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INVESTl·iENr . AND :TRADE, IN FERTILIZER NIT ROO EN* 
.. . . . . . . . .. • ~- : ·:!· .. . • . ~ . . . • • . . • . • 

. : ·· . ·.: . . ·; · 0 ·T 11 · Pr-~.<?e*'J- . .. . -~ .. .... 
_: • . 

. . . = :: . : .. 
• ~ • l • • : : 

I -.. .: -/ .-.: . . ·- .-- --·.. -. .. ·- . ... ... 
1 Nitrogen is in many respects th~ :z:nost important single _. ·· : 
fertilizer nutrient affecting the rate 'of expansion . iri world' . . 
agriculture today. Nevertheless to · reaJ.is~ the full -potential _ 
from raising the rate of nitrogen 'fet·t·l.iizer:· usage·.::a. 'number: .. ot.·. 

'. other' conditions . conducive .to pl~nt ,. growth must also . be . satisfied. 
-:Amongst the most _ important.-. of these are (i) an· adequate. supply of 
- oth·e-r ·:nutrients -0-essent-ial -for plant- grpwth, . '(ii) ; -~uf.ficient mo~sture, 

(iii) the use of crop :varieties capable of responding to heavy· 
fer'tilizer ·treatment and (iv) gc;>od cro-p ~':lsbanq.ry ~ : · : · ~-:-

·· .. 

The· development -of :fertilizer . pr.acti~e .in many _. _countries passes 
through at least three phases. In the early phase where ' little 
fertilizer is consumed and yields are traditionally 'low, nu'trients 
are often used singly, particularly~ nitrogen and phosphate. As 
farming becomes more intensive, however, mixtures ·and compound 
fertili~~J·:~ . . :L.~9:r.e_Ci~e in: ·pop·_ulari ty and ·, ' _oomple_te 1_ fertilizer treat
ment becomes vlidely-·pr'act.ised. In the third pha·s·e, as crop production 
becomes even more intensive 'the rate of nitrogen use in particular, 
.either. ~$.. ; .. ~_ .. topdressing or as part of' high N compounds increases 
faster t _han P2o~-·-and ·'1{26:--- ·Perhaps the best ·· exam~es of this pattern 
at · each : end of ~he scale ·· are provided by Australasia, with a relatively 
low rate of fertilizer treatment per acre which has a nutrient ratio 
~f 'N: P?95: K2.0 .. -C>! _ 1_~-~f:!:-~t. .... a~~ Japan v!h~ch : uses fertilizer~ very 
~ntens~vely w~th a· ·rat~o o£ ,1!:1:1. N~trogen used as a s~ngle 
nutrient _ is_ 9l~Q .. V~FY popular on peasant farms in the tropics and semi
tropics where heavy r'a:l..nfall arid high· humidity lead---to "rapid -leaching 
and decomposition of any nitrogen available in the so.il. For this 
reason, although. the- rate of. application per acre m~ght not .. be high ·in 
these areas compared v1ith parts of Western Europe or· Japan; nevertheless 
the use of N relative to P205 -_and K20 is ~so hig?, e~g. the Indian 

...... . .. --. ·- . ·-. · ~ .... ·~ · ·· . .. . 

• . 
• l : . 

* · Talk presented ·to -the . Canadian _ Fert:~lizers Associatiqn T.wenty
Second Annual Convention, .Murray :Bay., -Que bee., Aug~st 24-27 ~ · 1967 • 

. -•• " f 

~-~ Agricultural Economist,- Internationai' ... Bank for Hec_oh~truction and 
·Development (World.:Bank}, Washington, _:D_.C_. _ _ The, vie"YJS e;x;press-ed in 
this paper are those of the author and do not re-present' et ther those 
of the IBRD or -those ·of ··Imperial Chemic?l Industries to which the 
author vras formerly · attached. _ _ 
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sub-continent, ·south-east -Asia and par-ts of China. 

Land suitable for cUltivation without major capital investment 
is limited in many of the developing countries of the world and their 
main opportunity for raising agricultural production must be in 
rqising yields per acre. Nitrogen fertilizer will be required in 

·increasing volume for this purpose. 

FORECAST DEMAND FOR FERTILIZER N · . 

Growth in the effective demand for fertilizer nitrogen over the 
next decade must underlie the pattern of investment and ·trade in 
nitrogen. Taking account ·of past rates · of growth 'in ·consumption, 
increases in population and the need to raise levels of nutrition in 
the developing world in particular, Table 1 presentsaforecast for 
1975/76. This is not an attempt to state the need for fertilizer N 
-in.· that ye-ar but to present a realistic target which is capable of 
·achievement. 

Regions 

I 
I 
l Industrial I" 
I · ·Developing 
I 

Table . l 

-Forecast of world fertilizer N consumption 
over the next decade 

I .Actual I Forecast Growth 
. l million million tons N rate I 

I l 
1965/66 ! . tons N I 

I 1965/66 11970/71 t 1975/~ to ·1975/76 
! . 

t 
1. 
1 . 

I 1.5.6 I . 30.0 ~ 42.0 10.4 I 

I 4.4· 9.0 18.0 15.2 I 
t :. · . I · I 

! World Total 20.0 l 39.'0 60.0 11.6 

This forecast suggests that vJorld fertilizer nitrogen consumption 
will · need to increase at some 4 million tons of ··nitrogen a · year over the 
next decade. To ·achieve this expansion, regardless of where it is 
undertaken will entail investment in ammonia plants, in storage 

. facilities, and in conversion plants, for the manufacture of urea, 
_ammonium nitrate, .ammonium phosphate and compound fertilizers. 

;D . -
---

All too frequently published estimates of the capital required 
to establish a fertilizer complex cover only a part of the total :> 
investment which becomes necessary in practice. On the assumption that 



3 
· .the total. c_apital requ,ired to establish additiopal ammonia plants, 

convers.io'n p;lants and storage fac.ilitie:s· anio~t · to a minimum of 
-$200 per ton . of nitrogen, it follows. that new. ihvestkent in fertilizer 

. ... : · · nitroge3n facilities througho-ut tpe . i~orld. w)..ll be reqti:ire-ct · ·at the rate 
. . -o£ $Boo mil'Iion. per annum. Even ir· ~it : is con~lde·red· .that .the forecast 
. . rate. of expansion in nitrogen_ constimptiqh i'$ too high~ - 'it ' will be 

.appare11t that the- sums of capital ·invqlved must be · formid-able. Perhaps 
of even· greater _ s_ignific~nce . is th~ llkelihood that the · demand for 
·fertilizer .nitrogen 'tvill grow ·more · rapidly _ih the_ :developtng regions 
of. the :world than elsewhere (see Table, 1). · These . are afe·as which, 

· . . ·in general, ar~ . extr.emely . short·. of . capital c¢-d par:-ticularly of foreign 
.. . exchange with which to import. capital equipment. Tf. the _. fertilizer 

nitrogen requ,irements ~ of the develop-ing .regions over :the next decade 
. wert3 met entirety from :. an ex-ten~ ion of indige·nous .prddu:ction this 
could entail an ·.annual investment ·o:t_.:$400 .million per ·annum in these 
regions . alone.~~ · · · · 

SOME lNVESTJvJENT CRITERIA 
. . 
Developing countries are frequently faded wi~h the dilemma of 

whether to import products or make the'm locally. ·rn the case of 
-ff3rt:ilizer -nitrogen they arE) faced .with :three _broad choices, namely:-

•• • • •' •,_' . • • ,' • · . • , · • . • o ,! , 

· . ..;. 

· ·_- .·. (a) . to .. import finisJ:led ~itrog.~n product~; 

·: (b) : . to' import an : fnt.~~~~d-ia~e · product - ammoni-a - and 
. :· : convert ·this · into. finis~ed. produ?ts_· in~genously; 

·· : ·, · . . 

·. (6) produc-e ammon:i.~ arid r'inish~d · p-roducts i~tr~igenously and 
, po~sibly import hydro-:-carbon - -~-eedstocks. _ :. ·· ·· 

In deciding ~Qngst these ·cp9ices certain economic ·factors must 
· · · . be taken_ into account. The . . pro blein shoUld· firs~t be · examined as a 

commercial proposition. When this .· i :s · done the first . frindamental 
comparison which has to be made _;(s. to establish whether· ·the cost of 
freight and handling the import'ed_· 'product dut-tveighs ·the difference 
_in o_perating ·costs between a deve~oping country and an e.:X:porting 
country. It is being assumed that costs · of· manufacture in a developing 
c;ountry will .be._ greater than in. ap . industrial country because capital 

. _costs tend to be some 20 percent higher and because al1 industrial 
country is more frequently able · to ~ake ~dvantage of the · economies of 
seal~- . a_ssoc~ated l-Jith ammonia and conversion p1:-ants· than· :a developing 
one. ··. Costs ,of . production per ton · of amnioni"a for large_ pl~nts almost 

* Higher investment costs per ton of N have been assumed for the 
developing regions than for the world generally. 
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. . _ .... ; t ' , '. 

