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MAKING OPTIMUM USE OF NATIONAL RESOURCES:
 
THE CASE OF THE DRIVE FOR SELF-SUFFICIENCY
 

IN RICE PRODUCTION IN SIERRA LE2ONE*
 

Dunstan S. C. Spencer**
 

Productive Resources
 

In order to produce food and fibre, a nation needs a supply of produc

tive resources. These factors of production, as they are called, can be
 

grouped into four categories: (a) natural resources, (b) labour, (c) capi

til and (d) entrepreneurship or management. 

Natural resources comprise land (agricultural land as well as mineral 

resources), ater in( local climate. This category consists of those gif 

of nature which are not Lhe result of human effort. 

Labour describes the efforts of human beings. In ei:.:irure it com

prises the physical work of farmers, their families ,'K hired workers. 

Capital represents man-made resourczr, .. -_., it comprises resources 

which are the result of past b!;rTr eLict. Capital incorporates real capi

tal items, i.e., stock jf ,iysical assets capable of providing services,
 

e.g., machine'., ',iilding dams, stock of materials like fertilizer and seed, 

as 'e : financial assets, i.e., money and securities.
 

Enterpreneurship or management describes the function of making deci

sions about how the other factors of production should be used and carrying
 

out the decisions. 

*1Paper presented at the Third Annual Conference of the Sierra Leone 
Agricultural. Soclety, Bo Teachern College, September 6-9, 1973. 

**Lecturer in Agricultural Econom!cn, NJaIa in ivr. ifty College, Uni
versity of Sierra Leone 
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Every nation is endowed with a certain amount of the above productive
 

resources. Some countries are endowed with more resources than others but
 

the econcmic development of a nation depends to a great extent on the use
 

that is made of the available resources. The stock of natural resources
 

(land, water, climate and minerals) cannot uswally be greatly altered but 

many steps can be taken to alter the quan:ities oi the other resources
 

available to a nation. For example, the stock of labour can be controlled 

by appropriate population control measures, the stock of capital can be 

increased by savings and investment while the level of managerial know-how 

in a country can be altered by education and training prograimnes. 

The probleim which every nation face:i Lf; how be,;t to tit lize its national 

resources to achieve the ultimate goal of ;oclLy--the ma>: iii',.tilon of the wel

fare of the opula filon, l[ke ;ai i div idnul li rl er a,i iit: t , mu utt decide 

what to pro(ice, how miic to prodoe , whit methlidl or (iu-ihi ,iiltt l of methods 

of production to use in the proluctlou o ne ,4:;;ary goodli and .erviceti. 

There are musl1y imany alt ernaLttive wayim of tri Ing t he re,,ourcu u of a nat ion 

for the Isproveinent of tin al wellar.. Dcttlonii have I() ie rmaide ts to which 

one or combination of' numb)4r of alt rnmt iven; Ii blimt for Hht natI on. The 

contributIon of I c o( h- li Iti , {lyg (wii ii tl to'cotiut in('lom t thi de n I ji I l In 

tile Cotlt of th dt ll tIto :I.I I nlat ivet" IUpt on,. 1911 , 'lh14 WoX.A oomt in 

Uiated hmer (Ili o i to m not i,| ' I molley ltIIn tbloaI' ritflone to n otlily immlr kto lit 

41no th. fi.lrma t| ice of I1,ult v, o ltttr nI vo ltmroi , I aimyt litly, whi Ith 1-i vatlio 

J)y th Illat toll. A) I alo stital o fhi,lt 4 puohlr mn nv I blrt fir- i n|| .tl rcul~ in 

ralat Jon t'o th- ox r, Itl belitf I n alti,I I )t 4 ,)oI 1114 f Ill Cl. 

Itst I m I to1 lm-tv it 4,0 14 C- ttftj4imf r~ppel at t emupt alitt min~ f o a e 

111 tiaml to1 towl trat 14iw t *11l $ It 4ti 11441t C It I 1014 1yY s It u 
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in an attempt to achieve one of its national goals--self-sufficiency in
 

rice production.
 

