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RICE INDUSTRY IN KWARL STATE OF NIGERIA:
AN ECONOMIC _/NALYSIS.

ABSTR.ACT

The objective of the study is, broadly, to ‘&xamine
tle structure and performance of rice producti@n and processing
enterprise in Kwara state with a view to .Jddemtifying possible
ways cf transforming the industry. The-study also aims at
identifying and evaluating some of the faators determining
the level of marketed surplus and\€ensumption of rice, The
analytical tools employed are mostly a combination of farm
record analysis and statistieal regression/production function
techniques., Most of the survey data were collected daring

he 1977/78 crop season from 230 farming units, 20 rice mills,

50 rice parboilers and 183 rice consumers in Kwara state.

Chapter I ‘déals with the general introduction, problem
situation, ‘ebjectives and methodology, followed by literature
review in Chapter II. Chapter III is devoted to an analysis
of rescurce sitmation in rice production while €hapter IV
deals with resource productivéty and resource-use efficiency
in rice farming. The structure and economic performance of

rice processing industry is analysed in Chapter V; the Chapter
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also examines the least-cost milling facilities in Kwara
state., Chapter VI is devoted to the analysis of the marketed
surplus and home consumption of rice while in Chapter VII,
the functional relationship between the quantity of rice
consumed and selected variabl s are examined and somWle consum=-
ption elasticities are computed, The findings{akre summarised

in Chapter VIII.

The analysis of resource situation sShowed,amcng other
things, that capital is the most limiting factor in Kwara state
peasant rice production, It was shown further that while
non-institutional sources of credit play a dominant role in
peasant rice production, the& role of institutional sources
is almost nil, The costs‘and returns analysis showed that,
within the limits impgsed by the quality of data, an average
rice farmer was maKing a quite satisfactory performance.

With an average, \/ paddy rice yield of 1,506.9 kg, per
hectare, and an“éstimated cost of #205.8 per hectare, the nct
revenue accrueing to an average farmer was estimated at #1251.6€

per heetape,

In all the areas under study, the land variable alone
acsccunted for over 70% of the variability in the aggregate
production of rice, showing clearly thaet land is the most

crucial determinant of rice production in Kwara state. On
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the whole, only few significant inefficiencies in resource’
use were observed, implying that a mere re-aliocation

of resources may not have arny appreciable effect on aggregate

rice output, The study also revealed constant returns to .
scale on both large and small rice farms, and rejectéd@\the
hypothesis of inverse relationship between output¢and farm

size 'in paddy rice farming.

The analysis of rice processing operationvrevealed that

rice processing units were making satisfaetory performance

in spite of the rather high processing\@osts, the estimated net
returns being 87,96 and #¥51.,5 per goh/for parboiling and milling
units respectively., It was furbwer shown that small rice mills
are the least-cost milling f@gilities in Kwara State,

The emphasis on the, marketed surplus study was both on

the conceptual framewofk of the models and of the numerical
results, The study shewed that the allocation of rice output
between market sal€s and home consumptions were both sensitive
to price changesY Total price elasticity of marketed surplus
ranged from. 9,90 to 1.91 while that of home consumption elasticity
fell im\the range of -0,27 to -1.6. Output elasticity of marketed
surplus ranged from 0,64 to 2,5, It was further shown that
volune of production was more significant than family size

and producer price in their influence on the marketed surplus

of rice,



' With regards to rice consumption by non-rice producing
households, the result showed that while family size and
income are positively and significantly correlated with the
consumption of rice, education appears to be an insignificant
¥ariable, Household size elasticities ranged from<Qo46 -
0,58 while income elasticities of rice consumptieon fell in
the range of 0,03 to 0.38. The result also points to the
conclusion that, at present, consumers' preference for
imported rice is rather strong, owing largely to the rela=-
tively high cooking quality of this{cOmmodity vis-a=-vis that

of the locally produced rice.

Suggested policy measurés include the development of
irrigation facilities in the)state, the expansion of farmers?
credit base, selective-mechanisation of rice farming opera-
tions, the use of modern rice mills in rice processing, a
vigorous use of Pprice instrument fér the purpose of increasing
the marketed surplus of rice in Kwara state and the removal
of marketing\bottlenecks, not only to facilitate efficient
distribution of rice, but also to ensure that farmers are aware

of the existing market conditions,



- yii =-

.

I would like to express my gratitude to my major

supervisor, Dr. 0. Ogunfowora, for all the help hé rendered
during the crucial stages of this study., His words of en=-
couragement, suggestions.and constructive omments - all have
been extremely helpful in improving the.thesis and generating
ideas for further studies. The patience/with which he read
through the draft of the theéis is ighly appreciated.

Next, I wish to thank Professor\S.,0, Olayide who took over
the responsibility of super¥ising my work when my supervisor
was on leave of absence during the early stage of the study.
I am really impressed (by)the special interest he has in

the progress of my-research work,

Special thédnks are due to Dr. J. K. Olayemi, one of
my supervisorg,” for his guidance and assistance, particularly
at tle most“frustrating stages of the work., His readiness to
help atall times and his sympathetic understanding of my
problem have helped in sustaining the inspiration which carried
me through frustrating periods. I am grateful for his
patiently reading through the draft of the dessertation and
for his invaluable suggestions, I am also grateful to Dr, 3. G.

Nwokc and Dr. S.A. ONi who assisted me at different stages



- viii -

of the study.

My thanks go also to Dr, A.J. Adegeye and Dr. 'Wale
Mobawonku for their comments on some aspects of the thesis,
Thanks,too, to Dr. S. Olofin of the Economics Deparitment
for reading part of the draft thesis and for hisy¢Invaluable
su;pgestions, Dr. A. Ikpi and Dr., J. A. AkinpWVumi were also
helpful to me at different stages of the.study and I am

grateful for their counsels,

The help rendered by the Plamning Unit of the Ministry
of Agricultural and Natural Resotwges, Ilorin, and by the
Asricultural Officers and Extension workers in Lokoja, Lafiagi
and Shonga is gratefully éagknowledged. If I may say that I
am particularly impressed) by their cooperation and assis®ance

during the data colkleetion stage,

I am highly appreciative of the assistance rendered by my
dear wife at different stages of the study. Her sweet words
of encouragement and her assistance during the analysis stage
(in spiite, of her own heavy post-graduate work) contributed in
no small measure to the success of the study., Finally, I would
like to express my gratitude to the Federal Government for

o:fering me the scholarship which made this study possible,



CERTIFIC..TION

I certify that this work was carried out hy
Mr, J.,P. [deniyi in the Department of
Agricultural Economics, University of

Ibadan,

oo

(SVPERVISOR)

0. Ogunfowora, B.Sc.,
M.Sc., (Reading),

Ph.,D (Iowa). Reader and
ficting Head of /igricultural
Economics Department,
University of Ibadan,



TITLY Of THESIS
ST LS
CR"Y ZLTEMENTS
CE:.TIVIC TION
T..BLE OF CCNTENTS
LIST OF TARLES
LIST OF MAPS iiND FIGURES

L. GENERAL INTRODUCTION

1« Rice in Nigerian®™s Econ

(2) Producti
(13) ice V&/ictics and Research

(c) Rice“Processir: and
Marketing

(d)> Rice Consurption
26/Problem Situation
N The Objectives
+ TheiStudy Area
5. Methodology
(a) Sarnu’ing Procedure
(53 Data ©ollection

(¢) Measurement of Input
and Output

(490 Limitations

(¢) Method of Analysis

e

b o, & b A

\7

12
16
17
17
19
24

26

29
33



- Xi -

II. LITERATURE REVIEW : pages
1. ™orm Record Analysis 35
2, Intra - firm Linear Programming
Analysis 37
3. Statistical Regression Approach A

(a) Production Function Estimates

(b) Producer's Response to Price <27
AN 53

Changes
A%

(c) Marketed Surplus Respons 57

(d) Problems in The Use oi?‘

Statistical Regressi echnique €5
4, Conclusion \ 68
I-I. RE3OURCE SI'I'U['-.TIOET @RICE PRODUCTION

1., Land Resoqu& 70

(2) Land \lability 70
&

() Qeéi?U%e
iversified Production 75

dé Influénce of Subsistence

Requirement 79
2. Labour Resource
(2) Introduction 82
(b) Availability of Labour 84
(c) Age Distribution and Farming

Experience 87



- Xii -

(!} Education and Literacy
(¢) Subsidiary Occupations
3« Capital Resource
(' Availability and Ude of Capital
(i) Fixed Capital
(ii) Fertilizer and Seeds
(iii) ‘orking Capital (Cash and Credit)

L, Summary

IV, ANALYSIS OF RICE PRODUCTION ENTERPRISE
1. Observed Production Practices
2 COStAnalyéis
(a) Physical,<fnputs in Production
(b) Structure ‘of Costs

B inglysis of Returns

4, Sdunmary

5« Resdurce Productivity in Rice Production:

Productior. Function Approach

(a) Model for Resource Productivity
Bstimates

(b) Empirical Results

6. Resource - Use Efficency

100
107

1029

114
118
122
126

127
130
134



- xiii =~

Pages
7. Tarm Size and Resource Use
(a) Introduction 139
(b) Empirical Results 1

8, Summary <%3

V. RICE PROCESSING \\
1. Parboiling Enterprise ‘is:\vl 146
2. Milling Enterprise ‘?‘
(2) Hand-Pounding and Mechan§;;2 Rice
Milling Units ® 150
(b) Costs and Return Rice Milling 154
(i) Level of Capacity Utilisation 155
(ii) Structurq\\ Costs and Returns in
156
162
Je Cho'&g‘ f Technique in Rice Milling
(a@iminary Discussion 165
(b) Theoretical Considerations 173
(¢) Technical Data
(i) Construction of Iso-quant y Vi
(ii) Construction of Iso-cost lines 184
(@) Discussion of Result 186

4, Concluding Remarks 190



VI.

VIT.

MARKETED SURPLUS OF RICE

1.
24
3

S

6.

Preliminary Discussion

Model for Marketed Surplus
Hectarage Elasticities

(i) Hectarage Response Model
(ii) Hectarage Response Estimates
Home Consumption Elasticities
(2) Home Consumption Model

(b) Home Consumption Estifiate’s
Marketed Surplus Functipn

(a) Estimating Progedure

(b) Empirical Fifdings

(c) Elasticipies of Marketed Surplus

ConcludingﬂREmarks

RICE CONETMPTION

1,
2,

Breliminary Discussion

4

WRegression /Analysis and Consumption
Elasticities

(a) Consumption model
(b) Variable Specification

(c) Estimating Procedure

Pages

192
196

202
203
206
207
208
210
210
213
217
223

227



Pages
(d) Empirical Results 236
(e) Consumption Elasticities 2L0
e Summary and Conclusion 243
VIII, SUMARY AND POLICY RECQ IENDATION
1. itesource Availability and Useé
(a) Land 245
(b) Labour 246
(c) Capital 24L&
2, Rice Production @nd/Processing 249
B larketed Surplus’of Rice 253
4, Rice Consufption 255

5 Policy Reeommendations
(a) Measures for Increasing Returns,gg

(b)\lieasures for Reducing Cost 261
(&) )Conclusion and Sug.-estions for
Further Studies 265
SFBLIOGRAPHY 268
AFPYNDICES
I Correlation lMatrix 253

I1 Rice Import Demand in Nigeria 301

111 GQuestionaires 303



TABLE 1,1.

B

LE

1.2,

1.3‘

3¢5

3.'4’0

3.5.

- XVl -

LIST OF TABLES

Production of Paddy Rice In Nigeria,
1971-1974

Paddy Rice Production In Selected
Countries, 1973

Estimated Margins At Different Rice
Marketing Stages In Kwara State{(Retail
Price of Rice Milled At Local\Rice
Mills = 100)

Retail Prices of Pricef\ (¥ per Long Ton)

Nigeria's Rice IMpeDts 1962 - 1977

How Land was Obtained For Rice
Cultivation

Distribubion of Rice Farmers According
to Hectandge Growin in 1977/78 Season

Other\Crops Being Cultivated by Rice

Farmers

Distribution of Farmers Producing
various proportion of Their Food

Requirement

Proportion of Rice Farmers Who Depend On

A Particular Type of Labour

Pages

72
D

a4

79

85



3.6,
347

3.8,

349,

3.100

3,11,

3412,

3413,

- xvii =

Pages
Age Distribution of Rice Farmers 88
Number of Years Since Farmers
Have Been Growing Rice 89
Formal Education Among Rice Q_

Farmers In Kwara State 1
Literacy Among Rice Farmers IQZ;?

Kwara State \;:> 92

Subsidiary Occupations . Rice
Farmers In Kwara St 9L
Farmers Reasons t Using

Tractors \% 97
Percentage ice Farmers

Growing Rarticular Varieties of
Rice 6 99
Szggéa of Credit To Rice Farmers

{@ Kwara State 102

3  Potential Sources of Credit to

.

TABLE 1“'. Ts

Rice Farmers In Kwara State 103
Purpose of Cash Borrowing .mong

Rice Farmers 104
Physical Inputs Per Hectare: Kwara

State Peasant Rice Production 115



4.6.

LaTs

4.8,

449,

“410,

- xviii -

Labour Input Per Hectarz By Farm Size

Labour Requirement for Paddy Produc-

tion In Selected Area

Production Costs In Kwara State
Peasant Rice Farming (M per Hectare)
Various Categories of Labour Cost ¢
A Proportion of Total Labour Cosgts
Analysis of Returns In KWara(S$State
Peasant Rice Production

Average Yields (In Kg.\Pér Hectare)
of The Recommended Rdice Varieties in

The Multiplication-Plots (StageI) At

Federal Rice/Research Station Badeggi-

Average for“Pive Years, 1967 -~ 1971
Estimated Regression Coefficients and
Related Statistics for Rice Producing

Areas in Kwara State

Pages
117

119

120

121

123

125

131

Elasticities of Production for Different

Rice Producing Areas in Kwara State
MVP of Resources In Kwara State

Peasant Rice Production

134

136



L,12,

4e13,

Lok,

Lo15,

TABLE 5.1,

5.2.

5eke

5.5.

5.6.

Ratics of the MVP of Resources to
Their Acquisition Cost (MFC) In Rice
Producing Areas, Kwara State
Regression Coeffici»ats and Related
Production Function Statistics for
Different Rice Farm Sizes, Kwara Sig'%e)
MVP of Resources for Different ferw
Sizes

Ratios of The MVP of Labouri»and
Operating Expenses to .Their Respective
Acquisition Costs B%/Ferm Sizes

Cost of Parboilifig One Bag (76,20 Kg.)
Of Paddy Rice In/Kwara State

Costs and Returns In Rice Parboiling,
Kwara 3tate

Subsidiary Occupations Among Rice
Millers

Percentage of the Capacity of Rice
Milis Being Utilised Per Year

Costs of Rice Milling In Kwara State
(¥ Per Year)

Costs of Milling a Ton of Paddy Rice
in Kwara State Compared with some other

Rice Producing .ireas

Pages

138

141

142

143

148

149

153

157

158

160



TABLE

Pages

57+« Returns in Rice Milling, Kwara State 161
58« The "Proposed" Modern Rice Mill in

Kwara State: Estimated Total Milling

Cost Per Year At Full Development 171
59 Construction of A Unit Isoquant in

Value Added By Rice Processing =-/Date

Per Unit 178
5.10, Iscquant in Value Added By Riece

Processing - Data Per 14060, Tons of

Rice Input Per Year ' 181

511+ Construction of /A Uhi¥ Isoquant in
Value Added BysRiee Processing=Data per
¥150,000, in\value /idded Per Year 183
512, The Present\Values of Alternative wWage
Rates Discounted for 25 years 188
6.1, Pattépn of Rice Disposal Among Rice
Rroducers in Kwara State 193
6.2\ VPercentage of Farmers Selling Their
Paddy Rice Before or After Processing 194
6.3« Regression Coefficients for Hectarage
Response Among Rice Farmers 203

6.4, Proposed Hectarage Response Elasticities 205



6'5.

6466

6.7

648,

6090

Bs10%

(0 1

TABLE 7,1,

7020

Pages
Regression Coefficients for Home
Consumption of Rice 209
Elasticities of Home Consumption With
Respect to Expenditure, Volume of
Output and Household Size 210

Estimated Regression Coefficients/ fer
Marketed Surplus of Rice in Kwara,6State 214
Farmer's Disposition of Ricé\Im Response
to Changes in Output and/Price 216
Elasticities of Marketed Surplus With
Respect to Output,and ‘Hectarage 217
Regression Coe;ficients for Marketed
Surplus of Rice By Farm Size 220
Marketed Surplus and Home Consumption
Elasticities: Large and Small Rice
Farnmg’ , 222
iverage Monthly Expenditure On Rice
In Kwara State By Area And Income
Group. 227
Consumers Preference for Rice, Kwara

State 230



Pages
7.3+ Consumer's Reasons for Preferring
Imported Rice 231
7+4. Regression Coefficients for Rice 4
Consumption in Kwara State %7

7.5. Income Elasticities of Rice Con-

sumption ® 241



- xxiii =

LIST OF MAPS AND FIGURES

Page
Map 1 Nigeria: Administrative Divisions
Showing the Study Area (Shaded) 22
Map 2 Map of Kwara State Showing the Study
Area (Shaded) 23

Figure. 5.1 Schematic Flow Chart of R&cCS&

Milling Operations: Pategi Rice Mill 168
Figure. 5.2 Process of Substiubtdein Between

Factors of Prodpetion in the

Production of \Giwven Unit of Output 174
Figure, 5.3 Optimum Combiration of Inputs 176
Figure, 5.4 Least-Co¥t Rice Milling Facility

in Kwara State 185
Figure. 6,1 AMlYocation of Output of Rice Between

Market Szle and Home Consumption: 198

Effects of Changes in Price

Figure, 6.2 Allocation of Ouput of Rice Between
Market Sale and Home Consumption:

Effects of Changes in Output of Rice,198



CHAPTER I ¢

GENERAL INTRODUCTION

7. Rice in Nigeria's Economy

(a) Production

Rice is regarded a&s the worldf*s mosg important food
crop, being the staple food of a large proportion of the
world population, particularly of India, China/&and many
other countries in Asia, It also ranks high-among the staple

foodsin Nigeria,

Nigeria is one of the major nice. producing countries
in West Africa, ranking side by“side with Sierra Leone and
the Ivory Coast, The cultiv@tion of the crop in the country

(53)

goes back to early 16th gentury with the introduction

of Oryza glaberrima, al West African indigenous species of

rice. The white grain species (Oryza sativa) was introduced

into the country. enly about 100 years ago, Since then,
production has/gained momentum, especially in recent years
under the hational obJjective of attaining self-sufficiency

in riceend some other food crops,

The major rice producing states in the country include
Kwara, Sokoto, Niger, Benue, Ogun, Bendel, and partsof Imo
and Anambra, Out of an estimated potential rice area of
0.61 million hectares, approximately 340,000 hectares was
used for rice production in 1971 and about 580,000 metric
tons of paddy rice was produced (Table 1.1).



Table 1,1
PRODUCTION OF PADDY RICE IN NIGERIA1971 - 1974

Year (1000 metric tons) (1000 )  hectoba(ke.)
1971 580 340 1,706
1972 500 304 1,706
1973 550 370 1,486
1974* 525 269 1,942

Source: Food and AgricultureOrganisqtion,
Annual Year Booky 1973, Vol,.27, Page 46,

* 1974 figures are derived from National Agricul=-

tural Sample Census/of Nigeria, 1974 - 1975,

Federal Office of Statistics, Agriculture Census

Division, Lagos,May, 1976,
This production fell to 525,000 metric tons in 1974 partly
due to the small-hectarage cultivated in that year, ™able
1.1, shows thdt yield per hectare ranged between 1,486 kg.
and 1,942 kg, over the four-year period. These national
averages»are low compared with whet obtains in some other
rice producing countries as shown in Table 1,2, For example,
average yields obtained in Egypt and Japan more than doubled
the oorresponding figure for Nigeria, while the estimate
for China is almost equivalent to twice the maximum yield

for the country.

Various factors have been suggested as being responsible
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fer the relatively low yield. William and Alao(180)suggested

poor cultural practices and inefficient farm management;

Table 1,2
PADDY RICE PRODUCTION IN SELECTED COUNTRIES, 1973

comtiy  igueflon, . wemme e -G
tons) (Xg.)
China 111,520 34,755 3,209
India 67,600 37,000 1,827
Indonesia 20,321 8,568 24,372
Japan 15,766 2,620 6,018
Thailand 14,650 75392 1,982
Philipoines 5,532 3,589 1,542
T sypt 2,274 450 5,053
Madagascar 1,750 920 1,902
Nigeria 550 370 1,486
Sierra Leone 479 351 15365
Ivory Coast 400 290 1,379
" iheria 155 125 1,240
Africa 6,945 3,903 1,780
World 320,714 134,163 24390

Source: Food and Agriculture Organisation, United Nations,
Year Book, 1973, Volume 27, Page L6.
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Perez(1h7)

attributed the low yield to the problem connected
with the available fice varieties, while the National Accele=-
rated Food Production Programme (NAPP) report of 1975(A5)
indicated that rice diseases, among other things, account

for the relatively poor averagé yield for the country.

Other factors commonly suggested include inadequate ferti=-

lizer application and poor water control.

(b) Rice Varieties and Research

The rice varieties being distributed among farmers
can be grouped under four broad _categories: the swamp rice
which grows mostly in naturally-inundated land as well as in
the fresh-water mangrove swamps; upland rice which grows in
upland areas where rainfall is sufficient for the purpose,

and the floating rice grown in the naturally flooded lands,

The most commenly grown varieties in the country include
BG 79, MAS=24071 (swamp rice), Maliong (floating rice), 0S 6
and Agbede! (upland rice), Meanwhile, the extension service
units of “the Ministry of Agriculture and Natural Resources
are premoting the use of more productive varieties such
as IR 8 and SML - 140/10, both of which require a relatively

shorter growing season,

More high-yielding varieties are being developed by
the Internaﬁ}onal Institute of Tropical Agriculture (IITA),

Ibadan, whoséfresearch programme also includes field trials
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under varying local condition throughout the country, and
working in collaboration with the International Rice Research
Institute (IRRI) in the Philippines, The West Africa Rice
Development Association (WARDA) with headquarters in Moronvia,
Liberia, collects all available information on rice”develop-
ment throughout the West Africa sub-region and disséminates
this information to interested parties; its résearch programme
uses basic information and plant materiazl from the IITA,

The Federal Department of Agriculturzl R€Search at lMoor
plantation, Ibadan, and the Federal Rice Research Station,
Badeggi are the major centres fopr.national rice research
programme in the country. These\Centres are concerned,

among other things, with the selection of new varieties and
fertilizer trials, with.the Badeggi Research Station concen-
trating on %Pplied resedrch (including parboiling and milling
studies), in collabBordtion with all the rice producing states
in the federatiod,

(c) Rice processing and Marketing

While 'not a major constraint, rice processing and
marketing are ill-developed and relatively inefficient in
Nigeria, The crop is marketed primarily on small-scale
basis by paddy producers who either sell directly to the
consumer or (more often) to the middlemen, The paddy rice
is milled usually at the local small-scale (mechanical)

rice mills many of which are scattered all over rice producing



areas in the country.

Although the margins between the farm gate, mill and
final saies vary considerably, it is possible to make a
rough estimate of the breakdown. Using retail market prices
as the base (100), the percentage received at each marketing

stage in Kwara State has been estimated(93) as shown in

Table 1.3, Assuming negligible inter-state.variation inrpice

marketing situation, these estimates may bel taken to represent tk

Table 1.3

ESTIMATED MARGINS AT DIFFERENT RICE MARKETING
STAGES IN KWARA STATE

(RETAIL PRICE OF RICE-MILLED AT LOCAL
RICE MILLS.=.100)

Marketing Stages | Margins (%)
Farm gate (paddy rice) .. oo 26
Mill gate (paddy ‘rice) .. .e 27
Ex-mill (milléd rice) .. .. 64
Wholesalé Amilled rice) .. ‘s 67
Ret:il “(pice loose/high broken) 100
Retail (rice packaged/low broken) 132

Source: Kwara State Ministry of Economic Development,
Rice Growing and Milling Project - A feasibility
Study. Interim Report, June, 1975, Page 32,



—7-

Table 1.4

RETAIL PRICES OF RICE (¥ PER LONG TON)

Lagos - Ibadan Benin Kaduna Ilorin

XeBr Price | Percen=- Price Percen= Price Percen-| Price Percen+ Price | Percen-
tage tage tage tage tage
change change change change change

1965 185 - 187 - 147 - 138 - 115 -

1966 | 224 #2161 211 +12.8 274 +86.4 174 +26,1 135 +19.5

1968 | 207 - 4,6 205 -. 6.4 162 -38,9 140 -10,8 120 + 71

1969 | 235 +13.5 223 + 8.8 187 +15.4 187 +13,6 166 +38.3

1970 | 266% | +13,2 246 +10%3 231 +23.5 202 + 8,0 224 | +34,9

1971 373% + 2,6 351 +42,7 295 +27.7 n.a - 206 - 8,0

Q‘é;;ab'e/ 2uh |+ 7.1 275 | +11.9 223 | +18.,5 | 166 | + 9.4 | 154 |+12.5

#*Wholesale prdices,

Source:

Adapted from Federal Office of Statistics, Abstract of Statistics

(various issues).
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overzll picture for the country, The table shows that 26%
~f the consumers' total outlay is received by paddy producers

while the rest is absorbed by processors and middlemen,

Retail prices of rice have been on the increase all
over the country in recent years, For instance “between
1965 and 1971, average increases in prices ranged from
about 7% per annum in Legos to 19% in Benin‘as shown in
Table 1.4, The average retail prices betwéen the period
ranged from ¥154 to N244 per long ton in Ilorin and Lagos

- respectively, the overall unweighted average being N205,
These prices compare poorly withvthe average unit value of
imported rice which ranged ‘from N87.636 to 118,47 per long
ton between 1962 and 1968 respectively, and falling to
¥94,67C per long ton in 1969 - a price drop which gathered
momentum from the{beginning of 1970 to 1973.

(d) RicenyComsuaption

Rice and. its by-produc*s can be put into various
uses, For instance it is estimated that rice bran contains
Dot = (7% oll which 18 useful in the cosmetics and
pharmaceutical industries(51) « The bran and other by=-
products can also be used in the manufacture of wine, sugar,
alcohols, starch, glass, detergent, herbicide and fertilizer,
It was estimated, for example, that as early as 1930, 5.2%

of Japanese rice output was used in making wines, 4.9% in
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=aking cakes and 1,1% in the manufacture of sugar, And
in the early 1960's, breweries in the United States were
reportedly using about 25% of all rice consumed in that
countr?‘sq) .

There is as yet little or no industrial use for rice
products in Nigeria, and only a negligible quantity is being
used as livestock feed*. Rather, virtually all therrice

praoduced in thecountry is used for human consumption,

Rice is a superior food which is bei.ﬁ increasingly
substituted for such staple food stuffs_.as-yam and cassava
in the diets of urban consumers in Nigeria. Consumption
is growing more rapidly in urban thapn™in rural areas, and
more rapidly among high income group than low income group,.
A survey in Ibadan, for example,. showed that an average
family in the high income groUp spent about 33% of its
staplé food budget on rice compared with the expenditure of
only 1% by an averzge family in the lower income group**

One factor that accounts for this increase in consumption is

* It is possible that with the recent trends in industrial
expansion and. the development of the livestock industry, th¥se
uses may become significant. The point must be made, however,
that nutritional considerations favour the non-removal of

rice bran, thus ruling out the use of bran for industrial
purpose,

*#* Source: Ministry of Agriculture and Nataral Resources,
Ibadan,
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frestige, Tor reasons that are little understood, rice is
considered ‘"higp.ppgst;gg"food in Nigeria, 1In some cases

rich families prefer it to other staples even in times when

rice is more expeunsive than these substitutes., Another factor

is the nutritional value of rice, Nutritional experts have
expresc2d the view that because of the deficiencies-in the
calories and yroteins intakes in Nigeria nutritidnal conside-
ration shovld »e advanced to discourage increases in the consumpe’
ticn of staichy foods and encourage increégses in that of rice

and cther food gluffs with relatively high calories and protein

contents,(1q6’ 80, 41) .

Giver the rather high ingOme) elasticity of demand for
rice*, the .rising incomey the decline in the preference for
oot crops, the possible( improvement in the quality of milled
rice and t"- possiblg=drop in the relative price of rice resulting
from production expansion, future consumption demand for rice
is expected to{is€ at a rate faster than the rate of growth
in pooul2tigy /™is increase in demand will be accentuated by
a high groyth rate in urbanisation and a declining rate of

growth, in rural population centres.
Ir view Jf rising consumption, it has been found necessary,
particularly in recent years, t:o supplement local production

with incredzsing amount of rice import annually, As shown in

* An income ciosticity of 0,7 has been suggested by the FAO(AZ) é
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Table 1,5,the volume of rice import rose from 255 metric tons
in 1971 to an unprecedented level of 225,224 metric tons in

the first eight mcnths of 1977, claiming over ¥94 million worth
of foreign exchange. This indicates the need for a significant
increase in the domestic production of this commodity in order
to meet effective demand and to check foreign exchange drain,
It therefore shows clearly the relevance of ric&yproduction

study in the context of national developmengt,

Table 1,5
NIGERIA'S RICE IMPORT: 1962»=" 1977

Year Quantity dAmported Value
o (metrictons) (&)
1962 1,601 251,240
19635 14,300 193,576
196/ 1,030 181,564
1965 1,400 245,026
1966 1,257 246,324
1067 1,500 283,986
1968 515 51,750
1969 651 50,382
1570 1,749 270,384
1971 255 50,708
1972 5,893 988,266
19%2 1,069 266,153
174 4,805 1,497,534
1975 £,652 2,376,879
976 45,377 20,136,490
1977 225,224 94,054,464

Sources: FAO Trade Year Book, various issues
Figures for 1977 are for January - August,.




2, Problem Situation
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(2) Bhortage of rice supply

s indicated in the preceding section, one of tlie mzjor
disturbing phenomena in Nigeria today (and in Africs, -ene-
rally) is shortage in the domestic supply of rice with the
attendant result of soaring prices and rising imiportation
of this commodity., This shortage can be attributed to a number
of factors, prominent among which is incréase* in population
which is not matched by the rate of growth in food ~»roduction,
Commenting on the problem of shortage . Ih the domestic supply
of rice, the F£0 observed:

Rice ‘roduction in Africa,\darrely an importing
region, was sbout unchénged in 1976 over the pre--
vious year; import requirements in 1977 are expected
to remain substantiall, reflecting in particular
sizable requireménts in Madagascar, Mozambique and
the Sahelian Countries as well as continuing large
purchases by Aigeria,(7)

Consequently, rice is one of the few crops the production
of which is.yecommended for rapid expansion in NiJerin(ho).

Hardcast®e» observed: ‘“of all the domestic food crops of

Nigerle4 rice appears to offer the most favourable opportunities
for a2 substantial short term, nation-wide expansion in pro-
duction(53), Accordingly, .overnment efforts are currently

directed toviards the production of this food crop in the country.

For instaince, in line with the Federal Governmmt directives, the
Kwara State Government recently launched an Operation-‘row-lice

scheme, the aim being to promote rice production and to encourage
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consumers to buy locally produced rice. This immedi.tely
raises Two issueg, one relating to production and the other
concerning consumption,

As at present, not much is known about the ecornomics of
rice production to justify the validity of governméua™policy
on The nroduction of this commodity. As a result oi this lack
of adeguate economic information, planners ate pfien forced
to make micro-economic farm policies with Riftle or 2o knowledge
of possible effects, which explains why realised growth rate
in agricultural production is often/1es8:s than the plcoined
tarzet, Therefore, it becomes npecé€ssary to proviile information
on inwut and output in comnectier with the production of rice
and other crops.

(b) Cost of Rice\Production

& major problem” Pacing rice industry in Nigeria today is
high production gosSts. as the Consortium for the .tudy of Nigerian
Rural Developuwentsrizhtly observed, “field research is urgently
needed to ifemtify means of reducing the cost of procucing rice
in orden NhZt MNigeria's surplus land and labour resources can
be used Yo produce rice for the ''est ifrican market'.:éo) One
of the mesns of reducing per unit cost of production is farm size
adjustment; it is generally believed that if rice firmers are
to significantly reduce per unit cost of production, the size of

their farms must be large enough to attain some of 'lic economies

of larie-scale production,
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However, the relation of cost economies to farm size has been
a subject of speculation, Information is therefore neceded on
the nature of the cost economies associested with rice farms of
. different sizes and to indicate the scale of operaticn which
allows maximum farming efficiency. Similar information is
needed in connection with rice processing, Specificelly, it
is necessory to investigate means of reducing proceiging costs
and to identify the least~cost facility in rice_ ailling,

(c) Marketed Surplus of Rice

Increasing the production of rice is w@ne,‘*tiing, ‘‘owever;
ensuring thert adequate marketed surplustis»generated to the
nonerice producing sector is anothepj\particularly in o situation
where the farmer is both a producer™and a consumer of his produce.
It is therefore necessary to study the nature of mariieted
surplus response to changes ¥n production and prices, This is
important in connection ('itd forcasting the supply of this
commodity toc the urb#n, sector, estimating rice import require-
ments, ~nd formulatdihg appropriate agricultural p»rice policy.

To the best ofstHe writer's knowledge, no attempt has heen wmade
to carry out_any major empirical study On the marketed surplus
of rice in Whzeria, This study is an éttempt to £ill Toiis
critical 3ap. /n attempt is also made to provide some infor-
mation on rice conéumption in Kwara State,

In sumnary, the study is desizned with a view to maliing

some modest contributions to crucial problem areas by providing



the missing links in the chain of knowledge about rice in-
industry in Kwara State. Hopefully, the findings will zo a long
way in (a) reducing rice import and promoting rice export, thus
making for improvement in ocur balance of payments situation,

(b) increasing farmers' income and thereby increasing their
purchasing power, (d) increasing the supply of paddyiiice to some

Nigeria's rice mills, most of which are now workihg below capa=
city due to inadequate supply of raw materia15p6141) and (e)

bringing cheaper rice to consumers, .

(d) Rice Consumption

In addition to the problems enfimerated above, there is also
the need for rice consumption stuﬂy'in Kwara State, The study
on rice consumption would be Hf<tonsiderable interest from both
the practical and the theotetical standpointse. From the pra ='c
ctical standpoint, knovledge of the explicit relationship amongst
quantity of rice and=ipncome is very essential for hetter plarming
of rice productign, trade and distribution., For instunce, esti=-
mates of consylption elasticities could form a basis Ifor produ=-
ction, and Fgryexpansion and/or modernisation in rice industry,
The estimates could also be used for assessing the feasibility
of theNdeveloprient of rice production as an import-substitution
project, From a theoretical viewpoint, an nnderstanding of the .
underlying causes of variation in consumption would make contri-
bution to the mcthodology for analysing consumer expenditure and
assist in building up knowledge on stable economic relsationships

such as exists between the quantity of rice purchased and income,
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3 The Qbjectives

The aim of this study is to examine the structure
and prattern »f rice producticn and processing operations
with a view to identifying possible ways of transforming
rice industry in Kwara State, The study also aims at
providing some information on the marketed surflus of
rice and on the pattern of rice consumptiOpm-dn the state,
The specific objectives can be stated af follows:

1. To obtain information on resddrce situation
in rice production and fosex2mine the extent
to which this imposesra ULimit to preduction
and militate ageinsg the adoption of innova-
tion.

2, To examine regburde utilis<tion and compare
resource prgonctivity and rasource-use
efficiency ifr'rice production among different
farm sigeshvin the various rice producing aress
of thesstate,

3. T identify means of increasing returns in rice
rocessing and to determine the least-cost
milling facility in Kwera State.

4% To study the nature of markcted surplus

i response to changes in production and price,
and to estimate the elasticities of home
consumption and market:d surplus of this
commodity,

5. To evaluate some of the factors determining
the l=vel of rice consumption among non-rice
producing units in the state,
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6. To investigate some of tiie possible economic
adjustments that could be profitably made and
to make recommendations which might promote
rice production in the country.

4, The Study Area*

Kwara .tate covers an area of 45,875,2 scuare-kilometres
and has a totzl ponulation of 1,600,600 (1963\¢ensus), iith

a population density of 34.89 people per sQuare kilometrec,

The climate is tropical, characterised by &verage annual
rainfall ranging from 800 to 1,500mm, »Tlie raininyg season,

which may e one or two peaks, generally runs from /pril

through October., Variztion id_mghthly rainfall can be very
marked from < ne season to gnother, with consequent adverce
effect on crops, particulaprly non-~irrigated crops. The state

is drained by some mdjor perennial streams, with the Wijer river
flowing along mos#® ®©f its northern border and the Kainji ban
regulating thedflow and opening wide areasof downstreamg flood
plains for Agtifultural production. The vegetation consists
largely of “derived savannah woodland, with very high potential
for livestock such as sheep, goéats and poultry, and such arable
crops like 'rains snd tubers. Some tree crops like cocoa nnd
cashew also thrive fairly well in some of the divisions of

the state.

e T —— B L R ]

See Maps 1 and 2, pages 18 and 19.
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Like many other states in the country, Kwara State is
essentially agrarian, with over 70¢% of the working
population engaged in agriculture, As at present, agric-
ulture contributes more thsn 50 of the statets output,
The preveiling farming system is a combination of bush
fallow znd mixed cropping, It is estimated th&f svle
cFops accounted for roughly 45% of the total\ultivated
area while 55% of the arca is devoted torgropmixtures,

with emphasis on the cultivation of subsistence crops.