- -~- = :·- half those for ·smali ·plants are sometimes quoted (see Appendix 
Tabl·e·: 1). · Freight c-osts· can also vary enormously depending on the 
:location ·of the · fertilizer market. For example, where a finished 

·:_· product has t~ ·be _transported not only be s.ea but also up-country 
in some of the 4~veloping regions and allowance is made for handling 

'· · . .. _ ~ and storage ·so that the imported product is being treated as if it 
were· in the ·-local factory warehouse or storage tank, freight costs 
_can sometimes be very considerable thus giving a natural geographical 
protection to· indigenous manufacture. A_comparisori of this type on 

. the· basis of straight-forward commercial criteria would frequently 
~show that where the total market was only say 10,000 .- 20,000 tons 
of _nitrogen it would be more economical to import the finished products 

. , .. . \ .. ·than to consider any form of local manufacture. As liquid ammonia 
··.· .· · ·becomes increasingly available in international trade in the future, 
· ·:· . . _· · I would suggest that for markets of between 5Q.,QOO .. - 100,000 tons of 

ammonia it will frequently become possible to demonstrate that such 
markets could best be served by importing ammonia for conversion into 
finished products in the local markets. Markets requiring in excess 

-- - _ · _ of 150,000 tons of ammonia should usually prove to be capable of 
· -- - -------'supporting viable ammonia and conversion plants. 

I . 

Most dev~loping countries are seriously short of foreign exchange 
with which to purchase fertilizers or capital goods and a further 
criterion which they must frequently consider is the effectiveness of 
an investment : in saving or earning foreign currency. Factors to note 
here are -(i) some 40% or more of the capital costs of erecting a 
nitrogen fertilizer complex is local capital which would not have to 
be paid for in foreign currency whereas all the imp«ted finished 
·fertilizer products would have to be paid for in foreign currency; 
(ii) Is th~re a cheap supply of indigenous hydro-ca~bon feedstock 
available? For example, is naphtha available as a by-product from · 
refining and has it no alternative U:se except for exports? In this 

.·case it should probably be costed into th~ _ plant at an export f.o.b. 
value rather than its full market price. (iii) Is th~r~ a large pool 
of labor and even technical staff available which is at present 

·· ·unemployed? In such an instance, the national interest might best be 
served by including their services at less than full cost. 

. . ... 

In considering investment in a developing country some account 
should also be taken of the level of activity in the chemical construction 
industry. The world production of fertilizer N has shown a cyclical 
variation around a growth trend over most of this century (see Appendix 
Chart A). This has been associated with c~rclical variations in the 
level of investment in runmonia plants. Chart 1 attempts to· estimate 
the trend of production and variations around it up to tne early 
1970's. 
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CHART 1 

- P o __ _ _ - · - - - -- - - - ·-· -

· \A/ORLD FERTILIZER NITROGEN PRODUCTIOf\J . 
. OVER ·rHE NEXT DECADE -

:) 

FORECAST 
CYCLIC,b.L VARIATIONS AROUND TREND 

+12%[ 
+8°/o 

+4°/o 

0 

-4-o/o 

-=-8°/o 

-12°/o 

~'' 
ESTfMATED ON,' \ 
EXISTING AND' \ 
NEVJ PLANTS' \ 

I ·-. . . ' ... 
I \ ' ... 
I \ 

TREND · ' ~ \ r \ 
(+ 11-4 °/o p.a.) . . . . .. . . . . 

. PROJECTION·, 

----~--~~~--~--~--~___J 

196,?/8 51/2 55/6 59/60 63/1~ 67/8 71/2 75/6 
· YEARS 

- - ·· -- -:· -- - - ·-··- -- ·· ·- -- - ·· --- -;- --- .- :----··-·· --· 

I 
·I 
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The construction_ ind~s.4rY .. h.?.~-~:~~c~ntly passed · thro:ugh a marked 
peak of activity which has led to the :indus.try beiri~(-over-stretched, 
,comple.~i'on q.a·te's . ·delay~·a and· even,' · I · sus_pect, .. tendertng for new 
busine.ss no't a$ compE;Jtitive ·as ·-it might have · been. The large upsurge 
in capacity is . expected to 'lead to : temporary .. over-production and 
depressed fertilizer N prices over the next 3/4 years and already in 
anticipation of this, a reduction in investment activity is ocouring. 
It takes several years.;. how~_ver, to plan, construct, and bring a new 

. fertilizer complex into full production. I would suggest that the 
developing . ·countries in p~r.tLcUl?r .. should· consider anti-cyclical 

· investment in fertilizer N complexes. .This. would have the dual advantage 
of (1) enabling them to ·'have their plants built in the time promised 
and at very competitive prices when there is a slack in the chemical 
construction industry; .(2) it .. wquJ-q in(Jrease their indigenous supply 
of fertilizer N in th:e mid-nineteen seventie·s- when· prices ·on world 
markets will probably be rising quite rapidly. 

· ·· ····· ·-· . 
While there ~~ --~-~~~ ~-b;"t;us · · · criterl.a "wh..ich mu~t be taken into 

account in deciding whether to invest in fertilizer N plants in 
developing countries it will be appare-n._t· firstly, that the decisions 
of private industry and the state c'bui'd be different and secondly, 

. that _when all th~ .relevant factors are taken into _account almost every · 
"investment decision relating to fertilizer N plants tends to be unique. 
·corise.ciue.ntly · it-··t~r-a·-subject·-- on which it is impossible to generaltze. 
Equally there can be little doubt that it will continue to make sound 
economic .. sense, ~-t_q import _finished or -semi~fini;3hed nitrogen products 

· into ·the : expanding markets o~• .many of _the · deiyel~pi-!li countries for 
·: years· to oome. , . · . . .· · . . 

. . . . .. . ·. . . ' . . . ; 

For a give~- market, import~ . ·and . i'ri,ves.tments are really two sides 
of .. the: s_ame. coin.. Do . you . make the product locally or do you import -it? 

. . . ~ . ~ 

; . .. .: 

. .. · .. 
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·INTERNATIONAL TRADE IN FERTILIZEH. N 
. . . . . . . .. 

vlorld trade in fertilizer nitrogen ha·s . g!OWI?- from 1 million tons 
of N in 1950 to . 4! million tons in 1965/6. This r -epresents nearly a 
quarter o.f total world consumption in that year (see -Table 2). 

- Table 2 

:I 

World Fertilizer N Consumption and Trade i"ri .l965/6 
. . 

million metric tons of N 

'i 
, 1 .. · Industrial regions 

~ _· __ . ~ j )eve_loping _ regions· 
. ..f . 

i Total 
' 

. • ! 

l Consumption 

15.6 
-_4.4 

20.0 

' 

I 
I . 

I 
i 

! . 
i 

Imports 

. 2.1 
2.5 

4.6 . L 

Part of this trade has beeh between industrial countries such as that 
which occurs within Western Europe and between Canada and the United 
States. In 1965/6, however, 2! million tons · or mor~ than ·half of the 
total world trade in fertilizer nitrogen was accoun~ed for by the 

· · imports .of_;· the developing countries. Furthermore, i,mports accounted 
· for over haif their · total supplies. · Local trade between the industrial 
countries should not be expected to expand much and any major changes 
must be looked for in the pattern of trade with the developing countries. 

Several factors influence the level of trade in fertilizer N and 
the following are particularly relevant in making an estimate of the 
future level of fertilizer N imports to developing cow1tries: 

- - (i) buoyancy of trade in primary products 

(ii) economics of production 

-(iii) availability of capital 

(iv) balance of payments 

(v) trade aid schemes 

{vi) political and ~trategic considerations 

· . . 
. . ~ 

·. 
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(i) Buoyancy of trade in primary products 
. - ··· ·-·· - ··· ····-. ,.._ , •.. _., ...... . 

.·· · ·· · Table 3 . sb.ows· .-that/ · a-~ .... exports from the prf.inary p~oducing ·countries 
were ·rising rapidly- so · w~re.·· t~~ir . _imports including :fertilizer_ imports • 

: . .. ~. -·-.Table .3 . 

Annual -Rate of Change · in Trade of Primary Producing Co~ntries~ · 

l Value · :of·.· · ... ' I i 
i, 'J ; ! 

Q t •t f F t .. . I 

..:..'-· -~-~-....-..~.:....o..~-----~. '"!"!! ... ,;...j.:! uan ~ - Y.l· .er s~ . :- l 
. ... ; ~: .. ::: :. ·... · l · · ·- ..... r' ; of Fert. 1 as % of i 

-~erioQ. . , Total i Total i Fertilizer: N I Total ~ ~ . .. . 
. - ' . ~ -... :, : .. ·.-~ Exports l- 'Imports ··· · .. ! ·N import'i:i I' i.inport's .. , :trrlport's r 

. % I % l i . . . . i· . . . i t .. 
~ ! I 1 r ... .... .. .. __ __ ._ . . _ ....... _ ..__,.- - . .. .. . · ..... - ~ ... .. ·- -f . 

