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dulged in. The vast majority of this
area is used for wildlife and indige
nous animal grazing. The human
population is reasonably sparse ex
cept for concentration in local areas
offering maximum returns for mini
mum effort and maximum protection
against outside influence.

Wildlife migrate in search of water
and food. Man migrates for the same
reasons phis war and pestulance. In
dividual, family, tribal, state or na
tional boundaries exist and are de
fended with whatever degree of
respect or vehemence the circum
stances may dictate or permit at the
time. Anything more than survival is
basically foreign to the African and
the practice of affluence is strictly of
European or Asiatic importation. Such
words or phrases as "mechanization'̂ ,
"economic production", "rotation",
"crop sequence" and the like are un
known or wholly without meaning to
East Africans. Each of these are of
significance to those few individual
Africans who have been given train
ing in foreign schools, but the prac
tical application to different crops,
soils, districts, etc. is a baffling and
frustrating experience for them. With
out rudimentary educational advan
tages, the African is unable to relate
or apply his native skills to even the
most basic or rudimentary techniques
of modern advances. On the other
hand there has been an almost uni
versal acceptance of some of the most
technologically advanced mechanical
devices, i.e. the self-propelled, com
bined reaper-thresher!

Developing countries seem to pre
sent a rather perplexing anomoly;
what appears, after close observation,
to be almost a total lack of develop
ment beyond the Stone Age in most
phases of native life, the rapid transi
tion, or at least the questioning ac
ceptance of modern technology is
hard to evaluate when attempting to
understand the degree of sophistica
tion which may be usefully absorbed

Probably the most difficult problem
in attempting to understand the re
quirements of a "developing" nation
is to properly assess and evaluate the
stage of "development" being con
sidered. So many factors have im
portant bearing upon the readiness
of the native people to absorb and
utilize the products of progress de
veloped elsewhere in the so-called
"sophisticated" or "advanced" or to
be facetious "developed" nations.

It would be very easy to simply
report that there is almost no engi
neering development in agriculture in
East Africa and that such develop
ment would, if successfully applied,
result in the greatest possible advance
in meeting the world food target of
enough for everyone! While this
could be stated and supported, it
would be a most misleading and
frustrating arrangement of facts. East
Africa, like many other, if not all,
developing countries, has a peculiar,
but familiar, pride in its hard-won
independence and this has a very
strong influence upon acceptance of
advice — both good and bad.

A cursory study of the "developed"
nations will reveal that each has pro
gressed largely in its own individual
fashion and only at the speed which
that group of people were able to
absorb and accept in a useful way.

Having personally been involved
during the past fifty years of agri
cultural development in a country
that is very young in its existence, I
am probably more inclined to ques
tion the motives and ambitions of
some "emerging" nations. Just fifty

years ago the world was given its
first real look at engineering applica
tion to agricultural production. The
development of mechanical power to
replace animal power was the first
real breakthrough into practical and
profitable utilization of our agricul
tural resources. Even before this
actual major breakthrough it was cal
culated that it was possible for one
man to feed two hundred and that
agriculture was reliably slated to
profitably utilize only 0.5 per cent of
our population. During the past fifty
to sixty years, progressive segments of
North American, Australian and
European nations have made tre
mendous steps in this direction and
are today considered well advanced
in the technology of engineering as
applied to agricultural production.
The application of these techniques
to some oriental areas has been most
advanced and spectacular in recent
years.

FACTORS THAT INFLUENCE
DEVELOPMENT

Areas of the world where popula
tion is quite high and climatic fac
tors most favorable have, in general,
had little or no tendency to apply
engineering techniques to basic food
or fibre production. The observations
reported by two study teams recently
reviewing East African agricultural
resources for potential development
and production of their wheat re
quirements are elementary, but re
vealing. "East Africa" is a very large,
very old and very interesting area of
that continent. Soil, climate, biology
and almost every other factor is in
fluenced by elevation and this ranges
from sea level to 12,000 feet with
the two major mountains having
17,000 and 19,000 foot peaks. The
most productive and versatile areas
for agricultural applications are be
tween the 2,000 and 9,000 foot levels
with a tremendous selection of crops
and cropping practices being in-
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at this time and place. It is difficult
to detect even rudimentary stages of
this evolution and one is led to the
conclusion that these did not occur,
that modern technological conditions,
like "topsy" —"just grewed"! Without
any scientific or documented evi
dence to support this statement, it
has frequently been observed that
our Canadian and U.S.A. farm oper
ators fall into the following general
pattern: 5% leaders, 10% expediters,
25% intelligent followers, and the
remainder broken down into 35%
subsistent and 25% existing without
contributing anything to the econ
omy.

