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(ii) Original challenging views or hypothesis based on the
oontributor'e experience, observation and/or reflection
meant for communication, through the Bulletin, to other
readers to provoke an exohange of ideas thus establishing
professional contaote among fellow workers in the field
of African agrioultural development.

(d) 0 e: The body of this seotion is comprised of
a vari information contributed by the various divisions
and units of ECA and ohannelled to ECA/FAO Joint Agrioulture
Divieion (JAD)s This information is made up of, but not
confined to, the following iteme:

(1) Current motivities being performed by the ECA/FAO Joint
Agriculture Divieion and aleo abstract of study reports
prepared by members of this Division.

(ii) Qualitative and guantitative information of special
interest and significance produced, compiled and/or
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ECONOMIC FACTORS IN RESEARCH AND EXTENSION INVESTMENT POLICY

By Robert Evenson
Associate Professor of Economios
Yale University, New Haven, Connecticut

Decisione with respect to the extent and form of investment in agriculfural
research and extension are likely to be of greater importance in the coming
years than almost any others for low income countries seeking to achieve produc—
tivity or efficiency gains in food and fibre producotion., Unfortunately, such
decisions will not and cannot, be made with complete information regarding t
outcome or payoff to alternative investments. The process of real technolog
creation is only partially understood in all of its complex dimensions. Me
ful research activity has an inherent element of uncertainty in it. However,
lack of perfect knowledge characterizes most investiment decisions and certainly
does not bar the pursuit of efficient resource allocaticn.

|This paper summarizes sev studies of nuaruh and extension investment,
chiefly in the United States, o7 =ttempis to relate them to the policy deci-
siong facing contemporary Afric ations. An attempt is made to formalize zn
econgmic framework which yields nplications for research policy.

Economic studies of research and extension

A mumber of studies of the realised payoff or rate of return to investment
in research and extension have now been made by economists. Some have received
cocnsiderable attention and approval by research administrators. In general,
they have reached the conclusion that the research programmes studied have
been extremely productive from an economic point of view. Estimated "internal®
rates of return to investment have ranged from 30 to 50 per cent for a numbex
of studies. It would be difficult to show that any other investments under-
taken in these countries yielded returns as high as those for research. y

It might be concluded, that these findings provide a basis for a recom—
mendation that major expansions in research efforts are called for. There are
a number of reasons, however, why such a simplistic conclusion is not mraﬁud.
The research prvgrammes studied have tended to be selected because they wera
obviously suoceseful. For example, the well known study of Hybrid corn research
by Griliches (9) is such a case. Peterson's (12) study of the returns to re-
search in poultry production is another. A study by the present author {6) aid
attempt to overcome this diffioculty by estimating the benefits (measured as
coat raduntinnn) of all agrioultural research and extension in the United
Stateés in the Poest World War II period. The estimated internal rate of return

}_/ A/ nmumbar of expressions of the preductivity of investment exist; intornal
and external rates of return and coet benmefit ratios. Unfortunately, all
arc sensitive to the timing of the relevant costs and benefits. Internal
retes of return are less sensitive than the present value computations
uging a given discount rate. For comparing alternative projects they are
npt ussful. The internal rate is that rate which equates the cost and
begnefit streams in present value terms and can be interpreted as that rate
cf return which is realized over the entire period of the incidence of both
costa and bensfita.
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to all research, the highly successful and the less successful was, 456 per cent.
This estimate, which included an adjustment for research conducted in the pri-
vate seotor, would seem to overcome the objections based on the study of only
successful programmes.

A more serious objection to the application of these results to the low
income oocuntries ie that the research programmes studied were undertsken under
conditions that are simply not comparable to the contemporary setting in low
income countries. The case for the irrelevance of the high-income country
experience can be made on two different, but related grounds. First, it could
be argued that the research inveetment in the United States (and Buropean coun-
tries as well) was undertaken at a different stage of development. Second, 2
case can be made that the special ecological conditions in a particular region
detormine the effectivenese of research programmes. Thus, research successes
in the temperate sones may not be repeatable in the tropical and sub=-tropical
regions of the world.

Support for both of these cases can be developed from additional historical
evidenca. It is true that studies of the productivity of research in Brazil
and Mexico have also estimated high rates of return (1, 2). On the other hand,
we know that in many countries, agricultursl research programmes of considerable
sige have probably not effected the efficiency of food and fibre production.
More careful research is required to support this latter statement, btut to the
extent that it is true it implies that we must develop an explanation for the
apparent lack of success of some research programmes.

In a recent paper, Hayami and Ruttan (10) made some eomparisons of the
agricultural productivity gaine in Japan and the United States. They conclude
that the research institutions in both countries directed their research efforts
in such a manner as to economize on the factors of production which were least
abundant and most expensive. Japan developad yield inoreasing new technology
which economiged on land., The United States firet developed labour-saving
mechanical technology to economise on laboure I wish to return to their factor
price hypotheses, later. Here, it is of interest to note that both countries
experienced an early spurt of technology advances, followed by a period of
relatively little gain. 3/

This period of stagnation may have some important implications for con-
temporary research policy. Ome hypothesis for the pattern of change is that
the earliest attempts to develop new technology in these countries did not

gf The fact that the estimated rate of return for all programmes was higher
than the estimated returns to the specific prograrmes was basically due
to the fact that the methodology enabled a more ocomplete estimation of
the benefits.

3/ In the United Statee output per unit input, or total feotor productivity
increased by 18 per cent from 1870 to 1900, then remained roughly constant
until around 1930. In Japan, rapid gains were also achisved from 1870 to 1920
with a relative slowdown thereafter, Hayami and Buttan (10).
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a thorough understanding of fundsmental phenomena. That is, relati
little underetanding of plant physiology or genetics, or Hihﬂ&tw rolation=
ships was pecessarys In tho United States the role of the larmer-inventor
the blacksmith-investor wes important in the early period. In Japan the
farmer played a major role in the development of new rice varietics, y

These relatively easy goine were soon exhausted and the further advances
that otcurred after a period of stagnation were gemorally of a different :
These rn advanoes were not possible umtil the fundamental studios in pl
phy=iolcgy, phytopathology, soils and genetics allowed them. Hybrid corn, fo:
exarple, required some advances in the knowledge of genetics. Flant
programmee generally bocame more sophisticated. Likewise machine development
hgu.rlhnq'uu more enginoering knowledge and the fu-:-dmturm-m
%0 the engineer,

This experience merits more study becsuse it does have important imlioﬂ
tions., It is very tempting to believe that thoro are casy gains to be had
regarding new sgricultural toohnclogy. A great doal of technical aid has qu
given on this basie. This is especinlly the case regarding the borrowing of
technology from ancther country. Tet it is mhﬂ;ﬁumiih-wpiﬂ}
are just not there. While for the moot part, the low=income countries have
not cxperienced any rapid periods of technology change, thoy have expe .
chiongu and have very likely oxhousted the easy geains which 4id not require a
gignificant science pomponent. The recent acocunts of the exporience in the
Soviet Union of an agricultural research programme dominated by non-scienti
becrs this cut. 5/ The "peasant sclontists” and the "hut-labe" may have had
1ot of politiecal appeal, but there is little evidence that they produced

in productivity.

4

Of course, no country or region will be preoducing new technology in "
tion from cother resoarch efforte. Ams noted earlicr, the thrust of many
micol aid programmes in the LIC's hao been to simply transfer technology
the sgotor, relying bamically on extension sctivity., The blame for the
failure of almost all of the carly programmes based on this model %o meet °
objoctives was first placed on the ignorant oulture bound poasant. While a
great many planners and administrators still have faith that these pro
can cyorcome this supposed ignorance, most of the appraisals of those effo

wrongs We now have a guod doel of ovidence from the rapid adoption of
whoat and rice varieties in the past several years to put to rost the

4/ hrg Yamade and Heyani (10) for a documentation of the role of the fumar-'f
L*]

der.
5/ Joraveky in A y (11) details the main features of the
Rowanrch ey periocd of domination by the “agrobiologiste®

' T4D. Lysenko. He discounts the role of ideology in Lysenko's role, ¢
ding that Lyeenko wos simply a non-scientist who hed an ebility to
1@ power in the partloular political situation of the time. i
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of the ignorant peasant. lhen provided with the new techmology, the farmers
in India behave pretty much like the farmers in Indiana. 6/

The roal diffioulty has been that the purveyors of the new technology
usually were trying to transfer technology that simply was not economloally
profitable in the new setting. Fortunately, farmers have generally not fole
lowed the bad =zdvice given to them in theee cases. Actually, agricultural
research administrators have paid a great doal of attention to the differences
in e¢cological factore betweon relatively small regions in the establishment of
research systems in most countries. Indeed they have generally carried the
concept to excees. Most observers would agree, for example, that excessive
fragmentation of research etations i¢ oné of the major problems of the con-
tomporary modern agricultural research establishmonts.

Unfortunately, the rogiom specific mature of agricultursl technology has
not been fully takem into account in most technical aid programmes. I believe
that a more realistic appraisal of its isportance would have resulted in very
different investmsent patterns. Highest priority would have been given to the
dovelopmont of strong scionce—oriented resesarch units capable of producing new
knowlodge, not only of an applied nature, tut of the fundamental phonomena of
biclogioal relationships for the particular regions as well.

Table 1 presente data on international lovels of investment in agricultural
repearch. Those data are anmual expenditures in United States dollars for the
mid=1960's. 1/ While they are subjoct to some error (especially for Zastern
Furope and Russia) they do serve to place the world-wide pattern of agricultural
resoaroh aotivity in perspective.

The major features of the table are:

l. Tho high rate of par ta income countries; United States, West Burcpe,
Canada, Australia, New Ze and Japan account for almost 7O per cent of the
world's agrioultural research and 60 per cent of the world's sgricultural ex=
tenolon.

2. Adding Eastern BEurope, Russia, Israel and South Africz and Scuthern
REhodoaia to the above group raises the developed countries percentage to 89
per cent leaving the low-income countries of Africa, Latin America and Asia
with only 11 per cent of the world's investment in agricultural research and
20 per ocont of the extension investment.

6/ The study of the Indian Intensive Agricultural District programme by Dorris
Brown (3) bears out this contention.

]/ The table is based on numercus sources. References are availstle from
the suthor. For African countries the excellent study

M%ﬂrﬁ by Ste GaC» Cooper (5) bas been the major
BOUTOG « e for the East Buropoan and countries of the Soviet
Union are approximations subject to a substantial error.




Table 1. Intarmational

regearch and extension investment

Estimated expenditures

Per cent of GIP origin-

HNumber of farms

per year million 1966 ating in agrioculture per
US Dollars spent on senior extension
Hass Ext. Rese Ext. regesarcher worker
United States 188 178 2.17 <99 346 555
Canada 60 26 1.62 1.05 321 167
Australia 51 (24) 2.98 126 Nels
Now Zealand 6 5 159 160
W. Eurﬂpﬂ 200 13G 188 »52 11.6']5 E‘EE
E. Burope & Ruseia 200 (130)
Mexico 2.0 a3 4,550 64 320
Other Central Amerdica
& Carribean 440 3 .11 .52 4,270 3,407
South America (24) (18) «16 .08 3,846 2,538
Africa (excluding
S« Africa & Southern
Rhodesia) 57 523 W49
HWe Africe 10.3 10 «11
E. Africe 17.0 20.1) 1,20 1.80 19,143 €01
Ce Africa 1.7 (2) 6,179
N« Africa 18.0 (20} + 68 6,!]50
(8. Africa &
S+ Rhodesia) (1) (5)
Japan &2 36 1.24 a e 1,131 433
Ierael 6 4 E!ﬁ?
Asian LDC's 42 (60) 10 16,700 1,038
WORLD TOTAL 1,106 (671)

Y1 /asHoy /YT o /o

G e¥ed
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3. Except for East Africa (and North Africa), the per cent of Gross Domestic
Product originating in agriculture spent on research in the low-income coun-
tries is markedly lower than is the case for the high-income countries.