' . · - · I 

l947/8_:1·955/6 t····.· + S.l . 
1955/6-1962/3 ! · + 3.4 
1962/3-1964/S~ + 7.6 

i + .1s. 5 I + 12 • 1 
.j + . 0. 7 . : + 8. 6 
I + 12.8 + 4.0 
; .. ,.. .. . . .. -.~ ·· ··· · · 

0.9 
0.5 
0.6 

* Primary producing countries include _some highly developed countries. 
This table nevertheless serves in general terms to illustrate the 
problems of developing countries which are still p~arily agricultural · 
prpducers. 

In the period 1955/6 t .o 1962/3 vJhen the growth in export earnings 
slowed down so did the demand for fertilizer N on w.orld markets weaken · 
considerably. There :l.s an ·additional factor tha·t the export earnings 'of ' 
the developing countries arises in substantial part from . the export. of · . .
agricultural cash crops (sugar, tea, rubber, coc.oa, coffee, etc.) and · ;~ · 
the terms of trade t-vere moving against many of these products during'· · ·· : 
the latter part of the fifties and early 1960 Is. As the export earnings_. 
of the primary producers revived from 1962/3 onwards, so also did their · 
expenditure on fertilizers. Lack of supplies and high unit pric.e~ Q.id ..... 

-· · not l~a~ :to a .c.ommerislirate. -inDrease in the volume ··or iinports . .... Table 3 
· ·e-mphasises very strongly that the expe·nditure on fertilizer · imports 

to the developing countries will be substantially influenced by their 
suppiy of foreign currency which must either arise from export earnings 
or foreign aid. · · 

. . : ~ . ~ .. --. 

·. 

r · 
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(ii) Economics of production 

I have already discus.sed the economie·~ ··o'f .. ~-~-ai~ · ( ~ssoc iated with 
new processes) which favor -large plants. · This would result in many 
instances in the developing countries or areas ·within a developing 
country being able to import fertilizers far more cheaply than they 
could be produced locally. The large new ammonia plants also have a 

- -----high level of fixed ·-costs and many of the apparent economies of scale 
disappear if these plants are not operated at near full output, (see · 
Table 4). . .. . .. . -. -. ... .. · . . ·-. · . 

· ··· ··· .· -·-· .......... Table 4 

* Effect of under-occupacity on NH
3 

production oosts of .a large pla~ 

, % of plant capacity ~mployed 100% 70% 40% 
·- - -__ J~-- ~_ .... _;......_ ~-------...;.. _ _...__ -. .._ ___ .....__ .... ; ·---c-o'"""n __ s.._um __ p---....... c_o ..... s-:-t_,/--c-o·:..·n_s_um_ p---~-c-o-s-:-t_,/ __ c_o_n'!""". s-wn-p---. -c~o-s""!"t_,/_.. 

I 1 Unit price . tion/ton i ton tion/ton , ton tion/ton i ton 

I
. . l NH3 I NHJ $ NH3 . : NHJ $ NHj : NHJ $ ; 

· I 1 

Naphtha:- l ' I - -, -
for process · 1 $/ton·· 20 1 0. 535 i 10 .• 70 0.535 
for heating and l 1 

additional steaJ~ . 1, . 
generation I $/t:n 20 ! 0.291 

Cooling water j $/mJ .0.0075 · ~~ 23.0 
Electric 

: 5.82 ~ 0.)86 

power $kwb 0.0125 i 30 
1Boiler feed- i 

0.38 ·. 38 

water · 
. Chemicals & 

catalyst 

I 
TOTAL VARIABLE 

COSTS 

Operators 

Maintenance · 
Capital . cost . 

$/m3 0.20 I 2.25 :. 
I 

. I 

j 
f 
t . I 
l $1. 75/hr.6 '! 

· ~ men/shift : 
· : 3%/annum 

'13. 5%/ annum 

fTOTAL COST PER NETRIC 'l'ON NHJ 

0.45 

' i o. 75 
i . 
~ 19.83 
I 

. 'i '. 0.42 
' 1~77 

7.97 

29.99 

. 2.37 

i 
'. 
I I I 

. t 10.70 ! . 0.535' . ~ 10 70 i 
: . . ; 

i 
i 
: 7. 72 o. 710 
1 ~ 

1.86 402 
i 

) . 0.48 i 6o' 
! . ·. ; 

.• t . 
. . i 0.48 

0.75 

1 21.99 
I 

I i 
; o.6o 
i 2. 53 i. 
j 11.39 
i 
I 
I 36.51 
I 

2.47 

i . ! 
! 
\14.20 : 

).02 . 

0.75 
... _, ... , 

· I - o 5o . 
1 

.; !. o. 75 
! 
i 29.92 

1.05 : 
4.43 

19.95 

55.35 

--

* 200,000 tons/year (600 metric tons/day) NH3 plant. One centrifugal type steam ) 
driver compressor. Battery limits investment . $118 m. see European Chemical News 
Vol.11. no. 270. March 31, 1967. 

r 

I 

I 
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It . follow~ _ that during : tpe next : - ~e~(Y~~s ,. ;with _ a _market, -- situation in 
_:- .which supply will tend· to be in ·excess ·or:·d_emand .;t!lat :·the developing 

~_ountrie_s - .w~tll probably be -·-able :·t ·o impor·t · finishe~ fer:tilizer nitrogen 
·- products .rel-atively cheaply . .. 'They wo~"d be 1~ell :advised to take 

a,dvantage' _of _this situation to se'ed ·and .develop' -t:.he~r home markets 
·with ·cheap . imports so· that ·'indigenous pl:ants under construction could 

· reach full production capacity more quickly w~el1 . they come · on strecun. 
. . ~ ·. :. . - . . :: . ;_... . . . . . . . . 

. , 

· (iii) . Availabi-lity of capital · .. 

··. I ' -si.~~~ ihe developing countri~s ~~equ€ntly ha~~ t~ purchase their 
capital equipment from abroad, one measure of the _capital available 

-' - _. for .. ~nyestme:nt. is- provided by t _heir gold arid for~ign · e~change reserves. 
··_ -.. , 

'J' . 

. .. : . . 
.· .. Table 5 ·. _ 

... · ... .. 

. ~e:pds - in Gold ·and: Forei'gn EX.change ·Reserves 

.i - .-... 

I r - - .. • . 

!:; ±ficius{riai 
·- · · ·· qo~tr.ie_s 

. I 

· !; 
· ."i I : 

1957 196o 1: ~ Jrd Quarter ~ . l 
t ~965 ._, 

~ .. t . . l 
' · : t t • 

: .. ~ . ! -. . . . 
. . 

39.4- ·44 6 - I 
. 

·52.2 

, - ; : Pr_imai:r . Pr~d~: · .. _; · 
· i ·u.cing · · 

r . • . ~ 
·. _. I 

I . ·. . . ~ 

._.·! 

countries 11.7 10.7 16.7 . 
. .. ..• . · .. , ; ·. -

~ .-.. . ; ) . 

.. Pe~. head 
.: of 

population 
. ~965 . 

80 
. i 

10 

-·* · ·internationai financial Statistics - I~M .• F. Feb. 1966 • 
. ,. -- . 

Table 5 shows that the indigenous foreign 9urrenqy available for 
expe.ndi tur~ on imports is consider-ably ·lower . Jn the deyeloping 

· ·::c'ountries than _ -the industrial · ·count.;rie$ ~ .. _The oil p;roduc ing developing 
countries are an _important . exception ~-and hav~ . substantial capital 

·. reserves -for the import of consumer ' 'goods and' capital equipment if 
they so -.W.ish~ · · · · · · · · · 

-- ·--------- . Otving to the _ -~hortage of available .c~p~tal for importing 
· equipment,- de-velqi)ing co~ntries: :are frequently'-d~pendent in part on 
for~ign investment either : ~~ ·priva~e . enterpri~e~ 'governments, or 

. . . .. ~ · .. . ; 
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international organiz~tions such as the World Bank to finance their .1 

capital expansion programs. Many of the developing countries, either 
due to the danger of nationalization, rampant inflation, restriction 
of profit level~, or limitation of withdrawal of profit to the parent 
_company, discourage private investment. In these .circumstances there 
is a strong tendency on the part of private enterprise to invest in 
fertilizer . plants in countries where the risk of losing one's capital 
is least and to export from these bases. Certain European producers · 
are clearly operating on this premise and prefer to invest in . ammonia 
plants at home, have an assured home market ·for part .of their production 
and export the remainder. 

