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SUMMARY 
The challenge to effective farming systeis research is to find mcthods of sVstc i appraisal
that maximizc the use of existing information and are timely while mairtaining a cert:' 'n 
measure of accuracy and validity-in other words to achieve rapid ,ural app~raisal. l,e 
comparative method for the collection of laboutr uLtilizati(,n for sccon i-Nr cro ps is based ol a 
,oiihilitioii of literature studv and field survey. Farmer!, compare fotnlops of which 
lablour utilization tlatl, with crops of which the labotlr rcttltircnieuts are tnknown.are known 

From the rankings, the labour uSe of' the unknow\n ,:rops :;mn be derived.
 
The comparative method was applied for cocos am and s,'heai farming systems in

Nigeria. Ii both cases absolute lahour daia derived correspond with relative laboour data 
provided h* the farmers themni.elves. The melhod, theteforc, seems ti be a quick, but
iivertheless reliable, method by which gCncrallY a[plicablc labour utilization data can be 
obtaintel. 

INTRODUC'ION 

Decisicti makers in rural development and agricultural research nced to know the 
main parameters of existing farming systems. The information gathering must be as 
accurate as possible and, above all, timely to be of any use. Mo,,'.;vcr. the data 
colleetion needs to bc cost efficint.Chambers ( 198 1) has eloquently argued that 
the most cost-effective methd of data collection isto be found in the iniddle Zone 
between 'quick-and-dirty' and long-and-dirt'. Long time lags between data 
collection and reporting make the latter method alwavs expensive, arLi Often alIso 
operationally useless, therefore 'dirty'. 
The great challenge to effective farming systeIns resea rchtis to itd inc1hodls of 

systers appraisal that maximize the use of existing information, wh'lile maintaining 
a certain measure of accuracy. This article highlights a tiew metliod for t!, rapid
appraisal of the farming systiems component mlost difficult to assess, the labour 
utilization. The method develhped provides indications foir the validity as well as 
accuracy of the estimates. Using coco\amn and soybean farming systems in Nigeria 
as examples, lahbour itilizati are quantified for the firsthn figures for these crops 
time. 

IAi earlier version of this paper .as presented at the aninal imeeltigs oif the American Agricultural 
Economists Association in ('lcms, South Carolina. U.S.A., July 1981. 
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THE PROBLEM 

One of the most difficult farming systems components to measure is labout
 
utilization. For most parts of tropical Africa, labour is still the main input for food
 
farming systems (Ruthenberg, 197 0). Although good quality land is scatce, land in
 
general is still available, ant it is the availability of labour, more than even that of
 
cash money, that is felt by the farmers as their main cmstraint.
 

One of the major areas of concern in the analysis of African farming systms.
 
therefore, lies in the description of the labour input, labour calendar anilu]
Lultiva,,m
 
practices. Of these three elements, the latter two (labour calendar and cultivati,­
practices) are relativels easy to describe, as one-visit surveys are 
 largely adequate 
to obtain a reaMable impression at-out these aspects of the farmin'g systems.
Labour input dlam are much more difficult to obtain, in pa-ticular on a crop per 
hectare basis. Crop production figure. in tropical cintrics are scarce mainly 
because of the irregular size of the far: cr's fields. For hoth the farmer and the 
surveyor the ill-determined limits of the fields ma1e conversion of labour input dat,i 
into labour utilization data per hectare diff;ctlt.lihc )1,lemn is Comlpountded b\ the 
general practices of inltercropping and fallhw periods. 

The obvious met hod to overtolll the problem of unknown lld irregular field 
sizes is tll'actual measur,_ement of field area. The irregular polygn calculation, 
based onl the principle Of trianguhatito---dlivision ol the surface into a complex of 
triangles-is one (1tovoux, 979). cer. thissuch meICthod N lIow evenII mctiliod. 
although fast, becomes costly if on seeks to Overcome any problems of location 
specificity by covering a large gceographic area with lltlIllerouls samples. The labolr 
input/ha measurement become even more CxpCnsive it one also aims to deal with 
the problem ofl time spcciicitl. In ally partictlar year the weather or pest
coIditions might be particuhlrly favonr,dle Or unfavour,,ble for certain crops. 
Acelzit Cstimaites, theietfore. shotl Id bC based Ol a series of' measurements over 
tillte as O\Or space.as well 
The prleni of collection ot bt utilizatito data for scont'0dary crops is. ill 

particular, striking. Secondary crops are crops that, although generally grown, Lo 
nlot !ehlong 1t the malili t' )od staples ,f ' Conllltl. C'ootn,",l sesame SCl, plantain 
and sovbean arC CxamII ICs of scCo1dlarv crops inI NigCeria. FIcCd with the cost of 
data collection, the rCsear:chcr limits the obst rvations to pritncipal foodcrops such as 

t. izc. 

literature present lv shows a fair amnou~nt Of'labour input datta for these crops, but 

yam1, Cii m Co p.l, grollndnti, sorghum alld Millet. (UO1m'eitmelztl., the 

none, whatsoever, for the secondary crops. 