A recent survey(93) indicates\{hat Kwara State has
2 substantial amount of land s@itdble for the growing
of rice, The topography is~chhsidercd reasonably flat,
particularly in the Niger W¥%in, and generally does not
require huge investmefft\¥or land clearing and levelling,.
Rice is therefore one of the crops, the production of
which is being €urwently intensified in the state, It
is estimatednthat the state produces about 16,000 tons
of the cxdp’ zhnuslly from an ares of about 11,331.,6 hect-
ares, {408 is generally grown by small holders although
a numher of relatively large forms, both private and
government sponsored, are in operation in all the rice
growing areas, At present, these areus are mostly in Edu
(former Lafiagi/Pategi) and Kegi divisions, with the
former accounting for about §9% of total rice produced in

the state., The two typec of rice :rovm are swamp and
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upland rice, the former being grown on fadama (flood :laing)

and in few cases on irrigation schemes; the latter is rainfed.,
‘he present study is concerned mainly with swamp rice viitich
accounts ior over 90% of total rice produced in the state,
2. Methodology

(a) Sampling Frocedure,.

The first process in the sampling stage was\(tc divide
Kwara State into rice producing areas, using/available records
from the Ministry of Agriculture and Natural Resources. The

records indicate that I’du, Dekina and Kogi divisions uzed

£

to be the three major rice producihg\divisions in the state,

Jith the recent excision of Dekind division from Kwara &State,,

however, Logi division remains\the only major rice area next

to Fdu, producing roughly™S{» of total rice output in the state,
For tlie purpose of this study, the state was divided

into three areas, «dw division was divided into two,; nzmely

sShonga~Tada aregywhere the government rice scheme and Lhe

rice project ©f the state-owned Agricultural Developuent

Corporatiogn are currently situated, and Pategi-~Lade-Lpada

area wh®re = Chinese Mission is currently working on a proposed

660 hectare integerated rice irrigation project., The T ird

area is Otube - Abugi in Kogi division*,

e e T T - - - - A ek A -

.

*  See lap 2, page 19.



- E2 -

The next step involves a 2-stage sampling procedure,
In the first stage, villages were chosen from among all
the villages in the selected area of study. In the secind
stage a random sample of farmers was chosen from the hcuse-
hold* units in each of the selected villages. No form:l
statistical method was employed in selecting the wvayldves,
""ather, the selection was purposive, made in conswmitotion
with the Tiinistry of Ajriculture and il=tural~R€sources, ior
this reason, the representativeness of thesesvillages .ipht
be called into question, However, it d&ssnecessary to realise
that the officials of the Ministry ef\(\griculture .nd iatural
Resources possess a good'knowledge-fbr choosing the rerresen-
tative villages, Iloreover, variztions between villases are
generally small relative toariastion between households
within villages in the study area., 1In general, the area is
characterised by a ufiiform degree of capitalisation in farming,

the dominance of laBpur input in agriculturé , and a fairly
uniform strrc JE/optake of arricultural irmovations, all
these characticristics preclude extensive variation in

resource @&pdowment and enterprise combination.

# A household is defined as a group of persons living in
the same dwelling and dependent on a common or poolaed
income for major living expenses.



For the purpose of this study, the sample size was
determined largely on the basis of availabe funds and
the method of data collection adopted., Accordingly,

230 households units were randomly selected for situa-
tional survey, 150 of which were selected for delailed mi-
cro~level study, with the sample size being disfributed
among the study areas roughly in propertien, fo the estimated
total number of rice farmers in each area¢d In adcition,

50 rice parboilers and 20 rice millks. operating in the area
were included in the sample, Inthe case of rice consum-
ption, 183 consumers were réndomly selected in Ilorin, rep;
resenting urban area, and,Omu-Aran, representing rusl/semi-
urban srea,

The approval of ‘the village heads havinz been obtained
beforehand in the, rice producing areas, little or no problem
was encountered in the selection exercise, In Pategil and
Otube, thedvillage head himself was ostensibly included in
the sample-size, the purpose being to cbtain the enthusiasm
and cgeperation of other sample units and to keep the village
head informed at all stages of the information being sought.

In choosing the sample,we expected that some of the original
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sample units might drop out before the end of the data
collection process, The precaution taken was to include
more units in the sample thian we actually needed., Some of
these additional units were later used to replace the drop=-
outs and those, who for one reason or the othep, @id not

furnish all necessary information,

(¢) Doty Collection.

Training of Enumerators,

Five enumerators were employed for the data collection
purpose, with one or two of thgM/stationed in each area and
assisted by the resident apricultural extension workers.
These enumerators were Grained at the permanent site of -
Kwars State College, of.Technology, Ilorin, The training
included series @f talk on the objectives of the study, pro=-
blem of rurzl(armgas and the art of interviewing farmers,
They were fold to avoid promises which may not only lead to
biased answérs but may also create false expectations and
build-alp tensions with farmers whc were not included in the
sample, Rather, the enumerators were to emphasise that the
findings of the resezrch will be made available to the govern-
ment and other bodies connected with the granting of both
financial andtechnical aids to farmers, They were then

introduced to the pilot questionaires and later sent to the
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field to pretest these questionaires, The second stage in

training cconsistsof reviewing the enumerators! experiences
126

during the piloct survey,using a reference manual( ) and

the final draft of questicnaires (See Appendix 1r1T),

(ii) Method of Data Collection:

Data collection took place during the 1977/7€ crop
season by means of highly structured guestionairesy non-
participant observation and informal discussion with the
respondents, Scme data like names ofsrespondents, age, literacy
level, resource availability, crops\produced were obtazined
once or twice while others like Whe disposal of rice (e.ge. the
quantity consumed, marketed, et¢) were obtained by repeated visit:
throtghout the produetion period., Input = Output data
were nbtained using the cost-route technique whereby farmers
are interviewed repéatedly once every week (or at least
fortnightly). This/technique was chosen primarily to over=
come the proplem'of recall, since a majority of the respondents
were 1llitsr™te, keep no records and therefore had to rely

on the memories for the required information.

A combination of farm and residentisl visits was employed

to obtain information from the farmers, Farm visits offer

the enumerators opportunity to become conversant with the.,L =%

= OL |

operations going on in the fields and enable them to idéhfify 1

the fields &nd establish good working relationships with the

Sy
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farmers, Residential visits became necessary as farmers
complained that farm visits hindered their farming operations.
Besideg, it was not technically 2nd economically feasible

to make & weekly visit to each of the farms throughout the

period,

In all cases, enumerators were closely superwised by the
researcher himself, visiting the areas roughly~once a month,
The purpose cf the visits was to verify thevcompleted question-
aires, to respond to problems encountéred by the enumerators

and help in maintaining their morale,

(d) Measurement of TInput and Outpuﬁ;

(1) Land Input:

Measurement of 1n@uﬁ and output 1s recognissdag 2 major
problexn in traditiehgl asriculture, This is particularly
true of land inpwt) especially where the taking of aerial
photographe &s ®ither not ifeasible or not within the financial
reach of hedresearcher, Tn the present study, heavy reliance
was placed'on the agricultural extencion workers' help in the
measurement of this input, Initizlly, the neasurement was in
scrce, which was later converted to hectares,

It is necessary to point out that irrigated rice farmers
had no difficulty in determining their acreages because the

irrigetion schemes are normally divided intoone=acre plots,
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The problemn is with regards to non-irrigated rice farms,

Even in this cuse, relatively little difficulty was encoun=
tered since most of the non-irrigated rice farmers generally
have afflliation of one type or the other with irrigated rice
farmers; as such they have an idea of what an acre is,

Besides, the tractor hiring unit of the Ministry/Of JAgriculture
and Natural Resources normally operates on per-8Cre basis and

a majority af the farmers interviewed madedise of the tractor
hiring service, This notwithstanding, farmers' farms wero

visited to identify the plots and to détermine the acreages,

(ii) Labour Input:

For the purpose of the study, labour was divided into
three broad categories, nefigly family labour, ccmmunal labour
and hired labour, Each eafegory was recorded in hours by
multiplying the numbér of workers by the number of hours spent
;n farming cperations, Aggregation of labour input wzs done
by adding theAdabour inputs of adult males to the man<hour
equivalent of\ ¥dult females and youths, holding one adult
female as—~équivalent to & men-hour, and one youth as equivalent
to % man<hour, For some of rice processing activaties, labour
was initially recorded in minutes and a weight of one was given
to adult female, This is because women are considered as
efficient as men in the types of work they perform in rice
processing., The result was standardised into man-days and -

valued at the prevailing wage rate,
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(1£1) Output:

Rice is normellyhervested in bulk z2nd threshed, usually
by men, The threshed rice is winnowed and measured by women
immediately after threshing, In the measurement process,
big stendard measure (called ananizs) are normally .used
throughout the study area, On the average, 25 gisuch an2nias
make a bag of paddy rice weighing 7€.192 kg, {he'output was
valued at M25 per bezg which was the modal drice of paddy
during the harvesting pericd, The purpese¥ef using the price
prevailing during the harvesting rerigd-'was to avoid the pro-
blem of determining the value added\due to storage and related
factors, The final product af%én processing “is the milled

rice, This was valued &t tQeé price prevailing at milling points,

(1v) Depreciation Chapegtoe

Deprecistion oheige is an z2llowence made for that pard
of capital assefgfeonsumed by the production activities during
the year, The V:ilue of this charge depends on the initial
purchase-price, the averaze useful life and expected salvage
value of _fhe capital zssets, Trom the answers given by res-
pondents and from the author'!s experience and discussions
with some agricultural extension workers, the purchase
price and average useful life of each fixed asset was
dectermined, Depreciation charges were computed using the

straight=line method. Where the serviceable lire of the
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implements was less than one year, the amount expended

on them is regarded as current expenses and the items
were therefore not depreciated, 1In the case of farming
implements and storages (rhumbus) the annual depreciation
figure was further divided by the number of acres.of all
the farming enterprises for which the implement ‘€oricerned
was used., The farmers' rice acreages were used'as a
weight to determine the proportion of thesdepreciation
figure to be charged to rice production, YWith respect

tc milling and parboiling implemen£s, the depreciation
figure was divided by the numbep 08/ enterprises in which
the equipmentg were used, IM&AYl cases, an appropriate
interest charge was added €&s the opportunity cost of

using capital in the production process,

(e) Limitations:

The study was confronted with a numbter of statistical
and conceptudl/problems, One¢ major protlem was in the
measurement of input., In the case of land for instance,
farmers\ 'acreages were used as a measurement of this
input, thus ignoring varictiones in the quality of land
inpute The implicatiocn is that where there are wide
variztions in the quality of land on individual farms,
non-standardisation of this variable may lead to over =

estimation or under - estimation of its regression co-
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efficient, However, it is generally recognised that
there exists no acceptable criterion for standardising
land variable, One suggestion is that the variable be
corrected by some fertility index. The snag here iz that
the suggestion presupposes that such index can be eeprected
without involving a measure cof productivity whigchis what
we are supposed to explain, Similarly, the graetice of-
adjusting land <date in relation to differén®\faranmeters
such as irrigation and the rental valuéof'land presupposes
that relevant data exist, Besides, the' shortcomings of
this approac' nave made many resgaﬁchers hesitant in adopting
the method,” In this study if\f8 assume that rice land
was homogeneous in the studfsrea since there were no
facilities for carring o2 soil survey in order to
standardise the basif vériatioﬁs in land input, Similar
problem was encoufibtered in the measurement of labour
input, TFor oge {hing, measurement of labour input in
man=hour ignoyes variations in the quality and intensity
of labourg :Secondly information in the labour input was
drawn frem the memory of rice producers since it was
impcssible to make direct observations on the various
roduction operations, Moreover, where labour is used

for simultaneous operations as is often the case in rice

farming, (for example the harvesting of cassava crop on rice

*These shortcomings have been ciscussed in the literature,
See for instance J.P. Singh ( )
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farm is a form of land preparation for the rice crop following
it), difficulties of measurement may arise,

It should be noted also that no effort was made in the
study to determine the cost of management owing to its highly
gqualitative nature, Other socio-economic; technicai\end
'institutianal factors were also omitted, which,eill¢ugh unquan=
tifiable, are crucial in their effects on cosiE™and returns,
Furthermore, since the estimated productiom\®0sts zre depedent
on the imputed value of unpaid inputs, a&nd since these imputed
values might diverge from the marginal productivities of the
respective inputs, it is probabléwthat the financial position

of rice enterprise has peen eiltffr overstated or understated,

The second prcblem ig™~that of measuring output, Although
standard measures are being used in the measurement of three-
shed faddy rice throughout the study area, there are a lot of
variations in thé)methods of measurement, In some cases the
measures are Selg to he full when the paddy rice just bulges
out, In otﬁef cases, the left arm is extended round the
measure, 1§ “support extra paddy rice, Moreover, because each
rice variety is not threshed separately but mixed up with other
varieties, the measurement of yield data ignores quality
differences in rice grains, And since the study analyses the
yield data of only a single season, it ignores the effect of

year-to=year weather variation, Where the seasons yield is
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outstandingly low or high, results and reccomendations are

of little value,

Thirdly, despite repeated assurance that information
provided will he tre«ted as confidential, some oi theg resp-
ondents were reluctont . to disclose certzin crucia 7§$crma-
tion such =s income @nd/or expenditure, In an é‘;gigt to

minimise errors oi this nature, doubtful re s were elimi-

nated during the analysis, \;:>

spart from statistical and con éSiaﬁl problems, there
are =1so various methodological pn %EE; which are often
encountered in the ccllection = analysis of farm mangement
data, Most c¢if these probtle s‘igzé been extensively disussed
in the literature(101) . <:>

3

As 0Osifo poﬁnte t, "the major weakness of single
enterprise stucieizé;SEhei‘ lack of emphasis on the optimal
levels and tec es of production".(141)This lack of
emphasis is largely to the fact that data are not usually
availabl \\r enterprise combinations, Another weakness is
that 1in &) farm with meore than one crop, costs &nd returns
analysis for @ single crop is not particularly useiful as it
does not indicate the income position of the whole farm,

Given the assumption of profit-maximisation motive, a farmer

will be interested in the overall financial position of his

whole farm rather than that of a single enterprise,
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However, although the quantitative estimates in this
study may not have represented the true magnitudes and the
general shc. teocnings of the study not withstanding, the
result hopefully provides a rough and rcady guideline so

urgently needed for policy making.

(£) Method of Analysis:

The anelytical technigues employed in the pwresent study
are farm rzcord (cr budgetary) and statisticaWMregression
techniques, Basically, farm record or budgetary analysis
invelves operaticns lecding to the estimates of total cost and
total revenue for the same production/period, The difference
between the two parameters is a\medsure of the . net return
(which might he negative or @esitive) for that puriod (1822
The use of stotistical regwession technique enables us to
examine the functicnak relationship among selacted variables,
This relztionship {o~gwamined in the study,using the singl=-
equation multipie{rcégression approach with a set of crosse-
sectional ang Yife series deta, The parameters of the variables
are derived-by ordinary least squares method, This method is
preferred.to any other econometric estimation technique due
to a number of reasons, Besides the simplicity of formulation
and mathematical and computational convenience entailed in the
technique, the parameter cstimates obtained by the method have
the optimal ﬁroperties required for our puppnse, namely unbia-

sedness, least variance and efficiency,
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5. The Plan of the Study.

The rest of this study is arranged as follows,
Chapter IT is devoted to a review of analytical techniques
and literature on relevant previous studies while Chepter
III deals with an analysis of resource situation Q‘Rwara
State peasant rice production, Chapter IV is yc?rned with
the resource productivity and resource=use \@ciency in
rice prcduction, Estimates of costs en Mrns are also
made for difierent rice producing ar d cifferent farm
sizes, The structure aad econr-mie of rice pro=
cessing industry is analysed i pter V, the aim being
to determine means of reduc \osts and to identify the least= '
cost milling facilities, {ter VI is devoted to the analysis
of the marketed sur énd home consumption of rice while
in Chapter VII, thg“ulctional relationship between the
quantity of ric %un,ed and szlected variables are examined
and 'some Cf'n % elasticities are computed, Chapter VIII

provides \.,am sary and policy implication of the study
and su@ s areis for further researck,



CHAPTER II

LITERATURE REVIEW

Various analytical techniques have been employed
in studying agricultural industry in both developed and
developing economies, This chapter is devoted to a
review of some of these techniques and relevant previous

studies,

1.Farm Record Analysis

Farm record analysis has been a traditional tool,
particularly in studying returns to size in agriculture,
The usual method is to group farms into size classes on
the basis of acreage, output or some other common deno=-
minators. Some measure of net returns (e.g. returns to
labour and management) are computed for each size class
and the result often shows positive correlation between

(55) (138). 5

net returns and farm size, Heady Olson

(107)

McAlexander . drew attention to some of the problems
inherent in such analysis. As indicated by McAlexander(107l
maay of the conclusions and recommendations arising from
such analysis are in direct opposition to knows economic
principles and technical relationships. Some of such
findings Ray, for example, suggest that increasing returns

exist where economic brinciples and technical fact indicate
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constant and diminishing returns, or that there is no
limit to the level of output or to the degree of subs-
titution among inputs. Usually, analysis of this type
fails to bring about concrete recommendations with regard

to what adjustment farmers should make and howg

One common source of problem in farm record analy-
sis is the use of management return as a measure of
resource allocation efficiency. In.a situation where
there is divergence between market prices and marginal
productivities, erroneous conc¢lusions are bound to arise.
If, for instance, the pricesof inputs are lower than
their marginal productsy return to management is overesti-
mated, and conversely. Also, where yields are used as
an efficiency indicator (as is usually the case in farm
record analysis)y this sometimes leads to the conclusion
that the average yield (and hence the average net ear-
nings) of larger farms are higher than for smaller ones,
thereby suggesting that there may be no limit to return
as long as yields are increasing. The problem here
(common to most cross-sectional studies) relates to the
use of inter-farm data to derive what is essentially an
intra-farm estimate, for it is possible that points have
been calculated on different production functions, As

Heady pointed out, spurious functional relations!ip may
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be expected from non-homogerieous population data,
although this type of potential error can be greatly

reduced by the use of homogenous classification,

Admittedly not all the shortcomings mentioned above
are peculiar to farm record analysis, nor are all the
criticisms valid. What is necessary, as Epp(57 p.160)
rightly indicated, is that analysis of this nature should
be interpreted in the light of sound, judgement,

2, Intra=firm Linear Programming analysis

With the popularity of linear programming technique
in the 1950's, this teol.has become increasingly useful
in studying agricultumal industry, particularly in deter-
mining optimum enterprise combination or in deriving
agricultural -supply functions, In most studies the idea
has been to generate the profit maximising pattern of
farm production for various price relationships, resour-

ce availability and technical coefficients,

The conventional simplex programming model can

be formalised as follows:
Max 2 = (LD 4 (2.1)
Subject to AX £ B
and X 2> O



where
Z = the objective function to be maximised
C = n by 1 vector of prices
X = n by 1 vector of activity levels

A

m by n matrix of input output coexficients
B = m by 1 vector of available factorsjer other

restrictions.

Parametric propramming and other variants of this
conventional simplex linear programming wodel havc been used
in past research studies in agriculfure, [For instance,
Anderscn and Heady,(6) Krenz EE,2£¢(87) and, more recently,
Ogunfowora(122) have all used theSe nodels in estimating
agricultural supply functieons“and have demonstirated evidence of

their applicability,

Ogunfowora's fOrmulation of the parametric programming

model is formalised™as follows:

n
fas = Z C.X 2.2
Max “Z, %5 ( )
J=1

subject to m

5 o

a;5Xy 2= by (2.3)
i=1

and Xj ::::> 0 (2.4)



where
Z = Z(X1, x2’ eney X,j' esey Xn) (205)
' L&
cC.=C c® 2.6
3= = CRsty
1 1
cY C.=k or C! —C, = k 20l
S v —c)= 4 (2.7)
7N th . "

Za = the a objective function to be
maximised for a given/price level within
the acceptable price range

bi = the level of the ith resource available

C! and CS = the lowerwand upper limit of the price

of the jth activity

’)\ = ~constant increment in the price of the

jth activity

k = the number of optimum solutions within

the price range.

Recursive programming is another more recent tool

developed as an outgrowth of studies connected with

linegr programming., Both techniques are similar in

that they can be employed to optimise a linear objective
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function subject to linear constraints. The difference
between them is of a conceptual nature (62), While
the former is capable of predicting the actual behaviour
of farm firms, the latter is normally designed to estimate

an optimal behaviour.

Admittedly, mathematical programming models-have
obvious advantages over some other analytical‘techniques,
As indicated earlier, they can be used to generate optimum
adjustment path in farming eqterprise as,_economic and
technical conditions change. According.to Beneke and
Winterboer, ‘the great advantage of linear programming
is tl®& it allows one to test a wide range of alternative
adjustments and to analyse /their consequences thoroughly with
small input of managerial time"(21),

These advantages must, however, be weighed against
the immense data prequirements of any comprehensive linear
programming modél,. Moreover, the problems of aggregation
bias and spetiiication errors have not been satisfactorily
resolved, “\ %While the former have been studied in some
depth din'\the context of static linear models (14), the
latter remains somehow more elusive; and, as Ogunfowora
et al (125) rigntly noted, linear programming is not an

appropriate technique for studying resource productivity,
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The typical approach has been to obtain the marginal
valu2 products (MVPS) of resources as by-product of the
conventional linear programming solution. When such
exercise is conducted for different farming systems,
these MVP® can be compared and used as the basis for
resource adjustment and pricing policies, The{short-
comings of this approach haw® been discussed, in the

literatureg¥*

3. Statistical Regression Approach

Perhaps the most popular traditional tool in stu-
dying agricultural industry«is the statistical regression
function technique. This\tocl has been widely applied
for instance in production function estimates and in
studying the responsiveness of peasant farmers fo price
changes, Some of~these relevant studies will be reviewed

here,

(a)~. “Production function estimates

Over the years, various resecarchers have employed
multiple statistical regression analysis in production
function estimates, particularly in the study of resource-

productivity, returns to scale and resource-use efficiency

* See, for instance (125) p.112.
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in traditicnal agriculture. This technique not only
provides a direct measurement of the parameters of re-
source productivity, but also overcomes some of the
shortcomings of linear programming technique. Also,

the technique differs from the traditional farm record
analysis in that it first recognises the basic functicnal
relationships which relate to decision making. The
attempt is to place these functional relationships into
an empirical system in which the basic economic princi-
ples can be applied., The method/of analysis involves
obtaining data from experimeént, survey of farms or from
a group of records in a given area., Production functions
are then estimated, using regression analysis, Marginal
products, elasticity of production and some other compu=-

tations can be ‘made from these production functions,

Several forms of production function - linear,
square rogt, polynomiael, Cobb=Douglas, Spillman -~ have
been-used in agricultural production function studies.
However, although its popularity has waxed and waned
over the years, the Cobb-Louglas production function has
been perhaps the most widely used in agricultural econo-
mics, especially where interest revolves around quantita-
tive estimates of returns to scale and resource producti=-

vities at the means of inputs. This popularity, according
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to Heady and Dillon, has been "partly because of the’
small number of degrees of freedom involved in the
estimation of the parameters and partly because a mul-
tiplicative model seems logically appropriate® (59).
Not only is the function simple to handle (being.linear
in logarithm form), it also yields diminishing{weturns
to each factor of production separately, OfHer functional
forms like quardratic and square root often“lead to a
loss of many degrees of freedom when fitted to farm
samples, and usually results in too'\many regresion co=-
efficients most of which are often'not statistically
significant,
In the two variable tdse, the Cobb-Douglas (power)
function is of the form
Y = e e (2.8)
where
8y = output
X; = the variable inputs (i = 1, 2)

a = +the constant
bi = the transformation ratio when
Xi - 1s at different magnitudes

U = error term
From equation (2.8), the marginal productivity (MPP) of

resources can be computed, This magnitude provides a
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framework for policy decision on resource adjustment,
A positive MPP implies that output could be increased by
employing more of the given input; the converse is true
for a negative MPP., Similarly, the relationships of
marginal value productivities (MVP) to the market prices
of the respective inputs give an indication of allocation

efficiencies,

Under perfect competition, profit maximisation requi-
res that the ratio of the MVP of inputs bevequal to the
ratio of their respective prices. To.prove, assume the

farm firm's profit equation is of the form
IT = Po f(X1X2) — rX\rX, - b (2,9)

where P = the fixed unit price received by the
producer,

ry and r, = the respective prices of X1 and X2

b = .the cost of the fizxed inputs

Equation 2,9) indicates that profit is a function

of X, and X and is maximised with respect to these

1 2!
veriables., Taking the partial derivatives of (2.9)

with respecttof X, and X, and settingthienequal to zero

we have

SIT = pr, -1, = O (2.10)
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Solving, we have

P, « T4 (2¢12)
sz T
or

Thus, the first order condition requires that for
profit to be maximised each ‘input must be employed to
the level at which its/marginal value product, Pii, is
equal to its price,.. The second order condition requires
that the principal minors of the relevant bordered

Hessian determinant alternate in sign, (61)

It is necessary to note that by employing Cobb-
Douglas.production function, we are making an implicit
assumption about the nature of elasticity of subsitution,

As originally set forth by Hicks (64)

y €lasticity of
substitution (Es) provides a measure of the rate of
change in the marginal rate of substitution of resources
in producing a given product. Theoretically, the value

of Fg can vary between zero and infinity, On the other
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hand, the value of ES implied by the Cobb=Douglas pro-
duction function is unity. If this assumption is in-
correct, specification error is committed, and doubt is
cast on the appropriateness of fitting a2 Cobb-Douglas
function. Hence the need to test the assumption-of
unitary Es among inputs by estimating on the-farm data
the parameters of the C E S production function (2..14)
developed by arrow et al (9)

V=¥ Ex-p # (1=8) 1P —1- 1/p (2.14)

where V, K, and L denote “ oGutput(valued added), capital

and labour respectively,

and
¥ =  efficieéncy parameter
P = substitution parameter

15 e distribution parameter

/in alfernative is to use the Kmenta(85) approximation
or any other method that has been recently developed as
an outgrowth of research work connected with the CES
production function, Incidentally, in most cases where
such tests have been employed, the results of estimates

have been found to be consistent with unitary elasticity
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of substitution, implying that there is no evidence
against the use of Cobb-=Douglas production function in

agriculturael industry (54, 13)-

Relevant previous studies are in the areas (of
resource productivity and resource-use efficiency in
traditicnal agriculture. With allocative~efficiency
defined in terms of profit maximisationy, Schultz hypo-
thesized that "there are comparatively few significant
inefficiencies in the allocation.of the factors of pro-
duction in traditional agriculture" (1€3), This hypo-
thesis has generated substénfial interest in recent
years, and many major empirical studies support the
hypothesis, althoughl(evidences presented do not seem

to be conclusivey,

Chennareddy (28) fitted a Cobb=Douglas production
function toarm survey data, 2nd as a test of producticn
efficiency, cumputed the ratio of marginal value products
(MVP):te marginal=-factor cost (MFC). Statistical test
of significance was employed to examine the difference
between the co-efficients required to make this ratio
equal to unity, 2nd those co-efficients c¢btained in the
regression analysis., Concluding his findings, Chennareddy

observed that “available empirical evidence does not lead
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to the rejection of the hypothesis of production efficien=-
cy in the traditional South Indian agriculture',
Other relevant studies in India include those of

(158) and Krishna (89). Both concluded that

Saini
farmers, on the aggregate,were quite rational in.their

allocation of rescurces,

Dittrich and Myers(36) obtained MVPg for land
and labour from fitting data to a Cobb-Bouglas produc=-
tion function 2nd equalised these vailues by the method
of iteration. These were then substituted in the ori-
ginal production function tobtdin the maximum income
obtainable, given maximum,efficiency in resource allo-
cation., The maximum obtainable waa compared with pea=-
sant farmers' income,\and the result showed that in spite
of increasing marxket  uncertainty, farmers were allocating

their resourcés-very efficiently in republican China,

(160) and Huang(7o)

In #other recent studies, Salkin
discovered some inefficiencies in resource use among
peasant farmers, Employing generalised production
fun¢tion models in his study of South Vietnamese rice
production, Salkin found that resources available to the
existing rice farms could be reallocated such that ince
rease in total outpat could be achieved. Huang's study

was concerned with how allocation efficiencies may change

with developisnt stages in peasant economy, The result
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indicated that allocation inefficiencies existed mostly
in the transition from a subsistence oriented economy,
and that given enough time, these inefficiencies disappear,

(144) noticed that

Similarly, Parthasarathy and Prasad
the inverse relationship between size and produetivity
found in management studies of "pre-technology™ period
has disappeared, implying that "with growing-importance
of non-traditional inputs, the small farmer has lost his

traditional advantage™.

In their study on transplanted paddy rice farming

in India, Tambad and Baliga(17o) indicated the existence
of constant returns to scale, while a more recent study
by Bardhan (13) showedthat in India's paddy rice azricul-

ture, there was some évidence of decreasing returns to

scale,

(B4)  oppited the

Lawrence, Lau and Pan Yotopoulos
profit function concept to the analysis of returns to
scale a@and allocative efficiency in India agriculture,

By cemparing the actual profit functions of small and
large farms at given output a@1d input prices and fixed
guantities of land and capital, they found that smaller
farms were economically more efficient than larger farms

within the range of output studied. Their results also

indicated constant returns to scale. On the other hand,



the results obtained by Surjit Sidhu (166) ran counter
to their findings in that he did not find any differences
in the economic efficiency of small and large farms.

In Nigeria, resource allocation in traditional agricul-

(179)

ture was examined by Welsch , Nwosu (119) and Ogun=

(125)

fowora et al among others, Welsch fitted two func-

tions (2,15) and (2,16) tp the data obtained by interview-

ing rice farmers:

b1 b2 b3 b4

Y = aX
where

= Quthut per acre
Labour per acre

= Seed per acre

o e T
]

W

= Rent (proxy for land quality) per acre

<
~
I

Total acres.

For each variable, the MVP was computed and the ratio

of MVP to MFC was calculated. The regression coefficients

required to obtain a ratio of MVP/MFC = 1.0 was also calculated

and compared with the observed regression co=-efficients.
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Four of the seven ratios were not significantly different
from unity, indicating no evidence to reject the hypothesis

of efficient resource use, The study also showed that

while labour productivity was relatively low in rice pro-
duction, the productivity of seed input was quite high.

The analysis further revealed that given the obsérved
efficiency in resource use, a reorganisation)of existing
resources could not bring about much increase in producti-
vity. What was needed he maintained, was the supply of new
factors, consisting of "particular.material inputs and skill
and other capacities required t6, use such inputs successfully®
(179 p.146). He observed to06.that there was the need to
develop small scale irrigation projects by communal labour,
and recommended that the actual production should be in

individual small heldings rather than communal holdings.

However, (this study has a major weakness, namely,
the data werewcollected during a single visit to the rice
farmers, .thus increasing the magnitude of memory errors.
Given <the environment under which Nigerian farmers operate,
one is/inclinedg to doubt Welsch's contention that "a number
of the farmers kept simple records of inputs" (179 )e
Unlike Welsch, Ogunfowora et al (125) and Nwosu (119)
visited farmers twice weekly to collect data on input and

output for the entire production season., Their analysis
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indicated that some resources were not being efficiently
utilised in Kwara State agriculture, although in one of
the studies, statistical tests of significance were not
carried out to examine whether or not the MVP/MFC ratios

were significantly different from unity.

In his study of rice production in the former Western

State of Nigeria, Osifo(1h1)

revealed that/production cost
per acre fell, and output per acre rose with increase in
farm size, The study also noted the usé of increasing
volume of hired labour as farm size.increased, and hired
labour was found to be more effectively used than family

labour. In another study Obeh (120)

fitted a Cobb-Douglas
production function to &, survey data on rice production in
the Mid-Western (now Bendel) State, and found that the sum
of elasticities ifidicated increasing returns to scale, On
the other handj; the result obtained by Adeniyi (4) ran
counter to, 4€his in that the calculated sum of elasticities
(0.7912) \indicated decreasing returms to scale in rice
production, In both studies, however, no statistical test

of\significance was carried out to examine whether or not

this sum differed significantly from unity.

We can see from the foregoing that in most of the studies

relating to allocative efficiency*, the typical approach has

* Other relevant studies include those of Hoo er(66)
Mase11(103) Sahota(157) , and Yotopolous 183) .
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been to estimate a Cobb-Douglas type of production func-
f%on and then, using point estimates of the production
elasticities, to make some statistical test of equality
between the estimated MVP's and MFC's, Dillon and
Anderson (35) are of the opinion that this approach is

not satisfactory. They declared:

Such statements based on the mechanical use of
traditional significance levels are devoid of
economic content, In our view, significance test
based on arbitrary probability levels are irrele-
vant to economic problems and provide no basis

for the assessment of allocative efficiency. What
is needed is a measure of profit maximising effi-
ciency that hag a direct economic interpretation,
yet depends on the statistical quality of under-
lying prodactlon function estimate.

Howevery it is interesting to note that they too do
not regard. their alternative decision theory approach as
error=-free, neither did their analysis reject the profit

maximisation hypothesis.

(b ) Producers' response to price changes

The responsiveness of peasant farmers to price
incentives has been a subject of hot debate in the litera-

ture., Mathur and Ezekie1(106) maintained , for instance,
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.that various institutional and cultural restraints militate
against farmers responsiveness to price changes in peasant
economies, In a modified manner, Olson (156) and Kri-

shna (88) endorsed this view., They argued that given

the drive towards self-sufficiency in food production,
peasant farmers always produce a certain amoun®.of the

subsistence crop irrespective of price changes and mar-

ket expectations.

On the other hand, there are those who hold the
view that peasant farmers respond‘positively (and gquickly
too) to price stimuli, Whilé Schultz (163) asserted that
in peasant economies insptitutional restraints are not
impediments to farmers responsiveness to price changes,

Mellor (108)

went (further to argue that peasant farmers
supply responses.may be greater than those of their coun=
terparts in developed economies,owing to their (peasant
farmers' ) /relative flexibility with respect to the use

of factor jinput. The view that peasant farmers respond
positively to price changes has been supported by a
nugber of studies in some developing countries, Tor
example, Bauer and Yamey(18) Behrman(19) Bate~

man (17) and Dean (33) in their respective studies

showed that peasant farmers in Nigeria resvond very

positively to price incentives, a finding which was
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confirmed by the works of Idachaba (74) ~ oni (137)

(122)

Ogunfowora znu101ayemi(129) to mention a fcw,

Statistical regression technique was employed in
many of these supply response studies. In its simplest
form, statistical hectarage response equation “ecan be

conceptualised as follows:

H, = a + DbP_, o By (2:97)
where
Ht = crop hectarage in year t
Pt.1= lagged averagé )annual price index
of the crop
Ut = error term which is assumed to have

zero mean and constant variance,

Variants of this model can be formulated depending
on the, obJective of the study and data availability.
Suppose, for instance, we want to estimate the influence
of) relative price changes on the substitution between

enterprises or products, the equation can be conceptuali-

sed as:
/ H p P
[ = £/ + U (2.18)
n n
\ T P.gk
b Xl#k L if
i=1 t i=1 $ = 4
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where
H \
[ n = the ratio of the crop hectarage
Z: Xi £k to that of competing crops
i=1 t
/ Pk
e = the lagged average arnnmual price
R index of the crop relative to other
Pi # k competing crops.

Equations (2.17) and (2,48) presuppose that relevant
time series data exists “\Where time series data are not
available, producer panel* method has been a useful alterna-
tive analysical technique in studying acreage response.

The usual proecedure is to select a random sample from a
given population of farmers, and to draw up questionnaires
for the ‘purpcse of obtaining background information on fac-
tors ‘which are most likely to influence farmers hectarage

response. This technique was employed in Oni's(137)study

¥ A producer panel is a group of farmers questioned and
where necessary revisited periodically to evaluate,
among other things, the price and nonprice factors
influencing farmers' production behaviour.



of cocoa farmers' acreage response to price changes.(137)
The respondents were asked to state how many acres of
cocoa they would cultivate at suggested alternative
producer prices., The mathematical model tested is as

presented in equation (2.13;,

A = ao + al Pc + Ug (2.19)
where
A = acres of cocoa planting
Pc = producer price of\cocoa

error term,

U

Regression equations were fitted to the cross-sectional
data, using the leastr sguare method, and different functional
relationships - linear, double-log and exponential - were
tried. The result.indicated positive acreage response to
changes in producer prices, However, there are problems
connected‘with the use of this model, most of which have

been discussed in the literature(129’ 137)

(c Marketed Surplus Response

The literature on empirical estimates of the response
coefficients of marketed surplus of food crops in developing

countries is relatively few, owing largely to the non-availa-



bility of adequate data on sales of food crops in most
of these countries. In view of the lack of time series
data, there have been some attempts to estimate, the price
response of marketed surplus through an inditrect approach
(20, 11, 12, 174, 91).