It is essential, however, that the. developing regions of the 
world try to mobilize _foreign private investment to serve their markets 
in whatever form this is possible. Even off-shore investments in large 
ammonia plants near oil or natural gas fields which are undertaken 
by private industry should be encouraged if this is a means of tapping 
private capital which \vould not other'tvise have been made available 
for nitrogen·· maruifa.cture. In some instances · this should enable a 
developing country to switch from importing finished products to 
iinporting · aminohia -and s ·ave ·foreign clirrency · in ·d.oing.so-. - I can see 
this sort of development over the next few years serving to stimulate 
international trade in nitrogen. 

(iv) Balance of Payments 

Terms of Trade moved heavily against the primary producing 
.. colintries · froni" the early 19.50' s unt"il 1961/2 when there was a recovery. 
This recovery lasted only until 1964/5 when the Terms of Trade for 
primary products started slipping again. - Fortunately this reversal 
has not yet. touched the low reached in 1961/2. Lo~ing to the future 
the outlook is relatively promising for food and feed crops, (e.g. 
rice, wheat, feed grains etc.). 1 

.. 

Prospects for beverages (tea, coffee and cocoa) and sugar which 
·are · heavily .. det>endent on the almost saturated~ markets of .. the developed 
countries and fo~ raw materials (e.g. cotton, rubber, palm oil, etc.) 
are far less promising~· 

One· might sum tip by stating that the prospects for the primary 
. products of the developing countries are somewhat patchy. Furthermore 

whichever way the Terms of Trade move, the developing countries owing 
to their import needs for development purposes are going to be faced 
with the balance of p~ents problems for many years to come. 

When it is realised that l ton of nitrogen will frequently 
produce 10 tons or more of grain and that the former can be imported 
for less than half the price o'f the latter' the balance of payments 
of several developing countries would look healthier if they switched 
from food imports to fertilizer N imports. Realisation of this fact 

. "' 

) 
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fs expected . to stimulate· the 1inp6rts ·of' · fertiiizei~ N to the 
developing regions over the next decade. 

This ···is ·a large subject on which only brief comment is possible 
in this paper • . The- United- St.ates is alre-ady making a magnificent 
contribution in this direction and in the future Western Europe in 

___ pa±-_t,icu]-ar_ .w1ll _ also, in all probability, take a more active part 
than at present. Whereas this _aid is well meaning it is seriously 
worth quest.ioning the relative .e.ffe·ctiveness of various aid schemes. 
Food aid schemes frequently achieve little in improving the basic 

: position of . developing co"\mtries whereas · the s'upply ' of fertilizers, 
· ·, ~d agronomists· to improve the indigen:ou~{ ·agr:Lcul tures .. of these 

countries; ·would :achieve much more per d6ll9-r of. expenQ.i ture in 
~·· raising. the· · ·re~l ... wealth and 'consequent~y· the economic . structure 

and ·ability to ·trade of these · co\mtr _~e·s~ · ' · · · . . . 
' .. . ' . -· · 

__ ·-·---- ___ . ·· .· ··:. : · lr!.gJ~ . .Pr oyi:_des an ·· int eresting .. case hi~tory • . ·.About .50 percent 
·.:· .. ··.of U.S~ wheat · and ~:fibur shi.pmen-ts---:unde_f fublfc .Law· .480 -goes- to--India 

.· : .and · sine.~ . .the :'mid-1950's ·most of the, T.i:.s. shipments' t _o -India have 
. ·: been under this :scheme. · Tabie 6 shows that. Iridian imports of wheat 

( ./ . . . . · . !lave .. increased.: substantially a..pd ·th'at impor_t 's from other countries 
have declined'~· · · · · · · 

" . . 

. ... . .... - · .. 
·, .· 

Table 6. · 

· Average ·· Ahriual Wheat Imports~ · _Indta 

• • · : 0 : : :'. • .. · ~ 

----------~-----------~------------------------~-------------• • 

Year 

: · 1950~53 
; 1954-56 
., 1957-59 
' 196o-62 

2,120 
578 

J,037 
3, 714 .. 

· 1000 metrl.c : tons 

; : 
I 
I . 

·•··· 

. . . : .. . 

·Frorri u.s. A~ 

~ . : .. 

i .. . % 
_I 

U.S .. iplports 
' ' as ~% of tota.l 

. · , 

I ~ . . . . 
! . 

i . 

Over the period 195'0-:-55 ~heat impofts were; e_qual to · about 20 
percent of local Indian wheat productton: vJhere as · they' amount to 27 
percent of local productiOn in the 1956-62 period. Indigenous 

. 1'. 

... 
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production of wheat in India over this period changed as follows: 

Rate of increase per annum 

Produc- Yield 
tion /ha 
-r T 

I ·. I 

I I 1950-1955 7.2 4.2 

1955-1962 3.3 0.9 

Assuming that a ton of N yields on average 10 tons of grain it 
can be shov1n that if India had maintained its imports at about 20 
·percent of home "tvheat production and used the money saved to purchase 

----~ · fertilizer N, rates of increase similar to those in the early 1950 1 s 
would .have been maintained and in 1960/61 the · total amount ofwhea:b 
available ·in India would have been about 1.8 million tons greater, 

. -- --~--~-~-- _ represe!l~Jpg --~o_me_].~Q.__!n~l~i~l!. ~o~l~_s ~orth were this imported. 
The dire food shortage in India more recently and even greater wheat 
and food imports occuring under aid schemes strongly suggests that the 
return from aid would have been far greater if it .had been made 
available in the ·form of fertilizer aid rather than food. Without 
developing the argument further it will be apparent that stepping up 
fertilizer aid schemes would increase international trade in fertilizers. 
The reduction in food imports would also divert trade in ·food, as well 
as fertilizers to grow food, . from one area of the globe to -another. 
Looking . to the future, it is suggested that ferti izer ·aid schemes 
would. in many instances be more effective in the long term than food 

' aid schemes in raising the living standards of developing countries. 
Furthermore, it seems probable that more of the giving and receiving 
countries will come to appreciate this fact provided it is associated 
with sound agricultural development and advisory assistance • 

. There is one fundamental issue here which the aid giving 
countries should consider carefully. Provided fertilizers are not 
extraordinarily expensive to the cultivator other factors are far 
more important in influencing the growth of fertilizer use than its 
price. Even in many of the developed countries of the world fertilizer 
nitrogen is being used at levels apprec~ably below the economic 
optimum rates. In many circumstances the existence of an effective 
agricultural extension service, reasonably attractive prices for 
agricultural products, efficient marketing channels and the provision 
of irrigation facilities in certain conditions have a far more profound 

-- effect --in--increasing the use of .fertilizers and raising agricultural 
productivity than have ·changes in the price of fertilizers as such. 
All too frequently increased fertilizer aid may only achieve trade 

.... 

) 
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diversion rather than trade expansion if the other lfactors conducive 
to an increase in the use of fertilizers are absent. 

_ __Since · ~the ·.wil-iininess···of- the devetop~(l> 6o~tries- -to help the 
developing countries .is very limited. a more effective use of the 
limited resources ·they are prepared to make available might well be 

. _ - ~ ~ . __ achieved if this were supplied to a multi-lateral aid giving agency · 
which purchcised by competitive ·tender and .. also -use.d part of the aid 
resources .. to .stimulat~ . fertilizer market growth. by whatever means 
seem relevant in each "of the developing co"untries receiving help. 

(vi) Politicpl factors 

-Greater emphasis than had been fashionable in the past, is likely 
to be given to agriculture in the over-all development plans of many 
of the emerging nations over the next decade or so. This is likely 

·-,--in...turn ·_to · ~st ifuUlatl3'- the :leYel -0-f fertilizer N imports -as -well as the 
level of investment in fertilizer N plants. However, certain emergent 
nations . and particularly . those which have recently gained independence 
are likely,- . fo~ ·:nationalistic reasons to establish indigenous 

: ·: fertilizer · ind~strie$ . quite irr.especti.ve ·of economic considerations. 
'·- .. -The rate ·or. such :developments ·will be · l~ited,_ however, by the 

availability of capit~i . anci."particuiarly 'wlier~ conditions ·are 
discouraging to foreign .private capital~· · The interplay of political 
forces on .il].te.rnati.onal trade is difficult to asse..ts since in certain 
regions it could lead to an increase ·in local investment while in 
others it l-!ill discourage it . .... . . :.· .... .. ~ .. ~ . · · .. .. ~. . 

Again some c.ountries .will .·es ,t .abli"s~ ·-:· ~a. fertilizer nitrogen 
industry. on the gro~ds of the .1 inf~uit .·i:!id\l,st.ry :_argl.unent.r.· that un
economic industries shouid ·be protected· in. a de·velbp1ng · c·ountry 
until they have grcn<In and · g~iined sUffi.c ient ·strength · to . ·face the 

. -world competition. This political-cum~ecbnomic argument ·may well on 
·occasions . be ._ justified with the .. e:lapse of time. 