The key question. therefore. i,,how to obtain rapidly and at liliitrut costs 
reliable labour utilizatio i data for sccondary crops, which are preferably not time 
and locatiom specific. 

TI'HE C)MPARATIVE ME'HOI) 

At the International Institute of Tropical Agriculture (1ITA) the socio-economic 
unit has successfully developed a low cost atnd rapid method to derive labour 
utilization data for secondary crops. The method is based on a combination of desk 
study and field survey. 
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During the desk study, labour utilization data for the principal crops are Collected 
from available surveys that have been conducted during the last ten years inthe 
same ecological area-i.e. West Africa. From these sources, labour utilization data 
per operation (land-preparation, planting, fertilizer application, weeding and 
harvcsting) are derived. These are generai, lion-timc and non-location specific 
estimates. The compilation of labour data from different sources should be done 
with caution but is generally nossiblc (Conncll and Lipton, 1977). the unit of 
measurement is man-days/ha. In cases that sources provide labour data in 
man-hours/ha, these are converted into man-days (6 man-hours = I main-day). 
During the growing season(s) of the foodcrops the demand for labour is high and 
the average farmcr works 5-7 hours per day (Cleave, 1974). 

A one-visit survey is then conducted in numcrots villages over a large area. As 
past ,,,urvcys have indicated, the variability in cropping methods among groups of 
farmers in different villages is generally larger than the variability among individual 
farmers within the same village. For that ieason, a limited number of farmers per 
village are interviewed (for :xample 6-10) whereas the number of villages 
surveyed is relatively high (for example 10-20) and well dispersed over the area of 
investigation. The farmers are asked to compare the labotr utilization for the 
secondary crop with those for two principal crops (of which the data are known 
from the literature), assuming a plot of equal size for each of the crops. 

Each farmer ranks the one secondary crop azid the two principal crops according 
to their labour requirements. From these ranking the percentages of farnicrs that 
consiler the labour requirements for the secondary crop more and less than that of 
each of the principal crops arc derived. These percentages are now a,sumed to 
reflect the probabilit"v that the labour requirements of the secondary crop are 
higher or lower than those of one of the principle crops. .\ second basic assumption 
is that the estimates of the farmers follow a normal distribution with an unknown 
mean (y) and an unknown variance (al). Figure 1 shows the hypothetical 
distribution of farmers according to their rankings of labour requirements. 

. 4a 

Figure 1. Frcquency distribution of surveyed farmers according to labour input
2 )requirenents (Y--N p,a

The shaded parts in Figure 1 are the percentagcs of farmers that consider the 
labour requirements of the secondary crop (y) lower than that of crop A (expected 
value = a), and higher than that of crop B (expected value = 1). The values a and b 
are derived from the literature study. The assumption of normal distribution allows 
the use of the Z-statistics where Z is the standardized normal random variable: 

Z-
 -
G"
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which is associated with the probability: 

P(', <y < p) = 05 - P(y <Y,) 

In Figure I, Z= (u ­ a)/a where ZA is associated with the probability of
farmers judging the labour requirements of the secondary crop lower than that of 
crop A. From the percentage of farmers ranking the labour input of crop y lower
than that of crop A, this probability can be estimated. This probability, in turn,
provides the associated value for Z,. Analogously, the value of Z, = (1) - u)/a can 
be derived. 

The point of the analysis is tlhat it can be shown that: 

ZA(1i) + Z11(")
 

Z, + Z1
 

In this equation the unknown a has cancelled out. 
The estimation of p per operation provides absolute figures on the labour 

requirements of ti secondary crop. Fron. this absolute figure (man-days per
hectare), the relative importance nf the labour requirements per operation can be 
derived. These relative values, in turn, should be compared with the relative values 
that are found elsewhere in the field survey, when farmers are asked to estimate the 
number of days they actually w(;rked on their sccondary crop. As the plot size is
unknown, only relative labour mtfiFzation per operation can be derived from these 
answers. The comparison of th: absolute and the relative figures provides us with a 
validity norm ot this comparative approach. 

COCOYANIS 

Cocoyam is a root crop, generally grown in the forest zone of the humid tropics. It
has a higher nutritional valhe than cassava, but is thought to be more labour 
intensive. Although labelled by the National Academy of Sciences (1975), as a 
crop with promising economic value', very little is actually known about its 

production economics. 
Nigeria, with 40 per cent of the world production (Onwiuemne, 1978). is the main

producer of this crop. In 1980,t a farming !:ystems survey was conducted amiong 66
farmers in 10 villages spread out tLrough Fast and West Nigeria in cocoyani
producing areas. During this survey, the comparative method was first used.
 

