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C l  l 

A.M.M.McFARQUHAR I l  M e c h a n i s a t i o n   a n d  
and M. HALL 

no  miracle  in  Africa of 

agricultural  development : 
of land Economy, 

1 I l  l 

methods of 
as the 

patent, if to 
the of developing 

1, Such a 
an new 

system of to avoid the 
tion. 

The assumption that developing 
the 

of advanced  wes- 
nations  has  influenced 

attempts to mechanise in 
of 

mechanisation  which  was associated with 
a steady  movement of 
the cities and 
when of population in 

declined to well  below 30 
cent, 
ticians the possibility of speed- 

of techniques by 
the most  advanced available 

technology,  attempting in  one' stage what 

is  now a long of such 
attempts, dating Colonial ce- 

need stÛdy  of 
as a 

and development.  Eco- 
the objectives of 

politicians and technologists, and lacking 
the detailed 

of the 
tion and motivations of 

faint of the 
financial (as  opposed to social which  is 

of mechanisation 
Sometimes has  been de- 

voted to investigating ways in which the 
politician's mechanisation 
could  be satisfied, empha- 
sising the likelihood of financial and 
economic light of both 

analysis as  well  as past expe- 

but 
of independence.  Since the Of 

most  attempts to nisation- 
mechanisation  have failed. 

mechanisation  has 
an beyond 

.its use-actual potential. 
The sees 
as symbolic of an life 

to 
dispose of his  hoe and machete  and 
the easy way. The politician 
sees in the of a gua- 

of vote  and  evidence of 
development in which is.. 

so difficult to plan. Aid 
(*) 

mechanisation of 
technologists have  some- 

times  attempted to the mecha- 

the unemployed of 
($:) Such as Food Aid Schemes to buy a 

Umbeleland ! missions, the sf 
tied-aid and  the of 

in a 
also influence the choice of aid. 

both  the economic  and 
technical of the developing 

in is quite dif- 
of the in which 

mechanisation, on 
developed and 

the 
facilitates 

and  the elimination of 
some bottlenecks. Consequen- 
tly individual able to 
cultivate 
facilitates cultivation of heavy land, 
sometimes  impossible  by 
means, and 
ding a in times  of  ad- L 

conditions. These  poten- 
ti.al advantages  could in 
yields,  although is little evidence to 
suggest that,  mechanical cultivation by it: 

cultivation may 
induce soil especially with 
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fields, it also the capacity 
and  the 

tion of is also 
seen as a the technical 
level of since it is 
often  accompanied  by a exten- 
sion to “ 

packages ” in 
and insecticide innovations 

tasks such as 
mechanisation 

is eventually em- 
ployment. 

3. The of 
tion. 

of the potential benefits have not 
been  achieved 
special conditions  such as in S .  

of 
ming  enclaves 

some cases, the 
of mechanisation has not 

led to an in 
by  expanding the 

of cultivation, unit yields, 
unit costs. 

limits culti- 

chanised takes its  place as a 
on 

ming  schemes in Uganda, example, 
the mechanisation of seedbed 
tion and cotton  sowing and weeding 
ted difficulties at which  could 
not be mechanised, and adequate 
amounts  of could not  be 

The mechanised 
system  of cotton 
than half the total of the  manual 
one, but  the 

as  shown  below:- 

not suitable, schemes  have  also 
the 

deduction  of costs. 
Jones  (4)  commenting on  the 
mechanised in 
between  1949 and 1954, stated that, 

“ ... the 
must be scheme  as a 
whole  is that given the 
conditions and 

food it 

in  an like 
gely  by  mechanical  means  would be 
sufficient to meet the 
this type of ” 