It would be a bold and unwise
man who could classify the East
African agricultural labor force into
anything other than the last two
groupings. "European" and "Asian"
influence has dominated the manage
ment of East African agriculture,
with only the exceptional individual
reaching the expediter group. The
Africanization of each of the East
African territories has managed to
undermine the security of most Euro
pean and Asian managers or owners
with the result that almost 100%
motivation for systematic land and
cropping control is vested in State
hands and is, therefore, under the in
fluence of factors which may have
little relationship to agricultural and
population needs.

Strange as this may seem, all of
these factors have a very direct bear
ing upon "Agricultural Engineering
in the Developing Countries of East
Africa — Present Status and Prime
Needs" which is the subject of con
sideration at the moment.

PRESENT STATUS

East Africa is almost completely
influenced by "white" or more accu
rately "European settlers who mi
grated to this area through Colonial
offers and persuasions. Mechanical
power was slow to develop due to
the large number of native help and
the need to make use of available
resources. Communications were/are
scarce and slow having been de
veloped for Colonial management
and defence or policing purposes.
One interesting aspect of develop
ment in East Africa was the universal
adaptation and use of the aeroplane
and radio for police and communica
tions, especially after World War II.
Road travel is limited to main routes

and dry weather because this is a
vast territory and costs for construct
ing good, all-weather roads are quite
high. The foregoing factors tell most
of the story of retarded mechaniza
tion in the East African area. I am
reasonably sure that recently ex
panded automotive dealership num
bers is a forerunner of the North
American farm machinery representa
tive pattern. It may turn out that
major European, Australian, North
American, and most recently, Japa
nese farm machinery concerns will
have available their full line of manu
factured goods for East African users
within a reasonably short time.

I must not fail to mention the
gallant attempt being made to gain
support for the operator and manage
ment training centres at various loca
tions throughout the areas under con
sideration. These training centres
have the basic desire to train African
operators and managers for small and
large holdings. The exact definition
of "small" or "large" as used in this
connection is difficult to secure but it
seems that "small" and "large" trac
tors, plows, combines and other
machines have a very strong influence
as well as the size of farm area. So
many things must be taught that
these schools are having a real
struggle for financing and, indeed,
survival. The end result to date has
been the teaching of basic training
(establishment of primary routine)
of tractor operators with the hope
that these few people will be able to
meet the most simple functional de
mands for motive power operation.

It might not be unprofitable at this
time to pass along a few observations
on these training centres because
there is a good possibility that this
class of activity could be an avenue
in which Canadian expertise may be
asked to make a contribution in the
foreseeable future. Progressive design
of modern tractors has reached the
point where only elementary, but im
portant, servicing is necessary; other
than elementary servicing must be
undertaken by well equipped shops
manned by factory or technically
trained personnel. In these schools,
management factors are essentially
given only the lightest brush-over be
cause most students have not pro
gressed beyond Grade 4 or 5 in ele
mentary schooling and could not
assimilate anything beyond the most
simple recordings; age limits and
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tribal considerations have a bearing
upon student selection; teachers and
teaching facilities are difficult to
come by and public — or govern
mental —support has been indifferent
to date. The fact that most of the
students are encouraged to return to
their native homes or zones and that
the normal wage for a trained and
skilled operator of tractors is one
shilling (14 Canadian cents) per day
is something for social and economic
experts to cogitate upon.

Other factors having very signifi
cant bearing upon these training
centres are numerous and complex
and are not significant at this time,
but may in the future have very im
portant significance to the overall
speed and effectiveness of mechani
zation in the East African areas. A
graduate of these schools is trained
to perform the daily, weekly, and
periodic services or grooming chores
on tractors and/or tractor - drawn
farm tools. An effort is made to im
press these students with the grave
responsibility they carry when vested
with the "care and feeding" of such
an important farm tool. They are
trained in simple and essential skills
with respect to maintenance —solder
ing, flame welding, some arc welding,
metal shaping, fuels, lubricants,
greases, inflation of tires for traction
and/or loading and many other basic
functional servicing factors as well as
the use of tools necessary and avail
able to perform such services in an
effective fashion.

It becomes abundantly evident that
these schools are well-intended, the
staff management and trustees moti
vated by the most worthy and sincere
desires —but thirty years out of date
and two generations ahead of their
time!

The 60 or 80 years of Colonial de
velopment of these territories under
European interests did, as mentioned
previously, little or nothing to pro
mote advanced or progressively up-
to-date practices as applied to local
areas. With climatic factors and labor
available in abundant supply, with
transportation and shipping costs
fixed in relation to hand production
schedules, it is self-evident that al
most no urge existed to favor or pro
mote mechanization of any phase of
the agricultural enterprise. With mil
lions of unused acreage available for
development, only those areas having
the least number of semi-objection-
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able features were chosen for develop
ment. Progress to date on settled
areas reflect the "emerging" policy
of complete "Africanization" at the
earliest possible date and the vacuum
created by the removal of trained or
experienced management personnel.
Substitution of advisory teams from
less undesirable countries-the word
ing is deliberately designed to con
vey tolerable impatience at govern
mental planning level — has only
tended to increase the imbalance
which seems to be the inevitable
yield of conflicting interests. Agri
culture has had a very minor role to
play in East Africa to date and the
rapid emergence of these recently in
dependent countries into world eco
nomics and all of its ramifications
seems to favor the industrialization
emphasis rather than food produc
tion for the raising of living standards
within each nation.