Maize and cassava werc selected as benchmark crops. Both staple foods 
are 
extcnsively documetcd. Based oil surveys and estimates by Jones (1959), Parker
(1973), Thornton ( 1973), Igwcbuike ( 1975), ldowu ( 1975), Phillips (1976), IITA,
the World Bank and other sources2 labour utilization data for the forest zone could 
be derived (Table I). 

2A preliminary compilation of these data was done by Knpsr',-er (1980). 



Table 1. Results-corparative method cocoyam labour utilization data 

StandardizedBenchmark crops Probbility distribution of normal random Cocoyam labour utilization 

Operation 
maize 
(a)-

cassava 
(b)-

cocovam labour requirements 

P(a < v < p) P(b > v > p) Z, 

variable 

Z 
man-days/ha 
p 

A 
(1) 

% 
(2) 

Land preparation 
Planting 
Weeding 
Harvesting 

24 
10 
25 
16 

40 
13 
45 
70 

0.348 
0.439 
0.076 
0.242 

0.136 
-0.106 

0.045 
0.061 

1.03 
1.54 
0.19 
0.65 

0.35 
-0.27 

0.11 
0 15 

36 
14 
38 
60 

33.8 
25.7 
40.5 

31.4 
27.2 
41.4 

Total 75 168 148 100.0 100.0 

(1) Derived by the comparative method. 
(2) Direct from questionnaire responses.
*Generally two weedings for cocovam. 
tMan-days/ha. 



Table 2. Results comparative method soybean labour utilization data 

Standardized
Benchmark crops Probability distribution of normal random Soybean labour utilization 

soybean labour requirements variable
sorghum groundnut man-days/ha (1) (2)

Operation (a)' (b)- P(a < y < P) P(b --v > P) Z' Zt, 'lo % 

Planting* I () 16 0.364 0.091 1.10 (1.23 15 19.2 22.1Weeding 20 29 0.424 0.045 1.43 0.11 28 35.9 30.9
1larvesting 16 40 0.333 0. 106 0.97 0.27 35 44.9 47.0 
Total 46 85 78- 100.01 100.0+ 

(1) Derived hy the comparative method. 
(2) Direct from questionnaire.
 
*Erroneouslv the land preparation activity was omitted in the questionnairc.
 
t Man-days/ha.

:Actually the relative labour utilization for planting. weeding and har'esting amounted to only 65.3 per cent 
of the total labour input into so~bean:
additionally 25.3 per cent went for land clearing. 6.0 per cent for fertilizing. 9.5 per cent for insecticides application and 2.9 per cent for bird scaring
(Table 3). 
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Table 3. Total labour utilization for soybean cultivation in
 
Nigeria
 

Labour utilization 

Operation Percentage Man-days 

Planting, weeding, harvesting 65.3 78 
Land preparation 25.3 30
Fertilizer application 6.0 7 
Insecticide application 0.5 1 
Bird scaring 2.9 3 
Total labour 10).0 119 

SOYBEANS
 

Soybeans were introduced in West Africa after World War I1and gained popularity 
as a cash crop in the savanna region (Upper Volta and Central Nigeria). Because of 
the decline of the price level during the sixties on the world market, farmers lost 
interest in the crop. Now soybeans are mainly grown for home arid local 
consumption. The use soybeans for animal feedof locally grown is WLnconmon. 
Nigeria is,with the r11ot.:o,production of 70.000 MT.by far the largest producer of 
soybeans in West Africa (FAO, 1978). 

Sorghum and ground-nut were selected as benchmark crops. 0)f these two crops,
sorghum and guinea corn is the best documented. Based on surveys and estimates 
by Norman (1972), Thornton (1973), Parker (1973), Normal ,tiat. (1976), Hays
and Raheja (1977), Williams ( 1980), by the World Bank and other sources, labour 
utilization data for the savanna zone could be derived (Table 2).

In case of soybean cultivation, the number of operations that were used for 
comparison with the benchmark crops were limited to those that were common for
all three crops and of which the benchmark values coud be estimated from 
literature sources with reasonable confidence. Actually, there are a number of 
other operations involved, most notalbly laid preparation, fertilizer, insecticide 
application and bird scaring (the !atter three not common among all farmers). From 
the estimated absolute and relative figures (65.3 per cent = 78 'nan-days) the 
labour utilization for these operations can be derived (Table 3). 

CONCLUSION 

In both cases, for cocoyam as ',well as ft,,soytcans. the relative labour utilization 
per operation derived by the comparative method corresponds very well with the 
relative figures that are directly derived from the farmers responses to the question
regarding their actual labour input. The latter figures support the results obtained 
by this new method. 

It is even possible to calculate the variance (72) that is associated with estimates 
of p as an indication of the accuracy of the results. However, as the variation in 
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farmer's ranking of crops according to labour requirements depends on the 
differences in cultivation methods of the secondary crop as well as those of the 
benchmark crops, the interpretation of such a calculated variance would be 
difficult. 

The comparative method, therefore, seems a quick but, nevertheless, reliable 
method by which generally applicable labour utilization data for secondary crops 
can De obtained. 
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