This situation has  been 
schemes  have 

given no indication of solving this 
lying 

of the the low 
has  been the small  size of the 

in many 
of the an excep- 
tion to  the as it is  almost 

but the left  to  the 
paying 

tions on  the has often  been 
disappointing. the case of the 

schemes, these 
not been  compen- 

sated 
family  because of the 

and  when the official cotton 
1966-1967  cotton 

almost  half of the 3,573 
pants left  the scheme. As 
ping is most  schemes, food 

with cotton. Any in- 
can, 

easily 
and thus affect 

the level 

Monthly  Man  Hours  per  Acre for Cotton : Hand  Hoe 
and Mechanised Cultivations 

(hours 
I I 

Weeding 

I I I I 
Mechanised . . . . 11 30 201 251 

. . . . . . - 1  1 3 6  1 . 2 2 9  1 223 1 588 

Source : 1969 (1). 

the ini- 
tiated me- 
chanical was  expected 
to lead to  a of 24 

to be  a 
wildly optimistic estimate, as 
could  not  cope  with  weeding  which  was 
not  mechanised (2). difficulties 

Scheme in Tanganyika (3) the 
same 

than expected. The 
in this 

pect 

is such that outlets must  be  found, 

often  dismayed at the low level of 
on  the 

with  domestic 

4. 

have  focussed attention on 

usually  designed to  take advan- 
tage of economies of scale, in the case 
of adapt  equipment 

to 

equipment. A common  method  has 
been to optimum field conditions 

the use of and 

have exhibited a 
of 

the Uganda 
the fields 

so that each owns a 
and is 
on this to state all 

type of 

the viewpoint of accommodating, 
than totally 
ing This facilitates the acqui- 
sition of land 

as it causes  less social 
also continue culti- 

vating if these 
the 

While this facili- 
tates scale 

management, 
plot 

allocation in to quality of land. 
addition, management  by 

of 
not  acquainted  with the technical 

of 
systems  have  often  been able to 
the decisions of the mana- 

staff. 
With a system of state 

equally The 
acquisition of 
not  allowed to in the 

of eviction 
unless wholly 

unclamed land is Even in 
land is unless 

non-cultivation  such  as insufficient 
fall as opposed to 
Such sites and 
an capital- 

cases the 
land is suitable but has not 

settled because of the 
infestation of tsetse fly and the 
of in suf- 
ficient to  be  a 

one (5). have  been 
successful and  de  Wilde (6) 

has of : 

C 6  not 

a definite judgement in all 
has  shown  how difficult it is to make 
such  schemes  successful. ... 
ductivity of the state 

in of land 
employed,  has 
low  and evidently sufficient to 
meet the in- 
cluding  those of 
quite any on 
development  costs. ” 

The existence has 
in  Ghana in 1969 

1955) of 
of 

and of fields containing  new 
unused since 

the of the mechanisation 
initiative. These followed the 
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of 

1. 

2. 

3. 

of the big 
mechanised cultivation in  Ghana which 

in the just 
as the 1950's no 

on  the schemes mechani- 
sation in the 1960's, the 

of the 1960's,  though 
documented, is unlikely to influence 

the time  is 
" " mechanised  develop- 
ment is the co-existence 

A developed wishing to 
tem- 

scale of output in its domestic fac- 

A political 
sidised need to 
" " advanced tech- 
nology in Coun- 

Technical completely  obli- 
vious to  the economic and technical 
conditions  of domestic 
food in  the 
economic planning institutions of 
both and 

5. 

no change in and 
allow  most of the decisions 
to be the small while 

the advantages of 
facilities. An 

investigation of in  Ghana, 
(7) 

the of 
by a single agency and discussed the 
subsidies to make  the 

to 
cost of 
subsidised  up cent. 

subsidised cent of total 
cost. 
of the 1960's has  been 

in 
this (1) 

to 35 of 
1967, with an of 

384 
was  only 

Shs.24 and cost Shs.64,  implying a 
of Shs.40 

of total cost and it 
was  calculated would 
have to 1,700 an- 
num to 
head  costs.  This  is difficult if not 
impossible to achieve  given past expe- 

(8) may  be applicable 
: 

1. 

2. 

28 

Since cost of ope- 
with the 

of of 
use,  costs substantially 

simple culti- 
vations 

of 
equipment  amounts to  about one- 

of in 
both the and 

use  would  help to this loss 
of  time. 