4« The disparity between the LDC's and the high income countries is especial-
ly great when expressed on a research per farm basis. This is affocted by
average sige of farm, of course. Extension per farm whon less disparate indi-
cated that expenditures per researcher are more uniform throughout the world
than expenditure per extension worker.

Table 2 presents limited data on the size distritution of cxperiment ste—
tions. Again, the coverage, especially for the smallest stations may not be
entirely accurate for all of the included countries. In particular, not all
of the branch stations in the United Kingdom, Canada and the United States are
included. Taking this into acoount, however, a clear difference in the propor-
tion of researchers in relatively large stations between the low-income coun—-
tries and the high income countries is apparent.

Table 2. stribution of nt tione: sel o
Humber of staticne with senior research staffl
™ 5=9 T 10=19 20-49 | 90 + |
United Kingdom 10 16 16 3 10
Canada 21 17 10 14 3
Im — o e — m
West Africa 65 14 6 4 0
East Africa 61 4 T 0 0
Central Africa 26 8 1 0 0
Afghanistan 0 1 0 1 0
Ceylon 1 4] i 3 #]
Taivan 1 0 1 3 2
Indonceia 1 1 3 1] 0
S. Korea 0 2 0 1 l
Malayeia 3 0 0 2 0
Nepal 0 4] 0 4
Philippines 1 0 0 2 3
Thailand 1 0 0 2 1
Japan 3 2 1 4 18
Australia 6 8 1 12 6
New Zealand 2 1 6 2 3
South Africa 7 5 1 1 4
India 5 8 18 14 8
Pakistan 12 5 6 1 1
An analytic frameworl

In this section an attempt is made to develop a framework of analysis,
vhich can be used to deal with investment policy issues. Theo state of the

m
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art in economics, for that matter in other fields of study, is not such that
we have available to us rioh analytic models with implications which have r
withatood the test of evidence. Inetead we muet rely on oversimplified for- -:.
mlations which are not inconsistent with what we know about research activity
and yet provide a framework for analysis. l
To begin, several distinotions should be made. The first is between |
final and intermediate research cutput. Final research output is the central
focus of the frameworks It is the set ﬂmtﬂﬂm:ﬂi&mmq
ly useful to farmer producers. It includes new crop varieties, new chemicalsy
new mschines and new intangible techniques such as fertiliser placement infore
mation. JIntermediate research ocutput is not in an economically useful form and
is generally in an intangible form. It ranges from soil survey data to the
dovelopment of experimental design improvements. It includes kmowledge in
plant physiology, phytopathology, geretics and related fields. It is "inter-
modiate" in the sense¢ that it is of use to the ressarcher oreating final pro-
ductes It generally is created in response to both the demands of the final
output repearchers and to a set of science related incentives such as publice=
tions standards in scientific journals. i

We can comvenisntly separate the analysis of the aﬂuptimnfthmto*—
niques or final research output from the analyses of the oreatiom or E
of thése new techmiques. It is easiest to turn to the adoption analysis
gince we have a substantizl body of economic knowledge to tuild on. -

The process by which new techniques which are in some sense "available"
10 a ¢ountry or region are sdopted (or rejected) has received attention by
gociologists and economistes as well as by extension specialists. GSome con-
troversy over the relative importance of sociclogical and economic factors .
existe in the field., It does not seem fruitful to cxamine those ismues hores
This analysis ie basically an economic one, but it does not imply that socio=
logical factors are unimportant.

Fundamentally, the issue is; how do farmers behave when they bocome aware
of potential new techniques? The perfectly rational producer is presumed to
be continuously attempting to maximisze profits. He may not actually do so and
in a dynamic setting where new techniques are continmucusly becoming mdhblj.
he almost certainly will not. He will, however, have a demand for informatien
gbout the potentially profitable new techniques. This will depend on his
swareness of what is potentially possible (and henece is partially determined
by the suppliere of information). Even if he is averse to risk, he will almost
alwnys take some risk in the adoption decision. In faot most early adopters
mey have a strong preference for risk.

The demand for information is derived from the wubjective judgments of
farmers and the understanding that information will enable them to generally
moke fower mistakes and to produce at lower costs This demand will be very
limited in a situation where little experience with new factors of production
has taken place. Tho traditiomal farmer in a community where few techniques
af wvalue have been available should not be expected to be a demander of |
information. Extension programmes with little substance to extend do not fimd

m‘ﬁ
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a receptive mudiences On the other hand, when new techniques are available,
farmers demand a groat deal of information. In a situation of rapid change

it is almoet imposnible for the extension workers to keep up with the flow

of information. Progressive farmers often find that their experience with
new techniques and with private suppliers leads them to conclude that the
often poorly trained extension worker has little to offer. He then turns

to the researcher as a source of information. This experience is quite com=
mon in regions where the “green revolution" wheat and rice technology is being
adopted.

This is not meant to imply that the information suppliers,; be they public
extension agents or the agents of private input supply firms cannot perform
an important function. The productivity of this activity does depend in &
very crucial way on the availability of new techniques, and in a long run
sense on & more or less contimous stream of new techniques becoming available.
To be sure, in the carly stages of change they play a orucisl role in develop-
ing anawareness to change and an understanding of the techniocal features of
production aotivity. They alsc play a key role in providing '"feedback" in-
formation to the researchers. In a dynamic setting, information suppliers
and producers also can create some new technigques. Farmers are likely to be
doing some inventing or sub-inventing by adopting techniques to their special
set of producing conditions. Change agents can participate in this process
and convey information from it to other producers and to researchers.

Recent studies of the role of education as a factor of production have
(Weleh (16) and Chaundhri (4)) shown that the economic value of the education
of the farmer is also closely related to the availability of new technigues.
EBducation is viewed in these studies as having two possible effects on the
productive capability of ite recipient., The firet is the skill or worker
effects It ia simply the learning of particular skills or abilities to par-
form tasks. The second is the "allocative ability" effect. It is the capa—
city to process information and to make decisions which enable efficient or
minimun cost resource use. Formal education, of course is not the only pre-
cedure for acquiring either skills or allocative ability. In faci, most
farming skills are learned in the family and on the job. In a traditional
setting, allocative ability is relatively unimportant. Through = long process
of trial and error, the traditional methodes of production are guite likely to
bo the most efficiente8/ Traditions are also learned predominantly in the
family.,

Under conditions of change, decision making capabilities becom¢ important.
Allocative ability requires the ability to communicate in a relatively effi=-
cient language. Literacy should be important in this sense. In addition,
decision making requircs some orderliness of the organizetion of concepts and
information. Formal education, and perhaps especially primary education, can
thus serve to createc capabilities that are of economic value. DIducation is
both a complement to and a substitute for the services of the information

_ﬂf TeW. Schults (13) in his classic Transforming M!’-%& Agricul ture
Aereione the enee for officiency in traditional agrioulture.




supplier. Extension and education are complementing in that education imp
the efficiency of communication and the use of information. Mmhn
stituses in that information suppliers do¢ (and should) partially process 1n-|
formation by presenting it in eimple and reliable form. In this sense they
perform part of the task that education enables farmers to performs 9/ h
We turn now to the touch stone; the availability of the new techniques
or final research output. It has already been noted that one regicn or
may #gimply borrow them from ancther region. This borrowing is limited by the
specificity of the techniques to the particular soil and climate conditions
and factor endowments where they were created. Of course, it may be llnlihli
for a particular region to borrow from other regions even if the techniques
are pocific to conditions which differ momewhat from the conditions in the
region in question. This is the cheapest way to get available techniques. *—
fortunately, it is not a realistic option for most countries for the simple
rcasan that few countries have a reliable scurce of this kind of "spill ml.f
supply of new techniques. Either the specificity of the technology preve
it or investment in the oreation of techniques which it might use is not
places We have already noted the paucity of research investment in the
and b=tropiocs.

Most regions consider the option of creating most of thoir technigques
inetdad of mimply borrowing them. This does not mean that they do not bo
only that they do not borrow final research output. In general, not all te
mqu“ will be indigenously created, a8 producers will sdcpt the best sechnique
without regard for its origin. In fact the decision %o indigencusly create
particular techniques rather than borrow them has a peculiar property. The
price a regicn pays for pursuing the strategy of indigenocus coreation of teche=
niqudée is that it gives up the option of borrowing, at low cost, from other
regions.

The creation of these new techniques is the direct object of researchars
specialising in applied or final product research. Their activity is a com=
bination of searching (in an experimental semse) and learning or borrowing
knowledge from other scurces in an attempt to improve the conditions of search.
Some of the pertinent features of research are reflected in the "economics of
information" models in economic literature (Stigler (14)). While somewhat
artificial, thoy do provide an analytic framework. The basic feature of models
of thies type is quite simple. It ic supposed thet an individual researcher, or
o particular group of researchers, commands a well defined set of informatiom
or stock of knowledge at a particular point in time. This stock of knowledge
essentially defines & distribution of potential new technigques or final re=
soarch output. Holding constant this stock of knowledge, researchers are cop—
stralned to searching within that distribution.

On balance, education is proba complementary to '|
bly extension, except in

eponomice with relatively high levels of education. See mn (8) nr

some evidence cf the substitution relation. B
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The ordered statistic relationship or the expected maximum value of the
new techniques discovered then becomes a kind of partial research production
function sharing the relationship between research effort and expeocted re—
search cutput. As Stigler and other (14) have shown, the expected maximum
value of the potential findings (not the expected value, since the only find-
ings of value are those which are superior to those already known), the higher
is the mean and standard deviation of the distribution. Also for all of the
usual distributional forms the marginsl productivity or the expected contri-
bution of additional research is a diminishing function of the search effort.

Of course, the final product researcher will not be content to simply
search and will generally attempt to add to the stock of knowledge which de-
termines the potential research output. That stock will include new technigue:
produced in other regions, and intermediate research findings. The components
of the stock may be tangible, as with plant breeding stock or research equip-
ment, or intangible, as with experimental design concepts. We have noted that
almost all final research products or new techniques have some degree of speoci-
ficity to scil, climate, orop, and factor price conditions. The same holds tn
for intermediate research products, though to a much lesser degree. The extem
to which the stock of this knowledge held by a particular group of researchers,
depends on the effort devoted to learning, the capacity to learn, and most
importantly, changes in the stock which is worth learning from their point of
view.

The model is summarised im this simplified form as follows:
(1) E( Pyy) = ML o440 Tyy)

(2) o044 = O(Kgyy Ky

(3) Xy, = H(K],, KL,)

(4) xgt'Lit*{l"") l{t-
(5) Kiy = Lig + (1 = 0) Xiy _ o = H(L) L,
(6} Lft - J{ Pit' Ritl KI;J'

(7) Lit -Kﬂﬁt: li:}

P
1= w(L) Lis

Equatione 1 -~ 3 simply state that expected productivity, gains (ignoring
the adoption process) in try or region i in time period t, are a function
of direct research effort, y and the parameters of the distritution of
potential new techniques % Ind X.,+» These parameters are related to the
stocks of knowledge held 3 the :uﬂunhur- regarding final and intermediate
knowledge. Equations 4 and 5 simply state that these stooke will change over
time because of learning, it and Ly, and will decline because of depreciation



and obsolescense (1 — a). These stocks ars thus a distributed lag function
of pregent and previcus learning, much of which might have taken place in
graduste study, for example. Learning i=s posited in equations 6 and 7 to

a Tunction of directed efforts to learn, 4 and available stooks, HWM Hu.“.,._
.FFEE__E:? -

This modal may appear to be extremely artifieial, but with soms further
clarification and enrichment it can be meds more meaningful. For example,
the EE%E. of the wodel ocmn be supported with some evidenoce. MNote
that a|group of researchers may be quite competent and ables to use sophisti-
cated ressarch teols in their york sn”.—-.pE bacome subject to the diminishing
and

E-FE Eq-aluutuﬂ.ﬁunnugﬂn._
m: ﬁnMﬁEE._ change thrélgh tind} such a group would find that dluiniehe
18} returss to leawning would meke it ALrficult %o add to XY, and Ki. and that
diminishing returnn to sesrch would limit final research cufput. si¥uations of
exhausted potential are not uncommon in research experience.

