in identifying
new outlets for high-quality, highly
competitive, traditional machinery on the
one hand, and more sophisticated,
technically advanced machinery on the
other. This need will be felt more in
European Community and in Japan than in
the USA where starting conditions will
make adjustment to the GATT agreement
much easier;

- underline the need to encourage co-
operation among manufacturers in order to
sustain larger, more efficient production
units. In the future two main levels of
mechanisation technology will
predominate:

- large capacity, high technology tractors
and equipment for large efficient farming
units, contractors and part-time farmers,
which will probably be developed by the
established manufacturing companies;

- standard technologies to be supplied by
manufacturers in developing countries;
recognise that a great opportunity will be
offered in the medium to long-term by the
markets of Eastern Europe be-cause of the
agrarian reform just beginning there and
the lower cost of agricultural production;

- recommend serious consideration of the
opportunity presented in the medium



and long-term by the developing countries.
This will be both as markets and as a
location for local production through joint-
ventures to produce tractors and farm
machinery that will through lower
manufacturing costs be-come competitive
in developed countries as well as
developing countries;

- highlight the need to  improve
infrastructure and establish joint-ventures
among various manufacturers to produce
machine components.

2. Energy from Agriculture

2.1 - An analysis of the various types of fuel
obtainable from biomass with assessments of
their mass and energy balances has confirmed
that the most viable options are:

— for gaseous fuels: pyrolysis and gasifi-
cation of lignocellulosic biomass for the
production of gases with a lower calorific
value (LCV) of around 5.6 MJ/m® and a
total output/input energy ratio in the order
of 2.8; anaerobic fermentation of biomass
can produce gas with an LCV of about 25-
30 MJ/m' and a total output/input ratio of
just over 2;

- for liquid fuels: extracting and esterifying
vegetable oils offers a fuel with
characteristics rather similar to diesel oil
and thus useable in current engine types
with a total output/input energy ratio of 2.4
(including the value of by-products); the
use of unrefined vegetable oils for external
combustion engines with similar
output/input ratios; in some cases ethanol
extraction based on existing integrated
systems can be vi-able in some regions;

- for solid fuels: the direct combustion of
lignocellulosic biomass in burners for
drying, heating and in steam boilers
driving electrical generators or fuelling
external combustion engines with a total
output/input energy ratio that may exceed
3.

In economic terms, however, there is greatest
interest in the production of biodiesel and

in direct combustion, even though the costs are
still far from competitive with mineral fuels.

2.2 - To improve the potential for increased
use of renewable energy sources for engine
fuels the participants recognise the need for the
development of appropriate engine de-signs
which take account of:

— the close relationship between engine
design and fuel specification;

— the need to control environmental pollution;

- the need for co-operation between the
developed and developing countries.

Thus there is a need to consider improvements
to current internal combustion engine designs
to make them compatible with the current
needs of agricultural markets world wide. In
the medium term the principal requirement is
for an operationally flexible technology
capable of producing mechanical energy for
stationary and mobile use. This suggests that
the main renewable energy sources that should
be developed are vegetable oils to be used
refined in diesel engines; alcohols to be used
pure or blended with gasoline in Otto cycle
engines; raw oils, alcohols and lignocellulosic
biomass to be used in external combustion
engines and directly for heating and drying.

Market studies will be required to identify and
quantify the potential for different types of
engine. Technologies for producing esterified
oils for use in ordinary diesel engines is
already available. Research on this energy
source, in fact, began in 1973, resulting in
practical achievements in Austria, Germany,
USA and ltaly. The EC has set up an ad hoc
working group that in April, 1992 formulated
specifications for esterified vegetable oils
suited to existing diesel engines. These
specifications will soon be embodied in a
Community Directive.

However the participants acknowledged that
success in the future use of bio-diesel will be
strongly linked to external factors such as
environmental and economic considerations. In
particular whether oil seeds can be competitive



and profitable for farmers to produce. This will
depend on the international prices of diesel
fuel, including taxes and duties, the price of
agricultural raw materials, and of refinery by
products and the effect of agreements such as
the GATT.