3. The total cost of 
in about 
$ 2.10 to $ 6.30 

this 
pools  have had 

to be highly subsidised, often  by 
cent. seems 

the 
in output mecha- 
nisation would  meet the full costs 
of the 

6. 

An to mecha- 
nised been the use of small- 
scale equipment..  Unlike the seemingly 
successful of small 

of Asia, the 

ienced in led to many tech- 
nical 
the initial of the 

in  the robusta of 
Uganda. The 
of the machine, maintenance 
facilities and  the inability of the small- 

to equipment  caused the 
to be in of 

cost of 
mechanised cultivation exceeded that of 

was  used 
only coffee  weedings annum, 

21 of coffee  would  have to 
it became  as  cheap 

as hand weeding at  the local 
(10). 

only of the 
to costs to  the 
level of wage costs. 
plus the political emphasis on 
employment as  opposed to 

saving, may delay a long time 
the successful of such 
machines. small sold 
with  attachments a wide of 

tasks but,  in most  cases, this means 
that  the demand family is 

and  the of this 
might be 

the family. The 
of national to 

on 
a  national policy  standpoint as the usual 

is one of unemployment 

The use of animals and small- 
scale equipment  has many 
The cost in of 
exchange  as animals,  usually 
oxen, may be available 

obtained  locally. ox- 
equipment  is still but it could 
be  made locally licence 
indigenous  designs  could be evolved. 
The simplicity of the equipment 
and its of maintenance is 

suited to  the abilities of small- 
usually  completely  inex- 

Equipment  costs  can be if the 
items and it has been  esti- 
mated in  the that one 

and one as many 
is than 

with the delicate 

equipment the use of and 
in  the of the 
have  been made  to the co- 

of implements (6). 
the slowness of 

at 
The difficulty of 

the 
established, 

to 
lack of use- 
less seedbed some 
heavy soils  unless  they 
big animals. peak 

ox-cultivation often  follows 
the time of when is in 

supply zebu 
cattle and light. 
The of debilitating disease 

such as tsetse fly the use 
of oxen in some and  the high 

in makes it 
too  expensive to devote land  to feeding 

populated  by 
non-cattle-keeping  people 

is to be  a 
cess and they may  be 
accepted than 

to  be 
economically in many 
than Collinson (1 1) concluded 
an investigation of the potential the 
mechanisation of in 
Sukumaland,  Tanzania,  by stating. 

" is no case 
tion of in 
ploughing  is established, these can 

same  function  as 
" 

THE 
ISSUES 

7. The 

development  tends 
to lead to a neglect of the 
of achieving the 
and allocation of 
in developing Unlike  many 

the dic- 
tates of quality demand the 
adoption of technologically-advanced, 
capital-intensive 
most of 

amenable to  a of 
tion techniques.  Almost  all L 

can  be by 
capital-intensive me- 

thods. The optimum  choice of input 
on  national 

endowment. 
popuiation  levels,  slow 

in employment in  the manu- 
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nisation of in 
of obtaining a 

utilisation of  Ae of 
land, and capital, 

may 
any  given 

level  of output, mechanisation  saves 
and a ‘‘ substitution of 

costly cheap of ” 

(12, p. 2), accentuating the basic 
in 

The use of 
mechanisation,  when to capital 
and be 
in of development invest- 
ment,  makes of mechanisa- 
tion a dubious  policy. The necessity 
to of highly 

and technicians 
of development  and 

the utilisation of 
facilities involved in 

mechanised 
to involve an 
cost. 

The of population in 
the 

and of developing  econo- 
mies  will be 

the of 
the 
food - and  in the demand 

food - 
and it will  eventually  be- 

come to 
if this involves 

change in systems. To 
an eco- 

leads to a 
of the the misal- 

location of 
down  development. 