The development of improved varieties of sugar-cane illustrates and
gupports the foatures of the model. Prior to 1920 or so, the cane breeding
programmes throughout the world were based upon simple crospes of a number of
commeroially important parent varietiee of o single species. With relatively
fixed breeding stocks and a relatively fixed research methodology we would
axpect the search situation to hold mnd consequently to obeearve significant
diminibhing marginal productivity to research. This testable implication of
the model is supported by some ¢vidence. The Barbados station in the British
West Ihdies, for example, produced 10 commercially important varieties from
1890 %o 1910. This declined to only 1 from 1910 to 1920. In the 1920's a
major mdvance in KI* coourred whan the expariment stat in Jeve and India
doveloped the "nobdfization” or interspeeific hybridization breeding programsis
Barbados was lete in learning about this methodology and did not introduce it
until 1520« Prom 1929 to 1939, both breeding programmes were useds The ex-—
hausted "ooble" programme ylelded 4 commerocial varisties, only one of which
was of major importance. The nobilisation programme yielded 12 varieties of
major gommercial impertance, seven of them coming in the first few years of
the new programme. With the same selection methods the exhausted programme
yailded one commercial varicty per 40,000 seedlings tested. For the new pro—
gramme, the retio was 1 in 1,500 for the firet seven varieties and 1 in 2,500
for the next five. (1).

1 believe a considerable amount of additional evidence could ba brought
t2 besr on the search question. In some gense, the most important feature
in the modsl is reflected in equations 6 end 7. Learning possibilities for
a EE.*W oountry may be largely excgencus te the ecuntry. If the stocks ﬁ
and K*  do not change becauss the research investments to change them are
not being made, a small country will be able tc do 1little about it. Again,
it should be emphesiged that the specificity of both the final and intermediaste
research cutput determines the size of the borrowable stocka. A large mimber
of new techrigques have been oreated over time in the agrioultural sectors of
many oountries. It is probably true, however, that the specificity of the tech-
niques makes very few of them of any relevance to the contemporary African set—

ting.
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The existence of borrowsble intermediate research knowledge, K, 18
parh%g- of more policy relevance than for African countries. !ﬂ larger
ls K%,y the more sensible 1t is to a research investment programme
nriaﬂig to applied or final produot research. I would hypothesize that in
Taot Ky is relatively small for the entire tropic and sub-tropic regions of
the uurid. The research on soils, water supplies, plant physiology and phyto-
pathology in these regions is gemerally limited.

The specificity in the model is also testable and I am attempting to
devise such tests for a number of crops at the present time. Preliminary re-
sulte using wheat production data support the specificity hypothesis. The
results are very tentative, but in view of the strong statietiocal support for
the specifioity hypothewie a summary is of interest.

Table 3 summarizes 4 alternative regressions of wheat yields from 64
countries and 21 years on several variables constructed from data relating to
wheat oriented research. The number of sclentific papers on wheat breeding
and related agronomic work has been calculated from the journals, Plant Breed-
ing Abstracts, and Field Crop Abstracts. These journals have been abstracting
and classifying the world's literature for many years. The measures used do
not reflect sctusl wheat research inputs, but are a good measure.

The model is basically a stock or "level” relationship and ie consistent
with the analytic framowork developsd here., The inelusion of dummy variables
for countries esssntially converts the dependent variables, yields, into yield
derivations from each country's mean yield level., All variables have the
expected sign (except for 6) and the estimated coefficients are several times
their standard errors in all cases. It should be noted that we do not have a
fertiliger variable for wheat by years. This will bias the results to the
extent that fertiliser use ie correlated with research.

Perhaps the aspect of these results of moat interest is the smignificant
relationship of the regicnal research veriables and wheat yields. Twe concepts
of reglons are developed here. The first is the micro-region relevant to in-
digenous reeearch effort. Lacking other information this is takem o be pro—
porticnal to wheat acroage, hence variable 3, the indigenous research variable
is deflated by acreoage. The second is the reglonal constraints to borrowlng,
1.0, the region which defines borrowable research. These were defined as the
Koopen olimate regions used by geographere (15). A total of 11 climate regions
ara thus defined and used to calculate the regional ressarch variables. The
number of regions (plus an adjustment for regions of unequal sizs) in each
country is used to deflate these variables.

The regional variables are of the form:

=P
e(1 = 1"") CRP/H. The interaction term SR is the borrowing term. 10
In this form 5 measures the amount of borrowing from the rest of the region

10/ Instend of Plant Breeding Abetracts data, the more agronomy oriented Field
Crop Abstracts data were used in the borrowing specification. The two
series are highly co=related.




that d take place without indigenous effort, B /N. In these tentative
results this turns cut to be surprisingly high r cent. Note in regres-
sions 3 and 3 that the papers produced in regions outside the defined regiona
arc not positively related %o yield levels. Obviocusly, these results are very
tentative. i
Iable 3. Standard derivatives in parentheses
Rogression 1 2 3 4
Constant 2.24 13.38 2.45 13.08
1. Time o262 -+107 «354 «217
, (.019) (.056) (.032) (.084)
2. Area -+00013 -.00013 =+0005 -+00020
( .00001) (+00003) ( .00001) ( .00003)
3. CP/A 15.25 15.60 15.42 15.86
(1.23) (3.32) (1.23) (3.30)
4. CRP/N 00042 00287 .00048 .00304
( 400006 ) («00014) ( «00006) { .00014)
5. SR - 400005 - +00046 - +00005 - +00044
( .00001) (+00003) ( .00001) ( «00003)
8. WP -.00042 - 00140
(.00012) (+00029)
1. Country
dummies Inoc. Ino.
R 9073 2974 5082 . 3099
F ratio 909 111 857 98
Dofinitions:

Dependable variable: yield of wheat per acre

le Time = messured in years

2. MArea = acres harveosted wheat

3. mfn = Scientific publications abstracted by Plant Breeding Abstracts,
cusulated to time t, divided by average acres harvestod. |

4. CRP/N= Scientific publications, (PBA) cumulated to time t, for the
region in which country i is loeated minus the publications of
country i. (Countries which have more than one region are app
ted to regions on the basie of acreage) divided by N, where N is
the number of rapouu plus the variance of the rogional share in

_ ugunfyi ni-n?
5. SR = o% ¢t (8) CRP/N (s) ds, where Pi is the current number of papers
in !‘:Lo’l.d Crop Abstracts in country i.
5. WP - cumulated mumber of papers (PBA) for world minus oountrv i'e il

papers.
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Further work is planned with alternative definitions of regions and with
other distributed log formulations to test for depreciation of kmowledge.
Other orop yields will be teeted in a similar fashion. It will be possible
%o include fertiliser data in a specification for all crope and expenditure
ond mumbers of research data will be utilized as well. Here we note only
esurprisingly significant relationships between research and yield in a orop,
where prevailing mythology holds that the only major change has come from a
"green revolution'.

A final point on the aspecto of the framework. New techniques, the sought
after final research products, may be quite ocomplex in nature. In certain
cases, as with a crop variety, a technigue can be exprececd as a woighted
sum of several components, the weights being implicit prices. For example,

z plant has characteristics of disease resistance, fertilizer responsiveneos,
drought resistance, ease of mechanical harvest and cthers as well. The value
of the plant variety will depend on the relative values of the characteristics.
For example, if fertiliser prices decline, as they in fact have, the value of
fertiliger responsiveness and related characteristics such as lodging charao-
teristics will change. This calls for a change in the search strategy placing
more emphasis on the now more valued characteristics. As Hayami and Rutten (10)
have argued, responsiveness to changes in prices and technical conditions are
extremely important souroes of productivity gains.

Pnlig iesues

This review of economic studies and development of formal models, is not
adequate to do more than suggest some major, and probably obvious, conclusions.
Hopefully it suggests somo avemues of information collection which ecan serve
1o improve allocative efficiency in research and extension investment. The
following statements reflect the implications of the models presented here and
the rather limited information about the contemporary African setting that I
have,

le There is a clear ordering of investment priorities which derives from

the asymmetry regarding the interdependency between research, extension and
education. The value of extension effort (and education, to a lesser extent)
depends oritically on the availability of research results. The valus of
research results depend to a much lesser extent on extensiony since profitable
new techniques will be adopted albeit at a slower pace, even without extension.
The pursuit of massive extension programmes when there is nothing to extend
not only wastes scarce resources, it destroys the oredibility of the extemsion
service, thus hampering ite effectiveness when it does receive techniques
worthy of extension.

2+ In the early stagos of transition from traditional agricultural forms of
production, the adoption process is more difficult and the role of education

and extension in changing attitudes for purposes other than immediate produc-
tivity gaine may be important. The pursuit of massive extension and education
programmes, for these ressons, means that the marginal pay—off to research or

borrowing is much higher as a result.
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3+ Perhaps the major policy issue in technology oreationfocuses on the speci-
ficity of the techniques createds The more specific the techniques the less
gense it makes to pursue either a simple borrowing strategy or an "adoptive" L
reseanch programme. The evidence supports the existence of a considerable
amount of geographic specificity. An individual country will generally find
that its prospects for rapid productivity achievement will be governed heavi
bty the region-specific final products it can borrow and by the region specifig
intermediate products that it can build indigerous research programmes Oh.
Inveetment decisions by individual countries, each acting in its own best in-
terests, will not result in an optimum investment policy from the point of
view of all countries (unless the specificity ies very high)e. This is because
each dountry will invest to the point where the expeoted return to the coun
is equal to the expected return on alternative invustments. Tho global optim
requires that investments be made such that the return to research to all reci
pients of research benofits be equated to returns on alternative investments.
This, of course, is the argument for regional research co-operation. It is
an extremely important argument.

L S &

4+ 'The creation of what we have called region specific intermediate tnu_ulqt
iz very possibly the most oritical to the realization of sustained productivit
advande in the African countries. It is also the type of research to which
the regional research argument applies most consistently. In addition, the
condugt of this research is most affected by economies of ecale, that is, re-
searchers are more efficient in producing this knowledge the larger is the
instifution in which the research is conducted. 11/ A powerful case for in—
vestment in strong regional (or national in the case of the larger countries)
research centres oriented to the production of intermediate resecarch knowledge
in the service fields exists. The "International Institutes", are providing
some of this work, but many such centres are reguired.

S5« Tae crucial contact between final product oriented researchers and inter-
mediats product researchers argues that the intermediate research institutions
ghould net be isolated from thae applied final product research. Nor should
extension workers bo organiged in such a way that they are isolated from the
rescarchers. The forces which result in the isclation of these activities ara
very strong; different government agencies may be involved, intellectual smob-
btery on the part of discipline—oriented researchers and a general lack of undsr-
standing the importance of these interactions. Great organigzational skills are
required to achieve the research productivity potentially available with the
propey mix of activities.

6» 'The training of researchers is ocrucial. The graduate school facilities
of the high income countries are generally available, and should be taken
advantage of in the short run. The framework of this paper, however, suggests
that the value of this training is of less value than might be supposeds A
great part of graduate training is of less walue than might be supposed. A

e —————

ll/ For a discussion and some evidence on the economies of scale to research
conduct see Evenson ( ].
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great part of graduste training is the mastery of a body of intermediate knowl-
edge. Ae we have noted thies is lesser value to the extent that it ie specific
to other regions.