For example in his study of rice in\, Thailand,

(20)

Behrman computed indirect estimates of the price

response of marketed surplus as _follows:

B@y o (A0S0 \ g
N o S
My dpg My A\ & Py /P, \M,]
Pa/F3 _5 M wilE TN B qQ,
S a(Puz’) o I -
szf’z L&
Q1 P1/1°2)
4 /
. C1 £ AQ
Q1 \ 5 k) 2 2
— _'] e peoza) OET . E Sm—— 1 = 1Q1
wm o~ \C a, & F1/P &

it hEe 20



=56 @

where

P1 = the absolute price of rice
P2 = aggregate price for all income sources Of

a producer of Q1 other than the/production

?

of Q1,
P3 = aggregate price of all commoedities other

than Q1 which are consumed by a producer of Q1

3

M1 = the marketable surplus of rice
Q1 = the quantity ©f.rice produced
C1 = the quantity of rice consumed
I = total net income of the producer.

The result showed that marketed surplus of rice is responsive
to changes ,in price, with the long run price elasticity of

marketeéd.surplus ranging between 0,40 and 0.83,

The major limitation of this study is with respect
to the underlying assumption, namely that the income and
price elasticities of rice producers' demand is zero,
Under this crucial assumption, the longrun price elasti-
cities of marketed surplus is obtained by multiplying the

price elasticity of production by the inverse of the mar-
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keted proportion of production,

_. ( ~—
1 : ) v
o1 ( — in equation (2.219) 1| -

This assumption, based on Behrman's own study on the domestic
consumption of rice in Thailand is somewhé&t strange, and
he himself pointed out the poor quality of the time series

data used in the rice consumption.study.

A more recent attempt to estimate the price elasticity

of marketed surplus of food grain is that of Bardhan {11). His
estimate was obtained as/follows:

+ CYP¥s - op, PLOf ""I

0 ]

-—t

(2.22)

where\S , sf, cf, and Pf denote the sales, output, consump-
tion and average price of food grainsgrespectively, Cc and
Pc, the respective output and price. of crops other than

foodgrains; O, the farmers® income, and
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& .. éLQ;E . P£/Pc elasticity of production
é,(pf/Pc) of of foodgrain with respect
to price ratio of grains

to other crops,

rc = __Si_c,)_c_, Pc/PL = elasticity of fPproduction
a(rb/Pf) Oc of other crops with res-

pect to the.price ratio
of other /crops to grains,

ef = ZCf 0 = cultivatior's income elaiti=-
é;o CE city of demand for foodgrains,
and
Bf = -&Cf PE = price elasticity of farmers
& Pf° Cf . . A
demand for foodgrains,

Ordinary least sguaresmethod was employed to estimate the
short run price-€lasticity which was found to be negative,
implying a fiegative correlation between producer price

and marketed surplus.

Bardhan's findings, in essence, lend support to the
fixed-cash-requirement theory first expounded by Mathur
and Ezekiel (106) . According to this theory, peasant
farmers have a fixed demand for cash and therefore sell
only that proportion of their total output that will

satisfy this cash demand. Mathur and Ezekiel argued:
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An increase in the price of agricultural
product makes it possible for the cultiva-
tor to satisfy his monetary requirements
by selling a smaller quantity of foodgrein
than before........and (retaining) the
balance of his output for his own consump-
tion, The residual is not the amount

sold but the amount retained, “If prices
rise, the sale of a smaller camount of
foodgrains provides the nécessary cash

and vice versa. Thus priees and marktable
surplus tend to move in opposite directions!®®

However, this thedry)has been criticised because
of its unrealistic ,assumptions and also "because its
conclusions do not agree with empirical facts"
(117). And, although Bardhan's empirical study apparently
confirms thelview of Mathur and Ezekiel, Haessefsz), in a

recent article has pointed out that the use of ordinary
least snusres method in Bardhan's study wes inaphropriate,

Employins an altern—tive method - a two-stage least.scuares
tcchnique — and using Bardhan's set of datc, Heessel
ccmputed price response coefficientswhich are positive and

stetistically significant, -showing that_m@rketedusmrﬁus

respeon ‘s positively to an increase in producer pricee



In another recent studg. on marketed surplus,
Chatak (49)  1looked at the problem from the stamdpoint
of the utility function of an individual farmer, To
estimate the output and relative price elasticities
of wheat, he employed an estimating equation of the

form:

Y=a, +a; P+a,Q+ az T, + ay, Ty+U (2.23)

where

y = marketed surplus of wheat

P = price of wheat
Q = total output of wheat

Th barter terms of trade

T3 = income terms of trade

U = error term.

The result of the ordinary least squares estimation

shows positive price elasticity. However, Saitn(159>in a
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critical comment ofA this study, thiew light to the
limitation of both the data set and the technique

of estimation., A reestimation, carried out and wWith
necessary correction for both the data set and.the esti-

mating procedure, yielded inconclusive results,

Several authors have examined the\.relationship
between marketable surplus and total production., Some
researchers(145' 22) studied-~this relationship by
fitting linear function to the€ survey data, while
Rao (150) observed that .the semi-log model was a better
fit. Raj Krishna (90) noticed that there existed both
linear and non-linear relationship between marketed surp-
lus and total production, The conclusion of most of these
studies is that marketed surplus is determined mainly by
total production, which conclusion was confirmed by
Parthasarathy and Kamalakar (146) | 1n their study, they
foundsthat the influence of family size on marketed surplus
was almost negligible for paddy rice and that marketed
surplus of paddy showed a direct relationship with farm

size,
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(a).Problems in the use of Statistical
Regression Technique

The conventional regression approach of estimating
production functions is fraught with a number of problems,
First, there is the problem of accurate model specification,
In the real world, production is determined+by numerous
forces, both technical and socio=economic ,» some of which
are not quantifiable. For this and other reasons, it is
impossible to incorporate all relevant explanatory varia-
bles in a typical model, Moreover, many factors affecting
production are often correlated, giving rise to the prob-
lem of multicollinearity.-in statistical analysis. When
multicollinearity is present, '"the precision of estimation
fails, so that it becomes very difficult if not impossible
Lu Alseunlangle the Jrelative influences of the various

(explanatory) ~variables' (59)

Secondly, there is the problem of serial correlation
in the 'residuals of the fitted regression., When this occurs,
douht is cast on the appropriateness of the ordinary least
squares estimation method., Specifically, the method does
not yield the best jubiased estimates, and the estimated
sampling veriances of the regression coefficients may

seriously under-estimate the true variance, Besides, all



our statistical“tests of the parameters are no longer
applicable (29) Hence, it is customary to use the
Durbin-Watson (38) test and the Theil-Nagar (172)

test for the presence of serial correlation.

Where time series are involved, they are._génerally
short relative to the numbter of variables desirable to
include, /nd, not only is the complex nature of pro-
duction and the effects of changes in, teCchnology diffi-
cult to capture in quantitative terms, there is also the
problem of uncertainty, particulaprly with respect to
farmers expectation. Howevér,)various methcds have been
developed to take care of /these problems, For instance,
dummy variable and timé.trends could be used tc capture
technological and A;thér non-quantifiable historical
changes, while distributed lag models have been intro-

duced to takecare of farmers expectations,

Fourthly, the aggregation problem, It is often nece-
ssarysin production function analysis to aggregate inputs
into a relatively few categories. The problem here is
that each input could be made up of heterogeneous items.
If a high degree of aggregation is used, the implicaticn
of the resultant function may be of little relevance in
decision making.

Apart from aggregation problem, there is also the
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problem of sdmpling. According to Reder (155) and Bron-
fenbrenner (51), the main criticism of production function
estimation is the use of an inter-firm function to explain
intra-firm relationship, Unless the farms selected for study
are homogeneous with respect to soils, production ‘methods,
quality of resources and products produced, theé estimated
functions will merely represent crosses betweén several different
functions, Production estimates are also affected by our present
inability to quantify the management input. The consequence of
this is far-rcaching., For instanceé, since the sum of the
elasticities of production with/respect to each input provides
an estimate of returns to scale, the omission of management from
the analysis must bias the estimate of the co-efficients, and
hence of the returns-to=scale estimator.

The use of production function estimates as a guide to
efficient resource-allocation is also fraught with problems,
For a fitted funetion to serve as a perfectly accurate guide,
some of the“cenditions to be fulfilled are:

(a) the inclusion of all relevant inputs, and
(b) accurate specification of production parameters (59).
Obviously, no estimated production function can adequately

satisfy these restrictive conditions, Besides, production
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function estimates are essentially static, and their use as
guides for resource allocation can refer only to the length

of production period covered by the function. Moreover, where
such ectimates are derived from cross-sectional datay, they will
be affected largely by the climatic conditions preewailing during
the survey period, If this period is a-typical,{the usefulness

of the fitted function is limited,

4, Conclusion

In this chapter, some analytical, techniques and
relevant previous studies have bggn‘discussed, One method
of analysis that is common to” some of the studies reviewed
is that of the Cobb=Douglas function, The statistical
problems that may exist™have been pointed out, but in general,
computational ease and, the problems associated with alter-
native methods have-made most researchers resort to this
technique, usihg gingle equation least square method in
the estimation, Given general assumption that may hold for a
peasant «ecoriomy, unbiased estimates are possible (104).
However, the use of alternative techniques may be needed in
some specific cases, if only to penetrate more forcefully into
areas vhere available results are conflicting, particularly in
studying resource-use efficiency, returns to scale, and marketed

surplus response,
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The conclusion is therefore inescapable that rather thaxz
advocating one analytical technique over the other, the
results from all techniques should be regarded as comple-
mentary, and, taken together, should provide a mcre compre-
hensive understanding of the agricultural industry.

In any case, it is necessary that all findides be qualified

and used only as supporting, rather than“conclusive evidences

The review presented above prowvides a background for

the analyses that follow in the R&Xt chapters.



CHAPTER III

RESCURCE SITUATION IN RICE PRODUCTION

The present chapter examines some of the basic
features of the peasant rice industry in Kwara Stdte.
In particular the resource situation in rice/production
will be analysed with a view to identifying<(the extent
to which it limits the willingness and.ability of farmers
to expand rice production, Land, labour and capital

resources will be discussed in that order.

1. Land Resource

(a) Land availability

The availability and use of farm land are necessarily
affected by the existing land tenure system, the importance
of which has been .stressed in the literature (30, 31, €0, 2)
In general, a complicated tenure system leads to land
fragmentation and militates against investment in the
development of agricultural land, As ..degboye (2)
pointed out, tenure arrangements can restrict progressive
farmers to only poor land while fertile land is left idle

elsewhere in the locality. By and large, the traditional

view of land ownership in Nigeria is that of communal



ownership, defined as "a situation in which a

community exercises control over the occupation and use
of landed property; the right of transfer and reversion
is exercised only by the community as a whole"(1) 8
This view, however, ignores the varied land tenure
systems among different communities, for, as Cluwasanmi
observed, there are in Nigeria "as many .tenure systems
as there are ethnic groups® (140) .

To examine the tenure system in the study area,
the rice farmers were asked how they obtained the land
they were using for rice cultivation. The response is
shown in Table 3,1.

To find out if there is any significant difference
in what obtains in| the three areas, an analysis of
variance was cdrried out. The F ratio (1.2) is not
statistically significant even at the 10% level,
implying{that there is no significant difference in
the pattern of land ownership in the three areas,

More\ than half of the respondents in Pategi and Shonga,
and” about 44% of those in Otube indicated that their

plots were family lands,



Table 3.1

HOW LAND WAS OBTAINED FOR RICE CULTIV.TION

How Land was Percentage of farmers responding
obtained Shonga Pategi otdbe Total
Family land 76.2 {  61.1 : 43,5 60.3
Gift* { 10.2 25.9 % 50.0 30.9
Rented 11.8 18/ | - 14,7
Borrowed 1.6 4,6 5.0 241

#*# A large proportion of the recorded Y“gift" land was
actually family land. Most of the users in this cate-
gory regarded'their land as "gift" from the family,

The factors that account for this evolution of family
(as\against communal) owmership of land are rising popu~-
lation.density, the increasing commercialisation of agri=
culture and the resultant rising value of fadama lands
for the cultivation of rice, sugar cane, vegetables and

other high-valued crops.



30,9% of the total farms were gifts, 14.,7% rented
and 2,1% borrowed, No land purchase case was reported
during the study, The implication of this situation on
agricultural land improvement has been extensively dis-

cussed in the literature¥*

The model size of farm in rice cultivation was

found to be roughly 1.2 hectares as ‘shown in Table 3,2,

Table .3,2

DISTRIBUTION OF RICE FARMERS ACCORDING TO = : <%
HECTARAGE GROWN. IN 1977/78 SEASION

Farm size Percentage of farmers responding

(hectares) Shonga | Pategi |Otube | Total
Less than 0041 19.9 2.9 20,0 14,2
0.82 - {02 13.9 | 6.0 |35.0 | 19.0
1.02 %= 1,62 45,7 27.8 | 30.0 3445
1620 = 2.42 18.5 | 20.3 [14.6 | 17.8
2,42 - 3,64 1.0 22,6 0.4 8.0
3.64 - 4,87 0.6 12,0 - 4,0
4,87 - 6,07 0.4 46 | - 1.5
Above - 6.07 - 1.8 - .0.6

# See for instance Adeniyi (3 ang hdegboye (1) -



Whereas about 40% of the respondents in Pategi area
cultivated between 2,42 and 6,07 hectares of rice each,
only 2% of the respondents in Shonga and 0,4% in Otube
cultivated more than 2,42 hectares each. The“largest
holding cultivated by a single farmer was 9.5 hectares
and the smallest, 0.21 hectares.

The farm size shown in Table.4,2 conceals much of
the land fragmentation now taking place in the area,
The rice farm owned by each{efvthe respondents was in
most cases on scattered plots, some of which were more
than one kilometre apart. This hinders land tractori-
sation, and has long been recognised as a major problem
in traditional @agriculture (140) ,

When farmers were asked to indicate the factors
that determine the amount of hectares they cultivated,

four majer factors were identified as stated below:

(i) depends on family needs (34,7%)
(ii) as much as I can manage (40,7%)
(iii) whether labour is available (18,6%)

(iv) whether capital is available (16,2%)

This suggests that managerial ability and family

needs are major factors influencing rice farmers'



investment decision, and that other factors such as
availability of land and agricultural officials'(reco-
mmendation (both of which accounted for 43.8%) /do not
have significant effect on farmers' scale _qf\/operation,
Labour and capital availability appear {o-be more crucial
than land availability.

In order to examine the extefit~to which land is
available in the area, farmers”were further asked to state
whether or not they could obtain more land if they wanted
to expand théirtrice production, 64% of all the respon-
dents answered in the-effirmative, suggesting that land
was not a limiting'| factor in rice production. It is
significant to note too that when asked to state all the
major problems facing them in their rice production busi-
ness, nonesof the respondents mentioned shortage of land

as a major constraint.

() Land Uge

(i) Diversified production

Analysis of production diversification not only
reveals the extent of land use but also shows the major

crops competing for farm labour, Moreover, as Okurume(127)



pointed out, the proportion of farmers cultivating a
particular crop indicates the relative importance of
that crop in the economy., Although several measures

of the degree of production diversification exists,

the two best known measures are the percentage of
farmers growing various crops and the\.proportion of
income derived from the most important enterprise rela-
tive to other enterprises,

Apart from rice, guinea eorn, maize and yam.
appeared to be the most popular crops among the farmers
interviewed, Table 3¢{% indicates that a large proportion
of the respondents grew each of these crops. HNext in
importance were{millet, melon and groundnut in that order,
To test whethervor not the relative ranks of the crops
are independent of the area in which they are cultivated,
Kendall'g ‘rank correlation analysis(sh)'was applied.
Thewcoefficient of concordance, 0,30 is not significant
even at the 20% level, indicating that there is no commu-
nity of Jjudgement among the three areas in the types of

Crop grown,



Table 3,3

OTHER CROPS BEING CULTIVATED BY RICE FARMERS

Crops Percentage of farmers) responding
%==Shonga Pategi Otube All
Rice 100 100 100 100
Guinea Corn 30.5 787 1.0 3644
Maize 54,2 63.8 85.0 67.67
Millet 3T 36.1 045 24,43
Melon Q2 47.2 1.8 20,80
Groundnut 16.9 42,5 0.6 19.70
Yam 3545 23.1 85.0 51420
Others#* 18.6 3343 35.0 28.94

* Other ¢rops reccrded are potatoes, cassava, beans,
bambaranuts, cowpeas, and vegetables,

When asked about the sources of their farm income,
most of the respondents stated that about 70% of their
farm income was normally derived from rice alone, indi-

cating that while there were some diversification in



terms of variety of crops grown, farmers depended highly
on rice for gash income., This is an evidence that other
crops are grown largely for subsistence.

Two formsof diversification were identified in the
study area,namely (a) planting one cropper plot, with
several crops on separate crops and (%) interplanting
with other crops, except on those portions of the rice
plot which are not very suitablé for rice cultivation.
In such cases (found mostly_on.rice irrigation schemes),
the rationale for such interplanting has been to maxi-
mise returns to land pesource particularly on irrigation
schemes and to provide food for the family,

One major advantage of diversification is that it
enables farmers. to distribute farm labour in such a way
as to keep it occupied at least for a large part of the
season,' “3€condly, crop diversification reduces produc-
tion\uncertainty and makes for flexibility in income.
However, against these advantages should be weighed
the fact that most of the ddvantages of specialisation
may be lost, resulting in rising average production cost
and, in some cases, low yield due to competition among

interplanted crops.



(ii) 1Influence of subsistence requirement

As indicated above, the desire for self-sufficiency
in family food has been a major reason for crop diversi-
fication among rice farmers, About 90% of thé respon--
dents indicated that they had always cofibined at least
one other food crop with their rice production business,
Table 3,4 shows the percentage ofgfarmers producing

various proportion of their foed{requirementg,

Table- 3.4

DISTRIBUTION OF F/RMERS PRODUCING VARIQUS
PROPORTION OF“THEIR FOOD REQUIREMENT

Proportion of
food requirement

Percentage of farmers responding

produced Shonga Pategi Otube | All
75% and-above 8.6 41,6 5.0 | 17.2
35 - 490/6 LI'ZoLl' 506 5306 3309
20 - 34% 1.6 4,6 - 2,3




An analysis of the frequency distribution of the
farmers' response in the three areas yields an adjusted

X2

value of 147.6 (d.f. = 6), which is statistically
significant at the 1% level, This shows thdt,there is

a significant difference in the degree of “Subsistence
production in the three areas, The degree of subsistence
is hipher in Pategi where 79.5% of the respondentg were
producing above 49% of their food. requirement. The per-
centage of farmers producingcabove 74% of their food
requirement in Pategi was 441,6% as against 8.6 and 5,0%
in Shonga and Otube respectively. On the whole, 63,4%
of all the farmers interviewed were producing above 49%
of their food requirement,

Various factors are respcnsible for this relatively
high degree©Of subsistence in food production, prominent
among which is poor marketing arrangement and unreliabi-
lity.cof ‘market supply of food in the area of study. This,
towsome extent, explains why some farmers tend to minimise
their reliance on rural markets for food stuffs by striving
for a high degree of self-sufficiency in food (1142
Given this drive towards self-sufficiency, one might

call into question the general assumption that peasant



farmers tend to allocate their resources in such a way

as to maximise cash income, As Olayemi(128)

rightly
pointed out, such assumption is probably valid only to
the extent that thc drive towards income maximisation
does not encroach on the minimum resources required
for subsistence production, In the ‘event of conflict
between maintaining minimum levelvof subsistence pro-
duction and maximising cash inecome, the former, in
general, takes precedence ovér. the latter, This is
not necessarily irrational./ In the drive towards
efficiency in resource<allocation, peasant farmers ge-
nerally compare incomé maximisation on the one hand,
with self-sufficiency in food production and the
satisfaction derived from the minimisation of risks
and uncertainty associ~ted with heavy reliance on the
local.markets for food. Whatever is lost in terms of
cash-inco.e provides a measure of the cost of self=-
sufficiency and the satisfaction derived from minimi-
sing risks and uncertainties, This factor necessarily
affects farmers responsiveness to price changes, since

the degree of their responsiveness will derend, in the



ultimate, on the degree of desired production diversi-
fication and the desired self-sufficiency in food pro-

duction,

2. Labour resource

(a) Introduction

Labour is obviously one of the-most important input
in traditional agriculture, As~Meéllor observed: %the
two prime inputs of traditional agriculture are land
and labour, Capital is hot/only less impo~tant in
quantity, but also it is largely a direct embodiment
of labour in the form of land improvement, water system
and simple toorsi(108)

Some few years back, the labour-surplus models

of Lewis (97) and Ranis and Fei (153)

were commonly
applied to the analysis of the agricultural labour
market of most less developed economies. The argument
has/been that the marginal productivity of labour was
close to zero or even negative in these economies, so
that the problem is essentially how to transfer the

surplus labour in the agricultural sector to other sec-

tors for useful employment,



Whilst these models might be relevant for some under=
qéveloped agricultural economies, particularly Asia,
their apjlication to traditional African agrictlture
has been questioned, With reference to Nigerian
agricultural economy for example, Heilleiner has argued
that although there exists pockets of labour-surplus
areas in the economy, much of this.economy can be
described as being "labour-scarce® or "land-surplust
He maintained:
In most of Nigerian agriculture, labour (even of
the unskilled sort) was,and is, a scarce factor
of production. | It carries a price (the wage rate),
which unlike.that in labour surplus economies
probably roughly approximates its marginal

productivity. Labour for agriculture must theree
fore be-bid away from alternative occupation (60) "

This model is no doubt germane to an understanding of
rice production in Kwara State.

Given the low level of technology in peasant
economies, the quantity and quality of agricultural
output produced in these economies depend to a large

extent on the availability of labour, age, farming
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experience and literacy of farmers, and subsidiary
occupations which compete for the available labour.

Each of these will be discussed in turn.

(b) Availability of labour

The three major categories of farm laboGp available
to farmers in the study area are family labour, exchange
labour and hired labour, The amount of family labour
available to an individual farmer depends, to a large
extent, on the size and composition of his family,

In order words, it depends largely on the potential
labour foce, defined as all ‘the family members living
with the farmer, irrespective of their willingness and
ability to work. The-observed potential family labour
force in the study area ranged between 1.0 and 14.0 stan-
. dardised man-years per family, the modal size being 4.0

man-years,

Vhén family labour is insufficient (as is often
the casé during peak seasons), farmers, in general, depend
on‘either communal labour or hired labour, Alternatively,
a number of households (usually of the same extended family)
combine to pool their labour resources by farming as a
group. The produce of the farm is controlled by the head
of the farming group (usuazlly the oldest member) also

own individual “private” plots which they cultivate usually



during their siore time, although such plots rerely
exceed # hectare ner farmer, 'hen farmers vepe ~Bkod
to state how they normally obtoined labeur fieltheir
form vwork, 59.8% of the respondents mentidficd fumily
labour, 29,64 cuumunal labour and 19,50\Mred lab ur

Table 3.5

PROPORTION OF RICE F/RMERS'WHO DEPEND ON /i PARTICUL.R
TYPE OF LABOUR

Type of labour Percentage of farmers responding
Shonga Pategi Otube All
Family labeur 74.5 351 70,0 59.8
Communal labour 2367 45,1 20.1 29.6
Hired Labour 1.6 1541 40,6 19.5

The table reveals the dominant role being played by both

family and communual labour in rice production.



To examine whether or not farmers' dependence on diffe-
rent type of labour varies from area 1o area, an analysis
of variance was carried out., This gives an F.value of
2.1, which is not statistically significantat any
acceptable level of probability, implying that there
is no significant difference in farmers' dependence on
different type of labour in the three areas, About 60%
depended on communal labour =-_particularly the exchange
labour, Under this system, (farmers of roughly the same
age group form themselves{into exchange labour group,
the size of which variés between two and one hundred
people. The group members work in turns on the farm of
each member, _Although payment for the group work is
not obligatéry, the host member (i.e., the current recei-
pient of the group's service) is expected, by convention,
to entertain the group with food and drinks,
The-amount expended on such entertainment depends on the
size of the group and the amount of work done,

In order to determine the extent to which labour is
available, farmers were asked whether or not they could

obtain labour any time they needed it, While 77.9% of



farmers in Shonga indicated that they could obtain
labour always, only 42,6% and 30% of farmers in Pategi
and Otube respectively gave similar answer. The‘'rest
indicated that they could obtain labour only~occasiona-
1ly, thus suggesting that labour is one+0f the limiting

factors in their rice production enterprise,

(c) Age Distribution and Farming Experience

hAge affects labour productivity and the adoption
of innovation, Experienceé jin many countries®* shows that
old farmers adhere strictly to traditional methods while
younger farmers who are generally thought to be more
adventurous are more willing to take risks and adopt

new methods 4inworder to enhance their economic position,

Labour productivity is also affected by farming experience,

especially vhere farmers have little or no formal train-
ing., And for a meaningful inter-farm comparison, it is
necessary, among other things, to examine farmers'
farming experience in order to identify causes of

variation in farm incomes,

(94) (153)

* See for instance the work of Hoffer
and Brown (129),

Rogers



Most of the farmers interviewed were between
30 and 45 years old as shown in Table 3,6, the (observed

modal age being 40 years, If we define old farmers to

Table 3,6
AGE DISTRIBUTION OF RICE F/.RMERS

Age (Years) Percentage of farmers responding

Shoriga '\ | Pategi Otube | All
Less than 20 440 3.7 - 1.6
20 - 24 3.6 546 5.0 4,7
25 = 30 19.9 36.1 20,0 |25.3
31 - 35 24,3 | 23.1 15.0 |20.8
36 - 40 16.6 | 12.9 15.0 |14.8
41 - 45 26.0 | 10.2 25.0 |20.4
46 =50 8.6 6.5 10.0 8.4
Above 50 - 1.9 10.10 | 3.9




include all those who are above 35 years* about 50%

of the farmers interviewed were old, The proportion of
those above 35 years is 51,2% in Shonga, 31.5 in Pategi
and 60,0% in Otube, On the whole only 1,6% of‘(the

farmers were below 20 years, indicating that young
School leavers in the area were not taking to farming.
All this may have adverse effects on structural trans-
formation in agriculture and the.adoption of innovations,
An analysis of rice farmers' {farming experience is

presented in Table 3,7

Table 3.7
NUMBER OF YEARS SINCE FARMERS HAVE BEEN GROWING RICE

Percentage of farmers responding
Years
Shonga | Pategi Otube | All
Less .than 6 25.4 ST 5.0 1.4
16- 20 8.5 3343 10.0 1743
More than 20 23.7 32.4 35.0 30,4

¥ This definition seems justifiable, particularly in
view of the fact that most Nigerian farmers generally
tend to understate their age.



The table suggests that about 50% of all the
farmers interviewed have been growing rice for 16 years
and above, The proportion of farmers who have been
growing rice at least for the past 11 years.in Pategi
(86.1%) is higher than those of Otube . (75.0%) and
Shonga (39.0%) , The corresponding aver&ge figure for
the three areas is 66.8%, thus indicating considerable
farming experience among rice farmers, It is pertinent
to stress that while this experience might promote
efficiency in rice production, it could also generate
conservatism and mil¥itate against the adoption of inno-

vation in rice farming.

(d) Education.and Literaoy

Literacy helps in eradicating ignorance and in
promoting.the uptake of innovation. A recent study by
Miller(1o9) shows that ignorance is one of the major
factors limiting the adoption of improved techniques
among some farmers in the former Western State of Ni-

geria,

Where farmers have some education and are able to read

the job of disseminating new methods among them becomes



relatively easy.
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Newspapers and pamphlets containing

instructions written in English and/or local languages

become useful media of information.

Moreover,-farmers’

managerial competence in formulating and executing plans

as well as their efficiency in record keeping depend

largely on the type of education they have, and whether

or not they are literate,

Only 4.6% of the farmers interviewed in Pategi and

1.7% in Shonga had primary_education as revealed by

Table 3.8,

Table 3.8

FORMAL EDUCATION WMONG RICE FARMERS IN KViR4 STATE

Type of Education

Percentage of farmers responding

or Schogd Shonga | Pategi | Otube | All
No SchooY 153 46,3 10.0 | 23.9
Koranic School 83.0 47,2 20,0 | 50,1
Adult Education - 1.9 90,0 | 30.6
Primary Education 1o 4,6 - 241

i




While 90% of farmers in Otube area had attended adult
education classes, none of these farmers had ever atten-
ded primary school, A large proportion of farmers
interviewed in Shonga and Pategi attended Koranic School.
On the whole 50,1% of all the respondentsihave attended
Koranic School while over 70% have never attended

either adult education or primary sSchool,
This low level of farmeps® ‘education is reflected

in their level of literacy as-shown in Table 3,9

Table 3,9
LITERACY AMONG RICE' FARMERS IN KWAR:.. STATE

Percentage of farmers responding

Level of literacy
Shonga | Pategi { Otube All

Can read ,and write
vernacular 5.0 14,8 35.0 18.3

Can-read and write
Arabic - T4 - 245

Can read and write
EngliSh 304 009 5-0 301

Can neither read nor :
write any language 90.3 82,1 75.0 B82.5




Less than 8% of all the respondents could either
read or write any language. The implication is _clear:
n a situation where most of the farmers are illite-
rate, literatures on rice farming have little or no
practical use, Rather much reliance would have to be
placed on other form of extension education conducive

to rapid progress in rice production.

(e) Subsidiary Occupations

It is necessary to examine the subsidiary occupa-
tions in which farmers'.are engaged in order to deter-
mine the extent to which these other occupations compete
for farmers' labour. In general, farmers who engage
in full-time/farming are expected to be more efficient
and more ready to explore new methods which offer ince-
reases_in farm incomes than those who engage in farming
as part-time business. On the other hand, subsidiary
occupations generally make possible a fuller use of

farmers' labour, especially during slack seasons.

As shown in Tabie 3,10, fishing appeared to be the most
important subsidiary occupation among rice farmers

with over 30% of the farmers in Pategi, Shonga and Otube



engaging in this occupation,

In Pategi, the next major

occupation is weaving, followed by tailoring and "cont-

ract" business.,

Table 3,10

SUBSIDIARY OCCUPLTIONS AMONG RICE FARMERS. IN KW/AR/A STATE

Percentage  of farmers responding
Type of occupation

Shonga || Pategi lOtube All
Fishing 38.9 37.9 50:5 1 358
Weaving (- 13.9 - 4,6
Tailoring 6.8 4,6 = 3.8
Trading 6.8 BT 5.0 5.3
Civil Service work 3.4 2.8 - 2,2
Bricklaying 3.4 4,6 - 2.6
Koranic, Teaching e P - g2
Animal, rearing - 1.8 - 0.6
"Contract" business - 4,6 6.4 K P
Others#* 1.2 0.3 5.6 2.3
* Other occupations recorded include carpentry, drumming,

mat making and blacksmithing.



Tailoring and trading rank next to fishing among farmers
in Shonga while, in addition to fishing and trading,
"contracty business is a major subsidiary pccupation

in Otube, On the whole, the proportion of farmers who
engage in subsidiary coccupations is smaller in Oiube

than in Shonga and Pategi.

In summary, then, the analysis on‘labour resource
situation in rice farming reveals the dominant role
played by couwmunal labour, the ageing farming popula=
tion, the low level of literacy among farmers and the
relative importance of subsidiary occupations. /As will
be evident in some of the sections that follow, all
these have sgignificant effects on such issues as the
adoption of Ainnovation and the level of productivity

in farming,

3. Cdpital Resource

(a) “Availability and Use of Capital

For our purpose capital may be defined as the exis-

ting stock of wealth used in the production of goods and

services,



Two categories of capital can be distinguished:

(i) fixed capital such as storages, tools and
equipment, and

(ii) working capital such as cah set asite
for production purpose, seeds, and/ ferti-
lizers.

(i) Fixed Capital

Our survey revealed that the dominent impliments in
rice production were hoes, cutlasses and sickles, ./n ave-
rage farmer had roughly three hoes, one cutlass, two sickles
and one or two rhumbus used for storage., The latter is a mud,
thatched-roof hut with.only one small opening. Decause of
its poor ventilationy; the rhumbu is generally not used for

storing the paddy-rice which is reserved for sced,

The sturvey revealed that the use of tracteor is becoming
increasdingly popular in the area., The percentage of
farmers»who made use of government tractor hiring service
in @tube, Shonga and Pategi areas were 70%, 50% and 21.3%
respectively, with an average of 47.1% for all the
respondents., When asked why they did not use tractor,

the non-tractor users responded as shown in Table 3,11.



Table 3.11

¢ =

FARMERS REASONS FOR NOT USING TRACTOR

Percentage of farmers responding

Reasons
Shonga { Pategi {Otube | All
No mney 42,9 4,4 1:3 155
Tractor not available 13,6 38.9 0.5 17«5
Tractor did not
arrive on time 36.8 35,6 24 24,1
Tractor service.“too
expensive 53 546 6.0 55

* Other reasons given include smallfiess of farm

8ize and disagreement with tractor drivers.
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While lack of money appeared to be the major
limiting factor in Shonga area, mgst of the non-trac-
tor users in Pategi area indicated that non-ayvailabi-
lity and late arrival of tractor accounted for “their
not using this impliment during the season, The use
of tractor is becoming popular in the“study area, and
the demand for tractor service is_on the increase.

At the present subsidised rate of ¥27.18 per hectare
for ploughing and harrowingy many farmers consider it
cheaper to employ tractor, rather: than hired labour

for land preparation,#

(ii) Fertiliser and Seeds

Discussion-with the farmers revealed that ferti-
liser and improved seeds were readily available from
government) sdles agents., About 97.8% of the respon-
dents applied fertiliser during the season and diffe-

rent\varieties of rice were grown.

* It was discovered that there were some privately
ownec. tractor hiring units in the study area.
Despite the fact that these units charged more
than double the government rate, the demand for
their services was still on the increase.
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Table 3,12 shows the percentage of farmers

growing particular varieties of rice.

Tallie 3,92

PERCENTAGE OF RICE FARMERS GROWING PARTICULAR

VARIETIES OF RICE

Rice varieties Shonga Pategi Otube
B.G. 79 P 1. 3.7 85.0
Mass = 2401 74.5 58.3 30,0
SML - 140/10 10,2 2741 $0.0
IR8 1.6 6.7 -
Siam - 79 5.1 7s1 15.0

The table revesls thot whereas most of the respondents
in“Otube aredgrew BG.79, Mass - 2401 ‘was most popu-
lar among the respondents in the other areas, with 7& 5%
of the respondents in Shonga and 58 3% in Patepl grow=-

ing this variety.
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It is ‘Significant that none of the respondents
R

grew et -rice L(Or'yz’a Glabberfima), a veriety which

constituted about 40% of the rice produced in/the
Northern States during the 195Q's, It appears that
this variety has been completely replaced by white

rice (Oryza Sativa), evidently due to_the low market

value of the former.

(ii) Working Capital {Cash and Credit)

The importance of working capital in agricultural
production lies in the! fact that it is around this
production factor: that other factors exert their
influence, Capital shortage, for instance, limits
farmers ability to employ other factors of production;
as a result it limits the adoption of innovation and
scale-expansion, Recent studies have shown that when
inereased capital base is combined with improved tech=-
nodogy, greater opportunity exists for increased out-

put and higher level of farm income (122, 124) .

The two major sources of credit supply in Nigeria
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are institutional and non-institutional sources¥*,

The former include development and finance corporations,
commercial banks and cooperative societies; theésdatter
include personal savings and loans from friehds, relatives
and money lenders, However, lending to pe&Sant farmers
has been limited almost entirely to theésnon-institutional
sources,

In the present study, 78.7% of* the respondents
reported that they had obtained loan from their farming
operation, 91,7% of which camé from the non-insititutional
sources alone, This is~Shown in Table 3,13,

None of the loars in Pategi and Otube and only 3,3% of
thosc in Shonga Wexe obtained from commercial banks,
On the whole 12¢1% of the farmers got loans through

the co-operative societies,

N\ -,

* For detailed discussions on the organisation and
co-operation of these sjurces, see Oshuntogun (143)

Oluwasanmi and Alao (139) and Teriba (171).
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Table 3,13

SOURCES OF CREDIT TO RICE FARMERS IN KWATA STATE

Credit Source

Percentage of farmerS-responding

Shonga Pategi Otube All
Non=-Institutional
Friends, relatives
and neighbours 58,0 79,6 60,0 | 63,2
Money lenders 38,0 26.5 215 | 28.5
Institutional
Banks 3.3 - - 1.2
Co=operative societies 150 De) 20,0 12.1

When farmers were asked to indicate-where they- could

get more credit if fhey wished to expand their rice

production, the answers (presented in Table 3.14) lend

further support to the view that non-institutional

scurces still dominate the farmers' credit opportunity.