Given the current market situation however,
the participants recommend that governments
adopt measures that will offer significant
economic support to the implementation of the
various development programmes in the areas
of both agriculture and industry. In fact the
current ratio between the price of diesel oil and
the price of esterified vegetable oil, at least in
Europe, is in the order of 1:3. It is generally
acknowledged that progress from genetic
improvement in energy crops and the increased
efficiency of processing plants will in future
result in a significant reduction in the cost of
production and processing of oil seeds.

As a general conclusion the participants rec-
ommend:

— an accelerated development of research
programmes to obtain a significant
improvement in the productivity of energy
crops, particularly oil seeds and fast
growing lignocellulosic species;

- the development of research programmes
aimed at improving the efficiency of
processing of energy crops;
initiating research aimed at improving
the utilization of bio-fuels through:

— low cost simplified Otto cycle engines
designed to run on bio-alcohol;

— simplified Diesel engines specifically
designed to run on crude vegetable oils;

— external combustion engines operating
on various types of renewable fuel,

-- continued research on electrical
generation systems from biomass.

3. Transfer of Technologies in Agriculture

Discussion of this topic centred around two
case histories.

3.1 - The case of Deutz in Algeria - A joint-
venture for manufacture engines and tractors

in Constantine was signed between KHD,
Germany and the Algerian Government in
1969. This was within the framework of the
Government's plants for the development of
industry and agriculture. In 1974 tractor
production started and to date a total of
100,000 tractors have been produced with an
average local content of approximately 80%.

The main difficulties met during these 18
years were:

- lack of planning ability of the local
middle management;

- insufficient maintenance of the plant;

- insufficient flexibility in parts supply;

- lack of local medium sized supplying
industries.

Nevertheless the project enabled Algeria to
develop an industrialization programme and to
substantially increase the level of education and
professional training. The future potential of
this enterprise depends on its ability to
maintain  competitive labour costs and
production quality standards and to improve
access to markets within the Third World, as
well as compete as a supplier to industrialized
countries.

3.2 - The case of threshers in Egypt - The
paper described the development and
commercialization of a dual mode thresher
which can be used for all cereal crops grown in
the developing countries and can make animal
feed from wheat straw when threshing. This is
a unique problem in  many semi-arid
developing countries where wheat and rice are
grown in rotation and wheat straw is used for
animal fodder.

The experience gained in introducing this new
technology in  Egypt emphasises the
importance of:

- the careful assessment of the needs and
demands of farmers, as well as manufacturers,
to ensure that the new technology is
appropriate to local conditions;

- extensive local testing of machines under
varying crop and field conditions;



- the development of machines by research
institutions in close collaboration with
manufacturers to enable rapid
commercialization.

On the basis of the discussion and the
information collected, the participants made
the following recommendations:

— in establishing new manufacturing units,
great importance should be given to the
improvement of the support infrastructure
such as component supply industries and
education  and research  facilities.
Governments should encourage
collaboration between manufacturers and
promote maintenance of better quality
standards;

— manufacturers should be willing to accept
new ideas and suggestions from outside;

— manufacturers should aim to supply
quality products and once the market is
established, to provide suitable after-sales
service;

— manufacturers should aim to establish a
market based on sales and distribution
networks providing a service direct to
farmers independently of government and
without the need to depend on government
purchases;

— manufacturers should ensure that they
have adequate resources to survive until
all  the teethin% problems of new
machinery have been solved and it is
established in the market;

— medium-size local production units should
be established with a strong desire to
expand the volume of production and
range of products;

— government and manufacturers should
take a long-term view of business
development  without insisting  on
immediate profits;

— close collaboration between manufacturers
and research and development institutes
should be promoted;

— manufacturing companies in the
industrialized  countries  wishing to
promote technology transfer through joint
ventures or other means should consider
adaptation and improvement of existing

machinery in conjunction with the local
manufacturer;

- technology transfer programmes should
take account of criticism by local farmers
and manufacturers and should promote
extensive field demonstrations in the local
marketing area;

- manufacturing enterprises should
undertake thorough market surveys and
test the markets with new products in
limited volume before embarking on large
scale manufacture;

- private sector development of
manufacturing enterprises with minimal
government involvement has generally
proved to be more effective than state or
government controlled programmes.