The concept of the 
as much  food 

as the of the economy can 
may be to those  with 
knowledge of on 
duction in discussion of 

development has 

8. Food Sup- 
plimes. 

The 
mechanisation, in  the 
ducing to  a misalloca- 
tion of be sum- 

most in 
the supply of food has  kept  pace 

with  demand,  as is still some 
unused, cultivable land  and 
employed 

While  domestic food can 
keep  up  with  demand  by  extending the 

of cultivation using  existing 
technology, seems  less  need to 
allocate to 
it. 
food  has able to keep 
in step with  demand in the  past using 
existing technology, it cannot do 

When plentiful 
of become 
it will  become and 

employ  new  inputs and 
technology to 
is to emphasise the 

of an 
in in technology. 
The most changes at 

the of comple- 
can 

imposed  on the existing  systems of 
duction. Examples of these changes 

of and 
disease all of which 
have  been successfully in 
limited The possibility of achiev- 
ing output by these means, 
which 
to the of capi- 
tal  and 
adequate attention to 

and 
vant existing systems. 

is to note that innovations 
of this type highly  divisible, 
than  lumpy inputs like machines  and 
can be applied efficiently by 
small-scale units. 

Le désir. 

on and food 
(13) 

have  concluded that is 
no of staple foods in 

less 
in Of 
in limited and in 

to 
duce  enough food  to  be of sup- 
plying 
an  undisposable in most 

in still 
subsistence 
substantial 

it is a subsistence 
family unit its own  food 

little 
the 60 to 80 
of the population is  engaged in domestic 
food the demand 
chased food is small.  Cash 
to buy food is also limited because of 
the small  size of the 

Consequently, until this 
is  expanded substantially, small scale 

in unable 
enough sale of food to 

inputs, such 
as and 
until the sue of the 

it is  often not economic that 
they  should  do so. 

9. in 
Conditions of 
ment. 

the 
impact of mechanisation on the un- 
employment situation. 
developed is  unemploy- 

in domestic This  may take 
of disguised  unemployment 

thing, of people can be 
moved without affecting 
the level because of 

on being  given  access to  a 
of the The 

substitution of mechanised 
intensive 
ment com- 
plexes of the but, to the 
extent that  the of mechani- 
sation is successful, it 

in 
in developing 

has to supply expanding 
but  in 

is no of getting people 
to leave the land, the to 

outside 
most political 

blem in at the moment  is the 
of school who 

have  been  educated to expect  an 
job and in  the towns 

a pool of politically influential 
in 

80 cent of the 
population engaged in 
about 80 cent  of  school 
will  have to  be employed in 

if is to  be education 
all. The 

to the 
of in can 
only take 

the  fact  that 
of unemployed  can be maintained, 

indefinitely, in  the cities of 
and 

suggests that  food is not  a 

a ex- 
pansion of the 
and  a To 
the extent that capital is used 

to substitute 
employed it in- 
volves in  a misallocation of 
national Capital has 
to  be in to 

of 
the economy.  Some  way  has to  be 
found using the low-cost, 

of 
to a the 
economy  away domestic  food 

into 
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an incipient actual 
of and ge- 

on land 
obstacles to the mecha- 

but the sec- 

this but it is a  net 
capital 

and  to this extent, may 
be a misallocation of 
Consequently, it is difficult to justify the 

of mechanised  methods in 
unless these methods 

the of an 
can  find an outlet on 

the unless it 
can  be shown that  the 
tion could not  be obtained  by 

less capital- 
intensive. 

10. Lack of 

The difficulty about developing the 
food which 
limits of mechanised tech- 
niques, is the  lack of 

as the ex- 
pands been  enough 
slack in  the domestic food to 

would, in somes  cases, facilitate 
tion of but  it is  dif- 
ficult  to see the  output could be 

is  negligible  scope at 
the moment,  because of the high 

of the population  involved in 
between 

in domestic staple foods and  the  food 
in developed 

mises little scope 
this 

face  a difficult 

of tea, coffee and tobacco in 
East West has  expanded 
ly,  coffee  expansion  is  now limited by a 

and  the 
also face difficulties. 

all as of the small-scale 
systems but, on the whole, the 

also 
somewhat  dismal. 

case of plantations  financed  by 
capital the 

against mechanisation 

financially 
although is a case 

to 
the use of local by offsetting the 
effects of wage (#:) so long 
as this does not 
investment  which is at least 
the ma- 

to unskilled wage even in 
($1 The effect of union has been 

situations is a high level of 
unemployment. have often been 
stimulated to mechanise in to avoid 
wage escalation and accompanying 
benefits, job and etc. 