Whereas over 80% of the respondent looked to non~insti-

tutional sources for more credit, only 11.2% looked to



= 403 ‘=

Table 3,14

POTENTIAL SOURCES OF CREDIT TO RICE FARMERS IN
KW.RA STATE

Percentage of _farmers who
Sources were hopeful, of getting loan
from these\ sources

Neighbours (Wives,

relatives and friends) 65,0
Money lender | 24,2
Banks 7's6

Government(Co-operative
Societies) Be2

institutional—sources, is is evident from Table 3,15
loans were,/in some cases, obtained for more than one

purpose by a single farmer.,

Although various purposes of borrowing were reported
among the rice farmers, the most common purposes were

investment in farming (78.7%) and family living (37.9%).
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Table 3,15

PURPOSE OF CASH BORROWING AMONG RICE FLRMERS

Percentage of Tarmers responding
Purpose
Shonga | Pategi | Otube | All
Farming 92.3 Y98 90.0 | 78,7
Family living 6543 3343 15.0 { 37.9
Ceremonies - 12,8 - 4.3
Othersi 19.2 - 12 6.4

* Others include bride-price payment, trading, payment
of 8chool fees and pilgrimage to Mecca.

In addition to cash borrowing, some of the
respondents reported rice borrowing, 65.2% of these
rice ‘borrowers state that the rice was used for plan-
ting while 54,3% reported family feeding as one of
the major reasons for borrowing rice,

What stands out clearly in this analysis is the
considerable credit experience among farmers and the

negligible role of formal credit institutions .in small
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holder rice production. According to Miller (110)
the reluctance of credit institutions in extending
credit to small farmers is due largely to high
loan delinquency among these farmers, which in turn
is partly a result of farmers ignorance.of highly
prcfitable uses for credit. Moreover, since all
the commercial banks are operating-for profit,
most of their credit policies are often oriented
towards aiding non-agricultural enterprises largely
because the latter are, in‘general, able to meet
banks! rigid repayment.schedules and provide colla=-
teral security., Loans from non-institutional sources
are generally.small¥* and of a short duration. Although
these sources. have the advantage of being quick, more
personal 4and informal, it should be noted that reliance
on them is a disadvantage. Besides receiving high

interest in some cases, this category of lenders also,

* The amount of credit received from this source
ranged between N6 and ¥400 as revealed by the
present study, the average size being ¥55 per
loan,
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in many cases, enjoy obligatory patrorgge at uncompe-

titive prices when farmers sell their products,

The existing credit experience among farmers
suggests that rice production could be significantly
increased through an efficient credit. programme,
Farmers' demand for loans from credit ‘institutiona
will evidently grow, and, given the.present drive
towards farm mechanisation andithe increased use
of new inputs, it is reasonmable to expect that the
non=institutional source of*credit would become in-
adequate. Herein lies the rationale for over-hauling
credit institutions-in Kwara State with a view to
making loans (particularly group loans), available
to farmers, /although great care should be taken to
avoid problems of non-repayment and excessive costs
of superwvision, It is believed that when combined
with programmes providing adequate extension education,
timely and adequate supplies of inputs and profitable
market outlets at the village level, such loans would

play a vital recle in the rice production industry.
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4, Summary

The foregoing analysis examines the resource
situation in rice production enterprise with aview
to identifying the extent to which it militates
against innovation, production expansion-and struc-
tural transformation. It was shown that although
land was not a major constraint in.production, the
existing land tenure system imposes some limitation
cn land development for production purpose. In gene=-
ral, land use was characterised by a relatively high
degree of crop diversification and subsistence
production, While (labour might not be regarded as an
extremely scarce ‘factor, the observed ageing of the
farming population as well as the widespread illite-
racy among farmers are expected to have adverse
effects~on the level of productivity, the degree of
mobility, the level of aversion to investment risks

as well as the adoption of innovation in farming,

The :¢malysis shows also the rudimentary nature
of farmers' fixed capital asset, the increasing demand

for government tractor -hiying service and the increa=-
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sing use of fertiliser and improved seeds., In generaj,
capital appeared to be the most limiting factor.in
rice production. Given the considerable credit
experience among rice farmers, it is reésonable to
believe that rice production could bé.significantly
increased through an efficient credit programme ;
hence the need for a more comprehensive study of

the pattern of credit utilisation in rice farming with
a view to streamlining agricultural credit programme
such as is conducive £0\rapid expansion in rice
production. The next chapter examines the efficiency

in the use of the ‘existing resources,



CHAPTER IV

ANALYSIS OF RICE PRCDUCTION ENTERPRISE

The analyses in the preceding chapters provide
sufficient background for what follows in this chapter.
One of the objectives here is to analyse the economic
performance of rice farmers with a view to iden¥ifying
measures for increasing rice output and fafm<incomes
in rice production enterprise, The obsérved production
practices will be discussed first as &€ PBackground for
the costs and returns analysis that\follows, In add:
tion, production function approach will be employed
to examine resource productivity and resource =  us

efficiency in rice farmirip,

1. Observed Breduction Practices

In the study‘erca, farming operations on small
holders' rice{fi€lds generally start with land prepara-
tion - cleanlfhg, burning, ploughing and harrowing.
In many caées, these operations are performed by commu--

nal labour, and handtools are commonly eiployed.
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Perhaps due to the prevalence of tsetse flies,
none of the respondents made use of bullock-drawn
implements., /s mentioned earlier, however, farmers
demand for government tractor hiring service iSs. on
the increase., On rice irrigation schemes, jrdctori-
sation occurs only between March and Juné /when there
is little or no water on the rice fieldsj; hence many
farmers find it necessary to re-prepare the tractorised

land before transplanting in July; ‘'August or September,

Nursery work normally sStarts between May and June,
with the farmers using either seeds reserved from
previous harvest or seeds bought locally at the rate
of ¥1.00 per measure.( ananias) of 3.17 kg. weight.
Planting at stake.(common on non-irrigated fields)
and transplatnting (mostly on irrigated fields) are
performed ‘largely by communal labour, and in scme
cases by hired labour. Contrary to expert recommen-
dation, late planting/ transplanting is not uncommon,
particularly on irrigated farms where farmers usually
cencentrate on upland farming for the first two or

three months of the wet season., The first general

weeding is with the small hoe, followed later by
hand-pulling the weeds as they appear.
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Apart from draining ' rice fields during fertilizer
application and harvesting, very little effort is made
by the irrigated rice farmers with regards to vater

control on their irrigated rice fields.

Damagge by birds was found to be one of the
major hazards on rice fields in the study, area.
This damage occurs during three stages of plant grgwth,
namely, the germinating stage, the milking (or head-
ing) stage and the late harvesting stage. The common
bird-scaring method is to shg¢ut, and fling stones at
these birds. But the practice hardly scares them away;
at hest it merely keeps them away for few minutes o¥

drives them from one rice field to the other,

Harvesting,Is\ performed when the rice seeds are
ripe. The harvesting practice consists of grasping a
handful of stems and cutting them with sickle about
7.6 centimétre above soil surface. The harvested
plants are piled up in small heaps on the stubbles at
various places on the field, /After completing the
whole field, the farmer prepares the treshing floor
in the centre of which a semi-circular disc-like pit
is dug. The harvested plants are later collected and

piled up encircling the central pit with all the rice
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heads facing inwards. The plants remain in this
position for about 7 to 14 days before threshing,
depending on the size of the harvest and thed{time
available, Threshing operation is performed by
beating the rice pinacles into the centpral pit and
the seeds are later collected and winnowed, usually
by women, This latter operation is performed so as
to separate the chaff and empiy grains. The stalks
of rice plant are later burned, or in some cases
used as building materialsy Since one harvest per
year is generally obtained on rice fields throughout
the study area, the fields are normally fallowed for
the rest of thé year; hence rice fields are generally

not rotateds,

Preduction practices described above are in
constrast to what obtains on the government-owned
rice plantation in Shonga area, under the management
of the Kwara State Agricultural Development Corporation,
Unlike what cbtains on the small-holders' plots, most
of the operations on the plantation - including land

preparation, planting, harvesting and threshing - are



- 448, -

mechanised. For this purpose, the corporation main-

tains five combined harvesters, two seed drills, nine
disc ploughs and eleven tractors., Direct planting
(planting at stake) is the common practicey-. The

only major operations performed by manual Tabour are
weeding, bird scaring and bagging. @Even in the case
of weeding, manual labour is needed only to supple-
ment the use of herbicide, partictlarly to deal with
stubborn grass,

Owing to the varying<{landscape on the plantation,
three rice varieties </IR8, Maliong, and Mass = 2401 -
are generally planted, each of which is harvested,
threshed and bdgged seperately for transmission

to the corporation's rice mill at Pategi.

Bird/scaring appears to be the most labour inte-
sive _‘eperation, with about 150 out of the existing
200 ‘casual and non-casual labourers engaged in this
operation., It is reported that during the last growing
season, about ¥6000 was paid as wages to the scarers
who normally work from dawn to dusk on shift basis,

shouting and flinging stones at the birds all over
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<he 230,6 hectares of planted field., The management
claimed thet damage by birds reduced total yield to
znout half of the expected output last season, whicly
partially explains why average yield dropped from

2017.0 kg. to 1120.6 kg. per hectare.*

Thus, unlike what obtains on government-

owned rice plantation, most of the operapions on

the sm=llholders! plots are performed.mennually, In
zeneral, production on these plots\ is characterised by,
among other things, low level &1 technology, late
planting/ transplanting, and the devotion of a substan.-
tial part of the abailable 1labour to the scaring of

predatory birds,

2. Cost  Analysi§
(a) Physical Inputs in Production

Physical tnputs per hectare are presented in Table 4,1,

bt ar.ls aide Rip e 8 @

B e e P P - ——

* These pieces of information were obtained from
the Farm lManager and the rice project manager,
Kwara State Agricultural Development Coroperation,

Tloring
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Table 4,1

PHYSICAL INPUTS PER HECTARE: KWARA STATE

- PEASANT RICE 'PRODUCTION

Area Number of Average Average. | Average Average

farmers hectarage Man-days| fertili- |Seed

{ ger input{input

(kg) kg)

Shonga 80 0.99 92,6 120.7 8.2
(0{61)* | (360.8) | (13.0) |(10.5°

Pategi 50 1./55 124 4 119.4 28.1
(1.1) (481.3) (30.6) (24,5)

Otube 20 .98 234, .4 141.,0 21«3
(0.84) (862.6) (3520) (12.7)

All 150 117 1221 123.0 17,6
(0.76) (503.9) (20.1) (15.4)

* Figures in parentheses are the standard deviations
of the estimates above them,
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Labour input ranged from 92,6 man-days per hectare

in Shonga to 234.4 in Otube, with an average of 122.1
for the whole area, A marked diversity in the use

of labour among rice producers is evident from

the high standard deviation of these estimates)y

This diversity could be due, among other tRifigs,

to differences in labour requirement betweegn irriga-

ted and non-irrigated rice farms, ohsewved variation
in production practices as well €s )}farmers dependence

on different types of labour, L% was observed, for

instance, that farmers whodepended heavily on hired

labour used labour input{ mdr'e sparingly than those

who depended mainly om-family labour. Diversity also

existed in the use'ef ‘labour among different farm

sizes, Table 4.2 shows that labour input per hectare

decreases with #ncrease in farm size, Whereas the

labour input on large farms was, on the average, 98,0

man-days\per hectare, the corresponding figure for

small farms was 144.8,
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Tatle 4,2
LABCUR INPUT PER HECTSRE BY FiARM SIZE

Farm Bize Werage hectarage Mén<"ay per
1 IEawCtzre
Larize Farm e 98.0
Small Farm b 144,8

This is in consongnce with the common view that
small farms, in\ géneral, use more labour per
hectare thapylar e farms, The reason micht be that
unlike th&/larze farm which is more dependent on
hired Xabour (to whom wage has to be paid at the
markeb rate), the smaller farms depend largely '
family labour who usually work on —the farm

at a less-than-market wage rate.*

3
.-

* This point is discucssed further on page 1437,
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On the whole labour input per hectare appears to
be lower in the study area than in some other rice
producing areas as shown in Table 4,4, It is possible,
however, that some of these differences merely reflect
differences in method of data collection, cultural
practices, ecological condition as well as the’ period
of investigation.

It is observed from Table 4,1 that fertiliser input
per hectare was 120.7 kg. in Shongdj;119.4 kg. in Pategi
and 141,0 kg, in Otube with an #Verage of 123 kg, for
the whole area an average much\less than the 228,6 kg.
per hectare recommended for\the area. On the other hand,
the average seed input-of\17.6 kg. per Hectare was higher

than the recommended|quextity of about 15 kg. per hectare,

It is clear from this analysis that, in the arez
of study, physical inputs employed per hectare vary con-
siderably ‘bétween one farm and another within the same
area, and\between one area and another. These differences
are «naturally reflected in rice production costs and

returns for different farms and areas.

(b) Structure of Costs

The profile of production costs per
fdctare is presented in‘Table 4.5, Estimated

cost of production pér hectare was #147.4 in
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Table 4.4

LABOUR REQUIREMENT FOR P..DDY PRODUCTION IN SELECTED /REA

Kind of Rice Year Labour required
Country situation per heéectare
(Mati~-days)
Comilla Tana(a) Irrigated IR=-8 1967 170.5
(Pakistan)
Sierra Leone (b) Upland 1966 551.0
Nigeria:
Abakaliki (b) Swamp(Transplant)\| 1962 202.6
Western Ishan (¢) | Upland 1971 189.5
Bida (b) Irrigated 1966 180,.4
Bida (f) Irrigated 1973 140,.8
Kwara State: (g)
Shonga Swamp 1977 92,6
Pategi Swamp/Irrigated 1977 11945
Otube Swamp/Irrigated 1977 234 4
(122.1 )"

Notes: (a)

(®). USDi/USATD(41)
(¢) Oboh, D.0{20)

(d) osifo D,E(141)
(e) Osifo D,E(142)
(£) Adeniyi J.P.(b)
(g) Present Survey

Derived from H, Anwaral(s)

* Figure in parenthesis is the average for Kwara State,
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Table 4.5

PRCDUCTION COSTS TN KWARA STATE IFASANT RICE FARMING
(3 PR _HICTARE)

T - — R — e . e —

- n

Area ] Labour Pertl- ] Seed' Cost of eprec1a4 Total
: lizer . Tractor jftion Cost
; | Hiring

2 B SRR . — % .% i
. . |

sionga | B4 | 19,3 2.6 |32 5.9  1147.4
L(60,0) I (13.1) | (1.8) Ue132) i(a .0) |
g : t |

Pategi : 160.7 | 21,1 ! &9V : 29.0 ! 22545
Co(T61) L (9.3)  (O4%.9) (12:9) :(2 By i

Otube  + 326.6 - 25.4,,-N6.7 < 314 -6l - 396.2
. (B2,4) . (6483 . (1.7): (7.8) :(1-6) 5

A1l \ : : 3 i :

Areas & 43,7 K204 : 5,6: 30,0 6.1 © 205,8

(69.8) (9.9) (2.7) {(14.6) 5(3-0) :

J ok i
1 gures in parentheses are bhc percentages of total cost,
Tie per=heltéapre cost of tractor hiring is higher than the
auwount indicdted on p.98, due, perhaps, to the alleged
“foul play™ on the part of tractor operators,

seongayNi225,5 in Pategi and 11396,2 in Otube, The average for
the whole area was ##205.8 per hectare, As expected of traditional
labour-~intensive farming, labour was the dominant element in cost,
accounting for about 70% of total cost of paddy production on
the Torms studied, The contribution of fertilizer and seed

was 9.9 and 2,7% respectively,
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Table 4,6 shows various categories of labour

cost as a proportion of total labour cost.

Family labour

cost accunts for about 50% of total labour cost while

communal and hired labour cost account for 28.8 and

23,5% respectively,

In S8honga, the use of communal labour

Table 4,6

V.RIQUS CATEGORIES OF LABOUR COST /S .. PROPORTION OF

TOTAL LABOUR COSTS

Family Labour - {Ccmmunal Labour{Hired:Labour
¥ per % of |¥ per %-.0f ¥ per| % of
area lhectare | Total |hectafe ) Total | hec- .| total
labour labour! tare labour
cost cost cost
Shonga|l 91.2 48,3 | 64.0 33.8 34,051 17.9
Pategi| 126.2 46.1 75.2 27 5 72.08 | 26.4
Otube | 276,0 54,9 | 99.4 19.8 (426.6 | 25,3
A1l 126.6 | 47.5 | 77.4 | 28.8 - | 62.5 | 23.5

Total
labour
Cost(i#
per hec-

appeared to be more prominent and that of hired lahour less

significant than in Pategi and Otube.

This may be explained

in part by severe competition for hired labour from the

Shonga ADC rice project.



- P

Je Analysis of Returns

(a) Yields

Returhs from paddy rice by area are presented in Table
L,7.Yields per man-day (a crude measure of labour productivity)
were 3%.7kg, 26.5kg, and 7.9kg, in Shonga, Pategi‘.and Otube
respectively., The average for the tﬁfee areas was 22.1 kg.
Yields per hectare (a mrgasure of land productivity) ranged
from 1262,5kg in Pategi to 1653.2kg in Shonga, with an ayerage
of 1506,9kg for the whole area, This, “although higher than
the estimated yield of 1463.5 kg per)hectare in the 1950

(44) is less than the recent national estimate

sample census
of 1680,9kg. And when it is realised that yields of over

5600 kg. per hectare havé been obtained on experimental plots
for some swamp rice verieties in Nigeria, the low average yield

observed in this study becomes disturbing., This low yield.

is due to various factors, prominent among which is inadequate
“axtilieer gpplication, the mild droughtT whitl: vecurred =
some parts ‘of the area during the study period, damasge by
predatory ‘birds and late planting.* The latter factor needs
further comment. Whereas experiménts in Badeggi ltice Research
Station indicate that for each rice variety, the best yields

were obtained with the August planting (beyond which yields

*  Other possible factors include low level of literacy among
farmers and ageing farming population as pointed our in
the last chapter.
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Table 4.7
ANALYSIS OF RETURNS IN KWARA STATE PEASANT RICE PRODUCTLQE

Shonga(N=80) Pategi (N=50) Otube (N=20) (A1l Areas(N;1§d)
Item
(a) (b) (a) (b) (a) (b) (a) (b)
Rice yield(kg) 165%.2 | 31.7 | 1262.5 | 26.5 1510.3 | 7.9 |1506.9 | 22.1
(35.5)% (26.7) (18.0) (21.3)
Gross Returns(¥'s 542 4 10.4 | 41442 8.7 495,5 2.6 | 4ok.4 7.4
Total Cost (i) 184, 4 20 26235 2:1 433,2 1.8 242,8 2.0
(8.9) £31045) (6.1) (9.0)
Net Returns(¥) 358,0 8.% 1J151.7 6.6 62.3 0.8 | 251,6 5ol
Note :: N = Number of respondents
(a) = Data (om™per hectare basis
(b) = Dafa'on per man-day basis
(c) = /Computed on the basis of N25 per bag (76.2kgs)
# _=  Numbers in parentheses are tle standard deviations of the

parameters above them.
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(46)

were drastically reduced) , many farmers (particularly
those on irrigation schemes) did not start rice cultivation
until around September when they had finished a large part

-f their other farm activities, It was observed that some
farmers continued transplanting up to late Ogtober,|with the
nelief that irrigation water could be depended upon-at anytime
>f the year, This was not always so. In fagt during the
survey period, irrigation water became extremely scarce by

lzte November due to sudden cessation of ‘véin some weeks

earlier,

It is possible to employ yield/per hectare as a simple
measure of technical efficieney of crop production by compa-
ring actual yield per hectare with the potential yield per
nectare of the best rice‘wariety*. The potential yields
of recommended rice/varieties are shown in Table 4,.8;
the highest average,yields being 3967.2 kg. per hectare.
This figure was“used in this stgdy to compute technical

efficiency-in Kwara State rice production.

* Olayide_gz‘gi‘empléyed this peacure to classifv the
crop production efficiency for various states in Nigerdia.
The method adopted was to compute actual yield as a per-
centage of potential yield, and to classify the produc-
tion effieiency as follows: A = above 90%; B = 60-90%
C = 20=-59%, D = less than 20%, For detail see
Olayide gg_gl.(133)
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AVERAGE YIELDS (IN KG. PER HECTARE) OF THE RECOMMENDED
RICE VARIETIES IN THE MULTIPLICATION PLOTS (STAGE I) AT FEDERAL, RICE RESEARCH
STATION BADEGGI - AVERAGE FOR FIVE YEARS, 1967 -/1971

Variety 1967 1968 1969 1970 1971 Total | Mean
Maliong |2848.5 | 2122.0 | 2350.3 | 2172.5 1617.6 | 11116.9 | 2222.9
1.C.B 2242 - 1895.6 | 2843.9 714.1 | 7695.7 | 1923.6

SIAM=79 3679.12 | 3107.4 378242 3782.3 2086.,2 | 16437.2 | 3287.9
BG. 79 2876.5 3762.1 3086.1 L463,8 3616,3 | 17803.7 | 3561.4

Tjina 3209.4 3295.6 1671.4 1671.4 1930.4 | 10878.1 2175.9
D=114 2210.6 3072.7 2212.,9 2215,10 2113.0 | 11846,17| 2369.8
SML-140/10| 1924.8 - 5682,.3 3860.7 4398,0 | 15860.6 | 3967.2
Mas-2401 2753.2 493143 17711 2716.2 4515.4 | 16687.2 | 3337.2
IR, 8 4272 .1 - 3933.6 1507 .7 3350.,7 | 13064.1 3266.6
Mak=-823 3771.01 976.4 2485.3 2485,3 21849.8| 11899.4 | 2381.0
Sindaro 1894 4 2950.5 1511,1 3158.9 36170.5} 13132.5 } 2626.5
0S, 6 2208, 4 - 3876.4 - 1987,.8 8068,9 | 2689,3
D - 99 4299.9 3345 .1 1617.6 - - 9242,6 3080.5

Source: Federal Rice Research Station, Badesgi,
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Zn thic respect, rice yield in the area of study was, on the
zverage, only 38% of the potential yield, thereby indicating

—ow technical efficiency,

sverage net revenue per man-day for all farms was H5.4
.Tatle 4.7) as against a recent estimate of H6{4/for the area
.1139) + Net revenue per hectare was ¥358,0, ¥151,7 and ¥62,3
in Shonga, Pategi and Otube respectivelys, Oh the average, a
rice farmer earned a net revenue of abomut ¥251.6 per hectare
Zurin_ the period. In relative terms; the farmers in Shonga
=rea earned the highest net faram /inicome per hectare and per
Zan-day, while those in Otubé,earned the lowest, This diversity
czn be cxXplained in terms ‘of the differences in farming experience
znd in the level of reSource use on different farms*, It is
cossible too that the\Shonga A.D,C. rice project has some
iemonstration effeets on the surrounding farmers.
<, Summary

—— -

Some estimates of costs and returns in peasant rice produc-

—— i

“For instance, it is noted in Table 4.1 that the level
of seed input used per hectare was lowest in Shonga than

in Pategi and Otube, Also, the proportion of farmers
who have been growing rice for less than 11 years ago
is larger in Shonga than in any of the other areas (see
Table 3.7).
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tion are presented in this section., Within the limits
imﬁosed by the quality of data, our analysis indicates

that average cost of production was N242,8 per hectare

and average net revenue, ¥251,6 per hectare., This suggests
a quite satisfactory performance despite the rather low
rice yield, However, a great degree of heterogehieity in
conditions among different farms is revealed by “the
relatively high standard deviations of the¢ estimated costs
and returns. These variations have been attributed to a
number of factors prominent among which' are differences

in cultural practices (particularly'in the use of seceds
and fertilisers), laterplanting/transplanting, damages by
birds, crop failures due to shortage of rain in some areas,
nearness to government gwmed scheme and/or contact with

agricultural extension workers,

In the section that follows, a more rigorous approach
is employed tao further examine resource productivity and
resource-use ‘efficiency in Kwara State peasant rice produc-

tion,

5. Resource Productivity in Rice Production:
Production Function Approach

(a) Model for Resource Productivity Estimates

In the following analysis, production function approach is
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employed to examine the relationship between input and
output in reasant rice production, the magnitude of the
selected explanatory variables on output, and the direc-

tion of this influence.

Some of the several mathematical models that.cduld be
used have already been discussed., Few of these,models will
be employed in this analysis to see the ones{which best
explain our observation, using as the basis” for selection
the magnitude of the adjusted* coefficient of multiple

determination (ﬁa), the statistical\significance of the

* The adjusted coefficient\ 6f multiple determination
(adjusted for the degfees of freedom) is defined as:

(k=1)

R2 = R® - (1-R?)
n=k
where
k = <number of variables
n = vnumber of observafions
R2 = the coefficient of multiple determinction and
Rzlc:: RZ

The RZ, which tekes account of the number of independent
variables in relation tc the number of observaticns, aims
at facilitating comparisons of"goodness of fit# of several
regression equations that may vary with the humber of
independent variables and the number of observations,
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over-all production function as judged by the F value,
the significance of the t values and the appropriatencss
of the signs of the regression coefficients. The model

employed is stated below in its implicit form:

¥ o= £(Xq, Xy X5 Xp, u) 4 (4a1)
where
Y = the aggregate value of rice output
Xy = land (in hectares)
X, = labour (in man=hours)
X3 = operating expenses
X4 = durable capital input’
u = error term

Some of the functions tried are as shown in equaticns
(402) - (hoE)o
Y = ag* ay X1 + a, X2 + az X3 + ay Xh (4,2)

Log Y =, log ay + 84 log Xy + a, log X, +

a log X3 + ay log X, (443)
LognY = a, + a4 X4 + a, X2 + ag X3 + a, X, (4o4s)
Y = 193 a, + a, log X1 + a, log X2 +

az log X3 + By log Xh (4.5)
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The land variable (X;) was measured in hectares; this
variable was not adjusted for the differences in soil fer-
tility for reasons given in Chapter I. Labour variable
(X,) include family, communal and hired labour, all me=-
sured in man=hours, Operating expenses (X3) consist _6f ex-
penses on fertilizer and seed while durable capital Thput
variable (Xh) measures the cost of tractor hirdggdplus the
depreciation and interest charges on farm egbipment, Te
problem connected with the measurement of these inputs have

already been discussed in Chapter I,

.........

In the fitted functions fer\éach of the arcas, the cdouble=-
log function gave the "best fit", The estimated regression
coefficients for trne lead €quations are presented in Table 4.9.
It is significant to“gte that in all the lead equations, the
coefficients for larfld are positive and statistically significant
2t 1% level, @Fﬁthe whole, this variable alone explained more
than 70% of Jvhg variability in aggregate rice production, showing
clearly thaet land is the most crucial determinent of ihe pro=
duction 6f this commodity. Even when other variables weore
included, the increase in the value of §2 was very merginal,
For Shonga, the inclusion of lebour (X2) and operatin;; expen-

ses (XB) raised the ﬁz from 0.757 to 0.766 (equation 4,6) with



Page 131 : Table &4 ., 9

ESTIM..TED REGRESSION COEFFICIENTS AND REL.TED
STATISTICS FOR_RICE PRODUCING /REAS IN KW/iRA, STATE

- -

Lguation R Regression Coefficients Slabed Statistics Sum of
Area Number CO“Stantst X4 X5 Xy X, F“”“%% P Elasticities
Shongza { .
(N=80) 4,6 2.4097 1 1,091%#% el 757 | 260,8
3 (16,149) |
L,7 1.378 1.0406*%%1{0,0361% 0.1312%* 0,766 271.0 1.2079
(5.8491) {(1.3520) {(1.6201)
Pategi
(N=50) 4,9 4,501 1 4362#%% ' 0.721 130.2
(11.,4095) _
4,10 3,7812 1,0019%**| 0,1351 | 0.209q*
(4.9304) {(1.1721) | (2.347) 0.738 ‘ 143461
4,11 5.028 1,4048%*%10,2721% 0,273% 0,4228%* | 5,742
(4.4990) {(1.3548)(0.1556) {-2.2875) 34,14,
Otube '
(N=20) 4,12 | 1.6841 11954
(7.0407) , 0.722 49,57
Lo13 3,2456 1,1605%%% | O, 1842% |-0,2130% 0.726 9,64 11317
(6.6031) 4=(1.,4021)|(-1.3552)
4,14 2.377 1.2904%%# | -0,5053 |-0.1098 0.1861 0.73 10.81
(3.4192) L(-o.1ooz)f-o.3551) (0.6471)

#e Significant at 1% level
e Signiiiéant at 5% level
#* {Significant at 10% level

( Figupes in parentheses are the t - ratios; this applies to similar tables
\ in the rest of the study )



- 32

X, and X2 being statistically significant at 10% and 5% level
respectively., For this area, the inclusion of all the varia-
2les (equation 4,8) raised the RZ from 0,766 to 0.769,

=1though only X1 was then found to be statistically si~nificant,

-2
In Pategi, the inclusion of X2 and X3 raised-R> from

2.721 to 0.738, and both X1 and X, were statis®ica'ly signifi-

9
cant (equation 4,10), With the addition of X,/ in equation 4,11,

52 was raised to 0,742 although X, was not statistically signi-

3
Zicant at any acceptable level of probability. For Otube area,
2

1

was raised from 0.722 to 0,726guith the inclusion of X, and
13 (equation 4,13), The regregsion coefficient for X3 was
negative and statisticélly Significant at 10% level in this
equation, When all the variables were included, the ﬁz was

raised to 0,731 but ofily *‘land was found to be statistically

significant (equatioh 4:14).

Judging“from the significance of the t values and the

appropriateness of the signs of the regression coefficients,

it is clear that equations 4,7, 4,10 and &4 , 13

cave the "best fit? in Shonga, Pategi and Otube respec -
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-ively. The R ranged from 0,726 in Otube to 0.766 in
Shonga, implying that in these equations, the included
explanatory variables accounted for over 70% of the
variability in the output of rice crop. In addition,

=11 the F values are statistically significant at the 1% level

In the log function, the regression coefficients are
the elasticities for the respective explanatory variables.
The magnitude of these individual elasticities{ indicates
the percentage change in output in response t6 a one percentage
change in the inpwt concerned, holding.the other factors constant.
Increasing, constant or decreasing returns to scale exist
according as this sum is greater-than, equal to or less than
unity. The sum of elasticities are presented in Table 5.2.
As shown in the table, 4he sum was 1.208 in Shonga, 1.346 in
Pategi and 1.132 in Otube, Using a.t - test* the returns to

scale were

* The t value is given as t = 1 - <bi
/Var (£ bi)

<
. /va: ?j; bi) =(1i=1 ,2...n) is the sum of the co=
i ’

efficients-and the standard error of the coefficients respec-
tively. To examine whether the returns to scale in the different
areas are different from each other we calculate
= S bi, - =
t 4,.b11 b12
n/var(fibi1+var(f£biz)

Where ﬁébi1 = sum of the coefficients in aréa 1

zé-biz = sum of the coefficients in area 2

For detail see Heady and Dillon (59).
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Table 4.40

ELASTICITIES OF PRODUCTION FOR DIFFERENT
RICE PRCDUCING AREAS IN

KWARA STATE
LArea Sum of elasticities
Shonga 1.208
Pategi 1,346
Otube ¢392

tested if they diverge significantly from unity in each
area and whether or not they differ significantly from
one area to the other.-The result indicates constant re-
turns to scale infall cases., "In other words, a change in
all the factors of production in the same proportion will,

ceteris paribus, lead to a proportionate change in the

total output.

6.° Resource - use Efficiency

Given the state of technology, it is possible to
increase rice output per unit of input by improving the
efficiency with which the existing resources are allocated,

It, therefore, becomes relevant to examine whether or not
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rice farmers allocate their resources efficiently, and
if inefficiency exists, one would like to examine the
necessary adjustment that could be made for achieving

optimal allocation of resources,

To examine resource - use efficiency in ri€e._produc=
tion, the marginal value productivity (MVP)*. of each fac-
tor was computed and compared with the acguisition price
(i.e, the opportunity cost) of the respective factor.

The acquisition price (or marginal factor cost - MF(C; for
all resources used (excluding land), is the average market
price prevailing in the area, \However, where rescurcecs
are measured in value termsy ‘¢fficiency in the use of

such resources will beassessed by equating their MVF's to
one naira plus, of cburse, some interest rate(sg). ror the
purpose of this ghalysis, we decide to use an interest rate
of 11%, being.the average of the discount rates commonly
used for similar studies in the country*¥*, i given
resource is efficiently allocated when there is no
significant difference between the MVP of the

resource and its MFC, while a significant difference bet-

3 The MVP of resources are estimated at the means of

input(59)'

*¥ The discount rates commonly used in previous studies
are 8%, 10% and 15%. For detail see Schmedtje(164)
Olatunbosun(134) and Wells(1’7).
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en them is accepted as evidence of inefficient resource

o

It is necessary to note in passing that in peasant

n

€.

-

zriculture, a major objective in produc?ion is to attain

=

self-sufficiency and to ensure family survival - as borne
ut, for instance, by the production c¢f crops ip~mix-

Ture (125) . Therefore, the gap between the actual and

the potential resource allocation can be pegarded as an
approximate measure of the cost of ensuring self-sufficien=

cy and family survival,

Table 4 41 shows the estimatés Jof the MVP of resources,

Table 4¢11
MVP_OF RESOURCES IN KWARA/STATE PEASANT RICE PRODUCTION

Area i Form/ef , X, - X5 N X3
equation

Shonga Doéuble log 5515 0.14 0.19

Pategi Double log 39.14 0.25 0.47

Otube Double lcg 63.8 0,42 -0,20

The MVP of land was positive in all areas; the value
was 55,15 in Shonga, 39.14 in Pategi and 63.8 in Otube.
The ratio between the MVP and MFC of land could be com-

puted if the rental value of land were knowr = &ll things
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being equal, a ratio greater (or less) than unity
indicates that the use of more (or less) land is economi-
cally advisable, Such a ratio is however difficult to
compute where, as in the study area, land is generally
not sold or rented, Nevertheless, the MVP's of{Jand are
useful guides in determining the potential pental value
of land,

The MVP of labour is low in Shonga bdt relatively
high in Pategi and Otube. In all cases, it is positive,
The ratio between the MVP and MFC of this input is unity
in Pategi; in Shonga as well @s 'in the estimate for Otube,
it is not significantly different from unity*, These ratios
are presented in Table &,12e

For operating eXpenses, the MVP was 0,19 in Shonga,
0.47 in Pategi and = 0,20 in Otube. Unlike what obtains
in Shonga and Qtube, the IMVP/MFC ratio for this variable is
significantly\different from unity in Pategi which

could well be a case of inefficient use of resources - seed

b -

% This “¥s equivalent to saying that the MVP of labour is

significantly different from the wage rate. The ratio
is calculated using the formula:

(bi% ) - MFC of Xi

Y/Xi __/ Var (o1)

Where Y and Xi are held at their geometric means.(59)
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Table 4,12

RATIOS OF THE MVP OF RESOURCES TO THEIR ACQUISITION
COST (MFC) IN RICE PRODUCING .\REAS, KWARL STATE

Ratios of MVP be” MFC
Area
Labour (XZ) Operating
expenses (X3)
Shonga 0.76 0.17
Pategi 1.0 0.62%
Otube 0.95 0, 4%

*. \Significant at 10%

*#5 Significant at 5%

in this case, since the expenditure on fertiliser was

found to be negligible in the area. In general, however the
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result indicates only few significant inefficiencieés in
“wara State peasant rice production, thus implying that
= mere re-allocation of resources would not have any appre=

ciable impact on total rice output.