4. Contractors in Agriculture: Consequences
and  Developments on  Agricultural
Machinery. A Preliminary Analysis

Two reports were presented on the contracting
which is one of the most common forms of the
multi-farm use of agricultural machinery. The
first dealt with the industrialized countries
and the second with developing countries.

4.1 - In the industrialized countries the
participants recognised that in many cases
agriculture has to face a lack of labour as well
as an excess capacity of farm machinery. This
creates difficulties in the carrying out some
agricultural operations and also results in
under-utilization of tractors and implements
and increases overall costs.

This  justifies the  development and
reinforcement of the role of contractors as one
of the possible solutions. The situation in Spain
and Italy has been studied, revealing the
increased importance of this phenomenon
which has been developed spontaneously and
without any government control.

In the case of Italy most of the contractors are
family enterprises (total installed power less
than 200 kW) which play an important role
carrying out many field operations in both
small and big farms. The main activities are



ploughing, seed bed preparation and harvesting
(mainly cereals).

However the costs of such contract services
vary considerably from one country to another.
For example in the State of New York (USA)
the cost of services supplied by contractors are
approximately 40% lower than in Northern
Italy. This seems to relate to the difference in
farm size, as well as to the different level of
utilization of the various machines. While in
the State of New York contractors work within
a radius of up to 50 km and more, in the
European Community very seldom does the
area reach a radius of 10 km.

On the basis of a sensitivity analysis of the
technical ~and  economic  aspects  of
mechanisation, the role of contractors has been
clearly pointed out. Larger contractor units are
likely to be more economical and will be able
to offer services at more acceptable charging
rates. The participants also emphasise the need
for machinery and equipment specifically
designed for use by contractors, with the aim of
achieving  further cost reductions and
improvement in the quality of work.

4.2 - In the case of the developing countries
the participants acknowledge that given the
current trend toward a gradual reduction in
manpower and the pattern of peak labour re-
quirement periods, the utilization of agricultural
contractors is destined to play a growing role.
This is because:

- it promotes the use of modern machinery
that can improve the quality of the various
field operations and consequently increase
productivity;

- it avoids unnecessary high capital in-

vestments for individual farmers;
- it can reduce the cost to the farmer of some
operations;
it enables the timeliness of operations to

be improved, particularly when labour is
short.

In the case of Jordan which was presented as a
case study, over 50% of the farmers are part-
time and farms are quite small. Various
contractors already exist, including private,
public and semi-private units. The case study
showed that the cost of performing the various
operations through contractors is much lower
than the cost of the same operation carried out
by individual farmers.

However contracting can decrease the over-all
requirement for machinery and tractors if
compared with the much larger number of units
required for individual farmer ownership.

In conclusion the participants:

— acknowledged the important role that the
multi-farm use of machinery plays in both
the industrialized and developing countries;

- recommend that governments promote the
rational development (including training
and technical assistance) of private
contractors  equipped  with  suit-able
machinery and that manufacturers promote
the machinery types best suited in power,
work capacity, work quality, design etc., for
use by contractors under local conditions;

- governments should not be involved in
operating conventional contract
mechanisation services, but should limit
their  efforts to  introducing  new
mechanisation technologies and providing
adequate support infrastructure;

- as the subject is not sufficiently
understood, the participants agreed on the
need to go deeper into the topic at the next
Meeting based on additional information
from all participants, including details of
other forms of multi-farm use of tractors
and machinery.