The Self-Sufficiency Goal
 

Although accurate statistics on production are not available it is elear
 

that Sierra Leone was more or less self-sufficient in rice production up
 

to the early 1950's. Coinciding with the diamond boom at that time, Sierra
 

Leone moved from a self-sufficient state to one in which large imports of
 

rice have been necessary [Sjencer% 1971]. The Government feels that the ex

penditure of foreign exchange for the purchase of rice is an unnecessary use
 

of scarce foreign exchange earnings and that the staple food of the country
 

should not be imported, especially as it is believed that Sierra Leone has
 

the best rice lands in West Africa. This has led the government to r.ake
 

steps to increase domestic rice production. This increase, it is hoped,
 

will not only satisfy domestic needs but also provide enough for export
 

to other West African countries and for general movement in world trade 1!
 

possible.
 

Many questims arie with regard to this -,olicy. The most important 

ares (a)isItvise for Sierra Leone to aim for self-sufficiency inrice 

production (maybe alternative goals might yield greater benefit to the 

society)? sad (b)vbat isthe beat method of achivin the gotl of national 

self-suffiency tn rice production given the available resources and factor 

mndomats of the co ntry as veil as the sociaL aid political tcs of 

life? 

na & rcest pOe the first quastion has beew tskled spesnar, 197)-|, 

Itweld appear from that study that taews' I mas would be blgbar Lt 
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maximum farm income or full employment ofalternative goals such as one of 

farm labour within its region of origin were pursued rather thanavailable 

a goal of domestic self-sufficiency in rice production. 

In this paper the second question is tackled using the technique of 

linear programming. 

The Linear Programming Model 

In order to select the optimum investment plan for rice development ill 

constructed. IA nearSierra Leone one,-po l I irWal lyogr ammlug models were 

"t.ho ;anly:s : of problems In which a linear
programming cant tw deliod1t. a+; 

In to he maximized (or minimized) when
functhLo of a ntinhir of variables 

those variables are .nljecQt to a nom.hor ol constrantli 1in tlie orm of linear 

Basically, I
inequalitifen' Il)orfman, Samueloon and Solow, 195H, p. 81. 

model of the Sierra LNone rice economy and used
have constructed a comp iter 

the model to lnd icate- tle best way oh achlvvlng the goal "I domest. Ic melf

!.Lnear programmatlmi, mdtrl allow
suffichncy In r Ic prohction by 19. 

many ponlbilit Ifu and alternattivn to be vxami ied it imu letol _ V in 

the rice
light of tie many r cotrUt Ion", cmdllt loot and r .qu ir-mn.tN pit on 

I" W all. i 'tvwher. IS -nc. r, 1973m,indusitry . ilt- mtl,hyel ,, ebhaen dc. iht-d 

thin pa pe-r tMly a ,lmpl he t.t Ilpt K'in ol t Irethl uii In provided.1971h]. in 


nat1" Ion t)
It to an"MIias In Wie MAKUlt that the 101wg- lNe "I tMe 

vnet , nuihdi'i I"' a net of ronti 4aximira the I:el o (lii ime) oI 111v I at 

ttin ( olnt iain ) the miat liportanit of whic h in that "at tonrl nall

nuffiI. nzey In i Ite ptud.Ivt lost nhoald bie at hileved by IPI(?. VIKtro I In 4
 

li t ti wy.
arhamat 1v rapivosoni t In" of ilia t~rila linedIi 

http:ir-mn.tN
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Schematic Diagram of 1980 Rice Production Mod.'l
Figure 1. 
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S irgt 'of 41 rice is produced on rice farms which are differentiated 

'bjbieSionp system of production and level of technology. The countrywas 

dsd,*Jnto sx tice regions"(Pigur. 2) in which different systems of 

c rotion are concentrated. For example, Region 1 has only mangrove 

2 has mangrove and upland rice production systemsswamp'rice, while Region 

Region 3 has only riverain grassland rice,, Furthermore each system of 

rice culture in each region is divided into traditional culture {t!he pro

a an improved technologiL8 systems, e.g., stumped, bunded 

and irrigated Wand swamps. Average farms ware modeled. In order to pro

land of a particular type,due* rice farm uses productive resources, i.e., 

labour, foreign exchange, goverment funds, and other input costs. The 

quinti.us of the various productive reources used, as well as the output 

(rie) of each far type programed are given in Appendix A. These input

output t foeicients, as they are caled, were determined during fiold work 

in Sierra Leone during the 1971/72 ctop year I Spencer, 19721. 