A further bit of theory can be brought to bear on the graduate study
policy. The "brain drain" literature h=s shown that the production of brain
through graduste stud) is a relatively labour time intensive activity. In
the long run those rogions with the most abundant labour time should have the
comparative advantage in their production. Pew countries with abundant laokour
time have moved to expleit this comparative advantages Of course it requires
o considerable amcunt of intellectual cepital, but producing value added im
graduate studente and intermediate research knowledge are highly complementary
products. Long run inveetment strategy calls for thse tuilding of graduate
etudy centires as an integral part of the centres emphasizing the productiomn of
intermediate lmowledge.

T. Hesearch programmes should anticipate as best they can, changee in the
prices and form of related inputs. Flant breeders, for example, should alter
their seleotion procedures in response to lower fertiliser prices (which will
probably decline much more in Africe) by giving fertiliser responsiveness much
more weight. Likewise, the introduotion of improved mechinss, will alter pro-

grammes.

8. Moat African countries have had research programmes which concentrated
on export orops such as coooa, tea and sugar. Many have been productive. The
shift in emphasis after independence from colonizl powers have been toward
other crops, especially the good grains. The potential in these crops is
large and the shif't in emphasie consistent with economic theory. That is,

the larger the mumber of units over which = new %echmique can aghieve coat
reductions, the largoer the value or benefits to be derived from research
croating the new technique.

9« Ex Post studies of research experience are of course of limited usefulness
for research plannings They cannot really be used for mioroplanning st the
project level. This kind of planning is best achieved by seeking sccess to

as much technical information from the bench soientists as possible. In general,
effective research organigatione have given competent researchers freedom to
pursue studies which the ressarchers felt would have the highest pay-off. It

is very easy to overdirect or over-plan research at the micro-level. In the
context of our framework, this is a hampering of the search-learning process.
The model predicts lower pay-offs in the presence of mcet restricticns,

On the other hand, research can be directed at a somewhat more ageregate
lsvel without inhibliting the individual researchers. Declesions with respect
to who is hired, and emphasis on fielde of training allow research administra-
tore to shift the alleocation of resources between fields without hampering
individuzl efforts The experience of other rgsearch programmes can give valu-
able insights and allow the achievement of = productive "mix" of research,
extension and teaching rescurces.
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COST AND RETURNS: A STUDY OF UPLAND PADDY
PRODUCTION UNDER TRADITIONAL FARMING CONDITIONS
IN THE EASTERN STATE OF NIGERIA

By D. Ehigie Omifo
Nigerian Institute of Social and Economic Research
University of Ibadan

INTRODUCTION

The modernisation and expansion of food crops production have becoms im—
portant featuree of Nigeria's agricultural pelicy since the 1962-1968 economic
plan period. 1/ With the change in policy, the Western Nigerian Government,
like most governments in the country, has campaigned for the rapid develop=—
ment of the rice industry. In spite of the campaign, not much appears to be
known about the economics of rice production among the myriad of small far-
mers 2/ (who constitute the dominant agricultural producers in the area) %o
justify the implicit exhortation to farmers %o risk their limited rescuroces
for rice production. The gap in knowledge encouraged a survey to be mounted
on the industry in the Bastern State in 1969. 3/

The main objective of this paper is to examine the economic basis for the
current policy towards rice production in the Western State by use of the 1969
survey information. From the examination of the results, efforts will be made
to suggest measures for improving the lewvel of efficiency of paddy production.

I. METHOD OF STUDY

Our approach in this paper is primarily analytical. Costs, returns and
subsequent determination of profits will be analysed from the farmer's point
of view., The approach is based on the assumption that the farmer desires to
optimize his farm income within the limite of his environmental constraints.
A prerequisite for the ideal situation is that every enterprise on the farm
should be profitable,

l, ©Specification of costs and returns elements: The major operations re—
quired for transforming the various elementary factors of production into
the product paddy (unhusked or rough rics) under the prevailing "slash

1/ The strong emphasis on food production is clearly indicated by the Fa0
experts who were commissioned to advise on agricultural development in

Nigeria. Vide FAO, cul tural in Ni 1965-1980, Rome,
1966, pp. 19=24. Before y cial polioy meinly favoured the
expansion of the export orcps industry.

2/ The 1962-1968 plan for food orop production was handled in a rather vague
way as there was insufficient agricultural data. The chief architect of

the 1962-1968 lﬂ%ﬂ.ﬂ National Development Plan, Dr, Stolper, indicated
that "Planning Without Faocts" was most evident in the agricultural sector.

3/ The direotors of the project are Drs. Osifo and Anthonio, University of
Ibadan,
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burn" technology y in the Weatern State are, land preparation (in=
uding underbrushing, felling of trees, burning and clearing of the farm),
ting 2/ (at stake), fertiliszer application (by an insignificant mume
er of farmers), pest control (especially birds), weeding (cmce or twice),
E:vaa‘hing (including transportation) and threshing, The elementary fao—
ra of production required include the followin labour, fertile land,
adequate olimate,,seeds, fertilizers, chemicals (including 'black magic'
for soaring away birds), implements Einuluding cutlasses, hoes, axes, har-
veating kmives, baskets ).

We 'employed the following definitions and conventions in order to B'.l.mpli.ﬁ'
the problems of measuring the factors of produotion and product: '

() Labour (excluding management) was broadly divided into family and
hired categories. Under each category is the sub—division to adult male
and female (who are over 15 years) and youths (who are less than 15 years).
Lébour input for sach operetion was measured in hours. Agsregation of
lgbour inputs was done after converting adult female and youth-hours inte
men=hours. 3/ The aggregate labour input was valued at the model wage

rite whioh was effective among the farmers in the areas under study in
1969, (The observed modal wage rate during the 1969 rice growing season
whe 5 shillings per day. )

(b) land was meagured in acress The rationale for the method was the
agsumption that rice land in the sample area was hcmogeneous. This cone
venient assumption was adopted because we lacked the resources for stan—
dardising the basic variations in potential land inputs. In other words,
there was no reliable means for differentiating the various soils in our
eanrle area.

(¢) Capitals Here we were mainly ooncerned with the direct expenses (far
paddy production) and the part of the fixed cost elements in the farm thas
ctuld be imputed to paddy production. The various elements of fixed cost
wars volued st their prices in the market nearest tc the farmers, In ro-—

gard %o the fixed cost elements, capital consumption was computed by the

:I_.j The only important innovation acocepted by some traditional farmers in our
sample is the acceptance of improved seeds (0.5.6) for planting, An in=
significant number of farmers applied fertilizers to their rice farms.

2/ Uplend rice is mainly grown as a sole crop in Abeokuta Circle. The prac-
tice of sole cropping makes the estimation of coets and returns an easier
tasilc than if mixed cropping had been adopted. Sole cropping was practised
in 8ll cur sample farmsa.

3/ Following the Ministry of Agriculture and Natural Resources (M.A.N.R.),
t=stern State, one youth or female=hour was held equivalent to two=thirde
man-hour., A working duy is equivalent $c 8 hours.



straight line depreciation method. The annual depreciation figure for
each slement wag further divided by the number of farm enterprises in
which the partioular implement was used in order to derive the eatimate
of capital oconsumption. The summation of the adjusted depreciation fig—
ures for the recognised slements of fixed costs gave the required capital
ceneumption figure for paddy production. (Wﬂ did not include the valuas—
ticn of tuildings in computing the depreciation figures. )

(a )t Managewent: No attempt was made tc measure this highly gqualitative
fﬂﬂ- OT'a

(e) Output: The product of the transformation processes which were men—
tioned earlier ie paddy. The product from a sample farm was valued at

the model producer price for paddy just after the harvest perdiod in 1969,
The price just after barvest wms used im order to avoid the complications
of value added due to storage =nd related factors. (In 1969, the modal
preducer price after harvest scason was 5 pence per pound weight of paddy. ,

2 Enwai of datat The farm recoris tuchnigque was adopted for collecting
information on specified elerents of oosts and retuina from 211 sample
farmers distributed over tlhe Inportant paddy growing areas in the Gtate.
The compilation of the form reccrds for the largely illiterate respondente
wan made possible through ihe sgency of specially trained staff {inul':ﬂiug
20 field assistonte and lwc supervisory semior field zssistanis }, whe are
nermally extension workers in their various locations. The field siaff
aspieted the Tfarmere toc make emiries on the following rice farm reccrds:
cagh,; daily labour analysis; veluation, output and uee of rice bcoks. To
avoid memory lapses, a field assistant visited each farmer once or iwice
a week throughout the production pericd. The special teama of field staff
ware commiseioned to measure and record the acreage of the rice larma and
output from the sample farms.

3s  Sampling: On the bagis of reports 1/ and our discussions with Senior

Exscutives of the Westerm Wigeria's Ministry of fdgriculture and Hatural
Resources, we idontified the important rice growing areas of the State.
With the assistance of the various agricultural cificers, we obtained =
census of all 1968 rice farmers, by location in scheduled areas (inglud-
ing ; Sgbado, Ijebu Remo, Oyo Norht, Ekiti, Akoko and Tlasha (divi-
slons J» He declided on a sample size of 2.5 per cent of our universe af=
ter taking our staff position intc acecumt., The chosen number was then
proportionately allocated o the various divislons where rice was grown
in the State. Within each division, the quota was allocated on a pro=
porticoate basis to the rice growing villages, Ths actual choice of pan~
ple farmers, was left in the hands of the field staff who were roguested
to scleot willing rice farmers with stable rice farming busines=. The

y’ Tha reports were prepared by some senior executives of the Weetern Miger-
ia'se Mad.l.R.




pample was randomized as far as possible in the various locations.

GD#E on method of Em
I

Mirst, the enterprise costs and returns for a single crop in the farm :l;
unrealigtic, as it does not give an indication of the income position of the
whole farm. A rational farmer is perhaps more interested in his overall farm
income positicn rather than in the maximization of returns of a single enter—
prise in the farm.

Secondly, the derived fizzncial position of the rice enterprise is rather
arbitrary as & substantial volume of inputs for production is not paid for.
For example, the estimated cost of preduction is dependent onm the imputed val-
nes of inputs not paid for like, family labour, family owned land, etc,. -

Thirdly, the supply of some of the factors of production is rather insti=-
tutionally determined than by economic factors. The position is especially
g0 in respect of family labour and land. The rather inflated farm labour
wages in Egbado and Fgba divisions are largely due to the institutional re-
gtrictions on labour mobility in the country. At this phase of Nigeria's |
development, various ethnic groups have limited capacity for absorbing 'alien!
labour from other populous ethnic groups. Many youths are practically ex—
gluded from operations in the rice industry because they "migrate" to schoola,

Despite those factors, there is atill a case for obtaining information
on the economic factors affecting the rice industry. A geod impression of
scme important economic circumatances of the industry can suggest whether there
is wipdom in encouraging scarce development resources for expanding and mod=
ernizing the industry.

II. RESULTS

The findings which are presented below are based on the analysis of data
from 32 farms in Wagimi and Ilaro areas of Abeckuta Cirole of the State. Ve
could not secure sufficient data for other sample farms for certain reasons
including the following special factors: Firet, the orderly collection of in-
formation in nany esample farme was sericusly disturbed by the 1969 political
wpheavals in various parts of the Western State., Many of the field staff were
obliged to move out of their normal operational areas while the disturbances
lastedl, And secondly, some field assistants 1/ were interrupted by other
special duties which prevented them from giving full attention to the rice
economic survey in the State.

1/ The field assistants were drawn from the Western Nigeria's Ministry of
Agriculture and Natural Resources extension staff. Although they were
deployed on the economic survey, they were still called upon to carry ouf
some of their previous extension duties. Some were even transferred away
from their original locations. '
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Table 1 presente the profiles of average coote and returns of producing
paddy per acre and an examination of the costs and returns structure.