. ~ . I • 

.FORECAST OF GROWTH ·.IN TRADE 

, After considering all the factors which have been discussed · 
above and _others. it. is. estimated that· world. tr·ade in various forms 
of -fertilizer. ~itrogen may double over the next decade·. This 
expansion is expected to occur primarily _with· the developing nations. 



- lS 

Table 7 
I· 

Forecast of World Trade in Fertilizer N 

million metric tons N 

Regions . 1965/6 Actual 1975/6 Forecast i . . I . 

. ~ 
Industrial 2.1 , J.o· 
Developing 2.5 6.0 

Total 4.6 9.0 

The most rapid growth is likely to occur in ammonia and urea. 
This trade expansion -will undoubtedly be stimulated in part by various ' · 

· aid. schemes and to avoid trade distortion and serious cycles in 
supply, multilateral aid aruninistered by international organizations 
could in the longer term become a significant factor in fertilizer 
trading. 

SU~~RY AND SOI1E CONCLUSIONS 

(a) The consumption of fertilizer N in various forms is likely 
to increase at an accelerated rate during the next decade compared -with 
the past for a variety of reasons. One of these is the increased 
emphasis which agriculture is expected to receive in the plans of the 
developing countries. 

(b) Fertilizer N consumption is expected to grow at the rate of 
3-1/2-4 million metric tons N per annum representing new investment 
per annum of some $800 million in ammonia and associated facilities. 

(c) Over the next decade 1vorld fertilizer nitrogen consumption 
is expected to treble and trade to double. Trade bet"t•Jeen the 
industrial countries is forecast to grow by only 50 percent but will 
need to nearly treble to meet the needs of the developing countries 
even after allowing for a very substantial expansion in indigenous 
production. 

- ... 
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1965/6 1975/6 

Consumption Imports Consumption 

million metric tons N 

15.6 
4.4 

2.1 
2.5 

42 
18 

Imports 

3.0 
6.0 

. - -1 World 20.0 4.6 6o 9.0 

(d) These developments along with other demands will place a strain 
on the resources of both the industrial and developing countries 
and in order that they are achieved as efficiently as possible great 
statesmanship will be required in the allocation of capital and aid 
to trade. 4 

{e) Despite the value of aid, the export earnings ~f the developing 
countries probably still supply them with over 75 percent of their · 
foreign currency. Industrial countries should always bear this in 
mind in any serious endeavor to help the developing parts of the world. 

(f) Anti-cyclical investment in fertilizer N plants should be given 
serious consideration as a means of regulating variations in the 
import price of fertilizers to the developing countries and in order 
to supply them with fertilizer plants at competitive prices. 

OWTPrice/ru 
July_ 5, 1967 
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Table 1 

· . / 

SAMU.r.fL STRELZOFF - RATIONAL U'I'ILIZATION OF EX£'RGY IN LARGE · 
AlJlJOl\liA AND !.:.J?i.lliAliOL :PI~~~JITS 

Presented at the A:nerican Petroleum Institutes Division of Refining lleeting 
I . 

Mouston, TeYas, llay 9th 1966 

I ;Ammonia Production Costs uer Short Ton of Ammonia 
I I 

Plant Capacity, s. tons/day 200 1 300 l 400 600 1,000 1,500 

Compressors and Drives 

Reciproca•ting-llotor Centrifugal-Stc.?..m Turbine · 
·-

Investment, million· dollars 4·3 5·5 6.5 8.5 12.3 l5o8 

-.....-- -~- -- --

Raw ~;faterial and Utilit'L 
.p.equirements~ per Short ton 
of Annonia 

j 

nattU'a.l gas' million Btu 30.0 30.0 JO.O . 32.3 32.0 31·5 
Power, k:ilh 625 625 625 30.0 30.0 30.0 

·c. Boiler feedv1ater makeup, gal 550 550 550 550 550 550 
Circulating cooling uater, gal 50,000 50,000 .50,000 50,000 50,000 50,000 

!!oduction Costs 2 Doll~rs ~er 
Short ton of amr:10nia ..,. 

.. 

' RaTI material & utility costs: , 
Natural gas, 20 cents per 

6 .ito million Btu, 2 p /therm 6.00 6.00 6.00 6.46 6.30 
Po~·1er 0. 7 cent per kv1h 4·37 4·37 4·37 0.21 0.21 0.21 
Boiler feed\;a ter m!J.keup, 25 

cents per 1,000 gal. Ool4 0.14 0.14 0.14 0.14 0.14 
Circulating cooling water, . 

2 cents pGr l,uoo gal. 1.00 1.00 1.00 1.00 1.00 1.00 
-- -- --

T01·AL 11.51 llo51 11.51 7.81 . 7. 75 7·65 
Other costs: 
Catalysts and checicals 0.40 0.40 0.40 0.40 0.40 Oo40 
Operating labor, 4 men and 1 
supervisor at ~3 per hr. 1.80 1.20 0.90 0.60 0.36 0.24 

Plant overhead,· 100 per cent 
of operating labor 1.80 1.20 0.90 0.60 0.36 0.24 

· Maintenance, 3 per cent of 
capital investment 1.84 1·57 1.37 1.22 1.05 0.90 

Taxes and insura~ce, 2 percen-t 
of capital investoent 1.23 1.05 0.91 0.81 o. 70 0.60 

Interest, 5 percent of cap-
ital .investoent 3.07 2.62 2.28 2.02 1. 76 1.50 

Amortization, 10 percent of 
capital investoent 6.15 5·24 4-57 4.05 3.52 3.00 

-- -- ---
TOT).!.~ . 16.29 13.28 - 11.33 9· 70 ~.15 6.8-3 

'l10TAL PRODUCTim·~ COST 27.80 24.79 22.84 17.51 15-90 14.53 
·-:-'--·· 
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APPENDIX 

CHART A 

4 5 7 6 · 5 6 
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WORLD PRODUCTION OF;: 
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FERTILIZER NITROGE~J 
(1903-19!~7) 

I 
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CYCLICAL VARIATIONS AROUND TREND 
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By 0. T. W. Price, B.Sc., M.S. (Wisconsin), M.A., D.Phil. (Oxon) 
and W. M. Strong, M.A. (Cantab) 

Introduction 

T ilE 1..\RCE-SC.\LE CHANCES \VHICH 
han· taken pLil·c in l l11itnl Kingdmn agriculture 

.. during the last ~:) yc<trs ha\T kd to a great 
iHlTl';\Sl' in tnt.t\ prlldllctillll. ;\II innTaSl' or :~:) 0 ; 1 in 
the area llt' tillage since I ~U~l. cnupkd \\'itlt muclt 
higher yields, k~s led to the produl'tion or IH2no more 
cereals, 136 ~ 0 more sugar beet, ·U';o more potatoes 
and large increases in other crops. Also, more livestock 
are carried on better grassland and more meat and 
milk is now produced (see Table 1). It will be seen 
that the largest increase has occurred in cereals where 
output has multiplied nearly threefold since 1938/9. 

TABLE 1 . 
_ - .U.K. output of agricultural products pre-war 

- -. - - -and in 1964/65 

Pre-war 1946/47 

Cereals ('000 tons) 4.442 7,222 
Potatoes ('000 tons) 4,873 10,166 
Sugar ('000 tons) 415 593 
Milk (million gallons) 1,556 1,653 
Eggs (million dozen) 545 451 
Meat ('000 tons) 1,226 857 

1964!65 

12.488 
6,951 
980 
2,513 
1,246 
2,289 

These changes are due to many factors, but fertilisers 
and crop protection chemicals have without doubt 
played a major part, expenditure on these items 
having risen from about 41- 0/ 0 of total farm expenses in 
1939 to around 9% toda,y. 

TABLE 2 
Trends in the use of fertilisers in the U.K. 

N P20s K20 

'000 Tons 

1913 29 180 23 
1929 48 198 53 
1938/9 60 170 75 
1948/9 185 419 196 
1958/9 321 383 375 
1964/5 565 479 425 

Past and present fertiliser use 
In the quarter century before 1939, fertiliser 

nitrogen consumption doubled and potash trebled, 
whilst there was ·little change in the phosphate used. 
In the last quarter century since 1939, however, 

.nitrogen consumption has multiplied more than nine 
fold, whilst the use of potash is almost six times as 
high and that of phosphate nearly three times (see 
Table 2). 

The level of fertiliser practice on individual c opsin 
1961/62 is shown in Table 3. The figures given in this 

table are based on the latest major sun;cy of fertiliser 
practice conducted by Rothamsted Experimental 
Station and the National Agricultural Advisory 
Service with assistance from the Fertiliser Manu
facturers Association. The data obtained in these 
surv~ys probably give a more precise picture of 
fertiliser practice than is available in any other 
country. A new survey is being conducted during 1966. 