The quantities of resources available for rice production in Sierra 

Ii Wone are ouIrse limited. The estimated quantities of available landd of 

r and labour are given in Appendices I mad CO 

A max m of2 percntof national foreign exchange rserves, which 
erged about Le. 31 million In the past 10 yeas,. was programed as being 

Savailable Initially for rice production activities. This amounted to 

27,BOQ wtiich coulA be utilized for Importation of fertilisses machineryLe 8A 

and toolst tot not for Importation of viae sine a requirement of the pre

sent xo!~iimatpoliay is that foreign exchange reservas Phoulod be con-
I 

a,. osaved. Bt the mod eIa allow+,  i,.,,++..,.for additional foreign exchange to be utilized 

o ducq~tion if it is genarated within the rice Industry itself by export 

4t,4 

http:quinti.us
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Figure 2. Areas Were Different Types of Swamp nd
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to be initially available0 of government funds is projected 

~or; ri ceproduction activities in,1980. This is about a thirdof the- expected 

' ernment, expenditure on- agriculture andnon-mineral resources. Govern

as well
is °uent,"revenue extension services to farmerssed for-,provision of,m4 

as kor,,various subsidies. 

1 rice produced is used to satisfy domestic and-As shown in Figure 

is broken down into demand within, the rural
Ioreign demand. Domestic demand 

* region, lnwhich the, rice is produced, demand, in other rural regions and 

demand in urban areas. The quantity of rice necessary, for self-sufficiency 

in 1980.i estiaated to be 589,133 long:tons of husk rice broken down as 

follows:
 

''Urban Areas 

esenArea 71,485
 
.,East 28,862
 
North 12,997
 
South 9,746
 

Rural Areas 

;; . Region 2. 44,144 

Region 2 25,034 
Region 3 13,377 
Region 4 187,660 

107,922Region 5 

Region 6 87,906 

foresign export. RiceAny additional rice produced Is available for 

Produced in a region for consumption in urban areas, other rural areas or 

for export' has to be transported to the consuming centre at a cost to the 

y Z bour,avaiible for rice-production in one region can 
r 

rnn
t a cost.
ratv~nsf 'arefor use~in another ve 

Because .of the fact,tnat 14 'u-' available in one region can be trans

4 . 
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transferred to other regions, the model as described above not only allows
 

regions to compete for available national resources such as government funds 

and foreign exchange, but also allows the systems of rice production listed
 

in Appendix A, to compete freely with each other for the supply of the 

domestic needs of the country, subject only to the physical amount of the
 

resources available. In such a model economic considerations are the only 

ones that A termine the outcome. For example, if inland swamp production is 

more profitable t:han upland production, all available inland swamps would 

first be used for rice production before uplands are utilized. If, as in the
 

case in Sierra Leone, there are enough available swamps to pr'oduce all the 

domestic needs of the country and other resources such as labour, needed for 

swamp rice prodAuction are not limiting, uplands would not appear at all in the 

recommended solution. Such a model (Model 1 in this study) tells the produc

tive potential within an economy. In this case it tells what the situation 

should look like in 1980, if the economy undergoes massive transformations. 

But as practisioners rather than theoreticians we know that some types of
 

transformations required would be extremely difficult to achieve. For 

example there is no possibility of Sierra Leone rice farmers switching 

completely from upland production to excl,,sive swanp rice production by 

19A0. What I consider to be more realistic behavioural assumptions were 

therefore tested in Models 2 and 3. 