7. Farm Size and Resource Use

(a) Introduction

The analysis in the preceding sec¢tions were based on
the entire sample farms, under the implicit assumptions
that all the farms under study are similar with respect
to such factors as resource, endowments and farmers' mana-
gerial ability. This assumption may not necessarily hold
for different farm sizes, since differences in production
efficiency often arise.due to differences in factor endow-
ments and in fapmers' managerial efficiency amang other
things. Conseguently, the estimates presented in the pre-
ceding sections, though valid on the average, might tend
to conceal:some of these differences. It has been suggested§13)
for instance, that the MVP of labour can be lower than
the wage rate on small farms where heavy reliance is placed.
on family labour and where farmers aim mainly at maximising
returns per hectare rather than equating MVP of labour to an

imputed wage rate, The situation is different with larger
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Zzrus wiiich depend largely on hired labour or purchased
—mputs, oSimilarly the productivity of other inputs might
Zeffer with farm sizes,

Accordingly, farms were grouped into two sizes in the
study., Those with 1.23 hectares or less were grouped as
small farms while large farms are those greater than 1,23
zectares, Area dummy (D) was included as explanatory
variables, with D taking the value of one for 'areas in
Zdu Division and zero otherwise,

(b) Empirical Results

DiZferent equations = the linear, double log, semi-log
and exponential - were fitted to the data for each farm size,
The regression coefficients-for the lead equations are
presented in Table 413, | The coefficient of muifiple deter=-
mination (RZ) was 0,40 ‘and 0,36 for the large and small farms
respectively., The. coefficients for X2 and X3 were statis-
cically significant in the lead equations. Whereas the
coefficient for X3 is positive on large farms, it is
negative en small farms, The coefficiént for area dummy
variable (D) was statistically significant in the case of
large farms, As shown in the table, the sum of elasticities
for large and small farms was 1,263 and 0,72 respectively
poth of which were not significantly different from unity,
This suggests that returns to scale are constant on both

large and small farms,
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Table Q=1§

REGRESSION COEFFICIENTS AND RELATED PRODUCTION
FUNCTION STATISTICS FOR DIFFERENT RICE FARM SIZES,

KWiARA STATE
“zrm | Form of Cons~ Regression Coe Sun
2izes ! Equation tant efficients of RZ F
“*1 ela=-
X X D e
'2 3 l sti-
citi-
— es
_=rge | Double-log |3.689 | 0,383%0.5987"|0.2813" 1.263%| 0,40| 18,7°
(1.9185) (1.5021) (1.710)
Small Double~log |44932 0.2602}.0,3536% 0,8146 | 0,72 0.36] 10,50
@.0684)(=2,0122) (1.267)

¥, Significant at 5% level
+ Significant at 10% level

The MVP of resources for different farm sizes are

cresented in Table 4,14, The MVP of labour was 0,56 on
_arge farms which is higher than 0,17 obtained for small

Zarms, reflecting the higher labour input per hectare on
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B

MVP_ OF DPR3OURCES  FOR  DIFFERENT FARM SIZES

———— - 4 . .. . P e e e — i — A i A Wa Mo Meea. s e e s A

Farm Size 1 MVP
! X ~! X
i 2 ) 5
..----.J‘“---.-&w&-*..__.?-u,-_ j_ ...... P -
Lazrge Farms : 0.56 ¢.07
|
Small Farms | 0,17 - 0,14

D e L T e — . — L ————— A b e -

the latter than on the former, {I%‘is significant to ote too
that while the MVP of operating expenses is positive on larger
farms, this value is negatiyve on small farms, which again re-

flects the excessive uSE\of seeds as shown on page 118,

The ratios betweegn the MVP of these resources and their
marginal factoy ¢€sts (MFC's) are presented in Table 4,15,
Unlike what <@btained on large farme, the ratio for operating
expenses Waxs»nepgative on small farms, These ratios were, how=-
ever,notgirniiicantly different from unity on both f rms,
implying efficiency in the use of this resource on diiferent
farm sizes, The ratio for labour on large farms (3,638) is sig-
nificantly diiferent from unity while that on small farms
(0.93) is roughly equal to unity. In other words, the I'VP of la-

bour is hi _her than the wage rate on large farms unlike what ob=-
tains on small farms.One .reason for this 1is that  provided by
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Sen (165) in terms of labour market imperfection in

a dual agrarian economy which prevents labourers on small
farms from bidding down the market wage rate on large farms
to the opportunity cost of labour, The exact nature of
the institutional impediments which preserve this labour-
market imperfection has received some attention in the

literaturc+.

Table 4,15

RATIOS OF THE MVP OF LABOUR AND OPERATING EXPENSES
TO THEIR RESPECTIVE ACQUISITION COSTS BY FARM SIZES

s MVP /MFC
Farm Size Labour Operating Expenses
(x() (X5)
Large Farms 3,68%* 0,96
Small Farms 0.93 -. 0,13

¥ Statistically significant at 1% level.

8., Summary

Resource productivity in rice production was examined
in the foregoing sections, Land was found to be the most

crucial determinant of the production of rice, with this

+ For inst ance} 8ce Bardhan( 13) R
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variable alone explaining more than 70% of the variability
in the aggregate production of the commodity. The MVP

>f land ranged from 39,4 to 63,8 in the study area, while
that of labour and other resources were found to be rela=-

tively low.

The study shows also that Kwara State peasant rice
production is characterised by constant returns to scale,
and it rejects the hypothesis that there . is an inverse
relationship between output and farm size in traditional
agriculture. On the whole, only few significant incfficien=-
cies in resource use was observed in the study area; in
other words, the findings do(not reject the hypothesis
of efficient resource allocation in Kwara State rice
farming, thus implying that a mere reallocation of resources
would not have any“dppreciable impact on total rice output,
Thus, the result lends support to the findings in previous
studies (123,124, 135) and indicates the need for explo-
ring other ‘measures for increasing rice production in

Kwara State.

The point must be made however, that, as pointed out

in napter I, increasing the quality rice production is only
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one part of the rice problem in Kwara State; reducing
processing cost and improving the quality of milled rice
is another, In the chapter that follows, the structure
and economic performance of Kwara State rice processing
industry will be examined with a view to identifying
ways of reducing costs and/or increasing feturns in rice

processing.



CHAPTER _V

RICE PROCESSING

In the preceding chepter, resource productivity in
rice farming was examined and some measures were suggested
for increasing the quantity of rice produced in Kwara State.
As an extension to the analysis in fhat chapter, it is
intended, in the present chapter, to examine the structure
and nerformance of the rice processing industry with a view
to determining ways of reducing processing costs and impro-
ving the quality of milled rice, “\To this end, the parboi=-

ling operation will be analysed first, if only as a prelude

3

to a meaningful analysis ©6f the milling operation,

1. FPaboiling Operation

Parboiling process involves soaking the paddy rice in

vater for a given length of time, subjecting the soaked
paddy to steaming or boiling, and then drying slowly -and
evenly before milling, Parboiled rice has some advantages
over unparboiled rice, Not only can the former be stored.

more safely, it also has higher cooking quality and greater
nutrient value than unparboiled rice (51, 168, 169). Moreover,
parboiling process feduces breakages of rice grains during

milling (46).
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Rice parboiling is exclusively women's business in the
study area, the source of paddy rice being partly the family
farms, and partly neighbouring farms, In the latter case,
the general practice is to purchase the paddy rice, par=-
poil it and then take it to local mills for milling. The
iifference betweenthe purchase price of the paddy and the
market value of the milled rice constitutes the returns to
labour, management, and all other factors in-the parboiling

process.,

Table 5.1 shows the costs of parboiling a bag of paddy
rice (76,20kg) by a parboiling unit with a capacity of about
102,06 kg, of paddy per day. The cost was estimated at ¥1,75
per bag or N¥23.0 per ton of paddy #8 against an estimate of
#11.9 per ton at Illushi,| Bendel State (142), ¥7.3 in Bida
divisign, Niger State (4). and ¥3.6 per ton suggested by
a USAID Mission on-rice in West Africa,1968.

Labour and fuel (firewood) costs accounted for ¥54,3%
and 37.1% respectively of total parbeiling eost. It was esti-
mated that if drying, handling and packing operations were
excluded, labour cost (for parboiling operation alone) woulc
not account for more than 21% of total parboiling cost, and
fuel about 56%, Net returns in parboiling was estimated at
i#0,60 per bag (or ¥7.96 per ton) as shown in Table 5.2, This
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Table 5.1
COST CF PARBOILING ONE BAG (76.20KG.) OF PADDY

RICE IN KWARA STATE

Cost Item Cost per bag Percentage-of
() Total Cost
Labour * 0.95 54,3
Fuel 0.65 371
Capital (Depreciation
and Interest Charge) 0315 8.6
Total 175 100,0

* Including drying, handling and packing.

shows that parboiling units were making some profit inspite

of the relatively high parboiling cost.

It is evident from this brief analysis that a reduction
in fuel (firewood) cost will significantly reduce total par-
boiling cost. By observation, it was discovered that the
unutilised rice husks which at present pile up at milling
points in the area could be used as a substitute for firewood

in rice parboiling. It was observed too that the low milling

quality of rice (e.g the foul ordour, dull colour and a high



- 149 -
Table 5,2

COSTS AND RETURNS IN RICE PARBOILING KWARA STATE

Items Costd/rif%fns per bag
N

Initial purchase price of

paddy rice 25.0

Transport Cost 1.05
Parboiling Cost 175
Milling Cost 132
"Winnowing, handling and

packing 0.28
Total Cost 29.4

Gross returns¥ 30.0

Net returns 0 .60

* Computed on the basis that the value of a bag of milled
rice (79.38Kg.) during harvesting period is M40 (the
observed modal price), and that from one bag of raddy
(76.20 kg+), we can get a miximum of 50.8 kg. milled
rice, (Estimates were obtained from Federal Rice Resear-
ch Station, Badeggi, and the Ministry of Agriculture and

Natural Resources, Ilorin),

percentage of broken grains) was due, in part, to poor par-

boiling technique, Mpst of the parboiling units studied were
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ignorant of the recommended parboiling practices since the
extension service, of the Ministry of Agriculture and Natural
nesources was apparently not geared towards the dissemination

of rescarciy findings among parboilers.,

2, Millirng Operation

(a) Hand - Pounding and Mechanical 4ice Milling units

before the introduction of mechanical rice mills in
Xwara otate, rice was normally processed by hand-pounding
technique which generally involves several processes, First,
the paddy is dehusked and later winnhowed to blow away the
chaffs, The paddy is then repounded to remove more husks
which again are later winnowed, " The third pounding and winno=
wing is considered necessary to whiten the milled rice,
These o?erations are manually performed by woinen, with an
average\ﬁoman milling between four and ten ananias (between
12.7 and 24.4 kg.))of paddy rice per day, working 8 hours a
day., Generally, hand-pounding is performed by family members,
if a small daily amount, and by communal or hired labour if a
large amount for a special occasion or for the local market.
Although this milling technique has virtually disappesared in
Kwara .Jtate, the survey revealed that it is still being prac-

tised, particularly in remote areas where there are no mecha=

nical rice mills,



L 95 -

In the past two decades, however, there has been some
technological progress in the Kwara State rice milling indus-
<ry. Whereas about 80% of paddy rice was handpounded both
for subsistence consumption and for local markets in the 1950's,
the proportion being handpounded today is perhaps between the
5 and 10% range, although there are no direct statistics on this,
‘owever, the number of small mechanical rice mills in the state
is, to a large extent, indicative of what has<happened tech-
nologically. As at 1972, the number of functioning small rice
mills in the state was estimated to be-roughly 53, with a
najority of them located in Edu division of the state,

The present number is evidently<greater than this, and will
no doubt increase significantly in the near future, judging
from the number of loan applications being received by the

state government from prospective rice millers#

Some background-information was obtained during’ the
survey, including ‘the make and ownership of rice mills, capi=-
tal resource~situation in rice milling, literacy level and

the subsidiary occupations of rice millers.,

#  Correspondence with the Kwara State Ministry of Trade,
Industry and Cooperatives revealed that between 1969 and
1977, 142 loan applications were received from prospective
rice millers, Six of them were granted loan between 1973
and 1977 for the purchase of rice mills, with the remaining
applications still under processing,
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Most of the mills in the area have "Lister" diesel
engine of 15 - 16 horse-power capacity, and combine hulling
and polishing operations. In a majority of cases, the mills
are owned by private single proprietors with between one
and three workers to a mill, An average miller was-a
niddle=aged swner/contractor operator with about .7 ‘years
experience in rice processing business, and charging rough-
ly ¥1,30 per bag of paddy milled. The survey.suggests that
a large proportion (85%) of the capitaliinvVested in milling
business came from non-institutionalf{seurces (personal sa-
vings and loans from neighbours/mohey lenders) while about
10% came from institutional sources (government and commer-
cial banks). 6g% of the millers interviewed were hopeful
of getting additional capital for expansion pwrpose, mostly

from non=-institutiondl sources,

Although about)57% of the millers indicated that they
had attended @dult education class, a majority of them could
neither regd.por write. When asked to indicate other occu-
pationsthéy had apart from milling business, the millers
respondéd as indicated below . 37.5% of the millers inter-
viewed indicated that they had no other occupation beside
rice milling. Of the remaining millers, 31.3% engaged in
farming, 12.6% business trading, 12.5% koranic teaching while

6.3% combined fishing with rice milling business. This #& aa
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Table 5.3
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Occupation fércenfége of.ﬁﬁllé}s
Responding

None 37¢5

Farming 31:3

Business/Trading 126

Koranic Teaching 12,5

Fishing 6.3

B R e

dispersal of entreprenueral effort over several business

nay represent an atiiiipt to pool risk througl: diversification;
or it may be due 6. liuzited market which prevents the
cxpansion of any one of the business., Asked about the in-
tended chanééS,S?% of the respondent indicated that they would
“ave likedwto buy mordern rice mills, . For this purpose,

nost of these millers indicated that in addition they would
have liked to build larger premises. Only 18.8%

indicated that they would like to produce the raw
materials themselves, In response to further que-~

stions, almost all the millers mentioned shortage of
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capital as the major barrier limiting the introduction of
these changes, while 12,.5% mentioned lack of man-power,
Jther major problems facing the millers, in order of prio-
rity, were servicing and maintenance, availability of
spare parts, inadequate supply of paddy rice, lack of
=zrket and lack of technical information, with a majority
of them.indicating that they got'technical information

zbout milling only by discussing with other millers,

(b) Costs and Returns in Rice Milling

The structure of costs and returns in rice milling
is influenced, among other things, by the level of capacity
utilisation, the degree of competitiveness within the
system and the state of technology. Each of these inter-
acts with the other. /For instance, the degree of compe-
titiveness is determined, to a large extent, by the size
of milling units and the structure of the milling industry,
both of which-are, in general, influenced by the existing
milling technology. In a perfectly competitive market,
returns in rice milling is determined largely by the
existing technology through its effect on the milling costi,
and on the quantity and quality of rice (and rice by=-pro-
ducts) produced, The level of returns, of course, depend

on the level of capacity utilisation in the rice milling
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ystem, In the section that follows, the level of capacity
tilisation in rice milling will be discussed as a back-

zround to the costs and returns analysis.

(i) Level of Capacity Utilisation

To facilitate our understanding of the degree of
capacity utilisation in rice milling industry, it is nece-
ssary to distinguish 2 types of cepaécity, .THe:first is

engineering capacity, defined as the maximum working hours

for which the mill can be operated in-.a year purely on the
basis of mechanical feasibility. Although this is difficult
to determine precisely, discussion with factory managers,
and agricultural officials révealed that the existing small
rice mills can be run for 300 days per year at roughly

10 to 15 hours per day, reserving the remaining time for
maintenance and repair., The second type of capacity is

effective capacity, defined as the maximum working hours

for which the mill can be operated in a year, teking into
considerations technological, social and environmental
constraints., On the average, the effective milling capa-
city was estimated at apiroximately 3 bags (228 kg.) of
paddy per hour or 6720 bags (512.2 tons) per year of 280
working days, working 8 hours per day.

However, what the mill can effectively handle rer year
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is one thing, what it normally handles in practice-is

another, From the information supplied by the rice millers,
the average hours for which each mills normally operate per
day during the peak and slack period were determined,

-nd from these data, the average annual milling level of

2 ®ill was estimated, account being taken of possible con-
tigencies during the year. On this basis, the average
intake per year was estimated at 164,9 tons, which im-
plies that only 32.2% of the milling capacity was being

utilised per year.,

The percentage of the capacity of rice mills utilised
in each study area is presented in Table 5.4. The table
shows that the effective capacity of rice mills was uti-
lised more heavily in Pategi ‘areas than in Shonga and
Otube, the respective levels of capacity utilisation in
these areas being 37.4, 27.2 and 28.0%, The factors that
account for this underutilisation of milling capacity will

be discussed in a.later section.

(ii) Structure of costs and returns in rice milling

The costs of rice milling in the study area are pre-
sented in Table 5.5,0perating cost per year and per rice
milling unit was estimated at ¥539.1, ¥630,5 and #619.1 in
Shoni;a, Pategi and Otube areas respectively, with.an avera=-

-e .f i¥596,2 for all areas, The major eleunent in this cost were
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Table 5.4

PERCENTAGE OF THE CAPACITY OF RICE MILLS
BEING UTILISED PER YEAR

Area %

Shonga
(including Bacita
and Tsaragi area) 2742

Pategi (including
Lafiagi, Lade, Edogi
Sapefu) 37.4

Otube (including
Abugi) 28,0

All Areas s 2R

wages and fyel (including oil), all of which accounted for
between 13 and 22% of total cost. Fixed cost per year was
estimated at ¥580,1, M474,8 and N578.1 in Shonga, Pategi
and Otube respectively, the average for all areas being
N544,3, Salaries constituted the major component of fixed
cost, accounting for 29,2% of total fixed cost in Shonga,



Table H.5

COSTS OF RICE MILLING IN KWARA STATE

(¥ PER YEAR)
Items Shonga Pategi ! Otube All Areas
Operating Cost:
Unskilled Labour (a) 220,3 240,7 160,0 { 207.0
(19.7)* | (21.8) (13.4) | (18.6)
Fuel and 0il 1855 23345 211, 210,0
(16.6) | (21.1) (1746) 1 (18,4)
Spare parts, repair !
and maintenance 1353 1563 248,0 | 179.2
(11.9) { (14.1) I\Y (20.7)§ (15.7)
Total Operating Cost 539.1 630.5 619.1 596,2
(48.2) (57.0) (51.7){ (52.3)
Fixed Cost
Depreciation on Mill
and Engine (b) 180.0 130.8 156,5 | 155475
(16.1) { (11.8) (13.1){ (13.7)
Depreciation on buil- »
ding 16.9 19.8 20,0 18,90
(1.5) (1.8) (1.7) | (1.7)
Salaries 526,5 275.0 347.3 | 316.26
(29.2) | (24.9) (29.0){ (27.7)
Others 14,5 14,1 10,7 13.10
(1.3) (1.3) (0.8) | (1.6)
Interest (80%) 42,2 3542 43,6 40,32
(3.8) | (3:9) L (3.6)4 (3.5)
Total fixed cost 580.1 474.8 j 578.1 | 544,33
(51.8) | (43.0) (48,3)1 (L47.7]
Total Cost 1119.2 110563 1197.2{ 1140,53

Notes: (a) Computed by multiplying the average daily wase
rate at the mill by the average working days per
year and by the number of unskilled labourers,

(b)

Including transportation and installation costs,

Firsures in parentheses are percentage of total cost.
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24,9% in Pategi and 29,0% in Otube. Total milling cost
per year was estimated at #¥1119.2, ¥1105.3 and ¥1197.2
in Shonga, Pategi and Otube respectively, giving an
average of #1140,5 per year (¥11,8 per ton) for the study
area, Table 5,6 compares this result with that of simi-

lar studies in selected rice producing areas,

The effect of the level of capacity utilisation
on milling cost ics evident from the foregoing analysis.
Although operating cost was somewhat greater in Pategi
(which has the highest level of capacity utilisation as
indicated earlier) than in Shonga (which has the lowest
level of capacity utilisation), the average fixed cost
in Pategi (N474,8) is considerably lower than what obtains
in Shonga (¥580,1) and Otube (¥578.1). On the whole,
total milling cost was lowest in Pategi, thus suggesting
that the level cf capacity utilisation has impact on

total cost through its effect on fixed cost.

Returns in rice milling are presented in Table 5,7 .
The observed average milling charge was ¥1,32 per bag
(or #17.2 per ton) of paddy. Given the average milling
cost of 11,8 per ton of paddy, it is evident that the
milling units were making a net return of #5,51 per ton
(or #526.23 per year) on the avernge, It is interesting
to note that net returns ranged from N423,6 per year (4.6
per ton) in Otube area to ¥633.5 per year (35,74 per ton)
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Table 5.6

COSTS OF MILLING A TON CF PADDY RICE IN K'AR..
STATE COMP.RED VITH SCME OTHER RICE PRODUCING

AREAS
Country Year Milling capacity Costs per
(tons per hour) ton of paddy
()
pakistan (3 | 4969 8 2,06
?hilippines(b) 1966 0.63 1.57
Senegal (c) 1966 1.8 13.57=-15.74
Nigeria:
Former
Western
state(d) 1971 0.2 7.97
Ilushi(e) 1970 0.16 8.36
Bida §%) 1973 0.19 4,03
Kwara
state(8) 1678 0.23 et 0B
Notes: . : )
e (a) JePived Ifron Jamus E. r;-“’ru',,\ Cost 'nalysis
NP Mice Processin .,1-up T Misveprn Rice
Milling Industry in st P“x1uh‘n,” The Planning
Cell, ..ridulfurul Dnﬁ .rtuent, Covernment of Pa-

ki~%t=n, Lehore, 196G. (lineograph)

(b) Deriv.¢ fronm F/.0: Rice Millin_ in D»velqg
CJuntrlug y: OO dtty‘ﬁut&ctin g g

(¢) US ID/USDJ, Rice in West Africa, Washington, 1968,
p. 149,
(d) Derived from OSifo(141).

(e) Derived from Osifo and/Tempelman
(£) Derived from Adeniyi ¢*),

(142)

(g) Present survey.
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Table 5.7 °
RETURNS IN RICE MILLING, KWARA STATE
Items Shonga | .Pategi { Otube | All Areas
‘. Number of bags processed
per day eD 7.0 5.8 . 6,10
Average working days
per year 207 207 207 AR 3 7
Number of bags processed
per year 1138.5 { 1449.0'{ 1200,6 1262,7
Milling charge per day(¥) | 1.41 162 1+35 152
. Gross returns (M)
(a) returns per year 1605,3 | 1738.8 | 1620.8 1666,76
(Item 4 multiplied by
item 3)
(b) returns:per ton* 18.5 157 1767 17.32
Total Cost (¥¥)
(a) Cost per year 1119.2 | 1105.3 | 1197.2 1,140,53
(b) Cost per bag 0.98 0.76 1.0 0.90
(Item 6(a) divided by
item 3)
(c) Cost-per ton * 128 9.96 1321 118
Net returns ()
(a) net returns per year 486.0 633.5 423,6 526,23
(b) net returns per bag 0.43 0.44 0635 0.42
(¢) net returns per ton 5.70 5.74 4,61 5651
~eturns on investment
per year (%) 43,4 573 35.4 46,14

* Computed on the basis that 1 bag = 76.2 kg.
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:n Pategi area which is also the area with the highest

- level of capacity utilisation in rice milling.

(c) Policy Implication

The policy implication of the foregoing analysis is

somehow clear in order to reduce milling cost, there is need,
among other things, for policies geared towards increasing

the level of capacity utilisation in rice milling. As indi-
cated earlier, only about 32% of the existing milling capacity
is currently being utilised per year. Several factors account
for this low level of capacity utilisation. First, the supply
of paddy rice to the mills is inadequate to keep them busy
throughout the year, Most of the milling activities are res-
tricted to the harvesting and threshing period - late November
to early March, while the mills virtually remain idle during

most of the slack period,

The inadequate supply of paddy rice is partly due to
heavy competition from the government-owned Pategi rice mi11*

and the proliferation of small rice milling units. Because only

+ A visit to the Pategi Rice Mill and discussion with the
factory manager revealed that the supply of paddy rice to
the mill was more than adequate. Apart from the supply from
government-owned rice plantation in Shonga, the mill also
purchased paddy from local farmers both within and outside
the state,
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elementary skill is required in the operation of the mills,

3 -

- prospective enterpreneurs do hot #iaa 1t difficul% to
entér the milling'business. The result is unhealthy compe-
tition for the limited supply of paddy rice, If average
fixed cost is to be significantly reduced, there is the
need for an increase in the supply of paddy rice to feed
rice mills, This might involve improved cultural-practices,
expansion of rice hectarage, intensive cultivation of
present holdings, improvement of existing rice irrigation
schemes and/or the establishment of new ones to ensure
adequate supply of irrigation water, and the provision of
incentives to rice farmers. Another means revolve around
adequate maintenance of milling plants in order to reduce
the rate of break-downs, /This is in view of the fact that
difficulty in obtaining spare parts often slow down the

rate of repairs, and limits the effective milling' capacity.

It was observed-that of the total milling costs, wages
and salaries accounted for 45.87%,fuel and oil 18.41%, spare
parts, repair and mainterfhice 15.71%. Economy in the use
of labour. can be achieved by adequate supply of paddy to
feed the mills; - this will help in keeping operatérs pro=-
ductively engaged most of the time, This, of course, is

a long=run solution. In the meantime, a change in the

system of payment could be considered., The dominant system
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of payment in the area is the time=rate system
(i.e. paymeﬁ% off monthly of daily basis). This could
be replaced by the piece=-rate system of payment whereby
operators are paid commission on the number of paddy
bags milled. Such a system of paymentmight not only
reduce cost, but could also encourage operators to
canvass for customers, thereby increasing the supply
of paddy tc the mills, In addition, millers can turn
to buying paddy rice for milling and then selling the
milled rice rather than merely servicing paddy owners
as at present. Incidentally, part.of the current
loans being granted © prospective rice millers in the

state is expected tc be used for this purpose.

The magnitude of net returns in milling also depends
on the price of the final product. As this price is
influenced by the'milling quality of the product, returns
can be increased by improving the quality of milled rice.
One way of doing this is by reducing the present high
percentage-of broken grains and unmilled rice contained
in the final product., To achieve this, it is necessary
to parboil and mill each rice variety separately so as
to enable a proper setting of plants during milling.

In addition, an improvement in the parboiling techniqgue
is necessary; this will not only reduce the percentage
of kroken grains but will also make possible the produc-

tion of whiter milled rice which is free from foul ordour,
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Unlike his Senegalese counterpart, an average consu=-
mer in Nigeria prefers rice containing little c¢r no
brockens; and not until rice production is significantly
expanded can Nigeria expect to export broken milled

rice to Senegal.

A long run solution is that of replacing existing
sbsolete machines with simple but modern ones with faci-
lities for sorting extranecus matters from paddy rice
and for separating husks from bran, The final product
in this type of mill is milled rice which is well polished,
and with relatively low percentage of broken grains.
Simple mills with "rubber roll. shellers" are available
in Nigeria at reascnable costs, and hence within the
reach of some individual millers or groups of prospective
millers, Finally, the extension service division of the
Ministry of Natural Resources will have to be reorgani-
sed such that due attention is given to processing
activities, ‘Hitherto, little or no effort has been

made in this direction.

Bis Choice of Technique in Rice Milling

(a) Preliminary Discussion

The whoule exercise in the choice of technique is

often directed at one goal: efficiency in resource allo=-
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~ation, In conventional economic theory, price mecha-

nism is assigned the crucial role of ensuring efficient
allocation of resources, The working of price mechanism,
however, presupposes that perfect competition exists and that
all prices are scarcity prices in the sense that they Yreflect
opportunity costs. Given the imperfection in th¢jmérket
svstem and the flaw: of the price mechanism, it\is generally
realised that efficiency in resource use ecanhot be taken

Tor granted, particularly in developinggeduntries, This is
1o less true of the use of resourceg~if rice milling. In

tl'e rest of this chapter, both the xisting and the "proposed:-
large rice mills in Kwara State\will be discussed, after
which an attempt will ¢ med¢N\to determine the least-cost

or most efficient millin facility of producing a given

amount of rice outpus,

(b) LarkevRice Iills in Kwara State

In 19¢4, the "w ra state /Lgricultural Developrient
Corporation (former Kwara State Food Company) established
a large rice mill in Patexi in an atctempt to boost rice pro-

duction and processing in the state, The multi-stage, self-con-



zzined Japanese milling unit at present offers employment
o 27 people and has a capacity of 1.0 ton of paddy rice
zer hour, performing many different operations in the
=illing process, These operations are illustrated in the
schematic flow chart shown in figure 5.1. The raw paddy
=waiting processing is stored in the silo /1/ designed to
orevent damage from insects or excessive humiditye From
-he silo, the paddy is conveyed to the sorting/cleaning
stage /2/ where defective grains and infractions (dust,
‘oreign matters etc) are removed., Thereafter, the cleaned
naddy is conveyed into a tank for parboiling /3/, and from
there into a rotating pressure vessel for drying /4/. When
sufficiently dried (up to that level which allowed the paddy
o retain sufficient moisture-so as to reduce milling break-
2ge to a minimum), the paddy is conveyed to the cooling tower
/5/ to await millingi

As at the time of writing, arrangement was still in
orogress to acquire the parboiling plant described above,
In the interim, the factory was concentrating mainly on

processing unparboiled paddy rice.t

-

+ However, the complaint of the consumers had been that
the unparboiled rice breaks, melts or burns during
cooking, As a result, the sale of unparboiled whole
grain rice was discontinued in 1977. Instead, the
factory started to produce "selina'" product, the market
for which is steadily expanding in Kwara State,
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SCHEMATIC FLOW CHART. OF RICE MILLING OPFRATIONS:
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Instead of passing through the parboiling stage, the

raw paddy /7/ is conveyed to the destoning stage /8/ and then
zarough the cleaning stage /9/ to the dehusking stage /10/.
The dehusker peels the husks and blows them away /11/, (lea-
ving only the brown rice¥*, The dehusked rice is convVeyed

o the paddy separator /12/ which separates the brown rice
Zrom the unhusked paddy. From the separator, ¢(the‘'rice is
conveyed to the whitening /14/ stage for the removal of the
oran -~ a by-product being used at the government-owned feed.
nill in the making of poultry feed. (The white rice passes
through the polishing stage /16/ to\thHe sieve machine /17/
vhere the tiniest broken grains aré removed, leaving only
large broken grain and wholg greain, These are conveyed

to the grading stage /19/\where large broken grains are
separated from the whole“grains, The latter - a high-qua-
lity product which compares very well with the imported
rice - are finaldy conveyed to the packaging stage /21/.
All the broken, grains are transported to the pulverising
machine /22/“for grinding; the final output is the "selina"
oroduct which is currently being sold mainly to post-pri-

mary institutions in the state,

# It is instructive to note that the husks, which at
present are unused, can be utilised as boiler fuel
for steam production, thereby reducing the cost
outlay on fuel,
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Another large rice mill - larger than the one desc=
ribed above - has been suggested for Kwara State, to be
established near Abugi, some kilometres away from Fategi.
It is expected that if established, the mill, with a rated
capacity of between 2% and 3 tonnes per hour, will provide
employment for 103 people, 28 of whom will be in/the mana-
gement and skilled labour cadre. Unlike the exi¥sting mill
at Pategi, the suggested mill will operate/on“a continuous
basis in three 8 -« hour shifts at full o6peration, The total
input czpacity of the mill at full dé¥elopment is exvected
to be roughly 13,500 tonnes of paddy, with a totazl output
of 9,450 tones of edible rice (70% average recovery) and
about 650 tonnes of bran (93).V The estimated total milling
cost per year is presented\in Table 5,8,

The dominant element in operating cost is expected to
be the paddy rice (raw material), accounting for about 76%
of the estimated“tgtal cost, This is followed by packaging
materials, wages and sélaries, and maintenance and repairs
in that order. Building and the m;in plant are expected
to be the largest item in fixed cost, accounting for 40,7
and 38% of the estimated fotal cost respectively, 1t is
necessary to note that these estimated costs assume ade-
quate supply of paddy to enable full capacity utilisation
in rice milling, To this end, a large plantation of irriga=

ted rice has been suggested for the area. There are, in addition
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Table 5.8

THE “PROPOSEDY MODERN RICE MILL IN KWARA STATE:
ESTIM.TED TOTAL MILLING COST PER YEAR AT FULL

DEVELOPMENT
Cost Item Cost % of Total Cos%
Operating Cost:

Wages and Salaries 110,600 k32
Paddy Purchasing 2,025,000 YN 3
PacKaging materials 386,100 "%,6
Power 17,200 | 0.6
Maintenance and
repairs 74,100 2.8
General charges 39,200 145

2,6524200 100,0

Plus contingencies 2,784%800
Capital Cost: ,
Final design 163,300 8.9

Buildings 748,750 40,7

Machinery & Equipment{ 228,200 12.4
Main plant

- Mill 279,200 15.2

- Parbgiling plant 419,200 22,8

1,838,650 100.0

Plus_gontingencies 2,206,350

Source: Kwara State Ministry of Economic
Development(93).
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provisions for buying paddy rice from other sources to

supplement supply from the irrigation scheme,

It is clear from this brief discussion that)the

Kwara State government is currently making s@b%Qéffort

not only to ensure iﬁcreased rice output?‘hutfalso to im~
prove the quality of milled rice in theysfate. What is not
clear, however, is wnether or not the\present move towards
the establishment of larger rice.mills is economically
justifiable. The specific question relates to whether or
not large rice mills are bhefieast-cos¥ milling facilities
in the state, 1In the sdctions that follow, an attempt
shall be made to prqeVvide an answer to this question, using
four different mil¥ijg techniques - namely, hand-pounding,
small rice mills,vthe existing large rice mill and the

. 4
proposed lafge rice mill -~ as the basis of analysis,



i

(b) Theoretical Considerations

Consider a firm with a given sizé, producing under a
given technology and using two resources, X1 and X2. The
problem is that of using these resources in such a way that
cost is minimised in producing a given output, Alternatively,

it is the problem of using that combination of X, and X,

1
that will produce maximum output for a given cost outlay.

*
Let the production function be represented as:

Y = f (X,] ’ X2 ) e e (5.1)
where 2

Y = output and
x1, x2 = inputs

This relationship can be expressed in graphical form as in
Fig, 5.2 , which assumés\ that only capital (K) and Labour
(L) are needed in production., With the different processes
(processes I, II{and 1II), different input combination is
required to produce the varying output of Yi0 Y2 and y3
For instance,\.while O'I‘1 of L and Oq3 of K are needed to
procduce, output y3 under process I, OT2 of L and Oq2 of

K are needed to produce the same output under process II,
The corresponding input combination under process III is
OT3 of L and Oq1 of K, Thus process I is more capital

intensive than processes II and III,

% It is assumed that the production function is well behaved.
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Fig. 5.2: Process of Substitution Betw en _‘F_aﬁcjé_&_'.
of Production in the Production of a Qwsn Unit

of Output
&

¥
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Each of the iso-quants* in Fig,5.2 is convex to the

origin reflecting the fact that while X, and X2 may be

1
technical substitutes for each other, they are not perfect

substitutes, The iso=quant function is given as

- e
Y :( X.1' Xz) seve (5 )
where YO is a parameter,
To minimise the ®st of producing the specified output level,

Yo, form the function.

G =pXg + PXy + b+ A L Y £(Xy, X5) 7 eee. (5.3)

where P, and p, are the respective prices of X1 and X2,

b is the fixed cost, and.?\ ,, an undetermined langrange
multiplier, Setting the partial derivatives of & with
respect to X1, X2 and'7\ equal to zero and re-arranging,

it can be shown that  for cost to be minimised, the contribu-
tion to output ‘0f/the last naira expended on X1'must beé equal
to that of x2. This is the same as saying that the marginal

rate of technical substitution betweep-3 ayd X, (i.e. the

* Figures,2 shows kinked iso-quants since only 3 processes
are involved, If the number of processes are sufficiently
increased, we could obtain a smooth curve for each output
level,
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slope of the iso-gquant) must be equated with the ratio

of their respective prices (i,e. with the slope of the
iso=-cost line)., In graphical terms cost is minimised, at
the point of tangency of the iso-quant to an iso-cost line,
As shown in Fig,5,3, the least-cost or most efficient cum-
bination of X1 and Xz is at points FF and G where the iso-
cost lines are tangent to iso-quants I and II respectively,
Any other point on an iso-quant (e.g. point{H), would repre-

sent the same zmount of output, but at a higher cost,

With this brief discussion of~the familiar neo-classi-
cal production theory, we can now\proceed to discuss choice
of technology in rice milling,“\given the uavailable informa.
tion and data on milling faecllities, These data will be
used, first to construct an iso=-quant, Iso-cost lines
will also be constructed, and these will be drawn tangent
to the iso-quant dn.order to determine the least-cost

milling facility.

(¢) Technicel Data

(2) ) Construction of iso-quant.

The data and calculations necessary to ¢onstruct a
unit isoquant in value added by rice processing are shown
in Tables 5,9 to 5.12 . Table 5.9 rows 1 = 3, shows

milling capacity, costs, and number of unskilled

.
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Table 5,9

CONSTRUCTION OF A UNIT ISOQUANT IN VALUE
ADDED BY RICE PROCESSING « DATA PER UNIT

Hand Pounding Small) Existing | #Proposed"
Alternativef Alternad Rice Large Large
Lten A tive 'BYMil1l> | Rice Mill] Rice Mill
1, Milling
Capacity
(tons per .
year) (4] 64,0 512,2| 5,000,0 14,400,0
2, Investment
Cost (M) 2,00 346 2,506| 446,894 | 1,838,650
3« Operative
Latourers
(Number per
Shift ) 1.0 10 e 16,0 25,0
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labourers required per shift for each facility.
The milling capacity is measured in tons of paddy per year,
zssuming that the unit can operate for 280 days in a year,
working 8 hours a day., Two estimates of milling capacity
were made for the hand-pounding unit., In the first estimate
(Alternative #AW"), it is assumed that a worker can handpound
a maximum of 8 ananias (24.4 kg) of paddy rice pep~day.
Our survey reveals that this is about the maximum amount
that an average woman can hand-pound per day,~ The second
estimate (Alternative “B") assumes that a worker can hand-
pound as much as 228,6 kg, of paddy per<day. This assumption
is made partly to facilitate graphing.&nd partly to examine
whether or not this technique can'@nsure optimnlity even with
the very high productivity assumed, With regards to the
small rice milling unit, the ‘present survey reveals that
this unit can process 24{bags (1828.5 kg.) of paddy rice per
day, which amounts to”512.2 metric tons per year. For the
large rice mills, figures on milling capacity and processing
costs are derived from a recent feasibility study report on
rice growing'and milling in Kwara State (93) and from the
informatignh, obtained from the factory manager of the Pategi
Rice Mill,” Processing costs in hand-pounding and small rice
milling units are on the basis of the observed factor costs
prevailing during the 'study period. The prevailing wage rate
falls between ¥1,40 and ¥2 per day; for the purpose of the

analysis, a wage rate of #1,70 (the modal wage rate) was used.