TABLE 3 

Fertiliser practice on some individual crops in 
England and Wales, 1961/62 

Nitrogen (N) 
Overall Average Area 
average rate actual rate treated . 
cwt/acre cwt/acre % 

Wheat 0·53 0·56 94 
Barley 0-41 0·43 95 
Oats 0·29 0·38 76 
Potatoes 1·19 1·23 97 
Sugar beet 1·17 1·18 99 
Temporary grass 0·37 0·54 69 
Permanent grass 0·17 0 ·44 39 

Phosphate (P20s) 

Wheat 0·28 0·35 81 
Barley 0-29 0·32 90 
Oats 0·29 

~ 
0·37 79 

Potatoes 1·15 1·19 97 
Sugar beet 0·99 1·01 98 
Temporary grass 0·32 0 ·56 57 
Permanent grass 0·21 0·60 35 

Potash (K20) 

Wheat 0·32 0·42 77 
Barley 0·37 0·41 91 
Oats 0·28 0·40 71 
Potatoes 1·59 1·64 97 
Sugar beet 1·62 1·64 99 
Temporary grass 0·23 0·46 50 
Permanent grass 0·11 0·39 28 

Already a very large proportion of most tillage 
crops receives fertilisers. Application rates for potatoes 
and sugar beet are high and are, on average, at about 
the present recommended level or a little ahove. On 
cereals there is still scope for further increase ~ especi
ally as higher yielding and more responsive varieties 
come into use. A high proportion of the area of grass 
is still untreated in any one year and even where 
fertilisers are applied the rate is usually well below the 
recommended level. Nevertheless, development is 
such that within the next ten years most temporary 
grass and at least 60 per cent of permanent grass will 
probably receive at least one dressing of fertiliser each 
year. 
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Optimum fertiliser use 

In discussing the economic principles of . fertiliser 
use it is a convenient starting point to define what is 
meant by the term 'optimum dressing of fertilisers'. 
The optimum dressing for any crop is that which will 
give the greatest return in terms of value over and 
above the outlay on fertilisers and their cost of 
application. It should be emphasised that this 
optimum level does not correspond to the maximum 

--·--yield since at high levels of application the cost of 
additional fertiliser may exceed the value of the 
additional yield obtained. The calculation of the 
optimum level 'of use may best be explained by an 

-- ·- illustration. 
Table 4 gives typical figures of the average costs 

and returns which may be expected from applying 
nitrogen fertilisers to the higher yielding varieties of 
wheat on the assumption that phosphate and potash. 
are available in adequate amounts. 

TABLE 4 

Practical optimum dressings for tillage crops grown 
under average conditions in a normal season are 
shown in Table 5. 

TABLE 5 
Recommended fertili s er dressings for tillage 
crops in the U.K. 

N P20s 

Units per acre 

Winter wheat 85 30-40 
Spring barley 60-80 30-40 
Oats 45 30-40 
Potatoes 105-150 120 
Sugar beet 80-120 70 

K20 

30-40 
30-40 
30-40 

180 
70+salt 

In the case of autumn sown cereals, the recom
mended level of dressing is applied by means of a 1 :2 :2 
compound fertiliser in the seed bed, followed by a 
top-dressing of a straight nitrogen fertiliser in the 
spring. For spring cereals, a high-nitrogen compound 

- ·An example of t he effects of nitrogen application on costs and returns per acre in wheat production 
· In an arable district of Engla nd and Wa les 

Units of N per acre (1 unit= 0·01 cwt) 0 20 40 60 80 100 

£ £ £ £ £ £ 
---- Fixedcosts T£ per acre) 23·0 23·0 23·0 23·0 23·0 23·0 

Additional costs: Fertilisers• 1·0 1·6 2·2 2·8 3·4 
Harvesting t 0·4 0·7 0·9 1·0 1·0 

Total costs (£per acre) 23·0 24·4 25·3 26·1 26·8 27·4 
Receipts(£ per acre)"" 37·6 42·1 44·8 46·5 47·6 48·1 
Profit (t per acre) 14·6 17·7 19·5 20·4 20·8 20·7 

Yield in cwt/acre 29·5 33·1 35·2 36·5 37·4 37·8 

Cost ( f per ton). 15·6 14·7 14·4 14·3 14·3 14·4 

•eased on maximum spring price for prilled ammonium nitrate 34·5% N ('NITRAM') in 1966/67 net of subsidy plus co~t of application. 
t Additional yields lead to increased cost of carrying and drying grain, baling straw etc. Where straw is burnt on the field, modern tackle 
used and weather ideal, additional harvesting costs could be less than shown. .. 

•• At 1966 Guaranteed Price (no allowance made for straw). 

The application of nitrogen, since it raises the yield, 
raises the total value of the crop per acre. Table 4 also 
illustrates another very important aspect of the 
economics of fertiliser use, however, namely that its 
use reduces unit costs of production. In the example given 
costs were r~duced from £15.6 to £14.3 per ton by 
applying 60 to 80 units of nitrogen per acre. This 
occurs because in the production of most crops a high 
proportion of the costs per acre are incurred -indepen
dently of the yield obtained, e.g. the land has to be 
ploughed, cultivated, and the seeds sown. These costs 
may conveniently be described as ·fixed costs since 
they are of the nature of overhead costs and do not 
vary directly with output. As the yields per acre are 
raised these fixed costs decline per unit of output. The 
total margin by which the value of output exceeds the 
total costs per acre of wheat grown is determined by 
the margin per cwt. multiplied by the number of cwt. 
produced. Clearly, therefore, using nitrogen fertilisers 
up to the optimum level contributes to the total profit, 
both by increasing the margin per unit of output and 
by increasing the number of units produced. Using 
nitrogen fertilisers beyond the optimum level redu<;.es 
the total profit because the value of any extra wheat 
produced (if any) is less than the cost of the resources 
used to produce it. In the example given, the optimum 
is between 80 and 90 units of N per acre (see Fig. 1 ). 

is applied in the seed bed. 'Fhe usual compound for 
root crops is one with a ratio of 1:1 :1!, or a 2:1:1 or 
a 1!: 1:1 together with salt for sugar beet and 
mangolds. 

It can be seen that the optimum level of application 
varies considerably between crops, depending on the 

·physical response to fertiliser application arid the 
value of the crop produced. The estimated extra value 
of crop produced as a result of applying nitrogen at 
the recommended level is shown in Table 6. Actual 
responses will, of course, vary with climatic and soil 
conditions, position in the rotation, previous manurial 
treatment, etc., but the figures given in the Table are 
considered to be representative. 

TABLE 6 

Value of increase in crop production as a res..,lt of 
applying fertiliser Nat the .recommended level 

Increase in crop prpduction 

Fertiliser N 
units per weight Value Value for 

Crop acre per acre per acre 20 units N 

Potatoes 120 3! tons £50 £8·3 
Sugar beet 100 3! tons £23 £4·6 
Winter wheat 85 8 cwt £10 £2·3 
Spring barley 70 8 cwt £8 £2·3 .) 



FIG. 1 

The profitability of nitrogen for wheat production 
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Fertilisers for feed crops 

The eco.nomics of fertiliser use ·on crops grown for 
feeding to livestock is a complex subject because the 
return from fertilisers is determined very much by the 
effectiveness of use by livestock of the extra feed which 
is produced. Yet it is of great importance. 

Feed accounts for between 60 and 80 per cent of the 
costs of producing milk, beef and lamb. Grass and 
grass products are the cheapest sources of food 
available to United Kingdom farmers and consequent
. v the extent to which these can technically be 
.,ubstituted in the diet for more costly feeds contributes 
to lower farm costs. 

Good quality silage, either hand-fed or preferably 
self-fed, can replace appreciable amounts of costly 
concentrated feedingstuffs during the winter feeding 
period with a substantial reduction in costs on most 
farms, a fact already established by leading grassland 
farmers in the United Kingdom. Again, by the 

-judicious use of nitrogen fertilisers to encourage early 
spring growth of grass, dairy cattle can be turned out 
to grass a few weeks earlier in the spring with a 
considerable saving in the indoor feeding con
centrates. 

The planned use of fertilisers throughout the grass 
growing season ·enables farmers to prepare for 
customary drought periods in their district and thus 
again reduces the need for supplementary feeding. 

There is much confused thinking about the relativ~ 
productivity of_clover nitrogen and fertiliser nitrogen 
because comparisons are made on a physical ba is. In 
the United Kingdom, clover swards are productive 
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later in the spring tha~ grass-dominated swards 
encouraged by fertiliser nitrogen. The value of 
grazing in early spring- say March to late April
when it enables dairy cows to be turned out of doors 
for their feed is considerably higher than during the 
main summer grass growing season. 