'rggifé{n}. Jonte an
Itena H.ﬂ_‘# ::ﬂ

Variable coste:
Seed 18,1 17.6
Labour i-; family 282.4 268.0
b) hired 205.4 161.0
g 163 13.2
Others 8/ 40) 288
Sub~total 5624 3 478.6
Fized Costat
Depreciation on equipment T=2 5.3
Total cogts 56945 483.9
Average yield in 1b. 1763 1787
Gross returns o/ T4.6 T44.6
Het returns (including
returne on land, managoment ) 165.1 260.7

The entriea in This column mre based on the average for 22 farma.
The entries for Ilare colum are based on the aversge for 10 farms.

Hnﬂhnflﬂuutufﬁp-rnmi[nhrpdhrn_rﬂdhnh}iu
usped for the caloulatiom,

OUthere include fertilizers, pesticides, eto.

The average yield is valued at 54 per pound weight of paddy; 54 was
the medal producer price for paddy after harvest in 1969,

REY

€

The tably ' dicates that paddy production was profitable in Wasimi mnd
Iarc areas, 7'a net returns per acre in Ilarc (261 shillings ) higher than
the returne “or Hasimi (165 skillings ). The squivalent statistics for
0.5.6 1/ v 1oty of rice are presented in Table 1 (b )

=}

This is the improved variety of rice which the M.A.H.R. ia distrituting
to farmers in the State,
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Variable costs:

Seed 18,1 17.6 i
Labour i. family 282.4 288, 0 |
b) hired 205.4 161.0
Interest on operating
capital o/ 16.3 13.2
Others 4/ 40,1 8.8
Subwtotal 562.3 498.6
Fixed ccata:
Depreciation on equipment T.2 S5¢3
Total costs 56945 503.9
Average yield in 1b, 1767 16853
Grogs returns o/ T36.4 T72.1
let returne (inel returnas
on land, management 167,1 268,2

—

a/ The entrics in this colum are besed on the average for 21 farms,
b/ The entries for Tlaro farms are based on the average for 7 farms,
¢/ 4/ 8/ Same as for Table 1 (a).

The dominant item of coet is that for labour inputs, which accounte for
over 86 per cent of the total cost of producing paddy in either Wasimi or
Narc. The implements (fixed comt elements) account for less than 1.3 per
oont of total comta.

. In Table 2, the importance of the cost elements is indicated by the
(elementa ) absorption of the value of gross output. The dominating positiom
of labour input in the oost structure ie also confirmed,

The modal cost of producing & pound weight of paddy among the sample

farms is 3.5 pence. (See Table 3 (a) for the distritution of costs of
producing a pound welght of paddy among sample farmers.

__5-“_—_'_--__@"—__5!'!



Table 2. Percentage of :lnﬂt values {o grose output of w E area

Other operating Depreciation

Aresa Labour Sead coets on equipment Total coste
Wasimi 53T 2.0 2,9 0.8 59.4
Ilaro 48;9 1'9 1-3 ﬂlﬁ 53'3
Table 3 (a). of costs of produeing a vound we
of paddy amons sample farms
Haeimi Ilarc
Cost of producing s pound (Humber of (Humber of
waight of paddy in penoce farmers ) farmers ) All areas
lim — 24” 3 3 6
E-U]. Ll 3-'3 5 2 ‘T
.00 = 4.0 9 2 11
4‘{}1 - 5lﬂ l 2 3
5-{11 - E.G -d 1 5'
22 10 32

This modal cost of producing paddy in Abeckuta Circle under upland con-
ditione does not compare badly with estimated costs of paddy production in
selected main rice growing areas of Nigeria and countries like Sierra Leone,
the Philippines and Pakisten. Vide Table 3 (b),

The modal cost of producing paddy in the area studied was much higher
than the average cost (of 1.9 pence per pound weight of paddy) that was
derived from the three least cost paddy producers in either Wasimi or Ilarocs
A cost figure of 6d per pound weight of paddy has been quoted by the M.A.N.R.,
Abeokuta source in 1965

e



B e

1966F Irrigated ~Bida 3.3 g
1954r Swamp (flood plain) =Ilushi 4,3 v
1969 Upland ~Abeckuta 3.5 )
1966" Swamp (transplanted ) Sierra Leone 2.0 |

; Swamp (broadonst ) " " 3.7

| Upland "o 5.8 \b
19661-6‘?“ Irrigated (IR-8) Philippines=—

| Baliuag 2.4
19677  Irrigated (IR=8) Pakistan=

Comi1la=Tona 2.2

Sourgest x United States Department of Agriculture and USAID, Rice im |
! West Africa, Washington, 1968, pp. 138, 159. '

| xx% Ho Anwarul, Study rigated Winte
| ﬂnnilla,hhltml ,p-?- I

Table 4 indicates the effect of moale factor on the output, costs mT
|
il

net inoome mcoording to farm pize hy different areas.

The data suggest: (a) decreasing costs of production per acre with in-
creape in farm size; (b) gross output per acre varies directly with increas
ing farm sise to 3.0 aores; diminiehing returns appear to set in after the
i« Ulmore farmj (o) net income iz a rising function of farm size.

The cbserved average labour input ired per mn for paddy
in d¢ither Wasimi (88 mun-days) or I.'lun?;l man~days ) compare well with
Iﬁunﬁmuhiuhhw been surgested ne the ideal labour requirement for

paddy production per more in tho Cirele by the Ministry of Agrioculture and
Hatiral Resources, Abeokuta staff. 1/ Table 5 (a) shows the distribution o
nverage labour per acre among various operations in two areas studied,
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Average Average Net
Mumber Avarnge output total ccont hnnnu
Sigza group of plze of peY acre  per aoro
Area (acre) farms farm (acre) (ehillings)(sbillings thﬂlilﬂ )
Wasimi Up to 1.00 12 069 i3 639.2 Ti.1
" L, (l=2, OO T 1.27 723.8 4175 306.3
" 2. 01=3, 00 2 2.52 779.2 356.9 42243
" 3o (L=, OO i 3715 TCB,. 3 237.6 47T0.T
Tlaro Up to 1.00 2 0. 87 6067 508,6 98,1
o 1,002, 00 4 1,44 Til.9 480.9 251.0
& Ei m"'"j-l m 3 21 Tﬂ- H‘Tlr} 453"1 41 31 ﬂ
" 3o Ol =, 0O 1 1,63 6683.3 198,1  485.2

The labour requirement for paddy production in the areas studied is com—
pared with the situation in seleoted paddy growing areas of Higeria, Pakistan
and Sierra Leone, Table 5 (b).

Labour rnql-'l.‘l_t'ﬂd in Labcur I‘quﬂ.l'lﬂ. in Percentage dis—
*ribution for

Operations lm days) (1) (man d.u:r:] (2) (1) ama (2)
Lard preparation 3.1 28,7 36.5
Planting 1.9 7.8 6.9
Weeding 17.5 13.7 1B.4
Harvesting 24.3 27.4 0.6
Threshing T4 3T 8.4
Others 1.7 » 1.0

87.9 8.2 100,0
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Tabl (b). la re on in areas
| Kind of rice Labour required per r
r..'F eituation Gountsy abd aves acre (man-days)
; —_—
1962  Swamp (transplanted) Nigeria-Abakaliki 82 -
1966F Irrigated —Bida 73 '
1969 Upland ~Abeckuta 84 |
1966 Upland Sierra Leone 223 T
196 Irrigated (1B-8) Pakistan-Comilla~Tona 69 £
—

Sourdest

Simple indices of productivity were developed for land and labour in

Table 6.

x United States Department of Agriculture — USAID, Rice in Wegt
Africa, op. cite pp. 138, 1594 .

xx H. Anwarul, op. cit. p. 73.

When returns per man-day in either Waeimi (8.4 shillings) or Ilaro

(9.2 shillings) is compared with the modal wage rate of 5 shillings, the
enthusiasm among the rice farmers for expanding paddy production can be undesr-

Btood. -
Table 6. QOross output unit of land and lsbour (average of all farms) A
Wagimi Ilero .F
—
1. Output per acre (shillings) 735 145 :.
2. labour imput per acre (man-days) 88 81
3. Output per man-day (shillings) 8.4 G.2

SUNMARY AND CONCLODSIONS

In Wasimi and Ilaro areae of Western Nigeria, the results of the costs
end returns analysis support the hypothesis that upland paddy preduction is
profitable under the traditional emall farmer conditions. On acocount of the
dominating position of labour in the cost structure, the pattern of imputing
Labour values has much influence on the decislon on profitability.

It is pertinent to observe that the main innovation by the majority of
the farmers in the sample is the acceptance of improved seeds for planting
(28 out of 32 sample farmers in Wasimi and Ilaro planted 0.S.6. paddy instead
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of 4he lceal planting material ). Only ome of 32 farmers applied fertilizers
to his land, The adoption of a single innovation contrasts with the pack-
age of technology which many professional agricultural scientists in Nigeria
insiet on as important for improving efficiency in the producticn of paddy.

Daspite the obamervation that paddy production is profitable in the areas
studied, there is evidence to suggest that there is room for improving effi-
olenoy in the industry. Firset, there are indicatione that farmers can expe=
ricnce inoressing roturns to scale if individual farm asrecge oan be expanded
to three escres. (In 1969, over 50 per cent of the rice farmers in our sample
had farme of less than one acre.) But there is need to investigate the gene-
ral resources' availability and use position for the whole farm, before pos=—
gible gains from increasing returns to scale in the rice enterprise can be
exploited, Secondly, the teclmology adapted for paddy production is usually
not fructified with capital, More injection of capital input (especially in
the form of fixod assots) can improve the productivity of labour. Thirdly,
the average coet of producing paddy is relatively high compared with cosis of
production of the six least=cost producers (in Ilarc and Wasimi) and efficient
rice producing oountries like Philippines, Pakistan, etcs The conclusion is
that there is room for more efficiency in mobilisation and allocation of re=
pources for paddy production. The key factors to be taken into account in
reducing costs, include the following:t adoption of further elements of im=
proved technology and organisation, which will emable available resources to
be better combined for paddy production.

The fact that paddy produetion is profitable is, however, not the only
information required for the development of a good farm plan, Other farming
enterprises have to be similarly studied before information can be collected
to facilitate a raticnal decision about the level and pattern of farming that
will optimize the farmer's income., Deductively, the Western Nigerian polioy-
makers need to be cautions on the extent to which they stimulate rice produ=
cers to transfer more of their scarce resources to the industry, until more
is known about rice enterprise relative to other farm enterprises, in the
rice growing areas of the Western State.
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SOME ASPECTS OF RURAL EMPLOYMENT IN ARAB REPUBLIC OF EGYPT~
| AGRICULTURE UNDER PREVAILING FARMING CONDITIONS

By A. A. Eltonbary, A. A Oouell and
E.T. Habashy

according to social, economic and political oircumstances, 1% ies praot
ally impossible to estimate a conetant ratio of labour foree with respeo
to the whole population. The ratio of human resources to other natural
resources is an indicator to the ecomomic position for a particular
gountry. The position of a developed economy for a country can be
realimed when the ratio of natural resources to human resources is
The swvailable labour force is an estimate for the supply of this
TLe requiresents of labour force is an estimate for the demand side of
this resource, The balance between the demand and supply for labour
force indicates the economic position of the country.