11. 
Capital. 

of the developments in the 
of 

have  been  associated 
of one kind 

this capital be used 
in  the 

developing the of the 
economy? if 

is excluded, it is often  dif- 
ficult to  find schemes in 
which  will  give  as high, as 

capital as investment out- 
side the 
ments  should 
investing capital in and 

facilities which 
might stimulate 

investment in mecha- 
nisation. These methods 
should at least 

substitute At 
the has to con- 

how a impact would be 
achieved in the by 
investments  which the economy 
and the of food  by^ 
the a 

of the subsistence 
into  the 

12. 

The of 
becoming  even a 
on development than is capital. The 

of development 
of much  on  the 
success of 

a adjunct  to  the 
development impact of investment in  the 

al- 
balance of 
because of 

the immense  debt 
to  finance loans. 
the 

showed the cost of annual and 
on  debt payments to  be 

this 
flow of capital to  the coun- 

has  swallowed  up the 
whole of the aid 

at  a time 
when the capacity of 
to  finance essential 
to payments on  past 

by falling 
- mainly is 
vital con- 

in such a situa- 
tion and to in 

of genuine  development potential. 
is  doubtful if 

mechanisation  is efficiently used in  the 
food Even the effi- 
ciently and mechanised 

in East 
a 

of ma- 

Clayton (14) has  suggested that  in  the 
mixed highlands of 

of the most intensively 
mechanised food in 

the to 
change made by this 

was  of the of $2 4 million 
the of 

inputs  alone  came to almost ;E 3.5 mil- 
lion annum.  Such estimates 
difficult to calculate, but as yet no 

to 
even of magnitude of these 
estimates. The 
tion in of net 

of an which 
involves substantial mechanisation  may, 

be small  due to high 
costs of 

items, plus the effect of the 
consumption of devot- 
ing a high of income to 

items. 

13. in an 

the of the 
developed which subsidise 

that 
development in the 
of the be subsidised.  Con- 
sequently, cannot 

the at a subsidised  cost. 
the developed of the 

than 10 cent of 
population in can to 
subsidise the small 

social and political 

has  to a of 
capital which  can be channelled into 
development of the of the economy. 

15) 

“ The situation 
in a 

situation faced in 
settled the  19th 

in latitudes and 
could  supply the of 

with  foodstuffs  as a 
ment of cost feeding stuffs 
duced The specialisation bet- 
ween the and the new  was 
on  the basis that 

into competition  with 
highcost gave 
to the development of the 

all the of a 
cost The new 

in a sense the 
of the the 

of today 
selling in inelastic 

” 

Consequently, it is difficult the 
developing to a capital 

in 
conditions. 

is that 
mechanised  methods  of cultivation will 
ultimately be adopted and should 

be  subsidised to 

 CIHEAM - Options Mediterraneennes



Sam légelzde 

31 

 CIHEAM - Options Mediterraneennes



to 
and 

An opposing suggests 
should  be using 

in- 
tensive methods  would  maximize  em- 
ployment and give income  dis- 

is no 
evidence that mechanical cultivation 
techniques  will not  be used 
just as  soon  as of the 

involved in  the 
of the economy is small  enough 

to justify them. of 
and techni- 

cal,  which make  the application of ad- 
vanced  techniques difficult in  the 

has to continue to that 
when  mechanisation is in  the  national 

machines and 
methods available. 

on tech- 
nical and little is documented 
on economic  issues, example the 
conflict between  mechanisation and 
employment 