Intensive use of nitro~en on grass 

In exammmg the relative economics of different 
systems of feeding it is the profit per farm and there
fore ultimately the profit per acre and not per animal 
which matters. In ruminant livestock farming the 

· intensive use of nitrogen fertilisers frequently leads to 
intensive stocking per acre of grassland, and while the 
profit per animal may not always be as high as on 
farms depending more on purchased feedingstuffs, the 
profit per acre is greater. As was pointed out earlier in 
this paper, profits ultimately depend on the margin of 
profit per unit of output times the number of units 
produced. There can be little doubt in the United 
Kingdom that the cost per gallon of milk produced is 
lower on farms depending on grassland for as high a 
proportion of their feed as possible~ It has already been 
found that dairy farms following a system of intensive 
grassland management made profits which were about 
twice those on a similar group of farms following a 
good standard of traditional management. Looking to 
the future; it is clear that farmers following systems of 
intensive grassland farming, owing to their lower 
costs of production per gallon, are better placed 
economically. 

Curr~nt usage of crQII protection chemicals 

There is no published information based on surveys 
showing the extent of the use of crop protection 
chemicals, similar · to that which is available for 
fertilisers. Estimates have been made, however, of 
some of the most important applications of chemicals 
in British agriculture1 and these show that their .use 
is widespread. 

In England and Wales about 5 million acres of 
cereals (two-thirds of the total area) are drilled with 
seed which has been dressed; usually with an 
organomercury or a combined organomercuryfBHC 
dressing. · About 300,000 acres, equivalent to two
thirds of the total area of main crop potatoes, are 
given blight sprays in an average year, the number of 
applications depending on the season and the variety 
of potato grown. Whilst copper-based sprays are still 
used, other materials such as maneb, either alone or in 
combination with copper, and mancozeb and tin are 
being used to an increasing extent. All sugar beet 
seed is treated with a fungicide and insecticide 
dressing. The area of sugar beet sprayed for aphid 
control varies according to the season, the area 
sprayed in 1964 being about 180,000 acres ( 40%) 
with organophosphorus materials such as demeton 
methyl, dimethoate and menazon. 
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An estimate of the use of weedkillers on arable 
c~o.ps in the U.K. is given in Table 7. 

TABLE 7 

The extent of weedkiller use on arable crops in the U.K. 

Crop 
Approximate atea sprayed 
% of total area 

Wheat 
Barley 
Oats 
Potatoes 
Sugar beet 
Mangolds, turnips, swedes, 

fodder beet 
Carrots 
Peas 

75-80 
70-75 
60-65 

- --·-5-10 
40 

2 
65 
85 

The most important usage of weedkillers is on 
cereals where application of hormone weedkillers has 
increased from only a few hundred thousand acres in 
the early post-war years to something in the region of 
6 million acres currently. In more recent years, 

- however, one of the most striking increases has been 
the use of weedkillers on sugar beet, due to the 
intro.duction of chemicals such as endothal and 
pyrazon. Use on potatoes is also now beginning to 

·-----increase rapidly from a position in 1963 where only 
. 1-2<>;0 . of the area was treated to 5-10°/0 in 1965. The 

use of weedkillers on fodder crops is still at a very low 
· level whilst grassland is the most neglected of all 
crops, which will need to be remedied in future years 
if the full oenefit is to be derived from the increasing 
amount of fertilisers now being applied. 

Profits from the use of chemicals 
In assessing the profitability of using a· crop protec

tion chemical there is usually much less freedom in 
choosing the rate of application than is the case with 
fertilisers. The differing pattern of crop yields at 
various rates of application for a crop protection 
chemical and for a fertiliser can be illustrated by 
means of a diagram (see Fig. 2). 

FIG. 2 

Typical pattern of crop yield increase as a result of 
applying fertilisers and crop protection chemicals 
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. Fig. 2 illustrates how, for many crop protection 
chemicals, the main advantage is lost unless something 
near the recommended rate is applied, since the 
chemical will give a poor control of the pest or weed 
and little or no improvement in crop yield is achieved. 
Of cour~e, the pattern will vary according to the 
individual type of chemical being used, and an 
example of this is shown ~n the diagram for rates of 
use above the recommen~ed dose. Where the crop is 
highly tolerant to the chemical or where the chemical 
is applied under conditions where it cannot be 
absorbed by the crop*, application above the recom
mended rate will have little or no effect on crop yields. 
In these instances, the loss is confined to the wasteful 
use of the chemical. In the case of some other 
chemicals, however, when the crop is only tolerant 
up to a certain level, application above this may result 
in a drastic reduction in yield with a heavy loss in the 
value of the crop. 

There is little point i~:t considering the profitability 
of using a chemical except at the recommended rate 
Of course, this recommended rate will vary accordinb 
to many circumstances such as soil type, the degree of 
weed or pest infestation, etc., but the gain from 
applying the rate recommended for the particular 
circumstance of the crop is likely to be much greater · 
than for rates which are significantly different. 

Increased yield is not the only benefit which may 
result from the use of crop protection chemicals. For 
example, the use of fungicides or insecticides may 
improve the quality of the crop·whilst the use of weed
killers can help to reduce the amount of cultivations 
which may damage the crop and also involve ex
penditure on labour and machinery. These benefits 
can be very important, but they are not always easy 
to measure in financial terms. 

It is not possible to quote the economic benefits 
from using a chemical, w~h can be related to such a 
wide range of the crop as can be done with fertilisers, 
since the extent of the benefit from control will depend 
on the extent of the pest or weed problem in a par
ticular field. Examples can be quoted, however, of the 
increase in ·profitability which can be achieved 
through the use of crop protection chemicals. 

L\lsses in sugar beet yields 

Estimates of the loss in yield of sugar beet as a result 
of yellows virus during the period 1946-1962 range 
from an average of 0·1 ton per acre in 1962 to 2 ·6 tons 
per acre in 195 72

• These averages relate to the whole 
acreage of sugar beet including areas not affected, and 
losses on crops which are subject to attack can be 
much greater. It has been calculated that yellows 
decrease a plant's yield of sugar by 4·5% for each 
week during which it -shows yellows symptoms up to 
the middle of October. The British Sugar Corporation 
operates a spray warning scheme and treatments are 
applied only when there is a real risk of aphid attack. 

*e.g., pre-crop emergence or directed inter-row spraying of 
paraquat. This chemical is inactivated on contact with the 
soil and is not taken up by the roots of the crop. 



In 1\) field trials carried out at different sites a few 
y~ars ago it was found that spraying carried out after 
receipt of the sugar factory's spray advice card 
increased the yield of washed. beet by an average of 
2 tons per acre and sugar content by 0·3~~; sugar 
yieldwas increased by 15°/0 and cash return by £14. lls. 
per acre for an outlay of £1. lOs. per acre3

• 

Value of blight sprays 

In potatoes, trials carried out at Terrington over a 
period of years have shown that spraying following a 
blight warning and after subsequent periods of rain 

____ _increased _ the yield of potatoes by almost 1 ton per 
acre on average~, worth around £12 per acre. The 
cost of spraying varies according to the material used 
and the number of times the crop is sprayed. Assuming 
four applications of a combined copper-maneb 
product or of copper alone the cost would be in the 
region of £5-6 per acre including the cost of applica
tion. 

Weedkillcrs in cereals 

Turning to weedkillers, the widespread application 
of hormone weedkillers on cereals which has grown 
up over the past 30 years has made an important 
contribution to improved crop yields. The most 
commonly used material continues to be .rviCPA but 

·-_~ - ~--there is increasing use of mixtures such as CMPP/2,4-D 
and·2,4-PB/2,4-Dfl\1CPA to give control over a wider 
range of weeds. The cost of these materials together 
with the cost of application, ranges from about £1 per 
acre for l\1CPA up to about £2 per acre for some 
mixtures. 

Recent work has shown that under some conditions 
the application of hormone weedkillers may not result 
in improved cereal yields or may even depress them 5

, 

. which suggests that their use without due regard to 
the extent of the weed problem is not justified on the 
basis of yield. Apart from the question of yields, 
farmers spray their cereals for .a variety of other 
reasons, the most important probably being the greater 
"'ase of harvesting a weed-free crop, the production of 

cleaner grain sample and the reduction in weeds 
for following crops. These factors are extremely 
difficult to evaluate in financial terms. But one esti
mate has given a value in the region of 75/- per acre 
to these non-yield benefits6 • 

Wild oat control 

Considerable losses in cereal yields can be caused 
by wild oats. One means of control in spring barley is 
late sowing, but this in itself may reduce yields. For 
example, trials at Boxworth7 have shown that, when 
there were relatively few wild oats present, late 
sowing reduced yields by just under 6 cwt. per acre 
which, valuing the grain at £1 per cwt., is worth about 
£6. Where there is a ·wild oat problem, however, late 
sowing may be worthvvhile and the Hoxworth trials 
showed that yields in 1963 from late sowing were 
5 cwt. per acre more than from the infested early 
sown crop, and 10 cwt. more in 1964. If these figures 
are added to the normal gain from early so~ing in 

• Ct 
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clean land the losses due to wild oats can be seen to be 
considerable. The usc of herbicides, such as barban or 
tri-allate, gives the opportunity to control wild oats 
without the need to delay sowing. To take the 
example of barban, the cost per acre including 
spraying would be in the region of £3-·1- per acre8 

which would be repaid by an improvement in yields 
of about 4 cwt. per acre. The trials at Boxworth have 
shown that wild oats can cause yield losses consider
ably in excess of this. 