FE- ratio of labour force differs in any society from time to time
i

The current study aime at the estimation of agricultural labour foree
and rural unemployment under Egyptian farming oonditions, |
i

e hla cul al la f i

The available agricultural labour force ie estimated at about
4.4 millione in 1960 representing about 59% of the total labour force
in all economic mctivities, In 1968 the agricultural labour force was
estimated at about 4.2 millions representing about 53% of the total la
force in all economic activities. The ratio decreased by about 6% im 1
as compared with 1950 (Table I). Such deorease was due to the ]
development which took place in Egypt during that period, resulting imn
a eshift from the agricultural to the industrial sector. The numbter of
pales are eatimated at about 3,955 million men while the females
estismted at about 248.4 thousand women, i.e, 124.2 thousand s
(Tatle 2). To estimate available agricultural ladour force in all monta
throughout the year the boys of 6 to less than 12 years must be included
#ince they perform some agricultural jobs such as grass cutting, manual
gotton leaf worm control, The number of boys of 6 to less than 12 years
was estimated at about 304,8 thousand boys, i,e, 152.4 thousand mem. Al
the school boys sust be imcluded in summer season since thay are in
vacation and can be available to work on the farms. On the contrary, ¢
should be exoluded in winter season since they are attending schools,
They are estimated at 491 thousands, i.e, 246 thousand men, The avail
agricul tural labour force in January, February, March, April, Nay,
Fovember and December is estimsated at 3,832 million men, Whereas, in J

July, ¢+ and September, it is estimated at about 3.9585 million men
{Tatle 2). mmm-mu:uwumwmu*
$o 66,22 and 09,66 million men days per month respecti .

i/ TWork of the female or  boy equals § man day under Egyptian farming
conditions,

The number of working days per annum are about 270 daye,

- e D



E/CN.14/AGREB/14

Page 30

Table 1. Awvailable icultural labour force in ion man
number and in 1

1960 1968
Ko, ‘ ¥o, ;

JTtem

Available agricultural
labour force 4.406 59 4,202 53

Total labour force in
all sectors of
economy 1. 607 100 7.944 100

Sourge: Habashy, N.T. : 4n analytical study of agricultural resources
allocation in Arab Republic of Egypt, Ph.D. Thesis, Faculty of
Agriculture, University of Ain Shams, Cairo, 1972, p.54.
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Tabtle 2. Available %multural labour force in Arab Republic of
| Egypt in 1968,

Available Available Available
Category Agricultural  Agrioultural Agrioultural
Labour Force Labour Force Labour Force
! in winter in summer l
‘Men 3954400 3954400 3954400
Women 248400
Number of men sgual
to women 124200 124200 124200
Boys of 6 to less
| than 12 304800
|Number of men egual
| to boys of 6 to less
than 12 152400 152400
Boye of 12 to lese
than 14 491000
Humber of wmen equal i
| to baye of 12 to I
less than 14 245500 (-)246000 (=)246000 |
—
Total : 3832000 3985000
=
Renark (1): Boys of 6 less than 12 are not inoluded in the survey of

agricultural labour force, They are added in summer
| because they are in summer vacation.

%!I'QBI

Habashy, N.Ts C.P. CIT, p.57
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The agrioultural labour reguirements

Labour requirements in agriocultural include three main categories,
vig, labour reguirements for crop and livestock production and for
capital maintenance,

aba raguiraments £ GTo i

The need of various orops for agricultural labour foroce differs
from one orop ito another according to the duration the crop miaye on the
land and to the various agricultural operations required during ite life
time, Cotton and sugar cane are oconsidered the two field crops that need
thke bighest requirements of agricultursl labour force a= ocompared with
other field orops. They need about T4, 77 man days per year respectively.
The least rrquirementa of agrioultural labour force were estimated at
about 9.5 man days required by temporary oclover. The labour requirements
for other cropes are indicated in (Table 3), If these needs multiplied
by the cropped area oultivated by different orcpe during the period under
exanination the result would be the total labour requirements for arop
prodootion.

Amonget the vegetable cropa, tomatoes and other summer vegetable
props score the hignest pneeds of laboor force as compared with othar
vegetable crops, i.s, 78, BO man days per annum respectively (Table 1).
Summer and Nili potatoes are considered the wegatables whioh meed the
minimum requirements of labour foroce i.e. 39 man days annoally. As
regards orohard crops oitrus, mangoes, grapes, bananas need 102, 144,96
and 165.5 man days annually respectively. These archard crops cover
about 908 of the total cultivated area of archard crops in Egypt.

Labour reguirements for livestock production

The total nusber of livestock in Egypt ie estimated at abous
8,87 million animals., Cowa snd buffaloes totalling aboat 4.1 milliona
represant about 46% of the total number of livestock. Other categories
of liveatoock, such as sheeps goate, donkeys, borses, mules and camels
totalling 4.7 millions represent about 54% of the total livestoock in Egypt
(Table 5). Labour requirements for cows and buffalces are sstimated at
about 219 and 268 thousands man daye respeotively on the bases indicnted
in Table 4. These reguirements represent mbout 75% of the total labour
needa for livestock production. Labour requirements for other categories
of livestock represent about 25% of ths total labour needs. The totsl
labour reguirements for livestock amount to 654 thousand man days. They
equal about 177 million man days annually or about 15 million man dsys

mnthlr.




Labour Labour
Crop requirements Erop requiremen

Wheat 25.0 Winter squash 71.0
Barley 225 Winter cabbage 49.0
Beans 22.0 Garlic 50,0

Sof't beans 17.5 Other winter veg. 39.0

Flax 30.5 Summer tomatoes 795
Fermanent clover 3.5 Summer squash 75.0 ) |
Temporary clover 9.5 Summer eggplant 13.0 |
Hiytar onion 44.0 Summer squash 75.0 ) |
Other winter orope 16,0 ¥Waterrmellcn -t §2.5
Cotton T74.5 Summer potatoes 19.0 .
Summer rice 67.0 Other summer veg. 80, 0 '
Susmer madse 37.0 Fili tomatoces 79.5
Summer sorghum 3T.5 Nili squash 5.0
Sugar oane 17.0 Nili oabtbage 45.0
Sesnme 32,0 Nili potatoes 39.0 ||
Peanute 51,0 Citrus 102, 0 |
Nild rice 4441 Mangoe 144.0 |
Nili maize 7.0 Grapes 96,0

Nili sorghum 3a, 2 Bananas 165.5
Winter tomatoes T1.5 ﬂ%‘

Sourge: Records of Department of Agrioultural Economiocs and Etlthtiol,ﬁ'
Ministry of Agriculture, Giza, Arab Republio of Egypt, '
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Labour requirements for livestook production

The estimation of rural employment must inolude labour requiremsnts
for agricultural capital maintenance, such as workers performing dredging
and weeding, It is estimated that cne cultivated feddan needs about .52
man days monthly. The agricultural areas in Egypt totalling 5.83
million feddans in 1971 needs about 3.03 million man days monthly, i.e.
the annual labour requirements for agricultural ocapital maintenance are
estimated at about 36,36 million man days,

Table 4. Stan abour uirementse to care for livestock under
dﬁi Egyptian farming conditions, .3/

Livestock category No. of labourers No, of animale ocared
by one labourer

Camel 1 2

Buffalos or cow 1 10

" moom 1 15 (for milking
only )

Ox or big calf 1 10

Small ecalf 1 15

Horse or mule 1 -4

Donkey 1 15

Sheep and goats 1+ 1 boy 100

Poultry 1 300-500

3/ A cow milker works half man day.

Source: Elthonbary,; A.ds, Principles of Farm Management, El-Saada Prsss,
ﬂai:l‘ﬂ, 1?6?, F.EEB.
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Table 5. o ulreaments for livestock ony Arak 1io. &
3 '
]
—
Category Livestock Number of Labour requirements
of Liveatook Ko, % workers per Noe % !
1000, animal 1000,
-
’
Cows 2115 219 i
} 4 % ; ;
Buffaloen 2004 _% 268 i
|
Zheepa 2006 E 11 f
|
Godta 1155
54 ':]f% 17 3
Donkeys 1362 1 I
>, I
Horgea % e 4 4
4
Wulse 6 g 53 8
4 "
Camkle 1127 } 1 2
) o “
Poal try"® 1
705
|
Tothl 100 654 100

Source: Colleoted and caloanlated from:
1, Ninistry of Agriculture - Department of Agrioul tural
Boonomios and Statisticos — Fumbere of Cattles in 1970.

2, El-Tonbary, A.d., Principles of Farm Management, op.oit.
p. 268,

® Lakur for poultry production is not computed since their numbares &re
not avallable,
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The total requirements of agricultural labour force differ monthly
according to the differentiation of the needs for the production of
erops and livestock and oapital maintenance (Tables 6 and 7)., Agricultural
requirements of labour force are estimated at about 80,2 and 35.4 million
man days in May and December scoring the maximum and minimum needs through—
out tha year respectively. The needs for the other months throughout the
year fluotuates between these two figures,

In view of the development of technology whioh tock place in
agrioulture, labour requirements should be reviewed in Egyptian Agrioulture
so that rural employment can be acourately oalculated, Table 7 indicates
that total labour requirements for agricultural production are estimated
at about 656 million man daye annually while the available labour force
is estimated at about 1000 million man dayes annuall and oonsequently
it ie likely %o find out rural unemployment in agriocultural production in
the form of dieguised and seasonal unemployment.

Disguised unemployment is identified as a zero marginal produst for
the labourer, It can be caloulated as the difference between the available
labour foroce and the optimum requiremente of the labour foroe in any month
throughout the year, It is here caloulated in two periods summer and
winter, The former is greater than the latter beocause available labour
foroe in summer exceeds that in winter sinoce children are out of schools
and accordingly are available to work on the farm,

Table &, Labour reguirements for aro tion in milli "
r mon

Labour requirements in

o million man days
January 2543
February 23.3
March 3T.3
April 50.1
May 2.4
June 44.7
July 43.3
August 33.0
September 32.2
Oetower 49.0
November 27.6
December 17,6
Tﬂt.l H “5. E

Source: Habashy, N.T. : op.cit., pe T96

4/ Please refer to p.2 (86.22 million man days are available monthbly
in winter (B months) and 89.66 million man days are available
nonthly in summer (* months),
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lech]. Total labour requirements and seasonal unemployment in

i1l

million man M throughout the year, Arab Republioc of Egypt, 3

2

1

-

o ot Lok e W

January 43.11 37.05 i
Felruary 41.06 39.10
March 55. 06 26,10

April 67. 86 12,30 -

May 30.16 i

Juns 62.46 17.70 -

July 07 19.90 |

August 47.79 32. 77 1'

Septenber 49,96 30. 20 i

Octiober 66.76 13.40 |

November 45.44 3M.72 §

Degember 35.37 44.79 1

Total 656.20 306,63

Sourca: Caloulated from: .
|  Tables 1, 3, 5 and 6.

Iisguised unemployment is estimated at 6,06 million man days monthly
throughout the months of winter, namely October, November, December,
January, February, March, April and May. This equals to about 270 thous—
and men representing about 9% of total available agricultural labour force
during these months, In summer months, namely June, July, August and
September the disguised unemployment is estimated at 9.5 million man days
monthly, This equals to about 422 thousand men, representing about 10,7%
of available agricultural labour force (Tabtle 8), Thies excess of disguised
unemployment in summer is due to the number of school children who are
available to work on the farm in summer wvacation,

I+ should be mentioned that disguised unemployment has no effeot on
agrioultural production if such a proportion is exoluded from the labour
force. The obvious corollary ie that any deorease in the excess of
agricul tural labour foroe would help increase labour productivity.
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Seasonal unemployment is defined as the difference between the
optimum requirements of labour force and the requirements of the other
monthe throughout the year, It reaches its maximum in December wheare
it is estimated at about 44,79 million man days as against 12,3 million
man daye in the month of April which is the minimum momth throughout the
year (Table 7). The total seasonal unemployment in all months of the
year amounts to about 306.6 million man days representing 29% of total
available agricultural labour force. Figure (1) indicates seascnal
unemployment which is limited by the area spotted in the figure.