Another look at Appendix A will show that so-me yields obtained dur

ing field work in 1971/72, and programmed in Models 1 through 3 above 

are different from what we can call the "accepted guesses" used by the 

Ministry of Agriculture and Natural Resources. In Models 3A and 3B the 

effect of yield variations on the optimum solution of Model 3 are inves

tigated. 
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The models used in this study can be summarized as follows: 

Model 1: All peoductioa systems (traditional and improved) in each 

of six regions compete freely for all national resources 

and markets.
 

Model 2: Same as Model i, except that 70 percent of the 1970/71
 

acreage of upland rice, i.e., about 448,000 acres, must
 

remain in production, with a minimum of 67 percent of this
 

acreage (300,000 acres) ramaining under strictly tradi

tional cultivation (i.e., no fertilizers used).
 

Model 3: 	 Same as Model 2 with the additional possibility of develop

1/

ing up to 48,000- acres of efficient improved inland
 

swamp farms with maximum limits of 39,360, 6,224 and 2,400
 

acres in Regions 4, 5 and 6 respectively.
 

Model 3A: 	 A variation of Model 3 in which the yields of upland rice 

in Regions 2, 5 and 6 and riverain rice in Region 3 were 

increased by 	one standard deviation above te 1971/72 yields
 

programmed for Model 3, ceteris paribus (an increase of 

about 240 pounds per acre for uplands and 280 pounds per 

acre for riverain grasslands). 

Model 3B: 	 Same as Model 3A except that the yields of mangrove swamps 

in Region 4 were reduced by one standard deviation (a de

crease of about 860 pounds per acre).
 

is actually the acreage which the UNDP/FAO planning team recommended
 -/This 


that the Sierra Leone Government aim at having under this sytem of rice pro

duction by 1980 [UNDP/FAO, 1970].
 



Results 

to determine what system 	or com-
The major objective of this study was 


bination of systems of rice production, i.e., pattern of production, is best
 

Pro
for achieving the nation'sgoal of self-sufficiency in rice 	production. 


shown in Table
 
duction patterns in the 	different models in this study are 


1.
 

Taking Model 1 first, since it is the most general model, we see that
 

the solution in any of the regions. Im
traditional upland does not enter 


proved upland farming is competitive only in Region 4, where 54,155 acres
 

acres of partially mechanized riverain
 come under cultivation. Only 5,247 


50,000 acres of boliland are reco-n',ended
grassland rice are recommended, but 


of riverain rassland clear
for mechanical cultivation. land cultivation 

the optimum solution of !-odel 1 (or
ing of 	 new mangrove swamps do not entar 

the models tested in this study). But clearing of neo mangrove land 
any of 


for the southern mangrove swamps (Region 3). Lasical]y Model
is recommended 

of upland are tahen out 	 of proiluction
1 shows that if all but 	54,155 acres 

by 1180, and the resources saved (labour, government f unds 	 and foreig' 

exchange) are transferred to other production systems, not. oniv 	will self

of husk ricebe achieved but over 91,000 tonssufficiency in rice production 


But as pointed out. earllor, this is a state

will be provided for export. 


would require large

that will be impossible 	 to achieve by 1980, because it 


from one region to another and the almos;t complete

movements of population 

4, for upland cultivationswamp cultivation in Regionsubstitution of inland 

in all 	other regions.
 

mostbe observed that no data are presented for Model 2, the
It will 

the present upland acreage is
traditional model in which 70 percent of 
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TA3L 1 