I make only the mildest apology
for the degree of emphasis I have
given to the sociological references
in this presentation. The agricultural
engineering features in East Africa
are understandable only when viewed
in respect to the overall problem in
that area. Malnutrition is less ap
parent there than in most areas
within our own, s o- called, "de
veloped" country, but I feel totally
incompetent to discuss this feature in
any depth. Until very recently, in
deed, the countries of East Africa
have been in internal conflict, actual
civil war, which has had its influence
upon the acceptance of whatever
help was available from countries
offering such help in the form of
External Aid Programmes. Aid pro
grammes and financial backing by
world agencies are numerous and
generous but Africans, in general, are
learning to view such offers with a
sharp eye on the inevitable encroach
ments into their freedom of action
which is normally contained in the
fine print of such contractural agree
ments. The aid country normally
takes into consideration the advice of
their investigating teams and agrees
only to requests of an acceptable
nature to the aid offering country. In
other words, we will do for them
what we feel is good for them, or
what we want to do for them. This
policy is not unreasonable or wrong,
but it makes the aid seeking country
shop very diligently and persistently
if their final objectives are going to
be fulfilled and complete.

One final observation on aid. Most
countries offering aid insist upon
reciprocal useage of local funds and
the purchase of goods and services
from the aid country. The ramifica
tions and confinements of such stipu
lations are important when assessing
the mechanization of agriculture in
relation to the many other priorities
which prevail at current stages of
development.

PRIME NEEDS

Not having been endowed with the
wisdom of Solomon and certainly not
having accurate insight into the
future of these countries, I am at a
loss to project even the most simple
needs, let alone the prime needs. On
the other hand, powerful factors of
an arbitrary character are bearing
down upon these underdeveloped
areas and creating a whole series of
new situations which will force the
acceptance of methods and tools of
production which have been used in
the more developed areas. The kinds
and types of production to be em
phasized will dictate the degree of
mechanization needed but it seems
inevitable that local desires will not
be the motivating force to introduce
this condition.

Simple, basic toolage for soil
manipulation where wind and water
erosion can be quite severe, and
where the control of weeds will be
inevitable, plus the use of more so
phisticated toolage in special areas
where special crops and refinements
are desired is logical and acceptable.
Beyond this it is illogical to, predict
the degree, extent and scope of
mechanization. The meaning of agri
cultural engineering as used in this
context does not usually include the
intensive basic training required to
make satisfactory use of the engineer
ing technology available in the world,
and it is quite evident that East
Africa is somewhat unique in its al
most abject and total lack of survival
engineering knowledge.

Requirements for East African
agricultural mechanization must be
based upon meeting the governmen
tal programmes as enunciated by
each territorial governing body. Al
most without exception these pro
grammes are of a character which
are aid inspired and aid financed
but administered by local government
authorities. A review of the recom

mendations offered to the Canadian
External Aid people by each of the
teams commissioned to evaluate spe
cific problems in this part of Africa
will indicate the emphasis being
placed upon applied research, dem
onstration, exploratory, pilot farms or
project leadership in each of the areas
under consideration. It is noted, fur
ther, that each team has recom
mended that the Canada External
Aid authorities prepare to deviate
quite drastically from their estab
lished practice of shared local ad
ministration and undertake a com
pletely Canadian project, fully fi
nanced and operated by Canadians
to determine and demonstrate the
correct and practical methods re
quired to efficiently meet the agri
cultural production goals established.
(Governmental and individual pro
ducers ).

If and when such a programme is
established and agreed to by the
parties involved, it should present
the most advanced and uninhibited
opportunity for applied engineering
for agricultural production. I am
hesitant to predict the consequences
of the anticipated successful pilot
farm projects. Small scale operations
and large scale operations will be the
rule for many years in many of the
areas, and a great many factors other
than local needs or influences will
dictate what will be grown, how it
should be grown and handled, who
should grow it, when it should be
grown, and where it should be grown.
The economics of the individual may
have little or no bearing upon the
above decisions and it is possible
that the influences of governmental
and international pressures may com
pletely dominate the agricultural pro
duction of these countries, with the
individual being only a pawn. This
condition could greatly affect the
entire engineering requirements of
this very large agricultural produc
tion area and is sufficiently close to
this point at the present time that I
feel great reluctance to indulge in
predictions of any kind.