Tawle 8, Dis ed un 0 %+ in million man s and percen
in summer and tinhr: Aradb R.Ebii.u of Ehiti :ﬁﬁ : ﬁﬁ.

unemployment man/days men
Summer 9.5 0,422 10. T
Winter 6,06 0. 270 9.0

Source: Tables 2 and 4.
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Fig (1) - Agricultural unemployment according to the present cropping system
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Conolusions

The main results disclosed from the current study can be summarized
as followsi-

(1)
(2)

(3)

(4)

(5)

(6)

Supply of rural employment in Egypt is much greater tham demand,

Agricultural production is characterised with seasonal un—
employment which i1s estimated at 106.% million man days
representing avout 29% of available agrioultural labour force
under Egyptian farming conditiona, The marimum labour force
for farm operations reaches ite peak in May and its slump in
Decamber,

Disguised rural unemployment in Egypt is estimated at about
270 thousand man days in winter, and 422 thousand man days

in summer, representing about 9.0f and 10,7% of total available
agricultural labour force in winter and summer respectively,

The percentage of disguised unemployment can bte excluded
without any effect on agricultural production. The reverse
is true concerning seasonal unemployment,

Labour reguirementa for orop production are cotimated at
445.8 million man days representing sbout 67.5% while those
for livestock production and capital maintenance are estimated
at 177 and 36 million man days reprecenting about 27.5% and
5% of total rural employment respectively.

An accurate standards of labour requirements for various
agricultural activities need to be re—investigated particularly
in the light of new technology.
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VIEWS AND NOTES
| REVIEW OF ECA/FAO JOINT AGRICULTURE DIVISION STUDY,
5 "PROSPECTS FOR PRODUCTION, MARKETING AND TRADE

IN LIVESTOCK AND LIVESTOCK Pmmxs '
IN EASTERN AFRICA TO 1985", vOL. 1& Il 5/ 1
OCTOBER 1972

This etudy was the product of a co-operative effort between the
United States Agenocy for International Development (USAID) and the EC
Joint Agriculture Division and was designed around the intra-sub-regi
concest, The basic premims of the ECA/FAO sub-regional trade approach
that certain countries, in thie case Eastern African countries, may ba
a surplus of anisal products while other cocuntries in the sub-region may
bave a shortage, Thus, the promotion of co—operatiom and trade could
result in the surplus countries providing livestock and livestock p.rudqn*n
to the deficit countiries in the sub—region. In this connection it -hnu.g
be amphasiped that the term "surplue" is not used to denote the excess
dormestio supply over and above the quantity necescary to satisfy adequate
nutritional requirements, but rather the surplus over effective demands,

In the case of beef, Eastern Africa production and per capitalconsump-
tion are high relative to that in the other sub-regions and for Africa am
a whole. Eantern Africa beef oonsumption (per capita) exceeds the Africmn
average by about 65 per cent, Beef consumption per person is more b
twvo and a half times that in Central and West Africa, Eastern Afri
hae about a kalf of the oontinent's cattle population and about & quartesr
of the human population, so it is only natural that beefl consumption 1]
bo high. But at the same time, Fastern Africa has been exporting sign
ant quantities of beef, and most of these exports go outside the eont
Eagtern Afrioa sxports beef to Europe while West Africa imports beefl tr”
HEurope, In terms of African welfare, given the necessary economic and
political adjustments, a goal of using continental suppliss to satisfy
continental demand would seem appropriate, The projected Trans-African
Highway will, of course, play an important communicative role in achieving
such objectives,

| Exoopt for trade among the three East African Community countries,
offitéial trade among the countries in the sub-region is negligible in
terma of the total. Most of the faotors responsible for the low level
of intra-sub-regional trade in a sense relate %o the underdeveloped natare
of the countries, The expansion of intra-sub-regicnal trade regquires
conourrent strategy for co-oparation in general overall sconomic develop=

ments il

5/ | Copies available on request.

€/ | The fourteen ocountries are Burundi, Rwanda, Ethiopia, Kenya, - . .
Madagasoar, Malawi, Mauritius, Somalia, Tanzania, Uganda, Zambia,
Botawana, Lesotho, and Swaziland, P
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In general, the transport and communicatione links within the sub—
region are wholly inadequate. The transport and communications systems
within the wvarious countries are at a low stage of development, and as
a general rule the transport network has bean traditionally oriented
toward external (overseas) markets. Not only are the transport facilities
inadequate from the structural and functional point of view, but the great
distances and high costs per se, inhibit sub-regional trade.

With respect to tariffs, various preferential arrangements often
serve to discriminate against other countries in the sub-region, as in
the case of the more favourable rateam given by some countries to the
United Kingdom and other metropolitan countries, often in return for
reciprocal treatment. Those countries that are asscciated with the
European Foonomic Community have granted reverse preferences to the TEC
countries, Dven so, it is not certain that tariff barriers are a major
factor in trade restraint regarding livestock and livestock products.

Ae in the case of transport structure, the trade information syatem
is usually geared to better serve the developed eountry trade partners
than sub-regional neighbour countries. Information regarding prices,
eupplies and marketing conditions are usually more readily available to
the developed countries than to sub-regional neighbours, Botswana is
a member of the South Africa Customs Union and this results in closar
trade ties with the socuth compared to the north, Partly becanse of
factors such as these, the natural tendency to maintain traditional trade
patterns peraists,

The study indicated that the key to increasing production and trade
in animal producte lies mainly in improvement in productiviiy and manage-
ment levels, along with the related structural and operational aspects of
marketing.

Main production constraints and recommendations

The principal constraints to increasing livestock pru:i?tinn are
more or less the same in all of the eight countries studiedl/. Although
the basie resources for improving livestock production are generally
abundant, a certain combination of circumstances restricte the use of
these resources to their full potential. Although most countries in
Eastern Africa envisage relatively rapid improvement in cattls productionm,
expansion of the cattle industry la emsmentially a long-run progess, The
reason for the long-run nature of the problem is that solutions must be
sought through an integrated programme whick combines disease control

and animal health measures, the development of water supplies, providing

1/ Kenya, Uganda, Tanzania, Somalia, Malawi, Zanbia, Madagascar and
Hotswana,
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an adegquate aystea of stock routes, improved breeding, isproved marketing
facilities and methods, and the like, Attacking one or two of these \
problems 2t a time may be counter—productive, If, for example, dissase
control and anisal health seasures are instituted, the problems of over-
gra:ing and inadegquate water supplies may be intensified =0 as 10 negate
the benefita of disease and health control, PFor these reasons, it sesme
imappropriate to rank the varicus oomstraints in moms sort of a priority
centinum, As a matter of pregmatiam it may be useful to discuss the
various constraints one by one, but the interrelationship among them

be kept in mind,

Calving rates in all the eight oountries are low, The rates in some
countries are higher than in others, but the problem is universal. Wany
factors come %o bear on the problem of low oalving rates. In most
otuntries there is & relative large proportion of sterile females, The
ratio of bulls to bresding-age females i aleo low, Disease is also
a faoter in the unsatisfactory calving rate problem, as is the poor level
of nutrition during dry seasons,

Calf mortality rates, as well as adult anisal mortality, are a major
restraint om beef productiion, M=ny of the sané Taotors associated with
lov calving rates aleo impinge o= the calf mortality problem. It is mot
usccamen for sortality to reduce the effective calving rate to the 25 %o

30 per cent range.

Zxtensive cver-grasing is common to all the countries inoluded in
the presant report. Over-grazing is usually, if not always, associated
with water supplies. OCattle numbers tend to be concentrated im arean Ihig',
water is available, and such concentration leads to overstocking. In most
of the countries some areas are greatly overstocked, while other areas are
understocked, partly because of the geograpbic distribution of surface
water supplies,

Marketing oattle on the hoof ig prevalent in all of Eastern Africa.
The trekking distances are great and there are aignificant loases in Woth
waight and guality. A Botewana experiment indicated that the majority of
the cattle trekked a distance of 107 miles dropped at least one grade in
quality; in valuoe terms, the average lose per animal from quality and
welght loss combined wam sstimated at R 15,35, Data regarding the sconomic
losnes from trekking are scarce, but from a practical point of view 1t
seans that trekking will resain the chief mode of cattle marketing for ,
mafy years to cose, For this reason the main empbasis in teras of polioy
and development planning should be placed on improvement in existing
stock routes rather than on providing altermative tramsport sodes to
replace trekking. Improving the stock routes by providing water and rest
and recuperation stations should be given high priority for all the edight
countries, There is also great need to develop systems for supplesentary
feading along the stock routes, even if on a limited basis, Experience in
Botsvana and othar countries has shown that this seasure can be ocomed
strengthened by integrated disease control, disease free zones and range

mann gemen t,

|
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Border trade in live animals, be it official or unofficial, is
aignificant in many of the couniries. Most of the border trade in live
animale is unrecorded and usually unofficial in the strict semse of tho
torm, and the magnitude of such trade is a matter of gueesing. It is
inown, however, that Tansania-Uganda, Kenya-Ugsnda, Bomalia-Kenya,
Bthiopia-Kenya and Ethiopia-Somalia border 4rade has been quite large.

In general, the recipient countries of worder trade appear to give taoit,
sven though unofficial, sanotion to the live animal inflow. fThis is Srue
in the case of Tanzania-Uganda, Kenya-Uganda, Scmalia-Kenya and Ethiopia-
Kenya flows of live cattle. The countries appear to raime little ckjmctior
to inflows but coneidarable cbjection to outflows. It im perbaps natural
that a country would prefer to process ita owm livestock and sell the
producsts therefrom, Each country wants o0 utilize ita processing faoiliti
mores fully and reap the attending sconomic benefits. Among such benafita
ir the sarmming of foreign exchange, largsly By exporting maat {l.muall..r in
crnned form) to forsign markets. It is egually natural that countriss on
the receiving spnd would meslk the same benefita, Countriesm that experlenca
Border outflows, Tangania for example, often take officinl action to reduo
or aliminate live oattle cutflows. But the borders are so wvaet end um—
controllable that such actions are likely to meet with limited succeas,
Pricea in the inflow ocuntiries are often eonsidersbly higher than in tke
outflow couniries, In the recent past this appears to have been the onse
in the Kenya-Uganda and Tangania-Uganda price ratios. And, sometimea the
cutflow is a matter of locational economios and transport distance. In
any event, it seems likely that a significant amount of unofficisl horder
trade will continue far into the future, Therefore, the study recommends
that the oocuntries inveolved take co—operative motion to normalize and
record border movemente that are now unrecordead,

Veterinary regulation and disease control problems not only retard
development of the livestook industry within couniriea but aleso the dewvelo
ment of trade within and outside the sub-region. Up to the present time
at leant, wveterinary regulation and contreol bas almost prohibited trade in
cattle and besf between Tansania and Zambia and between Tansania and Malawi
2o far, except for one trial shipment, the Zambian Veterinary Department
has declined to approve the import of even frosen bonelesa weef from
Tangania, There is disagreement, even among veterinariane, regarding the
potential disease danger involved in such transactions, but the veterinary
regulation remaine a fact, Some authorities assert that veterinary regula-
tionm, within the sub-reglon and in European markets, are often used &ms
rationale for disguising non-veterinary motives for trada restrictionm.