14. Eva’luating 
mes. 

A deal of has indeed 
been development of 
mechanised  equipment and cultivation 
techniques suited to the conditions found 
in of (16). 
The of many schemes  has 
also led to the evolution of me- 
thods of and 
although  these  advances  usually  involve 
an even need skilled 

a consequence, 
now  examples of mechanisation 

which an accounting 
is  claimed.  Some,  such  as the wheat 

in  the highlands  of 
and  Tanzania  and  the 

scheme in 
dependent on  a 

high on consu- 
subsidising the 

medium of substi- 
tutes. schemes difficult to 
assess, as the basis accounting is not 

and some  concealed costs may  be 

vices, but  a State 
(7) indicates that schemes 

financially successful. 
Subsidised the allocation 

of holdings on costly, 
land, and 

vice etc., that  the  few 
pants  in some  mechanisation  schemes 
become The 
needed to 

small scale 
Consequently  income be- 
comes uneven and in effect, the 

of 
subsidising a of 
scheme since all potentially 

slowly  expanding 
may  be  even 

if mechanisation  schemes  become 
successful, judged at the level of 

the individual the individual 
the national  economic 

viewpoint this situation as 
the technical and scheme level 

shielded the economy the exten- 
sion of and  the effects of 

misallocation. Given the pos- 
sible technical and financial success of 
mechanisation evaluation  which 
analyses viewpoint of 
the national  economy  becomes essential. 

motive of 
is to  obtain  a sufficient 

on the capital invested. is not 
benefits such as 

the ability to 
exchange The 

only in 
using in the 

of a (17), while 
must employ which 

the national of 
inputs. 

may  be assessed in of 
to by 

of output to input 
of of One 
example of these social economic 
is the of 
capital invested. The most  commonly 

of social 
the of social benefits 

to social costs.  When this is cal- 
culated  using of  goods and 

costs 
by society and  the benefits 

flowing to it, is known as the 
social benefit: cost (18). 

The social benefit: cost will 
automatically in 

of unskilled 
low  demand high-eve1 
(the value of which may well 

exceed levels)  and  high 
net 

is  well  known that social investment 
involve quantification 

adoption is essential 
the of an 

individual to  the economy  as a 
whole. To the of 
a mechanisation by  using 

accounting 
. As Little and 

stated in manual of 
analysis (18, p. 59). 

C G  ... hunches  have no value. 
The of advance of 

economy can  be 
by close analysis of that economy. 

non-quantitative  analy- 
sis,  even if 
tends to lead to 
sive  emphasis on  one and 
neglect of is not uncommon. 
The best balance  between can 
be achieved  only  by quantitative 
analysis. All the 
lead  some to advocate 

and light, 
heavy can  be given 

due  weight. The on  both 
sides usually  have  some validity ; in 

on how much validity - and this can 
be 
system of cost-benefit analysis. ” 

Social  investment 
been applied, post ante, 
to any  mechanisation  scheme in 

The use of such seems 

- Areview of Agricztltztral 
in Uganda, 

on The 

Change in 
College, 

1969. 
(2) (K. S.). - The Niger Agri- 

cztltzdral 
1957, p.  134. 

-(3) (R. F.). - Aspects of  
at Nachingwea in 

Tanganyika. London, 1963. 
(4) JONES (E. - Bztsoga Bunya. 

in Joy, J. L. (ed.) Synzposizlm on 
nical Cztltivation in Unanda. Uganda 

196Ö. 
- The Bu- 

Joy,  JL., op.  cit. 
nyoro Agricultrtral Company 

e f  al. - with 
Agricultzrral Tropical 
Africa. Vol. The Synthesis. The Johns 

et al. - Agriczdtural 
in Africa. 

titute of 
No. 6, 

1969. 

in African Countries. 
- Agriczdtztral 

in 
(D.). - Some Aspects of  Agriczd- 

tural Credit in Uganda. 
College,  1967. 

(W. and (D.). - The 
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