CONCLUSIONI
E RACCOMANDAZIONI



Il Club of Bologna riunitosi nei giorni 4 e 5
novembre 1992 con la partecipazione di 47
esperti provenienti da 20 paesi, ha approfon-
ditamente discusso i seguenti argomenti:
- GATT e agricoltura: conseguenze per la
meccanizzazione e le industrie collegate;
- energia dall'agricoltura: nuove opportunita
tecnologiche;
- trasferimento di tecnologie meccaniche per
I'agricoltura;
- ruolo delle imprese agromeccaniche di
servizio: conseguenze sull'evoluzione delle
macchine agricole;

pervenendo alle seguenti

Conclusioni e Raccomandazioni

1. GATT e agricoltura: conseguenze per la
meccanizzazione e le industrie collegate

Le previsioni relative all'accordo GATT
sull'agricoltura - che dovranno svilupparsi
nell'arco di 10 anni dal momento di inizio della
sua applicazione - sono orientate verso il pro-
gressivo calo delle pratiche protezionistiche
attuate nei vari paesi. Tali pratiche hanno per
anni distorto i sistemi agricoli produttivi dei
paesi stessi condizionando pesantemente le
possibilita di loro apertura ai mercati agricoli
mondiali. Tuttavia, stanno per essere avviate
modifiche significative nelle politiche eco-
nomiche nazionali per ridurre gli impatti di
queste distorsioni. Gli obiettivi dell'accordo
GATT, peraltro, dovrebbero portare ad una
armonizzazione del mercato mondiale e pro-
durre - nel lungo temine - risultati positivi per il
sistema agricolo mondiale.

Il profondo cambiamento che si prospetta
porterd, come conseguenza, allo spostamento
di talune produzioni - specie cerealicole e
oleaginose - verso aree agricole a maggiore
competitivita economica. La progressiva
eliminazione delle barriere al libero mercato,
poi, sara destinata ad avere un impatto anche
sull'offerta e sulla domanda di trattori

e macchine agricole. Tale tendenza sara de-
stinata a causare, infatti, un graduale
spostamento della produzione di macchine e
componenti verso paesi a pil elevata com-
petitivita. Inoltre, I'accennato spostamento di
talune produzioni agricole verso paesi "a
bassi costi" assumera un significativo
impatto sulle strutture aziendali di molti
paesi industrializzati, il che comportera
l'esigenza di una riorganizzazione della
domanda di macchine nel mondo.

Nei paesi industrializzati, la ridotta capacita
di acquisto da parte degli agricoltori ha di-
minuito notevolmente, in questi ultimi anni,
il  mercato delle macchine agricole.
Tuttavia, alcuni significativi aggiustamenti
nell'industria  potrebbero generare uno
sviluppo del mercato se si terra conto: dei
previsti  spostamenti  geografici  nelle
produzioni vegetali; di possibili riforme
strutturali dell'agricoltura a seguito della
riduzione delle barriere doganali. Infatti,
nuove opportunitd per macchine agricole
specializzate potranno essere offerte da: la
coltivazione di specie nuove e alternative;
la necessita di aumentare il grado di
salvaguardia ambientale e la qualita dei
prodotti; la gestione di aree rurali non
direttamente destinate a usi agricoli; lo svi-
luppo di un'agricoltura sostenibile.

Sulla base di quanto sopra, i partecipanti:

— raccomandano un  ripensamento
delle forme di meccanizzazione, da
un lato, la ricerca di nuovi sbocchi
per macchine appropriate di alta
qualita e di elevata competitivita,
dall'altro. Tale esigenza si manifesta
con  maggiore urgenza nella
Comunita Europea e in Giappone
che non negli USA ove le condi-
zioni di partenza sono piu favorevoli
all'adeguamento all'accordo GATT;

— sottolineano  la  necessita  di
promuovere forme di cooperazione
tra i costruttori di macchine agricole
e di favorire l'incremento delle
dimensioni  delle varie unita
produttive. Il futuro sara favorevole
allo sviluppo di due principali tipi di
trattori e macchine  agricole:
tecnologie sofisticate e di elevata
capacita di lavoro per le agricolture
avanzate, i servizi agromeccanici e
le aziende part-time, da
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parte delle principali ditte gia affermate
nel settore; tecnologie standard da parte di
costruttori insediati nei PVS al fine di
coprire sia la loro domanda interna, sia -
piu in generale - le esigenze di svolgi-
mento di operazioni in aziende agricole di
tipo estensivo;