Objoctivo Punction Value (:.et-v:r to Faiworo) and Acroago Under W"co 

in Each T'ypO bf MicT 'ar.-nZ ysc ..in the Opt r.u'"Soutions of t;a 

Sierra Loone Pico l,.i1umtry, 10.Linoar PrograminM H'odolO fo." tho 

A Hodu. 31,
Farm; 'iypo Lodol I L00ol 3 1odl 

,oi 

31,028 1,,11!7 12,40 
T 

IL'1flC.-UVO Oin old Lnd j8,110 
0 01.Thnv'ovo on xnhr liiid 0 G 

0Doublo Crop a1;2.f;-1ovC 0 0 0 

Kangrove on old land 15;000* 15000 15;000 15'000 

IVinl;rov: cn no: land 21,756 15;767 4;108 4189 

Traditional Upland0 10363** 1J;36, t : 10363" 
4,635 16,138** 16,138 *
 

Improvod Upland 0 

0 0 0 

5,247 0 18,021 4,868 
Hand rivl-'in 0 

1oenvlJd nivc-rain 

168,051 :1 163,051Tradi,nional Upl;'m 0 168,051** 
54;155 199,879 9k1,914 1"74,521
Improved Upt- ujd 

66,557 72,17D 29 910
Traditianal nilad 929,910 
AveraGe Lhprovd Iani1~id 0 0 0 0 

Eficicnt u proved 
3 9 ,160A "q,y360*f
Rap* 29,580
InLL.wd 

-
 n 65, 4112*Traiticnv 1 Upland 0 65;442** 65 f4k 

Irnpl'ovccO.pl2-I 0 92,257 89,949 91 ,872 
0 0Traditiowa]. in Lio( 0 0 

AvOn~a L.'ow2( inliland 89,986 23,028 1 ,16t 0 
Efficient -uoi'veocd 

621!0: 6,2;0x*
Inlanid np. 6p2110 

Tradciti.o:ial 1Jpli]l 0 56;550** 16;550×" 56*5500 

TOp7ovd UJA)LPM 0 28,252 20,250 28,252 

Tra t:i-i. ini; d 0 0 0 0 
o ' Ani ;rid 19,698 0 0 0 

MAI'.? M ]i1V::roved
 

n.p. 2 ;400 2.; 100 * 2 ;400*Iilmild 
50 00) 10; 260 I6,924 30,3701 !w Ho1 1. 


li('ch!"i .41 D o! 1. 50,000 75,00() 0 t5,
 

Ojoct.iv. . 't1 Vii u' .
 

(000 l. 4 ', :P5 49,562 55,B5 5, 190
Iod ) 

.n 

n ct v.vt y o" ; O CO at ",aM U:M 11A,;t lov.l 
NoteW : I.ctLvity not 7),:. ii :- l, 

• - iactivity or C.somVea aL n:ini. iJ lM.O.-M level 

http:Ojoct.iv
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assumed to remain under production in 1980 with 67 percent of this acreage
 

remaining under the strictly traditional culture where no fertilizers are
 

applied. This is because the solution to Model 2 is infeasible. The re

quirement of self-sufficiency in rice production for Sierra Leone could not
 

be met using the levels of technology and resources specified in Model 2, 

the restricting resource beng the amount of labour available for rice 

production. 

Adding the efficient improved inland swamp activities to Model 2 re

sulted in a feasible solution (Model 3), i.e., the achievement of the goal 

of self-sufficiency (but farmers Incomes are much lower than in Model I). 

A look at the resulting production pattern in Table 1 shows that 75,000 

acres of holiland would need to be mechanically cultivated while 64,000 

acres of inland swamp are under improved management (average and efficient) 

aad about 16,000 acres of new mangrove swamp are cleared in the southern man

grove swamp belt (Region 2).
 

The results of Model 3A where increased yieldswere programmed for
 

riverain rice 'L Region 3 and upland rice in Regions 2, 5 and 6 and Model
 

3B where in addition reduced mangrove swamp yields were programmed in Region
 

1, show that total returns to all farmers (objective function values) are 

much higher. Also partially mechanized boliland production does not occur 

in Model 3A showing that if average yields are one standard deviation higher 

than those observed in 1971/72 mechanized boliland production would not be 

necessary. If at the same time the average mangrove swamp yields were one 

standard deviation lower than the average recorded in 1971/72 mechanized 

boliland production would be necessary, but on a reduced scale (Model 3B
 

compared to Model 3).
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Summary and Conclusion
 

The aim of this paper is to show how economic principles could be used
 

to determine the most efficient way the resources of the nation ought to be
 

deployed if the goal of self-sufficiency is to be attained. To this end
 

one-period regional linear programming models were constructed for 1980.
 