- 180 =

The last row in Table 5,9 shows the number of un=-
skilled workers employed in each unit.

The data in Table 5,9 are standardised in
terne of 1,000 tons of rice per year with each of the
facilities being scaled up or down to a compargble
1,000 ton capacity. The results are shown ih’Table D¢ H0:
In row 3, the 1,000 tons of paddy rice pép-facility
is converted into milled output on the “pasis of the
extraction rate in each facility (i.e. the amount of
milled rice each facility produces)per ton of paddy
rice)., The present survey révealed that the extraction
rate in hand-pounding facdlity was roughly 60%, small
rice mill 63%, existing\large mills 69%, and ‘proposed"
large rice mill 70%%, In addition, each facility is prec=-
sumed to producelan ‘output with varying consumer value,
Thus the ex-mill price of large rice mill's cutput was
estimated f»ow £, Table 5.9p) . at M470 per ton, small
mill's outpﬁt, ¥329 per ton, and hand=-poundeéd-output,

* Source: Ministry of iAgriculture and Natural Rescurces,
Ilorin, Federal Rice Research Station Badeggi, and
discussion with rice millers in the study area,
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Table 5,10: DERIVATION OF 4 UNIT

ISOQUANT IN VALUE ADDED FROM RICE PROCECSING

- DATA PER 1,000 TONS OF RICE INFUT

3e

PER_YEAR
Hand-Pounding .
Item Alternative Alter- Small | Existing | "Proposed"
TA? native Rice Large Large
'B! Mill ~} Rice Rice
Mill Mill
. Investment
Operative
Labourers
(Number) 13740 1546 4,9 362 2.7
Milled
Output (/’/
(Tons) 600 600 630 690 700
« Market
Price (¥
per ton) 30545 305.5 329 470 470
« Value of
output (iF) 183,300 183,300 207,270 324,300 329,000
Cost of {
paddy () ! 150,000 150,000 } 150,000 150,000 | 150,000
' i
. Value Added 33,300 33,300 57,270, 174,300 179,000
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¥305.5 per ton**,, The value of milled rice produced by

each unit (row 5, Table 5, v10) is obtained by multiply-

ing thg ex-mill price by the milled output.the cot:or” paddy
(row 6, table 5.10); is substracted Irom the &alue

of output to obtain value added from 1,000 tons of paddy
rice input (row 7, Taule 5,70 ). «t thig)stage of the
analysis, large rice mills seem to hold substantial
competitive edge since they are produCing about 2005

more value added than hand=-pounding unit, and 27% than

small rice mills,

The censtruction of/a unit isoquent requires that
we calculate the investment cost and number of. labourers
needed to produce g given amount of value added, say

§150,000, These  calculations are presented in Table 5,11,

i A regent feasibility study on integreted rice
prigect in Kware Ztate estimated the ¢x-mill orice
¢f large mill's ouitput at #470 per ton (93), It is

‘zeumed that the outputr of hand-pounding and small
r.i 1 upits respecti- cly cannot sell for more than
6H5% and 70% ~f the Irrge mill's ouiput, follewing
C.P, Timmer's sugwrestion (173).
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aple 5411

COUSTRUCTION OF A UNIT ISCQUANT IN VALUE ADDED EY

RICE PROCESSING - DATA PER ¥150.000 TN VALUE [DGED

PER YEAR

——— . —— <

| Vand~Pounding |
t Alterna- Alterna-{ Small Exist-
Ttem { tive 'Af | tive 'BY Rice ing
: P (55 ¥ Large
: i Rice
| Mill
’ - ]
1. Invest-
ment
Cost(if) 1,234,2 253.6 12,814,6 | 76,917 .4
2. Opera-
tive
Lahcur.-
ers
(Number) 61741 70 3 12,8 2.7

T

"Proposed"
Large
Rice

Mill

)+ e e —

106,997.8

2.3
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For small rice mill, the investment ccst assoclated
with #¥57,270 in value added is i#4,892.6, "herefore, for a

value a2dded of .1150,000, the investment cost is

:i 4150’090 X 4’892.6 = 12,814.6
57,270
and the number of labourers, 1%$Lg$8 X \#9 = 12.8
9

The calculations for other facilities are\Similar. The data
in table 5,11 are used to construct the desired isoquant
(Fig. 5.4) with the number of operative labourers on the
X axis and investment cost on d¢he/Y axis, For the hand-=poun-
pounding technigque, alternative 'B' ‘cta are employed in the

construction of isoquantq

(ii) Construction of Iso-cost lines

The next stage\is to construct isccost lines which
will be drawnstangent to the isoquan. in order to determine
the least-gbgt'milling facility. sinice the vertical axis
in figure 54 is in total investment cost rather than in
annualised capital charges, it is nccewusary to convert annual
labourers' wages into a lifetime "“wa.e fund~§173) This is
done by discounting a labourer’'s annu'l wage payment for an

assumed lifetime by appropriate dicc unt rates in order to

calculate the present value of the cost of a labourer. In
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this analysis, the wage rate of :M,70 per day was used,
being the observed modal wage rate in the study area., It is
estimated that at this wage rate, a labourer would earn i#476
per year, working 280 days in the yecar, This earning is
discounted for 25 years. Three other vage rates-(i11.40,
12,0 and i¥3) were also used for sencitivity, teets, and dis-

counted for 25, 35 and 50 years%.

One of the major problems oft:p _encountered in studies
of this nature is that of determini@® the appropriate social
discount rate, For the purpose. 0 tiiis analysis, something
close to the social opportuiilty cost of capital is consi-
dered adequate. Although/there is nc completely satisfactory
solution to the measurement of this variable in an opera-
tional setting, th€ mdst usual procedure is to select an
interest rate bésed@ on the observed rates ruling at the time

of investigatibon. While Ecksteinwwsuggested the use of a

- . “ e e e - —

¥ See Eckstein, O, Water-Resourcec Development: T&

Economics of Project Evaluation, IBRD., Washington,
1962, p.176.
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government rate (which measures the opportunity cost of

additional taxation), Schmedtje (164) maintained that the
prime rate of interest in investmeuats involving least risks
should be combined with a free mark.t rate, Applying this
approach to Nigeria, Schmedtje's estimate was argrmd O or
10%. Stolper®,on the other hand, uzed 6% in his\work on
Nigeria's 1962/68 Develrwment Plan and in many- other studies,
this 6% is often employed as the ratc which/corresponds to the
conditions under which the Federal Uovwerfment obtainse outside
funds, Other workers (177, 134, 175.071) have used soue
multiple discount retes ranging Fptm 6 to 20%. The present
study employs 835, 10%, 15% dnd)20., as rcpresenting thc range

of most likely opportunify cost of caopital,

At the rate of 8%, 2 ware of /476 per year has a present

value of i15,507. /The 'slope of the &' isocost line (F'ig.5.4)
will be the same~as that of a line counecting ¥5,507 on the
Y axis withs/oHe labourer on the X axis, The derivation of

other ise-=cost lines are similar,

(d)  Discussion of Result
Figure 5.4 shows that all the isocost lines have corner

tangzencies at the small rice mill, t.us su .esting that small

A a @ A M ala e Al B - - - - e ¢ b e w

* See Stolper, VW, F., Plan ilng Juhout Facts* Lessozs in
Resource /llocation from ﬂl erla's Develqpment Cam-
brldbe, Mass. , Havard University Press, 1966.
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rice mills are the least-cost facilities for producing

value added in rice processing at tic wage livel of ¥476

per year, while the other rice milling units do not appear

to be the optimal technique. The hand-pounding technique

is certainly not the least-cost tecumique at the/suuiested
wage level and discount rates - the more so, _seeing thal
alternative "B% data ( which are used in the ‘calculation)

are heavily biased in favour of this technique. Thus, the
decline of hand-pounding technique ag-atell as the predomi~
nance of small rice mills in the_si{Ydy area are both corrobo-

rated by economic analysis,

This conclusion remzins\valid even vhen three other wa: e
levels (i11,40, #2 and i3\ are used to allow for sensitivity
test. The estimated \present value o. the annual wage level
corresponding to .these wage rates are presented in table 5.12,
When these figures are ploted on a graph following the pro-
cedure descfibed earlier, all but two isocost lines”  are
tangent {o~the isoquant at the small rice mills, It is un-
derstendable then, why small rice mill.s predominate in the
study™area, ‘h=re the price mechanism has been allowed to

operate, the efficiency of small rice mills has been evi-

@ e A b w8 B Ghem e Sk B B B e maEwe mim W M e e 4 s e e a4 . e - e e -t & ek

* These are the 8% and 10% isoco.® lines constructed =
the wage rate of i3 per day, . boti» of which are tan_ent

to the isoquant at the existing large rice mills,
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Table 5,12

THE PRESENT VALUES OF ALTERNATIVE WAGE RATES DISCOUNTED
FOR_25 YEARS*

Discount Rates Wgﬁﬁ.nﬁﬁﬁﬁﬁ. o
1,40 170 240 3.0
8% 4535,2 5507.0 |6478,0 9718,2
10% 355741 4319,3 50815 7622 ,28
15% 2271,8 | 2758.6 | 32454 4868,1
20% 16331 1983.3 }2%33%0 «i_3499.5

"

It is interesting to note"\ that when these pre-

sent values were also discotunted for 35 years and

50 years, the conclusioén“pémained valid in both

cases,

dently apparent to invelstors and these facilities have indeed
mush=roomed throughgut the rice producing areas of Kwara State,
The only existing“Targe rice mill is owned by the government
who, understanrdebly, pays relatively little attention to market
forces in deeision making,

The ‘golicy implication is fairly clear: given the input
and output data used in the analysis, one can venture the judg-
ment that the present move in favour of large rice mills does
not appear to be a step in the right direction, In the light of
the analyses, what is needed, as indicated earlier, is efforts
aimed at encouraging prospective millers to purchase simple but

modern rice mills with facilities for sorting extraneous matters
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from paddy rice and for separating bran from husks, Corresponding
efforts should be made to increase the supply of paddy rice to feed
the mills so as to make possible the full utilisation of the mills!
capacity,

The point must be made, however, that economic theery can only
be, at best, a guide to action, This is because The'dimensions to
any planning process transcends the narrow coanfines of theories,
especially in situations where the issues‘at stake have social,
political and economic implications, someof which are not quanti=-
fiable, Moreover, the applications of\€conomic theories are gene-
rally limited by lack of reliable @data, Whereas the theory of
production which embraces technology and its choice calls for
accurate data on production processes and estimates of the opport-
unity costs of production factors, it cannot be claimed that the
data and the technique utilised in the present analysis are error-
free,

Besides, theére are generally conflicts among objectives= as
between econguicYgrowth and employment generation, for example, A
facility whigh is optimal from the point of view of eccnomic growth
may be sub~optimal in terms of employment generation., At the
other end of the spectrum, for instance, the employment potential
of hand-pounding technigue’ is fascinating, Table 5,10 provides an

estimate of the potential employment effect of different milling
techniques, assuming full utilisation of milling capacity, Total
number of labourers émplbyed in hand=pounding facility is

137.,0 per 1,000 tons of paddy rice, (using the data
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el

for " Alternative A " ), while the corresponding figures for

small mills, large rice mills and "proposed? large mills are 4,9,
3.2, and 2,7 respectively, Although these are very rough estimates
they give some idea of labour absorption in hand-pounding unit
vis-a-vis the other facilities, Evidently, the loss of jobs re-
sulting from the elimination of hand=-pounding tecéhnigue is sub-
stantial, although it is necessary to weigh thi6 against the
increased employment resulting from the marketfing and handling of
the large output from the mechanical mills,
4, Concluding Rgmark

The foregoing analysis reveals that although the existing
small=-scale processing units wdrle/making statisfactory performgnce,
there is room for improvement, With regards to milling units,
one major factor responsible for the present relatively high mill-
ing cost was found tg{ be“*the under-utilisation of milling plants,
thus calling for, @mohg other things, an increase in the supply of
paddy rice to feed the mills, The analysis shows that the small
(mechanical) ri€e mills are the least-cost milling facilities in
Kwara Statesn~ a result which is amply confirmed by recent evidence
on actual’ investments in rice processing facilities in the study
area,

One aspect which is apparently neglected in the state is the
need for providing millers with technical knowledge regarding the
establishment and operation of simple but modern rice milling and

parboiling plants., Rather, the government's attention is currently
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concentrated on providing millers with loans with which

Tc purchase paddy rice for milling and then selling the
milled rice, instead of merely servicing paddy owners as at
present. It is necessary to point out, however, that the
success of this policy will depend, among other £hinzs, on
whether or not adequate marketed surplus of pic& can be
generated from the surplus sector of the ric€) econony,
Herein lies the rationale for a critical ‘eyaluation of the
factors influencing the marketed surplus of rice in Kwara

state, This is the subject of thé next chapter,



CHAPTER VI

MARKETED SURPLUS OF RICE

1 FPreliminary Discussion

This Chopter is devoted to the analysis of marketed sur-
Plus and home consumption of rice in Kwara State, As a
background to this study, some marketing aspects of rice will
be briefly examined#*,

The starting point in the marketing channel is of course
the paddy rice producer, who generally offers-his produce for sale
only after making provision for consumption requirement and after
sufficient amount has been reserved for seed, wage payment in
kind and other necessary requirement, The summary of the
general pattern of disposal in the study area is presented in
Table 6,1, The table shows that 33% of the total output produced
during the period under study was marketed while 28% was used
for family consumptioni,. The proportion utilised for other
purposes were as indicated in the table, although this aggrega-
tion conceals the observed variation among individual farmers.
The survey revealed, for instance, that a sizeable number of the
responcents. (mostly small farmers) had no marketed surplus while

some farmers sold as much as 70% of their rice output. The

-

“* Driefly, because these aspects have been discussed

in the literature (130),
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Table 6.1

PATTERN OF RICE DISPOSAL AMONG RICE PRODUCERS IN

KWARA STATE

Pattern of Disposal Perc2ntage of

9 ool R Tot=sl Output
Used for family food 28,0
501d in the market 33.0
Used as gifts 10.1
Reserved for seed 7.8
Used for entertainment 6.7
Loaned out 67
Used for wage payment 5.6
Amount in stock 2.1

farmer either sells' the paddy to a paddy dealer or processes it
himself before marketing.

In typical peasant farming, output is generally sold in small
lots depending on the needs of the family for es.ential goods
and services, About 62% of the farmers interviewed indicated
that they normally sold in small lots while 38% stated that they
sold in bulk, T78.M% of them sold in paddy form while 21.2%
processed the paddy before selling as shown in Table 6,2 ., The
processed rice is-+sold to the middlemen or in some cases to the

consumers at the local markets, Generally, there is little or
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Table 6.2

PERCENTAGE OF FARMERS SELLING THEIR PADDY
RICE BEFORE OR AFTER PROCESSING

. . -

R I P - - -

How sold Percentage of farmers
RO, Ja Y e o] responding.. =~~~
On the farm before harvesting 5.4
On the farm after harvesting
but before treshing 14,5
On the farm after threshing 24,5
At home/market before processing 34,4
At home/market after processing 21.2

. — . A N Vol Wl W Bt

no specialisation with regards to the roles played by these
middlemen in the marketing processj; usually an average trader
engages in the marketing of various food crops, including rice,
One major feature of the marketing process is the relatively
high losses* frequently sustained, particularly by the rice
farmer, due mainly to inadequate transportation, processing, and
rudimentary storage processes., However, while the storage of
milled rice constitutes a major problem with which producers and

dealers frequently grapple, the storage of rice in paddy form does

- - —

* Harvested grains are perhaps reduced by about
25% on account of these losses.
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not appear to pose a serious problem. More than 85% of the
farmers interviewed indicatecd that they always stored their paddy
rice either inside their houses or in local silos (rhumbus).
Admittedly, the technology involved is crude, but the paddy rice
stored in this way can keep for a relatively long time (about a
year) without any appreciable loss,

The existing market organisation ranged from co-operatives
to loose associations of middlemen and individual buyers, .Jbout
40% of the respondents stated that they preferred selling to
individual customers who came forward for rice purchase, on the
grounds that they pay promptly. The remaining farmers preferred
selling to associations of middlemen; co-operatives, wholesalers,
ministries or corporations either on the grounds that these bodies
tend to pay good prices or.that they often provide the farmers
opportunities for borrowing cash for further investment in rice
production.

According to the farmers interviewed, difficulties experienced
in rice marketing in order of importance werc lack of prompt
payment, inefficient processing facilities, poor transport faci-
lities and poor prices. These prices, according to about 46% of
the respondents, were strongly influenced by the existing asso-
ciation of middlemen; only 2.6% considered that government has
any influence on rice price,

In summary, rice marketing in Kwara state is characterised

by poor organisation, inadequate transportation and processing
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facilities, rudimentary storage processes, poor prices and
monopsonistic practices by loose association of middlemen., This
calls for the promotion of rice marketing cooperatives and marke-
ting services such as storage, processing and transportation,

an improvement of marketing environment and regulatory policy for

the removal of market 'power' reportedly wielded by middlemen,

2. Model for Marketed Surplus

The rice economy can be viewed as consisting of two sectors,
namely, the surplus s%tor and the deficit sector. The surplus
sector is made up of only those farmers whose home consumption
is less than their total annual production while the deficit
sector includes the non-agricultural sector, those farmers pro-
ducing crops other than rice, the rice producers who consume their
total annual production and those rice producers whose home con-
sumption exceeds their total annual output., In this study, atten-
tion shall be focugsed.on the surplus sector.

The point of departure, then, is a rice farmer in the surplus
sector and with'a given resource endowment. In a monetised
economy, the farmer has the opportunity to exchange some of his
rice output for a basket of other com odities, X, which he does
not produce. Ignoring wage employment in non-agricultural
sector (which is assumed to be negligible), X may alternatively
be regarded as the farmer's real cash income, representing his
generalised purchasing power in the monetised economy..

If we take the price of the X good as a numeraire, we may
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write:
X' = Py M (6.1)
where
P u= the exchange rate betwcen X and M
M =  total rice sales
Denoting total rice production by Q, and volume consumed. by
C we have®
M =0 (6.2)
Re=-arranging, we have
Q = C+M (6.3)

Q, M, and C are each assumed to be a function of P, i.e

Q = Q(p) (6o4)
M = MB) (6.5)
c =~ c(p) (6.6)

Thus, the farmer may be expected to respond to higher prices
by producing more ricey .increasing his rice sales, or by reducing
his consumption, other-prices remaining the same,

The economicsvof allocating Q between C and M is illustrated
in figure 6.,1. \THe quantity of rice output is measured on the
horizontal.axis, The distance from O to the right measures the
quantity of rice marketed and the distance from H to the left
measures the quantity reserved for home consumption. The quantity

of X is measured on the vertical axis.

e i s (8 i B 88 5 & s~ - —.—— - - - -

* The model excludes stock and abstracts from the disposal
of output other than consumption and sale, implying that
the farmer always have positive marketings. This model,
originally proposed: by Krishna (P 91) was employed by
Toquero et al (I74) and Mubyarto and iletche 13 Jamong others.
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Fig. 6.7: Allocation of Output of Rice Between Market Sale
and. Holi. ~CONSUREION:_EFTecTe O Clian ce. n Frice-
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Assuming thst the-farmer's income is cenerated solely from
rice sales and that utility is derived from the consumption of
both rice and X, then =t the initial relative nrice (Pb) the
‘armer can movealong POTO y thus trading rice for X in an attempt
0 maximise satisfaction, Satisfaction is moximisad at point ¥
where the price line is tangent to a consurn tion indi?f&(ence
curve (Io), with the farmer consuming C_ «.. rice ( of the total
Q0 produced) and trading MO for Xo of the <umpos<%e-good. ANy
change in the relstive price, say from Pc'u)iégzo P2 will chang
the eguilibrium point from ¥y to ¥4 to y%i?‘ £ shown in figure
6.2, these equilibrium points will shif the output of rice
chirnges, For instarce,an increase 'S:Slce ouput from Qo to Q1 geto)
Q, for a given price (Po) will sk@%§?7
E, to E; to E, . <Q(\\‘

1t is clear,tkerefore, 1t the equilibrium quantitics of

the ecuilibrium point irom E

merketable surplus and Ji™me consumption are =2 each a function of
both P and Q. This \iations?ip is shown in ecquation(6.,7) and

(6.,8) fur the mer surnlus and home counsumption functions
(1

respectively \ix
(E.7)

B \\\ M = f(r, Q)
Qé C = g(pP,0) = Q-f(P, Q)

The total price elasticity of .arleted surpvlus is given as %

(6.8)

b= by o+ BY (6.9)

where
= S
-~ o = o, the partial price elasticity
¢p M
¥ Equationi 6,9 is derived from the reéduced form of equations
6ud5 0enlis 20, 204 6.2 v

(=3
d
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é 5 of marketed surplus

£

bq = . ﬁ , the output elasticity of marketed surplus
P

Y = the price elasticity of output

Similarly, the total price elasticity of home consumption is given

as
a = a a 6.10
o + qu ( )
which,from equation (6.8), is equivalent te¢
» _ M Q M
—-_bp + (E-qu)Y ( 6.11)
c
where
ap = partial price elasticities of lome consumption
aq = output elasticity of home consumption,

other parameters are as defined earlier,
Alternztively, differentiating equation (6,2) with res-
pect to P we have

FN=- B - £ (6.12)

Expressed ins térms of elasticities, we have

er € m., ePQ - (m - 1) ePC (6.13)
where

ePM = price elasticity of rice marketing,

ePQ = price elasticity of rice production,

ePC = price elasticity of home consumption,

Q , the output-marketing ratio,
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Thus, the marketed surplus of rice is shown to be a function of

the price elasticity of rice production, the price
elasticity of home consumption and the output-marketing
ratio(113). Therefore, the problem of computing the. price
elasticity of mirketed surplus is to obtain empiriecal

estimates of each of these magnitudes,

The marketing ratio, m, has already Leen estimated in
the preceding section., Following Toquérc® et al 5174)
Mubyarto and Fletcher(213) and Mangahas et al (102) the
price elasticity of rice production can be approximated by
the price elasticity of hectdarage. In the sections that follow,
both hectarage and home consumption elasticities will be
estimatcd. These estimates will then be employed to
compute the price elasticity of marketed surplus, using

equations ( 6, 9)and ( 6.13 ) for comparative purpose,

In addition,-.an alternative method of estimating home
consumption-function will be attempted, emﬂpying equa-

tion (6,99,
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3, Hectarage Elasticities

(i) Hectarage Response Model:

To estimate the elasticities of rice hectevage, a

modified version of equation (2,19) is employed as shown

below:

A = £(P, H, D, U) oo (6.14)
where

A = proposed hectares of rice planting

P = producer price of rice

H = existing hectares of rice planting

D = dummy variable which  takes the value of one
for all the areas in Edu Division and zero
otherwise,

U = error term

The postulated-relationship between the dependent and

the independent «wariables can be expressed as follows:

A =a,+a.P + aH +D+7U (6.15)
Log». = loga, + 8,1ngP + a,logH +.a3D (6.16)
Log A = a, + a,P + agH + asD (6:17)

A = loga, + a,kogP + a,logH + 25D (6.18)

These equations were fitted to the cross-sectional data

which were obtained from the field survey as explainéﬁ_in
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Chapter I, Specifically, farmers were asked to indicate
the number of hectares of rice they would like to cultivate
at alternative producer prices, From economic theory, it

is expected that a, and a, will be positive, implying that

an increase in producer price and existing hectarage leifs

to a rise in the proposed rice hectarage,

for dummy variable can také\any sign depending on the

The coefficYent

influence of production area on proposed rice hectarage,

RS

Hectarage Response Estimates:

The result of the diffepent equations are presented

in Table (6,3):

Table £, e 2

REGRESSION COEFFICIENTS FOR ‘HECTARAGE RESPONSE AMONG

RICE EFARMERS

?gﬁgtion LConstant ¢ RggreSsionHCoefIicienBs : Hz -
. + + B

Linear -4,640% | 0.,0927* | 0,4958 1:440° | ,40]19.2
(3.914) (4.,833) (1.4643)

Double log |=2.5641 o.6414% | 0.6479"|  0.6597* | .60|42.9
(3.7531) | (4.,4820)| (7.5343)

Exponentiall -1.4604 | 5.0671* | 4.708* 1.83" | .47125.5
(3.6671) | (5.808) (1.43)

Semi=log |=-2.134 2,1768" 7| 2.7001*|  2.6087* | .38|17.7
(2.0622) | (3.0267)| (4.828)

* Significant
** GSignificant
Significant

+

at 10% level
at 5% level
at 1% level
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In both the linear and the exponential equations,
the price variable (P) and the hectarage variable (H) are
both statistically significant at 1% level of probability
while the dummy variable (D) is significant at the 10%
level, The R2 is 0,40 and 0,47 in the two equations
respectively, In the double log equation, all the variables
are significant at 1% level, the R2 being 0,60 - the highest
among the fitted equations. The coefficients of the dummy
and hectarage variables are both statistically significant
at 1% level in the semi=log function-while that of the price
variable is significant at the 5% /1evel cf probability, This
function gives the poorest "fit" among the fitted equations,

its R2 and F value being<0.38 and 17.7 respectively,

Thus in 21l the (fitted equations, the included variables
account for between 38 and 60% of the variability iﬁ.the rice
farmers desired -hectarage, All the coefficients are statis-
tically significant as measured by the t-test. The signs of
the price coefficients suggest a positive price response, that
is,a price increase induces an increase in the aggregate
hectarage cultivated while a price decrease results in hect-
arage decline, The coefficients of both the existing hect-
arage and the dummy variable are also positive and statisti-

cally significant.

The hectarage response elasticities with respect to the
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variables of concern are computed at their meang values for
each of the equations, using the following formula,
S A Xi 6
ES : £3 - ( 019)

TN

|

where
Xi and K are the means of the respective variables
and<gA . the partial derivative. “of A with
respéc% to X4, The estimates of these elastici-

ties are presented in Table (6. &4).

Table- (6. &4 )

PROPOSED HECTARAGE RESPONSE ELASTICITIES

Elasticities with Elasticities
Functional Forms respect to Producer with respect

Price to existing

hectarage

Linear 0.89 0,45
Double log 0,64 0.65
Semi=log 0.61 0,58
Exponential 0.55 0,47

The elasticities with respect to existing hectarage
ranged from 0,45 to 0,65 while those with respect to price
ranged from 0,55 to 0,89, In the double log equation
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(the lead equation), the price elasticity of hectarage
response wes 0.64, indicating that a 10% change in producer
price would tend to generate a 6.4% change in rice hectarage.
These estiiates, in general, suggest that under the current
production conditions, rice hectarage (i.e; the production
component of the rice marketing response functiom) is

faily highly responsive to price changes and therefore
likely to give rise to a vigorous short-run positive rela=
tionship Dbetween rice prices and quantities marketed,

The point must be made, however, that the responses
obtained in this study are essentially normative in the
sense thatjthey represent only what the farmers assumed they
would.do. As Olayemi and Oni (129) rightly pointed out,
what farmers want to do often tend to diverge from what they

actually do, owing to such factors as lack of perfect knowledge,

capital, rationing, .inertia and catastrophic conditions,

4, VHome Consumption Elasticities

As. dindicated in section 2, estimates of price elastis
city of home consumption are needed to complete an empirical
evaluation of the marketed surplus function of rice, Ideally,
time series data on home consumption of rice are required

for this purpose. Since these data are not available,
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cross-sectional data were cbtained during the survey as
explained in Chapter I. These are used to compute the income
elasticities of home consumption which in turn are employed
to estimate price elasticities of marketed surplus, 6 For
comparative purpose, a more direct estimate of price
elasticity of home consumption is attempted in @ subsequent

section, employing the relations developed in‘equation (6.11).

(4) Home Consumpiton Model:

It is postulated that the home.consumption of rice
is a function of total household ‘income, househcld size
and the volume of rice outputs) The model employed ‘= the

study can therefore be represented as,

Y= f(E’ H, Q, U) (6.2@)

where

quantity- of rice consumed per month (kg,.)

total household income,

household sizee:

Y
E
H
Q s 'volume of output (kg.)
U

= error term,
In line with the common practice, aggregate monthly

expenditure was used as an approximate measure of aggregate

monthly income in view of the non-availability of data on

. - -

=i - : 3 e .
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rice farmers! total income.** On a priori grounds, it is
expected that the coefficient of the expenditure variable
will be positive if rice is a normal good or negative
otherwise, It is also expected that the coefficient for
the household size variable will be positive or negative
depending on the influence of this variable on the home
consumption of rice, Finally, the volume of rice output

is expected to be positively correlated with home consumption,

(b) Home Consumpticn Estimates: -«

The postulated hcome consumption model was tried,
utilising the linear, double log-and semi-log functions, The

estimated regression coefficients are presented in Table '6,5.

In the linear equation, the coefficients for H and E
were statistically significant at the 1% level and that of
Q at the 5% level, “The R2 and F values obtained for this
equation were 0,65 and 37,2 respectively., In both the double
log and semi<log functions, the coefficients for H and Q
were statistically significant at 1% level while the co-
efficient for E was significant at the 5% level,. The R2 and
F values were respectively reduced to 0,58 and 27,2 in the
double log function, and to 0,48 and 17,9 respectively in the

semi=-log function,.

##* The use of aggregate monthly expenditure as a proxy for
aggregate monthly income assumes zero saving i.e, that a farmer's
total expenditure approximates closely to his total income,

This method is commonly emplcyed in the literature, See for
instance Mubyarto and Lehman B, Fletcher(113).
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Table 6.5

Regression Coefficients for Home Consumption of rice

— -

Ehuﬁgion gg;gtgggh Constant E i H Q R2 F
(6.494) | (2,716) |(1,966) | * ’
2 Log-log | 3.029 0.5654 | 0.2745 | 0.3785 | .58 | 27.2
(5.644) | (1.771)(3.313)
3 Semi=-log | 2.384 45,4158 | 23,3288 18,4487 | Lu8 | 17.9
(4.1695) | (2.3573|(3.52)

## Significant at 1% level
% Significant at 5% level

It is clear then that all ihe regressors accounted for between
48 and 65% of the variability in- the dependent variable. The
regression coefficients were all positive and statistically signi-~
ficant (most of them at 1% level), thus satisfying "a priori"
expectations, Judging from the magnitude of the coefficients and
their level of significance, household size appears to be the most

important factor influencing home consumption of rice.

Estimates of the home consumption elasticities are presented
in Table 6.6, The computed expenditure elasticities ranged from
0.84 in the semi-log equation to 1.1 in the linear, Output
elasticities were 0,001, 0.37 and 0,34 in the linear, double

log and semi-log equations respectively,
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Table 6.6

CONSUMPTION WITH RESPECT TC

EXPENDITURE, VOLUME OF OUTFUT AND HOUSEHOLD SIZE

Elasticity |Elasticity | Elasticity
Equsgion ggﬂgtignUWith respect|with respct] with.respect
5 to Expendi- |to Cutput. | to household
ture, size
1. Linear 1.1 0,001 0.15
S & e A 0437 0.27
3. Sémi-log 0.84 0,34 0.46

What is of major interest for the purpose of this

study is the estimated expenditure elasticities,

The result

shows that these“elasticitics were positive and relatively

high, implying.that rice is a normal good.

In the rest of

this study these and other estimates would be employed to

compute the price elasticity of marketed surplus,

5. Marketed Surplus Function

(a) Estimating Procedure

In this section, statistical regression analysis will

be employecd to examine the relationship between the marketed
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surplus of rice and selected variables, The estimated
regression coefficients will be used together with the
parameters computed in the preceding section to derive the
partial and total elasticities of marketed surplus,
Corresponding to equation 6,7, it is hypothésised that
factors which may significantly influence the level of
marketed surplus include producer price, level of output
and household size., Possible changes in farmers' behaviour
over time and space were adjusted by dncluding the time and
area dummies, With the inclusion.of(these additional
explanatory variables, the relevant model for marketed

surplus Lecomes:

Y. = (P} Q, N,.T: D) (6.21)
where

Y = level of /marketed surplus

P = Producer price

Q = leyel\of output

N = household size (total number of people

in the family)

T'= time dummy (takes the value of 1 for 1977
and zero for 1978)

D = dummy variable (1 for areas in Edu division
and zero otherwise)

U = error term,

It is postulated that producer price variable (P)

would be positively correlated with the level of marketed
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.surplus, iwplying that marketed surplus of rice should
increase with an increase in producer price, The level of
output (Q) has been considered to be possibly the most
important factor affecting the level of marketed surplus(141)’
although findings in this connection are not yet conclusive?
Similarly, conflicting findings have been observed betwegn

the propertion of marketed surplus and the size of holdings.**
For example, whereas Bansi1(10) found ‘positive correlation
between the two variables, Rao's study indicated that the
correlation is negative in fivedlout' of seven villages(152).
With regards to family size (XB), it is expected that this
variable will be negatively correlated with the level of
marketed surplus since/the larger the family the greater will
the food requirement in the family tend to be and the smaller
the proportion of output marketed, although some previous
studies have shownthat this relationship is not very -:- . . ...

o et
significant,

* For _instance, Saran,(161%howed that there is not always a
positive relationship between production and marketing.

**This variable was included in the present model but was
dropped owing to its relatively high correlation wi-* *“he
level of output and the resulting non-statistical gignifi-
cance of its regression coefficient,

###See, for instance, Misra and Sinha Ehat -
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(») Empirical Findings

To examine the relationship between the marketed
surplus of rice and selected explanatory variables, a number
of functions - the linear, double log, semi=-log and
exponential-were fitted to the a¥ailable croagsectional data,
showing the disposition of output by the same farmers for
the years 1977 and 1978. As usual, the lead equations were
selected on the basis of the value of the coefficients of
multiple determination (Rz), the statistical significance
of regression coefficients and the corfect signing of.these

coefficients, The results are presented in Table 6474

The coefficient of multiple. determination ranged from
0.46 in Lade to 0.89 in Otube, indicating that the explana-
tory variables explained between 46% and 89% of the variation
in the regression, All the F values were statistically

significant at the 1% level,

The regression coefficient for time dummy variable was
statistically|significant at 10% level in Shonga and Lade,
The coeffieient for output was positive and statistcally
significant at 1% level in most of the equations, suggesting
that marketed surplus increased with increase <
in the volumé of output, The high significance of the
coefficient for output shows that volume of output is a

*
major factor determining the level of marketed surplus of rice.

*-This conforms with the findings of Bhargaya and Rustogi(ZEL
Parthasarathy and Kamalakar(146), Raj Krishna(91) and Rao(152),
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Table 6.7

Estimated Regression Coefficients for, Marketed

Surplus of Rice in Kwara State

i
F ion:Cd .3
Avies egﬁgéygn Foonatarit] » gegregs cn Coeffigients' . | R P
1. / Shonga| Linear -76.032 | 0.8340"| 0.21919"**| Z30.7177™** | 0.652* |0.50]| 18.0
(1.4367) | (4.6117) (-2.889) (1.437
Sk o W
2, Pategi|pouble Log| 3.561 | 0.5886 | 0.63778 (0.51141 0.158 0.48 | 22,1
(0.5056 ) (5.0345 (5.2523) (0.67)
3. Lade |Linear 11,9512] 0.1767%| 1.9478"*" | -0.7853" | o0.728 | 0.46]| 12.0
4. Otube |Double 1og| -1.678 | 0.456" | 1.0525° " 0.6422* | 0.4213 | 0.89| 42.2
¢1.724) |(2.2967) [(1.4947)  [(0.0231)

*

2

Statistically significant at 10% level

Statistically significant at 5% level

#¥#* Statistically significant at 1% level
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Cn the other hand no clear pattern was evident with respect

to the relationship between marketed surplus and family size,

While the coefficient for this variable was negative in

Shonga (significant at the 1% level) and Lade, it was positive

in Pategi (highly significant) and Otube, The reason could

be that in the former, additional family labour input consumed
mcre than itcontributed to output while the reverse was true

of the latter, The coefficients of producer price are

positive andsignificantly different from zero in Shonga,

Lade and Otube, showing that price has a significant effect

on the level of marketed surplus of -rice in these areas,

This is confirmed by the result of a motivation survey
showing farmers' disposition of rice in response to changes
in output and price (Table 6.8). In response to
an output increase of 2 bags, 51.2% of farmers indicated that
they would sell offthe output increase; 39% indi-
cated they would sell paft of it and consume the

rest while only 7.5% indicated that they would consume all of
it, Similarly, a majority of the farmers (68.7%) indicated
that they would decreei:2 their home consumption if the price

of rice rose by 85 per bag while 29.2% planned no change in
home consumption, Only 2.1% indicated that they would decrease

home consumption in response to a price increase,
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Table 6.8

Farmers' Disposition of Rice in Response
to Changes in Qutput and Price

Percentage of
Item Farmers
Responding.