It is inevitable that large areas of
land in each of these countries will
be developed for food production:
that modern production methods will
be used for this purpose and that
these modern techniques will have to
be successfully applied at the earliest
possible date. The best advice and
data is, and has been, available to
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these areas; much of the basic re
search for production has been and
is being done to permit intelligent
use and expansion of the development
and utilization techniques — but too
little interpretive guidance has been
offered or accepted.

One of the prime needs at the
present time is to provide the "push"
required to launch or activate the
programmes of production which
have been studied and recommended
for the areas under consideration.
Even the short-term projects must be
started and corrected or the long-

West Africa by

West Africa is generally considered
to be that portion of the continent
bordering on the Gulf of Guinea. To
the north lies the vast wilderness and
sparsely inhabited Sahara Desert. To
the east is the central African Re
public and Sudan area, and to the
south of the continent the Congo
territories. It is a relatively produc
tive area of the continent in terms of
its variety of crops and general agri
culture. It embraces the old historic
empire of Ghana, but today is divided
into some fifteen small countries.

The people of this area are mainly
negroid, although one finds more re
cent descendants of the Middle East
bordering on the Sahara area. Most
of the countries follow the boundaries
set by their former colonial rulers.
One must recognize that these boun
daries frequently cut across cultural
regions and even separate tribes in
some cases. The languages and dia
lects are many and varied, so much
so, that frequently either the French
or the English language of their for
mer rulers must be used as the of
ficial language of the country.

SOCIAL AND CULTURAL
PROBLEMS

Social structure and the cultural
background of West African people
is bound to affect any mechanization
program in agriculture. Under the
present system of "shifting" agricul
ture, the father of a family selects a
plot for cultivation and performs the
clearing operation. He may also plant
the seed, but it remains mainly for
the women and children to perform
the weeding, cultivation and harvest
ing of the crop.

'Professor, Agricultural Engineering, Uni
versity of British Columbia. Formerly
seconded to the University of Ghana, Ac
cra, Ghana.

Mechanization will, therefore, re
quire a major change in family pat
terns. Even religious beliefs and tra
ditions have an influence on areas
which may be cleared and put under
the influence of the "plough".

The family structure of a matriar-
chial society, the welfare of relatives,
and the pattern of communal living
will require education for the next
generation or two, to develop a pat
tern conducive to large scale mech
anized farming.

CLIMATE

In general terms the climate of the
area is uniform with a humid, moder
ate temperature along the coastal re
gions, and a dry hot temperature in
the northern regions bordering on the
Sahara. The entire area is, of course,
tropical and the types of vegetation
vary from a dense coastal rain forest
growth in the south to an arid desert
condition in the north.

AGRICULTURE

Probably the largest crop grown
and marketed in terms of dollars and
export value is cocoa. Most of the ex
port commodities are produced in
the forest regions of this area which
include palm oil, rubber, coffee, coco
nut and other crops of lesser value.
In the dry regions large quantities of
ground nuts are produced for export
as well as for local consumption.
Cassava (manioc root) is a staple
food in the southern regions with
plantain, bananas, citrus, mango,
pawpaw, cocoyams and pulses as sup
plementary in the diet.

In the Savannah areas of the north
the staple diet is maize, guinea corn
and some dryland rice. In general the
diet is mainly of starchy foods with
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term projects will never become
activated.

Engineering, in all of its facets,
will have to play an important and
responsible role in the actual opera
tional success of programmes de
signed to place East African nations
on a firm productive footing.

T. L. Coulthard*
Member CSAE

a consequent prevalence of dietary
ills. In the north livestock are pro
duced and some protein is added to
the diet. Along the coastal regions
considerable fresh and dried fish is
consumed and this source of protein,
together with an abundance of other
foods, produces a healthier and
stalkier race of people.

Sugar cane and rice have been in
troduced mainly in the southern re
gion with the advent of irrigation
water supplies. The native people of
the West African region have culti
vated a taste for rice and our wheat
flour bread.

In this tropical region it is possible
to grow two to three high yield crops
of rice annually, with good water and
fertilizer management, in the irriga
tion areas, while two crops of ground
nuts may be harvested in the Sa
vannah regions. The potential of food
production appears to be limited only
by proper management of the soil
and water, coupled with pest control
in the growing crops and during the
storage period.

We have currently sharpened the
Africans' taste for our wheat flour,
which may aid our wheat sales, but
this has not stimulated local food pro
duction. The introduction of soya
beans and other more nutritious
foods would be of greater nutritional
value. The need for taste cultivation,
and suitable forms of food processing
to suit the native dietary customs is
of high priority if we wish to stimu
late proper agricultural development.
Irrigation and Drainage

Although the West Africa region
is regarded as a comparatively well
watered region, the northern area is
relatively dry while the forest zones
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