The major findings of this study are as follows:
 

1. 	 National stif-sufficiency in rice production is not achievable
 

by 1980 under the strictly traditional conditions specified in
 

Model 2, where 448,000 acres of uplands are under cultivation
 

and about 300,000 acres of these remain under strictly tradi

tional technology (no fertilizer used). But if 64,000 acres of
 

improved inland swamps (stumped and bunded swamps, using improved 

seed and fertilizers) could be brought under cultivation using 

Le. 30 per acre of government sdbsidy, -elf-sufficiency could 

be achieved (Model 3). 

2. 	 Returns to farmers could be increased, given the traditional con

ditions of Model 3, under conditions of self-sufficiency if upland
 

yields in Regions 2, 5 and 6 could be increased (Model 3A) even 

though mangrove swamp yields in Region 1 are reduced (Model 3B).
 

3. Returns to farmers could also be increased, self-sufficiency 

achieved, and surplus rice provided for foreign export if upland 

rice cultivation could be completely eliminated by 1980 (Model 1) 

an impossible situation to visualise or as shown elsewhere [Spencer 

1973a] if the upland acreage that remains under cultivation is all 

under improved culture where fertilizers are applied even if local 

unimproved seed is used. 



-':E,laeJewhee have also. haown 'that under the trdition, -And mostrea
" '*L' "' J " '' i WA 45asee..fro r*o with fI'4&oo£' 

ist :,cozitions,.pdc10n X.,, i3. thetwin goals of domestic so 

*ruffi c c pr uctn and full employment of labour withinin iency 	 to
 

*gikon obrigin are incompatible (Spencer, 1973. Fo self-sufficiency 

tobe achived, labour must be transferred from regions with less effient 

systeus 'of ace production, eeg.a Region 3 to regions with more efficient 

systems, e-g., Region 4., If labour is fully employed within Its region 

of origin then self-sufficiency will not be achieved, the net shortfall of 

rice being about 29,000 tons of clean rice. Also income distribution 

could be better and total income higher under a maximum income policy. 

The conclusion to be drawn from the above with regards to the fea

sibility of achieving the goal of self-sufficiency is that under the con

ditions specified in the models- self-sufficiency under the most realistic 

assumptiona; Model 3 and its variations would require: 

(a) Substantial transfer of labour between regions,
 

(b) An adverse income distribution and reduced total returns to 

farmers, and 

(c) A major effort by the government which would need to spend over 

,..Le, 	 3 million per year in productive services to rice farmers 

(extension education, as well as subsidies on mechanical culti

vation ;, inlandf swamp development, fertilizer use and clearance 

of mangrove swamps).
 

But there is a big potential for rice production in Sierra Leone if the 

more traditional and less technologically advanced system cou:ld be eliminated 

or ad 'e efficient by ter~hnological developments not yet availablo.,, io* 

-o'r more details of'thess conditions, see Spencer [lP73a' .97ibJ.7o 



woto 	 pret ulfanW ruains under cut

rpouW "f rio'Coldb# exported If alupland favre*Mxi4'omll 

Despit its cost the policy of domestic n -suffiLoeny in rice produc

tlo e thatis likely to be pursed inthoemedLete future. n such a 

sftitatt" te. relevant policy queetiou iU therefore "wat is the best vay 

Oachig this goal. 