1« Farmers response to an output

increase of 2 bags.,

Sell all Of it o0 . e . e 5102
sell part and consume ‘the rest 39.0
consume all of it %8 e VoD

others (include gifts and loans to

neighbour) e o'e 2.3

Total 100,00

2, Farmers!' response to a price increase
of N5 per bag,
Decrease home consumption .. s 6847
Increase home consumption .. .o 2,1

No Change oe o e . e 2902

Total 100,00
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(c) Elasticities of Marketed Surplus

Table 6,9 shows the estimates of the elasticities

based on the regressions presented in Table 6.7.

Table 6.9

Elasticities of marketed Surplus with respect.te

output and hectarage

— e T o e

Partial ~~ [Total ~ |elasticities |Household
Aves Elasticities|Elesticities{yith respect |size
with respect|{with respect|to output elasticities
to price to price
aongas
zrketed Surplus 0.39 0.90 0.80 -0,44
-sme Consumption -0,.86 -0,5% 0.26
categi:
2rketed Surplus 0.58 0.98 0.64 Q.51
-ome Consumption 0:.57 -0,27 0.34
-zdes
-rketed Surplus 0.31 1.91 25 -0,814
-ome Consumption ~1.6 -0.69 0.15
_zube:s
arketed Surplus 0,46 1.16 0.64
-ome Consumption =0.73 -0,38 0.32




The computed elasticities with respect to output range from
0.64 in Pategi to 2,5 in Lade., The conspicuously high
elasticity of sales with respect to output in Lade needs
further comment, The result suggests that in this area, a
1% increase in output leads to a 2,5% rise in sales, From
the policy standpoint, this means that as rice ‘output
increases, farmers in this area will retain.a smaller pro-
portion for consumption and sell larger proportion, The
reason for this rather high output elasticity is not quite
clear, What is known is that in Lade, there is a rice
irrigation scheme (established about 10 years ago) which is
at present the most developed scheme in Kwara State and
evidently offers irrigated rice farmers the opportunity of
relatively close contact with the recommendations and the
assistance of agricultural extension workers., It is possible
that this close contact has significantly influenced farmers!
market orientation, especially when it is realised that a
large proportion of the farmers' output amn the scheme is
bought directly by the government both fbr grain reserve

and for seed multiplication purposes,

The total price elasticities were derived using the
relations shown in equationg 6¢9s The computed total
elasticities are in the range of 0,90 for Shonga to 1,91 for
Lade area as shown in Table 6.%9. The estimates of the partial
output elasticity of home éoﬁsumption ranged from 0,15 in
Pategi to 0,54 in Lade while those of price elasticity ranged
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from 0,27 in Pategi to 0.69 in Lade. These estimates imply
that the total price elasticity of home consumption are in
the range of 0,57 and 1.6 in the area of study.

It will be instructive to compare these estimates with
the total price elasticity derived from the relations shown
in equation 6,13, Earlier in this chapter, both the price
elasticity of hectarage and the output marketing ratio were
estimated aﬂro.éh and 3.0 respectively, In addition, the
income elasticity of home consumption was estimated at 1.1.
Employing these data and following Mubyarto and Fletcher's .
proposal that “the price elasticity of home consumption would
equal the income elasticity weighted by the budget proportion
of expenditures on rice", (113), the total price elasticity of 1,65
was estimated for the whole area, Alternatively, estimates
of total price elasticity of home consumption shown in Table
6.9 can be substituted into equation 6.13. This gives an
estimate of the total price elasticity of marketed surplus

ranging from 0.,48 to 1.85,

The estimates presented above might tend to conceal
some of the differences existing between different farm sizes.,
To examine this, farms were grouped into two sizes, Those
cultivating 1,23 hectares (the mean size) or less were grouped
as small farms while those cultivating above 1.23 hectares

constituted large farms., Linear, double log, semi-log and



Table 6.490

Regression Coefficients for Marketed Surplus

of rice by farm sizes

Form of ‘] 2
2?22 Equation Constant Q P N T J D L R F
1. large |Double 1log| -1.6120 | 1.101°"| 0.6257* | 0.4378" | 0.1234* | 0.5206"| 0.38]45.0
A (5.4934) |(1.468) | (1.7177) |(1.531)  |(1.812)
2. Small|pouble 1og| -4.502 | 1.9062%| 0.1820* | -0.8705" " | 0.6123 | 0.3861 | 0.40]27,14
farms (8.1533 |(1.4239) | (-3.146) |(0.0451) [(1.0213)

*¥

Significant at 1% level

*  Significant at 5% level

+ Significant at 10% level
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expopential functions were fitted to each size group. How-
everyonly the double log provides a reasonable fit in each
case, The results are presented in table 6,1Q, The R2 was
0.38 and 0,40 for the large and small farms respectively,

The regression coefficient for the output variable was

highly significant in the fitted equations, The size.of this
coefficient is found to be roughly equal in the- functions,
indicating that the marginal change in marketed 'surplus with
a change in production was roughly the same in eadh size
group, The coefficients for household s§ize was positive and
statistically significant at the 5% level of probability for
the large farmers, but negative and statistcally significant
at 1% level for small farms, This could be interr:reted to
maan that in the case of small farmers, the larger the family
size the greater the output reserved for family consumption
and hence the smaller-the surplus offered for sale, The
reverse is true of the large farmers, The coefficient for
producer price was positive and statistically significant

at 5% level “for both small and large farms,

Thewestimated elasticities for each size group are
presented in Table 6 11, The elasticity with respect to volume
of production was 1.1 and 1,9 on large and small farms respe-
ctively while the respeétive household elasticity of marketed

surplus was estimated at 0,44 and -0,87 for'large and small

Farms, The respective partial and total price elasticities

were 0,63 and 1.31 for large farmers while the corresponding



Table 6,11

MARKSTED SURPLUS AND FHOME CONSUMPTION ELA-

STICITIES: "LARGE AND SMALL _ FARMS .

-

————— —— -

PR e o a o ——— — WA T——— -~ — bW

miee e B L e e . —

Farm Slse T Partial Total Todséhold
o pt' Price Ela=- Price Hize Elz-
BLASTLT sticities  Elastim ' sticities
cities N
cities
Large Farms
Marketed
Surplus Ta1 0,63 1634 0444
Home
Consumption 0,32 ~-0,81 -0,41
Small Farms
Marketed
Surplus 1.9 0.18 1533 -0.,87
Home
Consumptien O.41 -0,78 -0,38

Zigures for small farmers were 0,18 and 1,33,

The estimated

zotal price clasticity of home consumption was =0,41 and

=0,38 respectively.

-
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6, Concluding Remarks

In this study, some of the factors influencing marketed
surplus of rice were analysed and some elasticities computed,
The study raises some points of interest which are high-
lighted in this concluding section,

The first point is with regards to the models{employed
in this study, It is not pretended that the models are
entirely satisfactory, although as Olayemi.rightly noted, it
is generally difficult to find a model which is adequate on the
basis of all theoretical and empirical considerations(132).
Nonetheless, these limitations should be borne in mind when
employing the estimated response elasticities as a basis for
agricultural policy,

The second point of/interest is in connection with price
policy. It is shown .that the production of rice as well the
allocation of rice«output between market sales and home consum=-
ption are both senétive to price changes, By implication, any
policy which{dépresses producer prices may have adverse effect
on the mobilisation of the marketed surplus of rice? On the
other hand, it is evident that increasing producer price as a

policy instrument both for rice crop expamsion and for generating

increased marketed .

* Discussion with farmers in the study area revealed that

as a result of the current mass importation of rice and the
consequent fall in the price of locally produced rice, some
farmers decided to hoard paddy rice in the 1976/77 season in
anticipation of better prices the following season. HOwever,

not only did the price fell further in 1977/78 season, a

large proportion of the hoarded ricedeterioratied in the course of
storage,
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surplus of this commodity will achieve appreciable success

and a vigorous use of this instrument is expected. However,
the point must be made that, like in many other price

response studies, it is assumed in this study that the
resource level in rice production is given, In genéral, a
change in the level of farm resource is expected, to alter the
estimated response elasticities, Specificall§yif the prices
of inputs are too high or if these inputs are,'in short supply,
farmers!'! reaction to price increase may“fall below expectation;
hence the need to provide farmers with'gaequate inputs and at the
price they can afford.

Of more relevance to this study is the fact that, besides
those factors analysed, there‘are several other factors which,
though unquantifiable, are crucial in their influence on
marketed surplus, For instance the effectiveness of mny
policy measures depénds on the socio-economic characteristics
of the farmers @rd'the promise of marketing outlet for the
commodity., .An™increase in producer price may generate only
limited increase in marketed surplus if farmers lack economic motive
tions, or if the marketing of the commodity is characterised
by poor organisation and monopsonistic practices by middlemen,

It is therefore necessary, among other things, to supplement
price policy with intensive extension education which should
aim at increasing rice farmers' awareness and inducing their <

economic motivation, In addition, there is the need to remov.
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marketing bottlenecks not only to facilitate efficient distri-
bution of rice but also to ensure that farmers are aware of

the existing market conditions,

The third point of interest is that volume of production
was found to be more significant than family size ‘and pro-
ducer price in its influence on the marketed surplus of rice,
The strategy for increasing marketed surplus of this
commodity will therefore focus largely on.incCreasing the
level of output, for instance through-adegquate application of
fertilizer, the development of new ‘technology such as high
yielding varieties or the improvement in irrigation facilities
and other basic infrastructureg, Needless to say, correse
ponding measures should bée.taken to ensure that output
increasing policies do not depress farm prices with consequent

decline in farm income,

The logical question to ask at this stage is,therefore,
in connectionwith rice consumption, Specifically, what can
we say about consumers' preference for locally produced rice
and about rice consumption pattern of non-rice producing
units. in Kwara State? And what are the factors influencing
the consumption of this commodity? These questions are

treated in the next chapter,



CHAPTER VII

RICE CONSUMPTION

The preceding chapters took the demand for
rice for granted and concentrated mainly on measures for increasing
cutput and markeéted surplus of the crop, To complete the
znalysis of Kwara State rice industry, it is necessary_to
examine the pattern of rice consumption in the state“dnd
o evaluate the factors influencing the consumption ‘of

“his commodity, This chapter is comitted to th&t end,

1« Preliminary Discussion

Consumption pattern is generally inflwenced by the
aggregate disposable income and househeld size among other
things, Table 7.1 shows the averagé monthly disposable
income, average household size{ and the proportion of income
spent on rice, The first column indicates the average
nousehold size for the different areas and income groups,
The number of people (Pers household was roughly 7 for both
urban and rural/semi=urban areas. The size ranged from
5.5 for low incomevto 8.5 for high income group., Column two
shows the average income per area/income group. Average
monthly disposable income for the urban and rural/semi-urban
areas was N727.7 and ¥250,1 respectively while those for
the income groups ranged frem }97.8 for the low income

group to ¥951.0 fer the high income group.
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Table 7.4

AVERAGE MONTHLY EXPEMDITURE ON RICE IN KWARA STATE EBY AREA
AND INCOIME GROUP

Area/Income Average Size Average monthly Average spent on food Average spent on rice
Group of family disposable income
(%) (4) b (5)
) (%) % .of, ificome () % of income
(1) (2) (3)
Urban Area 6.8 Y Y 185,0 25,6 ' 9.0 1.2
(3.0) (11.07)* (8.2)
Rural/Semi=-
Urban Area 752 250,1 106,16 42,4 10,8 4,3
(4.9) (243,.1) (10,4
Low DiaD 97:8 5147 52,9 9.5 9.7
(3.0) (63:4) (10,1)
Medium 7e1 299,7 114.8 3843 10,1 3.3
(4,0) (8.1 (9.8)
High 845 951.0 181.9 19,1 9.7 1.0
(4.0) (6.5) (7s2)

* Figures in parentheses are the

standard deviations of the

estimates above them,
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A marked diversity in the average monthly disposable
income for the rural areas and the low income group is
evident from the high standard deviation of these estimates
relative to the other area/income group. It is noted also
that the average for both the urban area and the high income
group seems to be exceptionally high., This diversity could
be explained by the fact that, in general, hgusewives
contribute significantly to the aggregate hdusehold income

in both the urban area and the high income’ group.

The third column of table 7.1 indicates that the
proportion of aggregate income spent on food was 25.6 and
42,4% in urban and rural/semi-urban areas respectively,
The corresponding figure for the low income group was
52,9% which declinedto, 38.3 and 19.1% for the medium and
high income groups respectively, This confirms Engel's
law which states (that there is an inverse relationship
between increase in income and the marginal propensity

to consume-food (138).

It\is more relevant for the purpose of this study
to examine the pattern of expenditure on rice. Column five
in the table shows the average monthly expenditure on this
food item. On the average, total monthly expenditure on .

rice was respectively ¥9.0 and ¥10,8 in urban and rural/
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semi-urban areas which represents 4.2% and 4,3% of aggregate
monthly disposable income respectively in these areas, The
average monthly expenditure on rice was estimated at 4.8%

of total food expenditure in urban area and 10.2% in
rural/semi-urban area (column 5). With regards to the
different income groups, average monthly expenditure on

rice was #9,5 for the low income group, ¥1Q.0.for the

medium income group and N9,7 for the high“income group.

On the whole 9.7% of the monthly expenditure (or 18.4% of
total monthly food expenditure) wds,spent on rice by the low
income group. The corresponding ‘figure for the medium and
high income groups was 3.3 dand,"1.,0% of total monthly expen-
diture, or 8,7 and 5.3% 6f aggregate monthly food expenditure

respectively,

This analysisé.clearly reveals that the proportion of
income spent or.rice is higher in rural/semi-urban area
than in urban<area, and higher for low income group than
for high-~income group. Further discussion of this result
is left—for section five of this chapter. Meanwhile, it
should be mentioned that a majority of the non-rice producing
units are currently shifting away from locally produced rice
to imported rice, Of the total number of consumers inter-
viewed, 52,1% indicated that they preferred imported rice
to any other type of rice in the country (Table 7.2), On the



- 230 =

Table 7.2

CONSUMERS PREFERENCE FOR RICE; KWARA STATE

Type of rice Percentage of consumers
Preferred most responding
1. Imported Rice 52.1

2., Local rice processed
by food comzphnies
and sold in packets 2735

3., Local rice processed

at Jocal rice mills 5.3
4, "Tapa" rice g g 5
100

other hand, only '21,5% stated that they preferred local rice
processed by-feod companies while 15.3% preferred local rice

processed “by-the local rice mills,

To examine consumers' preference further, the con=-
sumers who preferred imported rice were asked to give the most
important reasons for their preference. Their responses are

shown in Table 7.3. The reasons given by 42.6% of these
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Teble 7.3

CONSUMERS' RE.LSONS FOR PREFERRING IMPORTED RICE

Reasons Percentage‘of consumers
responding
It is relatively cheap 7 AP
It has better cooking
quality 43,6
It tastes better 5.4

It contains low percen-

tage of brokén grains 20,0
It is whitersand longer 8.4
It is more readily avai- 9.3

lable
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consumers was that imported rice has better cooking
juality than locally produced rice, thus agreeing

with Y%a priori" reasoning, Other reasons given'in order
of importance were that imported rice contains low-per-
centage of broken grains, it is more readily ayvailable,
whiter and longer, relatively cheap and that“it tastes

hetter,

2. Regression Analvsis and, Consumption
Elasticities

)

(a)  Consumption(riddel

-

The consumptionof a commodity is a function of the
price of the commodityy prices of related commodities,
income, and othern(factors like size of household, education
and taste, Since€ price observations are taken over the
same peried,snit can be safely assumed that there would be no
significant inter~household variation in rice prices. Some
other variables are also excluded largely because of non=-

availability of relevant data,
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The model employed in this study can therefore be

represented as:

Y = f(X,], Xz, x3’ U) (71)

where

Quantity of rice consumed per_month (kg)

=<
U}

total household inccme

>
-
n

X2 = household size

= education

{ =]
]

error term

(b) Variable Specification

Quantity of rice consumed per month is the dependent
variable; it is based on the information collected from
consumers during a single visit, In some of the fitted
equations, £his variable is expressed on per capita basis.
Few comments on each of the independent variables are

in order,

(i) Household income or expenditure

Although there has been a protracted debate® on whether
household income or expenditure should be used as the measure

of purchasing power, the common practice is to use income

* Sce,for instance,Wold and Jureen(4181), and Houthakkers(82)
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in cases where a large proportion of the respondents are salary
or wage earner and to use expenditure where most of the respon-
dents are self employcd. In this study, aggregate monthly
disposable income is used as & measure of purchasing power,
Cn a priori crounds, one would expect the coefficient ‘of X9

to be positive if rice is a normal good or negative Otherwise,

(ii) Household size (Xo)
2

In studies of expenditure patterns, the“unit of observa-
tion is the household, . This unit is not homogemcous however, sin-
ce there are differences with regards to“ composition in lerms
of such factors as age and sex, It 18 generally believed that
in view of the influence 0f theS€ characteristics on consumption
patterns, tc rely on househdld size in terms of 2hsolute num=
ber of persuns could be misléading. Hence in some studies,
households are usually put on comparable basis by using an
equivalent adult s¢ale* that converts the number of persons in
a household to eqdiValent number of adults, However, this
approach is 1ot Adopted in this study largely cdue tc¢ non-avai-
lability @fdéta . Instead tre number of people in the ﬁ-use-
hold wassused on the assumption that household compositior. has
no appreciable influence on rice consumption patternf It is

expected tuat the coeifficient fur the household size variable
will be positive or negative depending on the influence of this

- e e S Snae w8 - L

#* This asfuspcion i, admitiedly, a limitation to the s“udy.
The -assumpiion 18 necessary in view of the fact thal & ma~-
Jjority of ile respondents appeared more cooperative 1in

disclosin~ ie rumher of people in their households than
in »iving, details about the household composition,
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variable on the household consumption of rice,

(iii) Education (¥3)

It is postulated that in so far as education is

taste-changing, the educational level of the household head
has significant effect on household consumptionpattern.

On this basis, level of education has been used/&s an
explanatory (dummy) variable in the analygis ‘of household
rice consumption in the study area, The variable takes

the value of one if the household head-has gone through
post primary institution and zerp-otherwise. Ve expect

a positive correlation between(thils variable and the

consumption of rice,

(c) Estimating Precedure

In practice there are several functional forms
which may be used, ih budget studies, both the advantages
and limitatiofis «@f which have been discussed bty Goreux(so).
While many‘writers have used the double-log finction very
ofteni, Lesser(96) and Prais(1h3) regarded the semi-log
as the“most satisfactory. It is very doubtful, however,
if "priori% one functional form can be regarded as
"better" than. another, althoush many researchers have
found it feasible to linit the forms to the linear

and the double los;, In additicn to these two forms, semi-
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log was also tried in this study. These functional forms

are shown in equations 7.2 = 7.4

Y = by + b, X4 + by Xy + by X3 eese linear (7.2)
Log Y = log by + by log X, + by
1 X R .
08 X, + by Xy Double.log (7.3)

Y = log b0 + b1 log X1 + by

log X, + by X5 ceow Semi=log (7.4)
where the variables are as defined earlier, The parameters
of the variables are derived by thelordinary least squares
mecthod.

(d) Empirical Results

Table 7.4 shows the wesults of the lead equations
for rice consumption(furnction by the non-rice producing
units, The results for the urban and rural/semi-urban
areas are shownl_din equations 7.5 - 7.10 while equation
7e11 « 7.197f6r differenli income groups.

For.the 'urban area, the co-efficients for the income
variable (X1) was positive and statistically significant
at the 5% level when regressed against the quantity demanded

(Equation 7.5) The adjusted co-efficient of multiple deter-
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Table 7.4

COEFFICIENTS FOR RICE CONSUMPTION

IN KWARA STLTE

=

Area Equaticn| Form of Constant X1 X2 X5 R F
No Equation
rban +
N=110)] 7.5 Double log 14341 0.1434*
(0.109) .04 L 45
7.6 Linear 2,043 0.976T%* 11,5631
- (3.8596) |(0.881) 0.015 9.27
o B Double log™ 1.005 1.374 2.7256
(0.5815) (0.7461) | 0.11 3,45
Rural/
Semi-
Urban ) s
(N=73) 7.8 Linear 3,406 00019 2%%
, (2.479) 0.08 6.14
7.9 Linear 1.682 0.7749%** | 0,61402
(3.1833) [ (0.2545) | 0.14 5.58
7.10 Double log" 1.8820 0.5123 1.0012 0.15 6.21
(0.421) (0.7405)
High 7l Double log" 2,8264 0.016%%
Income (5.785) 0.40 33.5
(N=53)
712 Linear -0.507 0.5672%% | 0,5102 0,14 20,42
T3 Linedr”, 1.5280 0.1231 0.4320 0+16 16.13
(0.567) (0,1234)
Medium 4
Income 7.4 Lineas 1.2301 0.0079% 0411 8.4
(=67 (2.058)
¢ 7415 Linear 1.2301 1.0895%% | 2,050 0 .08 4,25
3,9877 (0.640)
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Table 7.4 (Contd)

v

REGRESSION CORFFICIENTS FOR RICE CONSUMPTION Il\g'zl‘é—};‘ STLTF

K

Low
Income

(N=61)

7.16

7.17
7.18

7.19

Double log+

Semi log
Linear

Double log"

-9 . 3[‘*5

2.3502
6.3001

4,231

12

1.3210
(1.204)

1.1974%*
(3.313)

i

QO

. 262L%%
3.,1793)

2,456
1.3041)

5,3082%*
(1.8177)
0.5672
(0.5102)

4

6.13

10.54
30.11

14.30

* Significant at 5% level
¥* Significent at 1% level

+ with Y and X1 expressed on pe

wlk basis

)
<§~

&
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mination (§2) was 0,04, showing that this variable alone
accounted for only 4% of the variability in rice consump-

tion. In equation 7.6, X, was replaced by the househcld

1
size (Xz) and education (X3) variables, Although the co-
efficients for both variables were positive, only that of
household was statistically significant., The EZ was

raised to 0.15, In equation 7.7, both X1 and X3 were
regressed against quantity demanded, the purpose being

to examine which of them was mcre statistieally significant
in their influence on rice consumption, Both variables

were not statistically significant \im the equation, evident-
ly owing to multicollinearity*, Similar pattern was revealed
with regards to the rural/semi-urban area. X, was highly
significant when regressedson the guantity consumed (equa-
tion 7.8) but not statistically significant when regressed

in conjunction with X3. While X, was highly significant

(at the 1% level)s X was not statistically significant

<
in any of the“é€quations,

The.result for the income groups (equations 7.11 = 7.19)
also shewed that income variable was, in all cases, statisti-
cally Significant when regressed on the gquantity consumed.
Similarly, household size was significant at the 1% proba-
bility level in all cases. On the other hand, education

* The zero order correlation among different variable

are as shown in Appendix I,
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was not statistically significant except in equation
7.18. In equations 7.13, 7.16 and 7.19 where X, and
X3 were regressed together, none of the variables was

significant for reasons given earlier*,

Certain points should be noted'in connection-with
these regression results. The adjusted coeffici¥nt of
multiple determinaticn §2 was low in each of the fitted
equations, It ranged from 0,04 to 0,40, \iAdicating that
other variables besides the ones in which/we are interested
are more important in influencing Rie& consumption beha=-
viour of the non-rice producing nQuseholds. However, all
the F values and many of the{yegression coefficients are
statistically significant{, The coefficients for income
are all positive, su;gesting that a change in income will
cause the quantity 0T wice consumed to change in the same
direction., It is _shown too that while income and family
size have sigﬁificant positive effect on rice consumption
education doeg not appear to be a significant explanatory

var-iable?d

&) Consumption Elasticities

Table 7.5 shows the estimated consumption elastici

¥  When the three variables were tried together, the
result (not shown here) produced some wrongly signed
coefficients, many of which were not statistically
significant.
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1

9
ties with respect td income and household size, Ircome
elasticity was 0,14 in the urban area and 0,25 in the

rural/semi-urban area,

Table 7

7.5
INCOME EL/STICITIES OF RICE CONSUMPTION

-t

- B i S

Area/Income Equation Incem®, Household
group Number Elagti size Ela=-
cities sticities
i s s N i Y
Urban area 15 0.14
7.6 0.54
Rural/Semi~Urban 7o & 0.25
area 279 0.46
High Income e | 0.02
Tl 0.58
Medium Income 7.4 0.16
15 Q.57
Low Inccme 7 0.38
7:18 0.51

e it e —— A e e A —— —

For the linear and semi-log functions, the elasticities
are respectively given as

X4 b.
bi—= and -~ , where Y, and R,
L ¥

are the mean values of the respectiive variables, In
the double log function, the regression coefficients
are the elasticities,
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The corresponding figure for the high income, medium

income and low income groups was 0.11. 0,16 and 0,38
respectively, Household size elasticities were estimated
at 0,51 and 0,36 respectively for the urban and rural/semi=-
urban areas, For the high income group, the housghold

size elasticity was estimated at 0.58; this deglined

to 0,57 and 0,51 for the medium and low incom@&-groups,

This analysis reveals that the houséheld size
elasticities were, in general, relatively high. This
magnitude was higher for the urban d@rea than for the
rural/semi-urban area, and high€r for the high income
group than for the low income\group., On the other hand,
the income elasticities, alth®ugh positive in all cases,
are relatively low, implying that while rice is not an
inferior food item, \the demand for it is fairly inelas-
tic., Furthermoxre,\the result indicates that the income
elasticity cpefficient is higher for the rural/semi-urban
area than{dpr*the urtan area, and lower for the high income
group than) for the low income group, thus confirming the
resulb, obtained earlier in this chapter. This suggests
that, contrary to expectation¥* an increase in income leads

to a decrease in the proportion of expenditure being spent

* It is generally expected that as income increases, a
higher proportion of the household expenditure will be
spent on protein foods such as rice. On this, see Oni
and Anthonio(138).
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on rice, All this coupled with the non-statistical sig-
nificante of education variable, shows that rice is no
longer a "rich man" or a "white man" food in Kwara State-
a result which can be attributed to the effect of mass
importation of this commodity in the past few years, making

it cheaper than many other food items,

Iy Summary and Conclusion

An attempt has been made in this chapter. % cnalyse
the pattern of rice consumption hehaviour of\the non-rice
producing household in Kwara State, TheMunctional relation-
ship between the consumption of rice_ an@ seleccted variables
was examined with a view to ident@iy&ng the influence of
these variables on consumptiong Some consumption elastici-
ties were also computed,

The analysis showed thdt the average monthly expendi-
ture on rice was 4,8% cf“total food expenditure in urban
area and 10.2% in ﬁp@él/semi-urban area, The correspcending
figures for the ¥ow medium, and high income groups were
18,4, 8,7 and \o¥3% respectively. It was further shown
that while-family size and income were positively and signi-
ficantlxncorrelated with the consumption of this commedity,
education appears to be an insignificant variable., Both
household size and income elasticities were found to be less
than unity. The latter was, however, relatively low, implying
that althcugh rice is a normal food, the consumption of it

is fairly inelastic with respect to income.
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The result of the investigation also points to the
conclusion that, as at present, consumers' preference
for imported rice is rather strong owing largely to the
relatively high cooking quality of this commodity
vis = a - vis that of the locally produced rice., “JAm this
connection, it is necessary to stress that unless demestic
production is significantly increased, the etirrent massive
importation of rice may continue*, which will tend to
stimulate consumers' preference for dmported rice furthers;
hence the need for vigorous efforfs in employing the
measures suggested in the prec€ding chapters for the
purpose of increasing locall production and generating
adequate marketed surplus of rice in Kwara State. And,
assuming negligible imter-state variation in both the
production and the. eonsumption of this commodity, it is
reasonable to eXpeft that these findings will be valid,
to a large extent, for other rice producing states in the

country.

#* It was estimated (See .ppendix II )that at this
current rate of rice importation, about 391, 889 metric
tons of imported rice will be consumed in Nigeria bty
1985,



CHAPTER VIII

e SUMMARY AND POLICY RECOMMENDATION

This study examines the structure and performance of
rice production and processing enterprise in kwara
state with a view to identifying possible ways of
transforming the industry. :Analyéis of resource
situation and utilisation are carried out and-farmer's
response to price incentives Qas investigated., The
study also identifies and evaluates some of the factors
determining the level of marketed surplus and consump=-
tion of rice, The sections that follow are devoted to

the summary of major findings/and policy recommendation,

g Resource availability. and use,

(a) Land:

The analysis ©n land.resource situation indicates
that about 60% of the total rice farm used was family
land, 30% gifts, 14.7% rented, and 2, 1% borrowed. No

case of land purchase was reported during the study.
The modal farm size was found to be relatively small
(approxmiately 1,2 hectares), due perhaps to the exis=-
ting complicated land tenure system, paricularly the

evolution of family (as against communal) ownership,. Tt

- was shown further that managerial ability and family

-
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needs are the major factors influencing rice farmers!
investment decision, and that other factors such as
availiability of land and agricultural officials
recommendation did not appear to have any significant
effect-groduction was characterised by a relatively
high degree of crop diversification and subsistence
production, a factor which necessarily affects farmers
responsiveness to price incentives-

(b) Labour:

Family and communal labour were.found to be the
major sources of farm labour in Kwara state peasant
rice production, with about 60%ef” the respondents
depending on family labour,“30% on communal labour and
only 19% on hired labour.'{ The observed potential
family labour force ranged between 1.0 and 14.0 correc-
ted man-years per family, the model size being 4.0
man-years, Our‘afialysis reveals that not only are
many of thetrice farmers fairly old, also the level of
human investment is abysmally low, About 50% of the
responderits were more than 30 years old while over 70%
had never attended either adult education class or
primary school., Moreover, less than 8% of all the
farmers interviewed could either read or write any
language, This indicates that for effective dissemination

of information among rice farmers, written materials are
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of little or no practical use; rather, much reliance
would have to be placed on other forms of extension
education conducive to rapid progress in rice produc=
tion.

Labour input ranged from 92,6 man-days per hectare
in Shonga to 234,4 in Otube, with an average of 22,1
for the whole area, A high degree of diversity was
observed particularly among different farm)sizes; whereas
the labour input on large farms was 98:0 man-days per
hectare on the average, the corresponding figure for
medium and small farms were 106,3~and 144,.8 respectively,
thus lending support to the viewthat small farms, in
general, tend to use labour less intensively than large
farms. 6n the whole, labour. input per hectare appears to
be lower in the study area than in some other rice pro-
ducing areas, although these differences may merely re-
falct differences in method of data collection, cultural
practices, €cological condition as well as the period of
investigation. In general, while labour may not be an
extremely scarce factor in rice production, the observed
ageing population, the widespread illiteracy, and the
attachment to subsidiary occupations are all expected to
have adverse effect on the level of productivity, the
degree of mobility, the degree of aversion to investment

risk and the adoption of innovation in rice farming,



(c) Capital:

The findings on capitzl resource situation point
to the rudimentary nature of fixed capital asset, the
increasing demand for government tractor hiring service
and the increasing use of fertilizer and improved seeds.,
The percentage of farmers who made use of govermment
tractor hiring service in Otube, Shonga and Pategi was
70, 50 and 21,3% respectively, with an average of 47.1%
for the whole area, About 97.8% of the respondents applied
fertilizer, the average dose being 423 kg. per hectares
as against the 228,6 kg. per hectanme reccmmended, Most
of the farmers grew recommendedrrice varieties, particu-
larly Mass-2401, and BG-79.\ ‘The observed seed input per

hectare, 17.6 kg., was mote than the amount recommended,

The result of our analysis lends support to the view
that capital is the“most limiting factor in Kwara State
rice production..” It was shown further that while non-
institutional ,sources of credit play dominant role in
peasant. rice production, the role of institutional sources
is almost nil, The percentage of rice farmers who have
ever obtained loan from institutional sources was only
13.3% as against 86,7% who depended on non-institutional
sources, In general, considerable credit experience was
observed among rice farmers, which suggests that contrary

to orthodox view, peasant rice farmers do not have negative
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attitude towards credit, Farmerg demand for loan from
credit institution will evidently grow, and given the
present drive towards farm mechanisation and the increased
use of new inputs, it is reasonable to expect that non-
institutional source of credit will become inadequete,
Hence the need for over-hauling public credit institutions
with a view $0o making loans available to farmers,*
although great care should be taken to avodd problems of
non-repayment and excessive costs of supervision, It is
reasonable to expect that when combined with programmes
providing adequate extension education, timely and adequate
supplies of other inputs, and profitable market outlets

at the village level, such loans would play vital role in

rice production industry,

2. Rice Productigh and Processing:

Attempt was.made in the study to analyse the costs

and returns in~Kwara State paddy rice farming. Estimated

* A step in this direction was taken few years ago with

the eStablishment of the Kwara State Agricultural Credit
Committee, The function of the committee was to help secure
a paecKage loan from the Nigerian Agricultural Bank to the
Kwara Cooperative Federation for on-lending to farmers for

a range of crops determined annually. Under this scheme,
both individuals and groups of farmers could apply for aid
on a maximum of 1,22 hectares per crops per farmer, A loan
of ¥250,000 granted for 1974 was operated (in kind) through-
out the state for selected crops, including rice, However,
none of the farmers interviewed appeared to have had access
to this scheme,
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cost of paddy production was ¥205.,8 per hectare, with
labour alone accounting for about 70% of total cost, The
contribution of working expenses and durable capital input
was 12,6 and 17,5% respectively. vields per man-day were
31.7 kge, 2645 Kgeand 7,9 kg. in Shonga, Pategi ard Otube
respectively, the average for the area being 22,1-kg. The
yield for the whole area was 1506.9 kg. per~hectare which
is less than the recent national estimaté of 1,942 kg.,
and much below the yields obtained on experimental plots
for some swamp rice varieties in Nigeria, These figures
were used to compute technical €ffiiciency for rice, and
the result indicates low technical efficiency in Kwara

State peasant rice production,

Within the limits| imposed by the quality of data,
our analysis indicates that an average rice farmer was
making a quite jsatisfactory performance, with an average
net returns 6£-4251,6 per hectare for the area, The
observed vari@tion in net returns was attributed to a
number of“factors, prominent among which is inadequate ferti-
lizéxr application, late planting/transplanting, availability
of irrigation .facilities, damage by predatory birds and crop
failure due to shortage of rainfall in some areas, These
are therefore some of the major areas that call for atten=-

tion in Kwara State rice production,
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The productiog furction analysis carried out in the
study revealed points that are worth noting. In all the
areas, tie land variable alone explained over 70% of the
variability in the aggregate production of rice, showing
clearly tirat land was the most crucial determinant of the
production of this commodity, The MVP of land ranged from
39.14 in Pategi to 63.8 in Otube., In contrasg) the MVP
of labour was relatively low, ranging from ©¢?4 in Shonga
to 0,42 in Otube. The ratio of the MVE of Adabour resource
to its acquisition cost was not significantly different
from unity in each of the rice prdduging areas under study.
The MVP of operating expenses was(0.19 in Shonga, 0,47 in
Pategi and =-0.20 in Otube; jfhe“allocation of this variable
was found to be inefficiént)in Pategi.

An analysis of farm size and resource use revealed
that the ~VF of labour® was 0,86 on large farms as against
0,06 on small faWms; reflecting the higher labour input
per hectare en{the latter than on the former, The MVP
of operatidg expenses was positive on large farms but
negatiye“on small farms, The study further revealed
constant returns to scale on both large and small farms,
and rejected the hypothesis of inverse relationship between
output anc farm size in paddy rice farming. In addition,

it was shown that while labour was efficiently utilised
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on small farms, the use of this input was found to be
inefficient on large farms, On the other hand, the alloca-
tion of operating expenses was efficient on both large

farms and small farms,

On the whole, only few significant inefficdiencies
in resource use were observed in the study area, thus
implying that a mere reallocation of rescurges may not
have any appreciable effect on rice oubtput, This points
to the need for exploring other measures for increasing
rice production in Kwara Statej;<{some of these measures

are highlighted in a later section.