- riconoscono che una grande opportunita
aperta - nel medio-lungo termine - dai
mercati dell'Est Europeo per la riforma
agraria che si sta appena iniziando, tenuto
conto anche dei minori costi di produzione
dell'agricoltura in essi praticati;

- raccomandano di considerare le opportunita
di mercato che si apriranno, nel medio-
lungo termine, nei paesi emergenti per i
quali la tendenza é verso la realizzazione
in loco - mediante forme di cooperazione -
di macchine agricole e trattori destinati a
divenire competitivi anche sui mercati dei
paesi sviluppati;

- evidenziano, infine, la necessita di mi-
gliorare le infrastrutture e lo sviluppo di
joint-ventures fra costruttori per la
produzione di componenti di macchine
agricole.

2. Energia dall'agricoltura

2.1 - L'analisi compiuta sulle caratteristiche
dei differenti tipi di combustibili ottenibili da
biomasse, con relative valutazioni dei bilanci
di massa ed energia, ha confermato che le
opzioni piu interessanti riguardano:

- per i combustibili gassosi: le tecnologie di
pirolisi e gassificazione delle biomasse ligno-
cellulosiche per la produzione di gas aventi
un Potere Calorifico Inferiore (PCI)
dell'ordine di 5.6 MJ/m?, con un rapporto
energetico globale output-input di 2.7-2.9; le
tecnologie per la fermentazione anaerobica di
biomasse a basso rapporto C/N per produrre
un gas con PCI di circa 20-25 MJ/m? offrendo
un rapporto energetico complessivo appena
superiore a 2;

- per i combustibili liquidi: le tecnologie di
estrazione ed esterificazione di oli
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vegetali offrenti un combustibile di ca-
ratteristiche assai vicine al gasolio ed
utilizzabili come tali nella motorizzazione
attuale, con un rapporto energetico globale
output/input di 2.4 (includendo il valore
energetico dei sottoprodotti); I'impiego di
oli vegetali non raffinati per motori a
combustione esterna, con analoghi rapporti
out/in. In alcune regioni, anche I'estrazione
di etanolo pud considerarsi come
un‘opzione interessante;

- per i combustibili solidi: la combustione
diretta di biomasse ligno-cellulosiche in
caldaie per la produzione di calore e per
I'essiccazione e/o di vapore azionante
generatori elettrici o0 motori a combustione
esterna, con un rapporto energetico globale
output/input che pud anche superare 3.

In termini economici, invece, si riconosce il
maggiore interesse nella produzione di
biodiesel e nella combustione diretta, anche se
i costi sono tuttora lontani dalla competitivita
nei confronti dei combustibili minerali.

2.2 - Circa le prospettive che si aprono sui
motori termici utilizzanti risorse energetiche
rinnovabili, i partecipanti riconoscono, anzi-
tutto, che i problemi legati all'attuale sviluppo
motoristico sono connessi a:

- stretta dipendenza delle caratteristiche dei
motori "standard" da combustibili con
caratteristiche fisiche ben precise;

- inquinamento ambientale;

- cooperazione tra paesi industrializzati e paesi in
via di sviluppo.

Da qui l'esigenza di considerare possibili al-
ternative agli attuali motori a combustione
interna e/o le possibilita tecnologiche per ren-
derli compatibili con le esigenze attuali del
mondo agricolo. Limitando I'analisi al medio
termine, va tenuto presente che I'esigenza
fondamentale & di disporre di una tecnologia
operativamente flessibile, in grado di produrre
gr}lergia meccanica a punto sia fisso, sia mo-
ile.