But thia is a problem for veterinary co-operation and discussion that
cannod bé assessed in the present aconomio study. Veterinary regulation
ani disease control also affect the movement of live animals from coumtry
to country. Even though all of the eight oountriee covered Wy the stihdy
kave rather seriocus animal disease problems, Eotswana, Zambia and Malawi
are usually considerad to be relatively "diseass free" compared to ths
othar oountries. Nevertheless, the study recommends that a sub-regional
programme of vatarinary oco-operation and co-ordination ®e astablished with-
out delay, Sub-regional veterinary regulation and control should bte =8
unifors and occ-ordinated as the real status of disease and diseass control

will permit,

B ey o
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The proverbial inadequacy of livestock processing and marketing
facilities presents a strange paradox. While such facilities are
admittedly inadequate in a particular sense, it is an obvious and indisput-
able fact that every major abattoir in the study area operates far below
its physical and economic capacity except during odd seasonal peaks, There
are varidus reasons for this, One important reason is that abattoirs are
often prévented by government suthority from paying {pmduner] prices that
are high enough to attract adequate supplies, If the abattoirs are not
permitted to compete in the market, catile supplieas will be diverted to
other buyers, This situation appears .o have besn particularly character—
istio >f Kenya and Tanzania during the recent past, Another reason for
largely unused abattoir capacity is that abatteits of the wrong size are
often located in the wrong places. The major abattoirs are usually located
in or near the large urban population centree because this is where the "
demand for beef is great and where the traneport and communication i
faoilitiee for export are located. But it is also well knowm that '
abattoirs are often located and constructed without adequate studies having
®ean made of the supply potential in the chosen area, Abattoirs are usuall,
located 4n one place while the cattle supply concentirations are looated in
other places, On the surface, at lesst, 1t would seem to be an indisputabl.
thesis that the tranaport of meat is cheaper and more economic than the
transport of live animals, The great losses in weight and quality involved
4n live dnimale transport throughout the sub-region lends credence to this
thesis. The feasitility of establishing a network of small, simple -
slaughter plants in or near the main producing areas should be fully
explored, The urban area plants would then serve partly as receiving
stations for ohilled (or perhaps fro-zms oaroasses, Such decentralized
systems would, of course, require road (or rail) transport facilities,
along with refrigeration facilities for ohilling or freezing., In addition
to the potential gain in such systems through reducing quality and weight
lossas, there is also the possibility that the decentralized slaughter
system would in itself aid in disease control, It should be possible to
reduce the sosts involved in the present system of holding grounds and
quarantines casps.

e

- i

The prestige of cattle ownership and the attending reluctance of
traditional farmers to sell their animale is commonly presented as a major
constraint to increasing beef production in Eastern Africa, While there
is no doubt some validity to this contentiom, the conclusion of the present
report ie that the oconstraining influence of this phenomenon has in many
pases ween over-emwphasized., It appears that there are more basic reasons I
for the low offtake and salee from the traditiomal areas. In the firasy
place, the offtake from traditional herds is low because productivity is fl
low, In turn, productivity is low because of animal disease, poor nutritio
poor management and the like. The offtake rate in many traditional areas,
assuming the herd sice is maintained, amounts %o no more than 2 or j per
cent per year., The usual assumption that traditional producers, including
nomads and semi-nomads, do not respond to the price incentive bas not been
satinfactorily demonstrated, Officials in Kemya, Tanzania and Botswana
asserted that these producers are price comscious. In both Kenya and
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Tanzania theres seems to be a general feeling that producer prices are too
low to attract large supplies. A study in Botswana reported that there is
no social or customary inhibition on selling cattle as it has sometimes
been alleged. Nevertheless, it is no doubt true that traditional producer:
are somewhat reluctant to sell cattle, except to meet particular needs for
cash, These "particular needs'" cover a narrow range because of the isola-
tion of traditional producers from the mainstream of the monetary economy.
Their range of demand for mometary sector goods and services is eimple and
narrow partly because of the lack of communication and transport links with
the "outside world," It is thus suggested that efforts should be made to
bring the traditional sector "ecloser" toc the mainstream of the monetary
economy by developing two-way communication and transport links, Expanding
the range of demand for monetary goods and services in subsistence sectors
usually comes from éxternal rather than internal stimuli. In other words,
subeistence sector demand more often than not has to be created from out-
side. This is an important element of development policy.

Land tenure systems are an important deterrent to livestock development
in the whole of Eastern Africa. A large proportion of the grazing land
comes under a communal or tribal system whereby all members have a right
to use land., BSuch tenure systems, along with the related problem of water
availability, make it almost impossible to develop schemes for controlled
grazing, disease control or range improvement. This is a problem of
institutional structure that is manifestly diffiocult to solve. But the
problem must be solved if development of the livestock industry is to be
achieved., In Kenya, Tanzania and Uganda some successful attempts have
been made to adjusting customary and traditional land tnnuru/una patterns
to modern husbandry requirements, Co-operative ranching and controlled
communal gragzing with integrated management are among the new methods.

Tariff barriers do not appear to be a major constraint to trade in
livestock products in the study area, Non-tariff and veterinary barriers
appear to be much more significant, In the East African Community countries,
where in theory there are no tariff restraints at all, constraint by diotum
and direct control are often practised.

The development of a realistic currency exchange system is an absolute
necessity for the enhancement of Fastern Africa trade or inter-sub-regional
trade, whether it be in livestock and livestock productis or other commodi-
ties, At the present time, the sub-regional norm, as well as the Afrigan
norm, is to settle trade transactions in the so-called "hard currencies,"
It is also characteristic for most, if mot all, African countries to suffer
serious foreign reserve problems. Intra-African (at least south of the
Sahara) currency convertibility is almost non-existent., Even in the East
African Community, where at least a quasi-—common currency existed, stringent
government controls of currency movements are exercised, A further diffi-
culty is that, even though the official par of the three ocurrencies is the
same, the exchange rates in international currency markets vary greatly.
Such divergence, in other as well as EAC countries, renders the settlement
~f trade balances and exchanges extremely difficult. In addition, the un-
even departures of official from market rates makes inter-country price »~
value comparisons hagzardous, MAfrican countries apparantls» -



their external trade largely toward overmeas, convertible currency areas,
Sc long as this policy or structural element continues, significant changes
in trkde patterns are unlikely. The study therefore recommends that the
East African covntries co-operate to the fullest extent toward the |
develppment of an intra-African exchange eystem, 8o long as the various
countries, individuszlly, gear their current exchange rates to the weste
{ﬂewlnpad country) world, the irade pattern im no likely to change murﬂlL

Tawle 2 "Moat probable projections" of surpluses (+) and ﬂ
Eight African Countries. »
METRIC TONS :
. Country 1375 1980 1585 i
} :
Botswana +4d9,100 +31,500 +33,500 _E
Somalia +15, 200 +16,450 +17,450
Tanzania™ +12,700 +11,600 410,200
Madagasoar + 7,000 + 7,000 + 7,000
Malawi 0 0 b 0
Kenya + 2,300 -13,500-/ ~39,900
Ughnda - 7,250 -14,845 -31,500
Zagbia ~10,500 -19,500 -31,5¢0
g &
Total, eight countries +48,550 - 4,495 -34,750 ;

5/ The projected surplue for Tanzania, given present government pricing
policies and the rapid rise in Dar-es-Salaam beef eonsumption, may
disappear by 1980 or 1985.

_h;/ A mimeographed "Mission Paper", available in FAG Rome, pmjeﬂ‘hi
4 Kenya beef deficit of 80,000 metric tons by 196-0.

The above so-called "most probable™ projections should not be uunniiirad
a8 representing true absolute walues., Since they represent data that are
cubject to & rather wide range of error, their relevance should be considered
to lie mainly in relative magnitudes and directional changes. It should
glso be noted that most of the projections are made from historical bases
&nd are not intended to represent a picture of what the future will actuslly
bte, In most cases, the procedure used is based on the implicit assumptiom
that the forces influencing change during the historical base will be more
c¢r less the same in the future, This means in essence, the assumption that
the historical changes in governmantal policy, price relationships, techno-
logical advance, management improvement and the like are assumed to contimue
at something like the historical rate. It is only by changes in such
bEistorical forces that the future course of events ean be modified. This,
¢f course, is the essence of development mtrategy and policy - ¢fhis being
the real challenge facing the ocountries under study and, for that matter,
all countries of Africa, if a remarkable breakthrough in livestock produc—
fion and trade is to be achieved, OSome claim, for example, that a hru‘k.—
through in the development and prodictier of poultry meat in Kenya may iﬂil
reduce, or eliminate - the projected large importa of beef into country

in the eighties,
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ECA/FAO PILE
PILOT PROJECT ON IFTRA-REGIONAL CO-OPERATION AND TRADE IN
THE FIELD OF AGRICULTURE — PHASE II FOR WEST AFRICA

An advanced multi-disciplinary team composed of ECA, FAO, IDEP,
and USAID experts started mid-November 1973, the implementation of =
a pilot project covering six countries -~ namely, Dahomey, Chana, Niger,
Nigeria, Togo, and Upper Volta - with the purpose of developing an
appropriate methodology of research, considering that several studies .
bave been made on the questions of agricultural development, co-operation
and the promction of intra-African trade in West Africa. The team is
analysing with particular interest the main problems of agricultural
development and Kumtinn of trade among the ocountries concermed, The
field work will be developed in two periods and shall be concluded by
the end of April 1974.

SIXTH SESSION OF THE FAO APRICAN COMMISSION ON
AGRICULTURAL STATISTIOS "

This session was held at ECA Headquarters in Addis Ababa from
12 to 17 November, The participante represented agricultural and rural
economy members of thirteen African countries, The meeting was held to
review developmente in FAO's work in food and agricultural statistics
in the African region since its fifth session, It also heard statements
from the delegates about recent developments in sompiling statistics and
their use under African oconditions, A third area of discussion centered
around the forthcoming 1980 World Cemnsus of Agriculture and the develop—
ment of Socio-economic indicators in African countries,

A number of speakers underlined the important role that reliable
and adequate agricultural statistice play in formulating, implementing
ind evaluating agrioultural projeots and plans, Fractically all
African governments have realized the strategic role that statistice
do play in the development planning and have consequently assigned
& higher priority to obtaining and improving agricultural statistics in
their respective countries,
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QUIDFLINES FCR SUBMNITTING MATERIAL FOR PUBLICATION IN THE BULLETIN

1 material submitted for publication should relate to agricul

ment and experienceg in African countries or to similar ones in
other countries, Articles presented should be of an applied nature,

ably specific in regional or subject matter coverage and clear and
gonoipe in formulation and amalysie, |

t Material submitted under "Article" section must NOT exceed

» 000 worde; those submitted for the "Views and Notes" section NOT more
than 500 words (or equivalent space for tables, charts and graphs).

Autho should present their ideas and data in as condensed form as
poasi‘hla. They should alsoc indicate whether the article or the other i
material has been submitted for publication,

useriptt The manuscript must be either in English or French, Four l
should be submitted double space on white paper 21 by 27 oms The
left—hand margin should be 3 cm, }

; |

|
Titles The title of the paper should be specifiec and typed in capitals.
The author's name, occupation and mailing address should appear in ordi
type centrally below the title.

Abstract: Every article (not material for Views and Notes section) must
bave an abstract of less than 150 words following the title and preceding
the main text. 1

*

Sub-headinge: Papers should be divided into sections with appropriate
headings and sub-headings.

Footnotes: Footnotes should be avoided. References are NOT to be oited
in a footnote. Clarifying and qualifying statemente should be incorporated
into the text.

Heferences: Peference to literature must be complete and conform to
uff‘infll standards for publication., They must be indicated in the text by

superscript numerals and a list correspondingly numbered should be given
at the end of the text of the paper under the heading References.

Tables, charts and graphs: These should be placed on separate pages with
a clear indication as to where they should appear in the text,

Edit : The editor's reserve the right to edit the manuscripts for
clarety and to conform to format requirementas,

Manuseripts should be sent to:

The Editor/Afr Agricultural Eoonomic Bulletin/
ECA/FAO Joint m:uultura Division
ECA/P.0, Box 3001/ Addis Ababa, Ethiopia

The Seotion in which the material is to be published ("Article” or "Views
and Notes") should be indicated on the first page.
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