With regards to ricé processing, it is evident from
the analysis that in spite of the rather high processing
costs, rice processing units were making satisfactory per-
formance, the edtimated net return being ¥7.96 and ¥51,51
per ton for parboiling and milling units respectively,

The relatiyely high processing costs was attributed to

the under=utilisation of milling plants, among other things,
A number of factors accounted for the under-utilisation,
prominent among which are inadequate supply of paddy rice
to the mills, the proliferation of small rice milling units,

and heavy competition from the government-owned Pategi rice

mill,
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A comparative analysis of the existing rice milling
techniques was carried out with a view to identifying the
optimal milling facilities in Kwara State, For this
purpose a unit isoquant in value added from rice processing
was constructed, Nearly all the estimated isocogt Iines have
corner tangencies to the isoquant at the small
rice milling facility, thus suggesting that‘@t the wage
levels assumed, small rice mills are the aptimal techniques
in Kwara State - a result which cormeberates the observed

decline of hand-pounding technique ‘and the recent evidence

on actual investments—in"rice’ processing facilities in the state

3. Marketed Surplus of Rite:

Chapter VI was deveted to the analysis of marketed
surplus of rice, A brief summary of some aspects of rice
marketing was ptesented in the study and some factors
influencing marketed surplus of rice were evaluated,

Rice marketfing in Kwara State was found to be characteriscd.
by poe¥ orgenisation, inadequate transportation and proce-
ssing™facilities, rudimentary storage facilities, poor
prices and monopsonistic practices by loose association

of middlemen, This calls for the promotion of rice
marketing cooperatives, improvement of marketing envirocne-
ment?ggégulatory policy for the removal ¢f market !'powers!

reportedly wielded by middlemen,
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The study shows that the production of rice as well
as the allocation of rice output between market sales and
home consumption are both sensitive to price changes.
Total price elasticity of marketed survlus ranged from 0,90
to 1.91 while output elasticity fell within thé mange of
0.64 to 2.5. Price elasticity of hecme consﬁgtion ranged
from ~0,27 to =1.6; home consumption eluéFfcity with
respect to output fell in the range of 6,001 to 0,37.
This result is confirmed by the findiwngs of a motivation sur-
veys 51.2% of the rice farmers{interviewed indicated that
they would sell all of a givg&kﬁuﬁput increase while 68,7% sta-
ted that they would decrease their home consumption in res-
ponse to a given price fise.,

By implication,zincreasing producer price as a policy ins-
trument both for scé crop expansion and for increasing the
marketed surplids of this commodity will achieve appreciable
success, and™@vigorous use of the instrument is expected.
However,»it is necessary to su)iplément price policy with, among
other\ things, intensive extension education which should aim
at increasing farmers awareness and inducing their economic
motivation, In addition, there is the need for removing marke-
ting bottlenecks, not only to facilitate efficient distribution
of rice but also to ensure that farmers are aware of the

existing market conditions.
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The study further reveals that volume of production

was more significant than family size and producer price
in their influence on the marketed surplus of rice,

The strategy for increasing marketed surplus of this crop
will therefore focus largely on increasing the level of

output,

4, Rice Consumption:

An attempt was made in Chapter VII'to analyse the
pattern of rice consumption behavieur of the non-rice
producing household in Kwara State., The analysis showed
that the average monthly expenditure on rice was 4.8%
of total food expenditurg . in'urban area and 10,2% in
rural/semi-urban area,. The corresponding figures for the
low, medium, and high income groups were 18,4, 8,7 and
5.3% respectivelys, ‘It was further shown that while
family size &nd income were positively and significantly
correlated with the consumption of rice, education appears
to be @anN\insignificant variable, Household size elasti-
cities)\ ranged from 0,46 to 0,58 while income elasticities
ranged from 0,42 to 0,38,

The positive but relatively low income elasticity
of consumption implies that although rice is a normal

good, the consumption of it is fairly inelastic with
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respect to income, The result of the investigation also
points to the conclusion that, as at present, consumers!
preference for imported rice is rather strong, owing '
largely to the relatively high cooking quality of this

commodity vis=a-vis that of the locally produced rice.

5 Policy Recommendations:

Several policy measures evolve from the foregoing
discussions most of which centre around IMcreasing both
the output and the marketed surplus-ef rice in Kwara
State, Some of these measures have already been high-
lighted in the preceding sectionts. In most of the remaining
sections, attention will e concentrated on measures for

reducing cost and/or inereasing returns in rice production,

(a) Measures forsinereasing returns:

(i) HighNielding Varieties (HYV)

Evidencédin many rice producing countries have pointed
to the cohsiderable effect of HYV on rice output, These
imprqoved“varieties have caused significant upward shift in
the production function, thus indicating their high res-
ponse to changes in the level of inputs., It has been shown
for instance that in India and Japan where the HYV are
widely adopted, 57 and 91% respectively of the increased

production were explained by yield increase, whereas in
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Burma and Thailand where HYV are less adopted, only 39
and 47% respectively of the rice production increase

(16)

were explained by increasedyield, Similar findings

have been reported in West Africa.*

The present demand in the study area is for HYV
maturing earlier than B.G. 79 and Mass = 2401, '\@nd there-
fore less succeptible to late scason drought,’ Although
the SML - 140/10 and IR 8 are currently.being distributed
to farmers for this purpose, only very.few of the respon=-
dents usedthese varieties, This call$ for efforts to
promote the wide adoption of theéywarieties and a corres-
ponding effort towards increasSing the yield (and cooking
quality) of IR 8 under locdl conditions.** In addition,
there is the need to encourage farmers to separate rice
varieties when planting, As at present, there are grounds
to suspect that weabieties are being mixed during planting/
transplanting, “When varieties of uneven maturity dates
are mixed;~fhe result is uneven ripening; some over-ripe
grain ghatter during harvest while other grains are

immaturé, thus reducing the yield per hectare, In addition,

% On this, see P,R. Herington(63).

** The problem of poor cooking quality of IR 8 has been
discussed in the literature. See for instance Barker
R.(16) and Castillo G.T. (27).
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“

the practice of mixing seeds of different maturing dates,
size, shape and hardness opens rice to bird and rodent

damage and lowers milling out-=turn,

(ii) Fertilizer Application:

One factor that makes for the realisatiofiyef the full
yield potential of the HYV is adequate fepti¥liser applica-
tion., Available evidence indicates that “tHese varieties
not only respond to heavier doses bf. . fertiliser but also
use fertilizer more efficiently than traditional variee .
ties (63, 83). In the presenti~sfudy, it has been shown
that fertiliser application 6y/ rice farms was grossly
inadequate and that this‘was due more to shortage of capital
than to the non-availability of this input., This points
again to the need/for efficient agricultural credit programme
capable of effécbively widening farmers credit base in

Kwara Stateg

(f41Y Irrigation and Water Control:

Apart from fertilizZer, another factor essential for
the realisation of full rice yield potential of HYV is
the availability of water in adequate quantity and at the
right time(51’ 69). According to Barker;:
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the availability of these two highly comple=-
mentary inputs largely determine the sustained
rate of growth in rice production that can be
achieved by any country with the existing form
of the seed-fertiliser technolegy (16),

The study revealed that apart from draining rice
fields during fertilizer application and harvesiing, very
little effort was made by the irrigated-rice farmers with
regards to water control on their irrigatedérice fields,
Obviously, the planning of the amount and, frequency of
application of irrigated water is a.technical matter,
depending as it is on the effective depth of the soil (i.e.
the amount within the range of~thé plant's roots), its

(51). i

texture, and daily rate of\gvapo-transpiration
is therefore necessary _th@t irrigation officers and exten-
sion workers increase their effort in encouraging farmers
to control the lefel of water in their rice fields accor-
ding to the neé&ds) of the rice plant at different stages,
Apart from drbught effect, the observed water shortage on
the rice~fields could be due to untimely planting and
transplanting. The present practice of late and non-
unifdrmity in planting/transplanting time not only opens
rice to the danger of possible drought but also accentuates
the problem of pests, birds and water control., Sufficient

publicity and education is therefore needed to point farmers

to these disadvantages.
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The study also points to the need for irrigation
development in Kwara State, A recent study in Niger
State(B) indicates that resource productivity is conside=-
rably higher on irrigated than on non-irrigated rice farms,
and the present study revealed that output elastictity of
marketed surplus was higher on irrigated rice~firms than
on other areas, thus, showing the importanc€¢ ©f irrigation
facilities in both the production and the ‘iarketed surplus
of rice, As already indicated, large irrigation poten-
tials exist in Kwara State some of Mhich are currently
being studied or developed for-r'i€e irrigation purpose,

In such areas Q%re no close\perennial streams exist, small
tube wells could be sunk for rice irrigation purpose
providad the water table is sufficiently high., It is
necessary to strefs, however, that the shifting of land
from swamp to dpmigated rice cultivation should be
confined to afeas most suitable ecologically and at such

a rate that“the education of farmers can keep pace with

the tpansition,

(iv) Rice Prices:

There is the need to ensure that farmers receive
adequate farm gate prices for paddy rice, As indicated
earlier, there are grounds to believe that there is a wide

margin between producer prices and retail prices for rice
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which cannot be satisfactorily accounted for by value
added to paddy in the course of processing, transporting
and marketing, This points further to the need for

removing marketing bottlenecks in Kwara State,

(b) Measures for reducing cost:

From the analysis on production costs,\it-has been
shown that labour was the dominant item 6f“ost in paddy
production, accounting for about 70% ®f total cost, One
possible way of reducing labour cosP-is through selective,
small-scale mechanisation, defined’ to include cost-
reducing, labour-saving machineés, tools and equipment,
The cry of most of the fdpmers interviewed was on the
non-availability of tractors at the right time during
the crucial period{of“land preparation, Apart from land
preparation, othiervoperations that could be economically
mechanised ineltide planting, weeding, threshing and bird
scaring. . Ko¥ instance simple machines like foot-pedal
rice threshers and Japanese rotary hoes have been found
useful /where they have been tried, In Sierra Lecone for
example, available evidence reveals that mechanisation of
threshing operation enables more prompt threshing after
harvest and thus avoids losses in the stack; besides, it
may indirectly lead to some increase in hectarage under

cultivation.(sz) Similarly, when the foot-pedal thresher
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and Japanese rotary weeder were introduced to a group

of farmers in Nigeria, these machines were well received -
and farmers expressed the desire to pr@&hase them(h’ 120).
Farmers could therefore be encouraged to own some of these

machines,

The study shows that a large proportion ‘of-labour
input was devoted to bird scaring, especielly on non-
irrigated fields, Since bird scaring .problem occurs
mostly when rice is planted either <ab, early or too late,
reduction of labour requirement_in(bird scaring requires
correct timing of the planting/transplanting operations
so that the heading of rice ‘plants may coincide with that
of some other plants in ‘the area, To the predatory birds,
the seeds of these gther plants are good substitutes for
rice seeds, Secohdly, pooling rice fields together will
make it possible”to protect the greatest possible area with
the least poSsible trouble and therefore minimise the
amount of \labour required for bird scaring. It has been
obserwedr that farmers who cultivate large blocks of |
contiguous rice plots used less labour per hectare for
bird scaring than farmers with widely scattered plots. 1In
addition, it may be necessary to device indigenous scarers
which will actually scare the birds away, For example,

small cans could be fitted with stones or other objects
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which can make the cans rattle when shaken, Series of

such cans could be tied to the top of some sticks erected
on various spots on the rice field and connected from a
common point by a rope, When this rope is pulled at the
common point, it sets all the cans along the ling rattling,
and the noise thus produced could be sufficieng.,to effec=-
tively scare away the birds, This method iS¢relatively

inexpensive and labour saving,

It is necessary to point out that-such Jjudicious
mechanisation as is discussed in this section will not
necessarily lead to unemploymenti~ It can, in fact, be
argued that in a dynamic settlung, selective mechanisation
could develop non-agricultUral job opportunities and there-
fore create more jobs|thdn it eliminates, particularly in
situations where 1l60tal manufacturers are provided with

=
the needed incentiyes,

Anothepdactor that makes for effective use of labour
is increase in human investment, Since only a very
insignicant proportion of the farmers interviewed were
literate, little wonder why the management performance of
an average rice farmer was pub-optimum, This peints to the
need for intensifying adult education programme in the area

and for improving agricultural extension activities in order

(39)

* For a discussion on farm mechanisation, see Essang, S.M.
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that research findings might be effectively disseminated

among farmers,

Some economy could also be achieved in the use of
other inputs, The survey data indicate excessive (use of
seeds due largely to poor planting technique and) pcor
quality of seeds*, both of which often result\dh low
germination percentage and the need to repldce missing
stands, Furthermore, not all the seedlings raised were
actually transplanted in many cases%.Ssome were left on the
seed beds and these eventually withered away., Efforts
to control these factors are.celled for. Farmers could
also be encouraged to use orgénic fertilisers such as
farm yard manure and cempasts, both of which have been
shown to be as nutribious to paddy rice as chemical fertili-
ser(51). Recommendation on the application of such ferti=-

liser should be made available to farmers and efforts made

3
to popularise their usec,

with, respect to rice processing, some policy measures
have already been suggested, These include improvement in

perboiling technique and effective dissemination of research

* Most of these seeds were reserved from previous harvests,
some of which often deteriorate due to pcor storage
techniques,

** The point must be made,however, that at the present 50%
input subsidy, it is probable that organic fertilisers
are not as "cheap" as chemical fertiliser in Kwara State,
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findings among rice parboilers. Consideration could be
given to the possibility of establishing modern par-
boiling systems with mechanical drying components which
might not only improve the quality of parboiled paddy

but also reduce parboiling cost., Suggested measures for
transforming milling industry include adequate€ystpply of
paddy rice to feed the mills, adequate madqnfenance of
milling plants in order to reduce the rate of breakdowns,
provision of facilities for servicimgaand reparing mills,
and replacing existing machines mith modern ones which
have facilities for sorting eXtraheous matters from paddy
rice and for separating husk§/from bran, For this purpose,
millers could be encourdgéd to form themselves into
cooperatives in order te” attract loans for the purchase of

modern rice mills4e

6o Conclusioh and Suggestions for Further Studies:

Thewresult of this study provides some useful infor-
mationsabout the structure and performance of Kwara State
rice industry. Resource utilisation in peasant rice
production was analysed and estimates of resourse produ=-
ctivity and farmers response to price changes computed.
Rice processing, marketing and consumption were also

analysed and some policy measures suggested, The study
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has no doubt uncovered various areas demanding further
study, First, results on the analyses of paddy produ~
ction are indicative rather than conclusive, since the
study is restricted to a single state and a single crop
season, both of which cannot be said to be typieals A
more thorough analysis is needed which might\Cever a
number of years and a number of rice producing states in

order to obtain more valid results,

Second,. it is necessary to npote that the present
study has not examined the gaihs\or losses that could
be foregoneor incurred from in¢reasing the production of
rice at the expense of alternative enterprises, Besides,
the objective of farmers\is generally to maximise income
from their farming-enterprises as a whole, and not from
just one enterprise: Where capital is limited (as it is in
the study argd),;”an average farmer is interested in
knowing whic¢hrof his enterprises give the highest return.
It is suggested therefore that complete enterprise studies
Should, be carried out so that rice farmers may have some
notion of the marginal returns of each possible enterprise

and optimum enterprise combination,

Third, there is the need for a thorough feasibility
study of the potential areas for more small-scale rice

irrigation schemes in Kwara State,
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Finally the point must be made that the result of
any model is a function of both the assumptions made and
the quality of data used, At best one can only attempt
to strike a balance between the two, given the~time and
other constraints, The use of alternative models and/or
the relaxation of assumptions may probably enhance the
validity of the results of the preseht study. Similar
studies should therefore be undertaken using alternative

models and input = output data,,
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APPENDIX T

—— et e . el Wt

(a) Correlaticn Matrix: Rice Production
Function Estimates, Pntegi.

- —a . PRSP

X1 1.0
X2 0,77 1.0
X3 0.55 " 0.65 1.8
X, 0,74 0.89 0+ 59 1.0
where
Xy = land (in hectares ) .
X, = lapour (in man=hours)
X3 = _operating expenses
Xy S durable capital input

(b) Cdrrelation Matrix: Rice .Production Funtion
Bstimates, Shonga.

X, X, X5 X,
1.0
X,  0.22 1.0
X
3 017 0,21 1.0

X, 047  0.74 0.41 1.0



o G -

(c) Correlation Matrix: Rice Production Function
Estimates, Otube

X Xo X3 X,
X4 1.0
X5 0.77 1.0
X
3 0.23 0.15 1.0
% 0.71 051 0,66 1.0

- e b bk e ——

(The varinblessare as defined earlier)

(d) Correlation’Matrix: Rice Consumption Function

Estimates, Ilorin.

-

% o MR
%4 1.0
5 0.53 1.0
X

3 0.77 0.57 1.0

. b e
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where
X4 = total monthly disposable income

of the household

2 = household size

3 = education variable,

(e) Correlation Matrix: Rice Comsumption Funetion
Estimates, Cmu~aran,

—— -

o TSI SRR .5 2
X, 1.0
X2 6.11 1.0
X3 0,91 0.25 1.0

(The variables are as defined in the
preceding section )
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APPENDIX II
RICE IMPORT DEMAND IN NIGERIA 1954 - 1976

The attempt here is to estimate the amount of imported
rice that will be consumed in Nigeria by 1985. Teo this end,
time-series data were obtained from the Federal Offiice of
Statistics and the FAO publications. Multiple regression ana-
lysis was employed to estimates the required parameters. The
result of the lead equation is shown below:

Log Qp = 2,4670 + 0,668 log Q_,¢=.1.2109 log Py
(2,265) (1.953)

+ 1.4866 log Y, + 0,5503 10g Fy - 0.0866T - 0,0251 D
(1.6801) (2.681) (1.1332) (o.040)

¥ = 0.6

Qt = quantity of rice imported in year t

Ot.q= lagged quantity of rice imported

Pt =\price pf imported rice measurcd as the
W/ value of a metric ton of rice in year t, and

deflated by the cost of living index,
Yi = per capita income in year %
Ft = foreign exchange variable, measured as the
: value of merchandise exports plus reserves,

= trend variable,

D = war dummy variable ( one for the civil war

period, 1967-70, and gero otherwise)

Figures in parentheses are the t ratios,

-~
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The short run elasticities of demand with
respect to price and #£ncome are respectively 1,21 and
1.48, Given the income elasticity of 1,48, the demand

for rice import in Nigeria is projected to 1985. . The

projecting equation, following Goreux (50), cayrybe
written thus:
y1
1985 = Q. + (@, X Ey (T ~C)
Q - to to ¥

where

Qt1985== quantity imported at the end of
projection period, 1985

Qto = quantity imported at the base period,
1976

Ey = income elasticity of demand

vy = index'of per capita income at the
base period

Y1 & index of per capita income at the

end of the projection period

Employing this-projection equation, it is estimated
that about/391,889 metric tons of imported rice will
be consumed in 1985, which gives a rough idea of the
amount-of foreign exchange expected to be expended on
rice import by the end of the projection period. While
this figure cannct be taken as representing the actual
future effective demand, particulari¥ as increased
foreign exchange outlay might call for additional re-
strictions on rice import, it is necessary to realise
that such restrictions would naturally lav:s adverse
effect on nutrition levels and on the economy in general
unless domestic production was sharply increased,



APPENDIX IIX.

@ESTIONAR[ES: RICE INDUSTRY TN KWARA STATE
A, SUESTIONS TO RICE FARMERS

Farmer s No. - Kreage
Farmer!s Name Interviewer .
Village

I. PERSOVAL IVFORMATION

1« What is your age? years.

2, Did you a 3nd any school? Yes/No

3¢ If yes, how many years did you spend in the¢<fcllowing schools
Koranic school years

Adult education class years
Primary school years
Secondary/Technical

School and equivalent vedrs

4« Can you

\ernaculars Fnglish | Others (specify)

read
write .

5, For how long have you been farming in this area?
(a) Tess than 5 years (c) 11 = 15 years
(v) 5 = 10 years (a) 16 = 20 years
(e) more than 20 years

6. TFor how'long have you been growing rice jin this area?

(a) less than 1 year. (c) 6 - 10 years

(b) 1 = 5 years (a) more than 10 years

7. What other occupationsdo you have besides farming?

- 303 -



II.

Te

2e

3.

4e

5e

6o
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LAND OWNERSHIP AND USE.

How much land do you actually use for growing rice this

season? acres

How did you obtain your land? (state number of acres in each

case)

(2) Family land acres f€c) Gift acrés

(b) Rented at ¥/yr. acres (d) Purchases acres
(e) Others(specify)

acres

Can you get extra land in this area if you want to expand your

rice production? Yes/No:

If yes, how will you get the land?

(a) Family land; acres
(b) Purchase at ¥ per acrej acres
(¢) Rent at per year acres
(a) Gift acres

What other crops do/ you grow in this area apart from rice?

(a) Yanm (e)"Banana (£) Millet
(b) Cassava (d)fVegetables (g) Guinea Corn

(e) Maize (h) others
Why do. you grow these other crops?
(a) they are needed for family food
(b) they fetch more money than rice
(c) they are recommended by Ministry officials

(a) others (specify)
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7. What things do you consider before you decide the amount of

acres of rice you would like to have?

(a) whether land is available (d) depends on
family needs

(v) whether labour is available (e) as mch as
T-can manage

(c) ) whether capital is available,
(£) L ~thers (specif

ITT. LABOUR AVATLABILITY AND USE,.
1« Please give the names of all those living with you and supply

the information required as stated below:

— ‘ : |
NAMES | RELATTON. SEX acel mar-1<sm-| occup- | Ecomonze ALWAYg rf
)F THOSE | SHIP TO Male| Female LIVE W
: RIED{~GLE | ATION ROLE

JIVING FARMER 2 a
TTH YoU earner | depen— TITH a

5 || dant
S { YOU
)

\b) 1
(e)

(a) [

(e) | ‘#
(£) | : |

2. How do you obtain labour for your farming operations?

(a) Members of family
(b) Exchange labour
(¢c) Hired labour at ¥F/k per day month/year.

3« Can you obtain labour anytime you need it?
(a) Always: (b) Occasionallys
(¢) Most of the time:

'

\
4, What is the daily wage rate here?




IV. CAPITAT AVATLABILITY AND USE.

- HUb

1e What did you use in ploughing and ridging your rice plot(s)

this season?

(a) hand tools only

(b) tractor only

(¢) hand tools and tractors

(d) others

24 If by hand tools only, give reasonss

(a)

rice plot is too smallj(ad)

‘tractor did not

arrive, in timq.

(v) tractor is not available;

(c) tractor is too expensive;’e)

3. If by tractor, from where did you get the tractor?

. Others

(a) from private tractor hiring unit

(v) from government tractor hiring unit

(o) the tractor is owned by me

(a) the tractor belongs to our group

(e) others.

4. Which hand tools, equipment, etc., do you wse for your farming?

Tools Quantity

When
purchased
or built

Useful life

Cost per'unit

Hoes

Cutlasses

Shovels

#.

Knives

ﬂ‘pkles

Mathets

Axes

Basgkete

Rhumbu ( storage)

Jthers

rr._ 2558 =
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6.e

Te
8.

104

11

12.

——

Did you ever ap-ly for loan?. Yes/No

e

If yes, to whor -or uhere? |

vl . W --—a

i

- —

~(2) To your reigbours, friends/relatives, '

————

(b) To commercial bank
(¢) To money lenders (d) To the govermment

(e) Otheis

How much did you ask for?

How nmuch did you get?

What did you-do with it?

Suppose you want to borrow money to emint your rice farming

business, from where would you borrow it?
(a) From neighbours s (d) From local money lenders
(b) From commercial banks

(e) " From other sources

(specify)

(¢) From Cooperative
Society

Have you ever borrowed rice from other producers,sellers or any

other body? ~Yes/No -

If yes what was the purpose of such borrowing
(a) for planting
(v) for family consumption
(e) for debt repayment
(a) others.



V.
Te
2.

3.

4e

Se

6o
Te

85

9«
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FERTILIZER AND SEED USE
Do you normally use fertilizer on your plot? Yes/No

If yes, which type of fertilizer do you use?

How much fertilizer did you obtain for use on your rice plot
this year? bags

Where did you get the febtilizer?

(a) bought locally bags

(b) gift _______ bags/ewt. (c) supplied LN\ bags/ewt
How did you apply the fertilizer?

(a) by broadcasting

(v) by replacement in holes ‘dug on the plot

(e) _ other method (spécify) .

If you did not use fertilisery give reasons

Which variety of rice do you grow on your ricc plot this year?

(a) BG-T9 (d5 Siam=79
(v) IR-8 (e) =m~-140/10
(¢) Mass-2401 (£f) others (specify)

How much se€ed.did you use for planting this season?

anani as/mudus/bags.

If you were to buy the seeds, how much would you have paid
foxr. them?




Te

2

3

4.

5e
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IRRIGATION SERVICE AND WATER CONTROL (QUESTIONS TO FARMERS ON

IRRIGATION SCHIMES

For how long have you been on the scheme?

What problems do you have with the irrigation services?
(a) Water charges too expensive

(b) Your farm does not receive enough water from the

irrigation system

(¢) Occasional breakdowns in the irrigations system

(@) Others (specify)

Do you occasionally drain the water on your price plot?

Yes/No

If yes, when do you normally drain-the water ?-

(Questions to farmers who are ‘not/on the irrigation scheres)
(a) Did you'apply any supplémentary irrigation at all?
Yes

(v) If yes, bricfly.@éscribe hov you applied’the sun;le entary

(0) irrisotion <

VII. MARKETED SURPLUS RESPONSE AND HOME CONSUMPTION

Te

2.

Hew . doyou normally sell your rice?

(a) in btulk

(v) in small quantities depending on family
needs

When do you normally sell your paddy rice? (in each case
indicate the proportion (%) of the rice sold)
(a) on the farm before harvesting ( %)




3e

4e

5e

Te
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(v) on the farm after harvesting but before
threshing %)

(¢) on the farm after harvesting and threshing
(a) At hone before processing ( 9%)

(e) At home/market after processing ( %)
(£) Others (specify) ( %)

If you normally sell in paddy, how much do you sell.cne bag
of paddy rice?

(a2) During harvesting
(b) 5 nonths after harvest

To whonm do you normally sell your rice?
(a) Individual customers in the market ( %)
(b) Tndividual customers who. come to your
house to buy rice “( %)
(e) Cocperatives ( %)
(d) Wholesalers Whe buy in bulk ( %)

(e) Government (Ministries, Corporationg
Collegésete) ( _%)

Which of these dd your prefer most?

Give reasons

What determines the price at which you sell your. rice

(a) presure from the big middlemen.

(v) the price of other- things in the market
(c) the price agreed upon by rice association
(a) the rice price fixed by the government
(e) the variety or grade of rice you produce
(£) the type of buyecrs you sell to

() Others (specify)

What difficulties do you experience in selling your rice?
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8. About how rmch money did you realise last scason from
(2) the sale of paddy rice # , Gumber of bags
marketed )
(b) the sale of all other crops
(¢) the sale of livestock :
(d) the sale of poultry (e.g. hens, ducks ete.)
(e) your other occupations (specify).

9. Do you normally store your rice Yes/No

186 If yes how do you generally store your rice?
(indicate the proportion stored in each case)
(a) local silos, ( %)
(v) svernment silow ( 9%)

(e) in a store inside youx house ( %
(a) Others ( %)

11« How much rice does your houschold normally consume at a meal

mdus

12« How many times does your household eat rice per week

13« On the whole, how much did you consume of your total rice

output last year?

14. How much do youw/spénd on food every month

15, How much are you spending every month on all other things apart

from food

16, What“proportion of your family food (from farm sources)
do you normally produce on your own farm?

(2) 75 - 100%
(b) 50 - 74%
(¢) 25 - 4%

(a) - 2%
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19.

20.
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- 312 -

If the price of rice would increase by ¥5 per bag (and the price
of other things do not change), would you change the amount of
rice you consume? (tick only one out of these 3 auswers)
(a) Yo change
(b) Eat more rice

(c) eat less of rice

If your rice yields would increase by 2 bags,
What would you do with the increased output?
(Tick only one out of these 4 answers)

(a) sell all of it

(b) sell part of it and consume the rest

(¢) consume all of it
(d) others (specify)

If the price of unmilled rice is increased to 160 per bag, how
many acres of rice will you plant(assuming you can get more land,
labour and capital, and asuming the prices of other things do
not ohangvy? acres.

Suppose the price of ammmilled rice falls to ¥5 a bag, how many
acres of rice will you like to cultivate (assuming other prices

remain the same)? acres.

How many aeres of rice would you have liked to cultivate at the
following\suggested prices (assuming that necess~Zy resources
are available, and assuming other prices do not change)

30 per bag acres
140 per bag acres
iH0 per bag acres

M0 per bag acres
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VIII. GENERAL PROBLEMS

Te

2e

3e

4.

List all the major problems that you have been facing in your

farming business.

What is your general impression about your rice this sgeason?

(a) it performed very well
(v) it was just average
(e) it was very poor

If poor gave ONE rcason (the most impo¥tant reason) for the

poor performance.

(2) lack of rain

(b) very poor soil .

(c) attack by pests & diseases
(a) planting too early

(e) planting too late

(£) Others (specify).

Make any further comments you like about your farning businesss
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IX. LABOUR RECORDS

Farmers' No, /icreage

Village Interviewer

DATE[OPERATICNT>FAMILY/GROUP LAECUR

HIRED LABCUR

i
_. - -Men Women {Childrenj Men [Women Chlldj 0sSL
No.| HRS.|No. |HRS.{No.| HRS.|No.| HRgp No. |5 NoHRg ™/
;
{
i ! { t
] ‘ : { : I
‘ ) | .
i ! 1 i 2 { 1
i .‘ ‘
| i ‘ i i L do fel

X. 'GENERAL BXPENSES, REP.IRS, PURCHASES ETC

Farmers' lio,

Acreage

Village Interviewer __ C
DATE | DESCRIPTION)“AVERAGE QUANTITY| COST PER | TOTiL
USEFUL LIFE UNIT () | CCST (3f)
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PATTERN OF RICE DISPOSAL

Date

- ——

Rice Disposal

- .

Quantity of iiicc Used

Ao




Millcrs's Name Village

Interviewer's Name

Te

2.4

3.

4e
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B. Questions to Millers

Personal Particulars

(a) Age of Miller
(b) Home town
(e¢) Did you attend any school? Yes/No

(d) If yes, how many years did you spend in

Koranic School Jears
Adult education class years
Primary school years
Becondary/Technical

schocl and equiyalent years

For how long have you been milling rice? years

How did you obtain woney* to start your rice milling

business? :

(a) from personal saving ¥
(b) from relabives/friends M
(¢) from mofiey lenders
(d) .from the bank i
(e)~.from the government ¥
(£). “others (specify)

How do you get the mill you are using?

(a) it belongs to you

(v) it belongs to some one else

(you are just an employee)
(e) it belongs to a group of people
of which you areg a nerber




5.

6.

10.

11.

12.

13.

14.

15*
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@ it is hired at 3% per month/year.
e others (specify)
IT bought, hov *uch did you buy it? ___ Date bought

How much did you pay to transport the mill from where you

bought it to this place?

How much did you pay to install the mill?
What is the capacity of your engine? horse power.
What is the type (or make) of your engine?

Do you have problems in servicing and repairing your Mill?
Yes/No

If yes, what problems

How many bags of paddy rice can the mill process in

one hour?

(@ during peak season

(b) during slack season

Eow many bags of paddy rice do you normally mill in one

hour?

(@ during peak season

(b) during slack season

How many bags of paddy rice do you normally mill per day?

(@) during peak season

(b) during slack season

For how many hours does the mill work per day, on the

average?

During peak season hrs

During slack season hers
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16, How many days per week?
17. How many do you spend on the followings:
Item amosunt spent amount  pent
per month pexr year
(a) Fuel and oil
(v) Spare parts
(¢) Repair and
maintenance
(d) Wages and salaries
(e) Others
v (573 How many workers do you havetin the milling business?
No of daily«|No, of Daily wage | Monthly
paid workers gggghly per worker | wage per
workers worker
Unsgkilled labourers
Skilled lanourers
Supervisory/Manas
gerial Staff
19+ Whieh \of these do you use in your business?
Quantity | average Coet per
useful life unit

(a) Buildings

(b) Baskets

(¢) Bags

(d) Buckets

(e) Kerosine ¢in

(€) Others
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How much do you charge per bag of milled rice?
During peak season 3 during slack season

Do you keep records? Yes/No

If yes, may I see them? (interviewer should check the

records and extract relevant information)

Do you have any documents, receipts and other particulars
about your Mill? Yes/No

If yes, may I see them? (interviewer should. extract re-
levant information)

What was your previous occupation before you joined this

business?

What other occupation do you have apart from this business

Suppose you want to expand your business, can you get
additional capital? Yes or No

If yes, how will you get the capital

Personal or family saving
Loan, from bank
Loan from govt

Loan from neighbours
Others

What new changes would you have liked to introduce in
your business?
buy a new machine
build larger premises

produce raw materials
yourself

Other changes
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30 Why have you not made these changes

31. How do you normally get technical information about your
business?

from discussion with other millers

from pérsonal training and experience

from govt. extension workers

from trade association

through overseas trip

by reading pamphlets, newspapers etc

32. What other information would you like to give about your
husiness
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C. QUESTIONS TO RICE PARBOILLERS

Parboiler's No.
Village

Interviewer

1. Since when have you been parboiling rice? years.,
2, How do you normally get the rice you perboil?

(a) Bought
(b) Supplied by your husband and others

3. How much does it cost to buy a bag of paddy rice from
farmers during the harvesting period?

4e What is the distance from where.you get your paddy rice

to your house?

5 How do you transport the'rice from where you bought it to
your house?
Transport cost per bag
(in cash or kind)

By head load
By Donkey
By Bicycle
By Truck

By Lorry

6. How many hours or minutes will it take an average woman to
transport a bag of paddy rice from where you bought it to

your house (by head load)? minutes/hours.

Te What is the distance between your house and the place where

you normally mill your rice?

8. How do you transport the rice from your house to the mill ?
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10.

11.

12.

13.

14.
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Trensport Cost per bag

By head load
By Donkey

By Bicycle
By Truck

By Lorxy

How many hours or minutes will it take an averagé woman to
transport a bag of rice from your house to thé mill (by

head load) hours/minutes.

How much does it cost you to mill a bag of 2ice?

During peak season
During slack season

Do you normally parboil each variety of rice separatély?

Do you normally mill eaeh variety of rice separately?

How many bags of 'rice do you parboil per month?

(a) during pedk season

(b) during) slack season

How many big ananias of paddy rice do you normally soak
per.day?

(a) " during peak season

(p) during slack season

Suppose you want to parboil one bag of paddy rice, what
major operations will you carxry out and how mamy minutes
will it take you to carry out each operation?
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OPERATIONS MINUTES

17. TFor how many hours do you normally soak your paddy rice

before b6iling?

18, TFor how'\long do you normally boil or steam your paddy rica?

minutes/hours.

19. How do you normally dry your parboiled rice?

(2) Dried in the sun

(b) Dried in the room

(¢) Dried outside when the sun is not shining
(d) Dried in a shade :
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20s What to-lz and equipment do you normally use in parboiling?

Item Quantity Cost per unit When bought Average
useful life

de

Ce

de

Ce

f.

=0

he

- ¥,

21, How long does it take an average woman to winnow a bag of

paddy rice which hag” just been milled?

22. How much do you sell a bag of milled rice during
haxrvesting?

Hawve you ever hand-pounded your paddy rice? Yes/No

23, If yes wheén last did you hand - pound your rice?

24. How_much paddy rice ean an average woman hand=pound in a
day (8 hours)?

25. Qhat other information do you want to give about your

rice parboiling busincss ?
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D. QUESTIONAIRE FOR CONSUMERS: NON-RICE PRODUCING HOUSEHOLD

An economic study of ricc consunption im Nigerie is being
undertaken with a view to identifying the functional relatione

ship between the demand for rice and selected variables.

The findings will hopefully provide useful guideliness to policy
rakers in their effort to accelerate food preduction in the
countrye. Your cooperation is therefore of vital importance.

Any information supplied will be treated as strictly eonfidential.

Respondent's Name
Town/Village

Interviewer

1e Size of household

(1) No of wives living with you
(2) No of children living with you: (a) always

(b) occasionally

(3) Yo of other people living with yous,
(a) always

(b) occasionally
24 Education of household head (check whichever is applicable)

(1) Yo e@ueation
(2) ~Primary School leaving and below
(3) " Secondary technical, teacher training
(4)° Post Secondary
(5) University or equivalent

3« Occupation of household head
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Estimated gross annual income of the household head
(check whichever is applicable)
(1) ®0-150 ___ (2) #51 = 200
(3) #201-500 (4) ¥501 - 1000
(5) #1001-2000 (6) #2001 =4000
(7) 84001-6000 (8) Above F6000

Estimated gross anmual income of all the other household members

(1) #;0 - 150___ ____ (5) %1001 - 2000
(2) #®51 - 200 (6) %2001 = 4000
(3) 201 - 1000 (7) =4001.=~ 6000
(4) ¥501 = 1000 (8) Aboye N6000

Estimated monthly expenditure on food

Do you normally consume rice? )Yes/No

If yes,
(a) P the average, howmay tirvedo you eat rice per week?
£€b) 01 the averagey; howmuch rice do you consume at a meal o
mudus/empty tins of milk
(¢) On the average, how mich rice do you consume
(1) per week midus/kerosine tins (Cost ¥____)
(ii) ~ per month mudus/kerosine tins/medium-size
bags (Cost ® )

Which type of rice do you normally consume? (List in order of
preference)

(2) Imported rice

(b) Rice locally processed by food companies and sold in

in packets e.g. 'eagle rice"

(¢) 1local rice.processed at local rice mills

(d) "Tapa" rice

(e) Others
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10« Which of the types listed above do you prefer most?
Give reasons (list in order of importance)

(a) It is relatively cheap

(b) It has better cooking quality

(¢) It tastes better

(d) It contains less percentage of brokens
(e) It is whiter and longer

(£f) It is more readily available

(g) Other reasons (state them)