Si conferma, quindi, che le uniche fonti
energetiche rinnovabili accessibili per costi e
livelli tecnologici richiesti sono costituite da:
olii vegetali da utilizzare raffinati in motori
Diesel; alcoli da utilizzare puri o in miscela
con benzine nei motori Otto; olii grezzi, alcoli
e biomasse ligno-cellulosiche da utilizzare in
motori a combustione esterna o per la
produzione di calore ai fini essiccativi.

Considerando lo stato attuale della tecnica,
tuttavia, i diversi tipi di motori si pongono
oggi come candidati per applicazioni diverse.
In questc quadro risulta di primaria importanza
valutare le potenzialita di mercato al fine di
incoraggiare e orientare l'iniziativa industriale.

La possibilita di produrre olii esterificati da
utilizzare negli ordinari motori a Ciclo Diesel
puo essere considerata come un fatto acquisito.
Su tale vettore energetico, infatti, la ricerca ¢
stata iniziata sin dal 1973. | risultati raggiunti
hanno trovato gia pratiche realizzazioni in
Austria, Germania, Italia e USA, mentre la CEE
ha costituito un gruppo di lavoro ad hoc che,
nell'Aprile 1992, ha formulato una serie di
specifiche sulle caratteristiche degli oli
vegetali esterificati da utilizzare in motori
diesel esistenti. Tali specifiche saranno
prossimamente oggetto di una direttiva
comunitaria.

I partecipanti, tuttavia, hanno unanimamente
riconosciuto che il successo per I'utilizzazione
futura del biodiesel ¢ fortemente soggetto a
condizioni esterne, problematiche ambientali
incluse. Prima fra queste la reale possibilita
che le colture oleaginose possano offrire
condizioni di competitivita economica e
remunerativita per gli agricoltori. Cio dipendera
dai prezzi internazionali del gasolio, dai prezzi
delle materie prime agricole e dai prezzi dei
sottoprodotti di raffinazione.

Stante la situazione attuale del mercato, inol-
tre, i partecipanti raccomandano che i Governi
assumano decisioni atte ad offrire un signi-
ficativo supporto economico all'attuazione dei
vari programmi di sviluppo in chiave sia agri-
cola, sia industriale. Infatti, il divario attuale fra
prezzo del gasolio e prezzo dell'olio vegetale
esterificato e - almeno in Europa -

dell'ordine di 1/3 . Tuttavia, si riconosce che i
progressi che si potranno conseguire col
miglioramento genetico delle piante interessate
e con l'aumento dell'efficienza degli impianti
di trasformazione saranno in grado, nel
prossimo futuro, di ridurre significativamente i
costi attuali di produzione e trasformazione
delle specie oleaginose.

2.3 - Come conclusione generale, infine, i
partecipanti raccomandano:

— un accelerato sviluppo di programmi di
ricerca atti a conseguire un consistente
miglioramento produttivo di specie vegetali
a destinazione energetica, con particolare
riguardo alle oleaginose ed alle ligno-
cellulosiche a rapido accrescimento;

- lo_sviluppo di programmi di ricerca e
svilup?o indirizzati al miglioramento
nell'efficienza degli impianti di trasfor-
mazione e conversione di tali produzioni
vegetali;

- la messa in essere di ricerche finalizzate
all'analisi, a livello globale, di tutte le
possibili  opzioni tecnologiche atte a
procedere al successivo sviluppo di:

- motori a ciclo Otto di basso costo e sem-
plificati alimentati con bio-alcol;

- motori basati sul ciclo Diesel specifica-

mente adatti all'impiego di oli vegeta-li

grezzi;

motori a combustione esterna alimentabili

con vari tipi di combustibile;

generatori elettrici alimentati da biomasse.

3. Trasferimento di tecnologie meccaniche in
agricoltura

I1 tema é stato affrontato prendendo in consi-
derazione due casi specifici.

3.1 1l caso della Deutz in Algeria - Nel 1969,
a Costantina, é stata siglata una joint-venture
tra la KHD (Germania) e il Governo Algerino
per la produzione di motori e trattori. Questo
nell'ambito di un programma centralizzato di
sviluppo per I'industria e le
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