Baed on the study reported in this ppeW this author recomends that 

-ove- unt policy for vt ie production. should be modified to incitde the 

to"bw. ptr ino ranked as (@11ev. 1l 

(1) 	 A strong ertilisor demnstration end distrbution programs to 

lot vU togeto use thek vecomended doe" of fertil' s 

on their upland farms. This Is based on the assumption that it will 

7a. be difficult to set famers eway from upiand rice farming, as is 

f a ~ a shown by the fact that upland rice screages continue to incivease'~ Ia 


-, k , j' +< ++ ,,++,++e p~ h .
despite the efforto of extension personnel to got farmers to witch 
-

to, 110 s ,-swamp,cultivation. A programue is also needed that 
ov 	 proved seed to uploid rc ass 

ould provide good quality tmo edsdtouln rice farmers., 
'Ifa4his yiel on upland ricefarms could be increased, not. only vll 

saelf-suf f ioicy-be more e"oily achieved but the acreage of upland 

a#~~~', 

aunder 	 -, ric- - - - - ----- bsaIdco 

a' ~~ 	 - itivaion cberued 
o',*& y-:Apar 	 ', 

b authorbsa 	 thi -me -t is 

Thir ,I*is 	 s yth isnearcmmne 

a~~L Aa-	 t ,-~~ .aa.4 ' 

A 
fW 	 protlh 

-a 	 - Z+ aaaa ,a aar + a4+ '++ 

-~aa+aaa~~aaa+
*-+ - ;a77 ia~4a.~ a & A j+ 	 ' +I+'aa +a+-. 

a', a 	 ~' '1 ~aa--a,- 'Y 
'-°-'+" ' 	 . . 

9 1 	 $ 'al aa'~aa a'A- +a''-a. 



otumplg, oe,)q slice the traditiLona! nlU smtps are almost 

2 proftuableo$ pasrcularly to the Southern and tera Provinces 

(Region k). The Improved Inland swamps could probably be more 

useful n Increasing productivity and Incomes tn the North 

(In.a 5 and 6), because of the high level of Labour use on tre

ditonat ilan swamps Ln the north and the poorer oIls. 

(3) Reintroduce the mangrove swa p clearance schemes of the 1930's 

for the southern mng~rove swamps of Region 2. A subsidy of 

Le. 30.00 per are of mangrove swamp cleared was programed in this 

Otucy, 

(4) 	Continue the mechanization scheme but being expensive, t should 

be ranko4 bealv the three scheme described above. 

Also, it is necessary to continue technical research which would Lead 

to Improved technologies for the different rice systems in the country. 

a IX.11i 
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A P P E II D I X . (contir:_ed) 

Regions 5 a-d 4 

a'nd 
:rad t-orna 

Up-and 
ir:ovoc 

.-lr-r d;oli-an 
Th~itior2i n-..d* 

3o2iar 
* 

1 

2() 

2(b) 

2(c) 

3(a) 

3(b) 
3(c) 

3(d) 

4(a) 

4(b) 

4(c) 

4(d) 

4(') 
5(a) 

5(b) 

3.9 

722 

1.21 

1.24 

46 

151 

191 

97 

2.32 

--

-

8.47 

10.79 

0. k-5 

3.90 

3-9 
1235 

2.24 

1.24 

46 

153 

212 

85 

2.32 

19.09 

8.47 

10.68 

21. k5 

12.20' 

-

1.1 

2P18,G 

1.07 

.... 

o 

102 

94 

71 

1.66 

--

5.29 

6.96 

0.-33 

i0 

3.0 

1910 

2.56 

0 

103 

95 

87 

1.83 

-

4.80 

9.79 
16.47 

15.39 

9.00 

3*5 

1244 

1 .94 

0 

22 

18 

70 

1.45 

21 .CO 

5.60 

3.20 
e .4 

4-.15 

5.CO 

I 

40 

* 1-eso syst=s occur on!y :_n-.eion 6. 
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A P P E 1 D I 00 

Po-ootod Cluanity o2 nbotur Availabl , o:- *i'co C Production 

by -lo.'ion i:. 3ierra Loo:'.o in 1930 (000 r'an-days) 

logion Oaoon 

I 34 

1 1089 4377 2021 154o 

2 766 1091 23;4 1492 

5 580 1092 330 1368
 

4 4631 8155 1358 5715
 

5 26611 6924 7792 4137
 

6 2169 4291 4486 3206
 

Uxban 625 625 625 625
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