Weed control in potatoes 

There is an increasing interest in chemical weed 
control in potatoes. It has been known for many years 
that post-planting cultivations can reduce the yield of 
potatoes, by disturbing the roots and by loss of 
moisture from the soil, particularly if these cultiva
tions are carried out late in the life of the crop. Trials 
carried out at various centres (particularly at Terring
ton9 and Gleadthorpe Experimental Farms 10 ) have 
shown that an increase in yields can be obtained by 
replacing traditional cultivations with chemical weed 
control. On the basis of an increase in yield of 30 cwt. 
per acre and valuing the crop at £12 per ton, the 
extra yield as a result of chemical weed control would 
be worth £18 per acre. Against this must be set the 
cost of the chemical, e.g. linuron, paraquat, ·etc., 
together with the cost of application. Taking paraquat 
as an example, applied at a rate of 1 lb (4 pints of 
product) per acre the expected extra margin would be 
as follows: · · ) 
:· Extra yield of potatoes of It tons at £12 

per ton £18 0 0 
Less cost of paraquat and application . . £ 3 10 0 

Increased margin per acre £14 10 0 

Apart from the gai in yield the use of chemical 
weed control replaces the need for a considerable 
amount of post-plantinP, cultivations. For example, a 
Potato Marketing Board survey11 carried out in 1963 
showed that, on average, growers carried · out 5-6 
separate post-planting cultivations. T~e elimination of 
the need to do these would free labour and machinery 
for other work on the farm and so make a further 
contribution to overall farm profit. 

Paraquat in market gardening. 

The use of weedkillers in market garden crops has 
to some extent been hampered by the fact that crops 
are grown intensively and the use of a selective weed
killer which is suitable for one crop could cause 
damage to a succeeding crop. The discovery of 
paraquat has made possible a wide variety of uses in 
market garden crops since this chemical becomes 
inactive in the soil and so avoids the danger of 
damage to succeeding crops. 

Weedkillers on grassland 

Although considerable progress has been made in 
the use of fertilisers on grassland, it continues to be 
neglected as far as weedkillers are concerned. Yet the 
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application of weedkillers to improve grassland 
rendered under-productive by weeds, in conjunction 
with the use of fertilisers, has been found to improve 
productivity by much more than if either is used 
alone. This can be illustrated from the results of trials12 

carried out in various parts of the country over a 
period of four years from 1959-1962 to ·assess the 
effect of fertilisers and weed killers in improving the 

, productivity of permanent pasture. The average yield 
of weed-free herbage per acre was as follows: 

cwtfacre 
-------- ontrol-(no fertiliser-or weedkiller) _131 

Weedkiller only . . 145 
Fertiliser only 215 
Fertiliser and weedkiller 270 
The weedkiller treatment consisted of 1! lb per acre 

of MCPA applied in the first year, which at current 
prices would cost about 11/- per acre for the chemical. 
Unfortunately, it is extremely difficult to measure 
the full economic benefit to the farmer, since this 
depends on the additional profits he obtains from the 
extra livestock output, made possible by increased 
grass production, and this is affected by many 

- cons iderailons in addition tO the use of weedkillers. 
The results quoted above, however, show that in many 
cases increased profits from the more intensive use of 

_ .grassland will be more easily achieved through a 
----combined fertiliser-weedkiller programme than by the 

. use of either alone. 

Import ance of paraquat 

The introduction of paraquat has made possible 
the renewal of leys without the need for ploughing 
and cultivations. Renewal of leys by this means is 
particularly useful for short rotation leys based on 

· Italjan ryegrass where it is the practice to follow one 
crop of Italian ryegrass ·by another, and with this 
technique the ley can be renewed and back into 
production within six-eight weeks. The use of paraquat 
also makes possible the renewal of permanent and 
upland pasture under conditions where ploughing is 
difficult or impossible. 

Future trends 

Looking to the years ahead, an expanding popula
tion enjoying a rising standard of living, will require 
more food and of a higher quality. In view of Britain's. 
balance of payments difficulties a greater proportion 
of the country's food supplies will need to come from 
British farms. Whilst this prospect offers a consider
able opportunity for farmers, however, the future is 
likely to witness fundamental changes within the 
farming industry. The successful farmer will be the 
one who not only maintains his existing level of 
income, but also raises it at least as fast as the general 
rise in living standards in this country as a whole. To 
achieve this, he will need to over come the effect of an 
increase in farm-workers' wages which will be a third 
higher in real terms by the mid-1970's. 

The application of fertilisers and crop protection 
chemicals will contribute to efficiency and farm 
profits by improving crop yields and by raising their 
quality to meet market requirements. Insecticides, 
seed dressings and fungicides will be used in increasing 
quantities for the control of pests and diseases which 
will continue to offer a threat to succ.essful farming. 
The main expansion, however, is likely to be in 
fertilisers, particularly on grassland and cereal crops, 
and in the use of weedkillers to replace mechanical 
methods of weed control, a trend which will be accen
tuated by the rising cost of labour and by the steadily 
declining number of farm workers. 

An important development over the years ah"ead is 
likely to be the use of chemicals to kill off weed 
growth followed by the direct drilling of crops 
without the need for ploughing and other pre-sowing 
cultivations. With the use of paraquat, this technique 
is already being used on a commercial scale for the 
sowing ofkale with excellent results, and trials carried 
out on a large scale with cereals have also proved ver: 
successful. The elimination of the need for ploughing 
and cultivations on at least a part of the cereal 
acreage will result in a very significant saving in time 
and labour during what is a peak period of work on 
many arable farms. 

Farming of the future will be increasingly in the 
hands of commercially-minded farmers seeking to 
improve their profits by reducing costs and raising 
output. The incr~ased use of existing fertilisers and 
crop protection chemicals, together with new J 

products yet to be discovered and developed, will 
play an important part in contributing towards 
farming prosperity. 

REF RENCES 

1. For insecticides and fungicides see A. H. Strickland, 'Some 
Costs of Insect Damage apd Crop Protection'. Paper read at 
F.A.O. Symposium on Integrated Pest Control, Rome, 
Act. 11-15, 1965. · 
For weedkillers see E. K. Woodford, 'Weed Control in Arable 
Crops', 7th British Weed Control Conference, 1964 (thes,.. 
figures have been supplemented by later estimates for use c 
potatoes and sugar beet). 

2. R. Hull, 'The Influence of Disease on Yield of Sugar Beet'. 
Annals of Applied Biology, Vol. 51, 1963. 

3. R. A. Dunning, 'Insecticides to Control Aphids and Yellows'. 
British Sugar Beet Review, March 1962. 

4. F. E. Shotten, 'Systems ofSpraying for Potato Blight Control', 
Experimental Husbandry Farms Progress Report, 1964. 

5. Rothamsted Experimental Station, Report for 1965. 
6. P. M. Hillebrandt, 'The Economics of the Use of Selective 

Weedkillers', The Farm Economist, Vol. IX, No. 5, 1959. 
7. Boxworth Experimental Husbandry Farm Report 1965. 
8. Estimate based on recommendations and prices givrn in 

Fisons Price List for 1966 season. 
9. Terrington Experimental Husbandry Farm Reports for 1964 

and 1965. 
10. Gleadthorpe Experimental Husbandry Farm Report, 1964. 
11. Report on the Survey of Main Crop Potatoes 1963. Potato 

Marketing Board. 
12. R. J. Gutsell, 'Field Experience in Combining MCPA and 

Fertilisers for the Control of Renuculus Spp. (Buttercup) in 
Permanent Pasture', 6th British vVeed Control Conference, 
Vol. 1, 1962. 

Dr Owen Price was a lecturer in land economics at Oxford University. He works for I.C.I. as a·n industrial economist and fertiliser market 
forecaster. W. M. Strong was in the Agricultural Economics Department at Bristol University, is now an economist on the staff of Plant 
Protection Ltd. 



NITROGENOUS FERTILIZERS: 
SOME INVESTMENT CRITERIA 

0. T. W. Price 

[Some criteria relating to the advisability of building fertilizer 
plants are easy to overlook. For example, large ammonia plants 
show great economies of scale only if they are used at or near ca
pacity. The cyclical nature of the chemical construction industry 
offers clues as to the best timing of increases in fertilizer capacity.] 

Developing countries are frequently faced with the 
dilemma of whether to import fertilizer products or 
make them locally. In the case of fertilizer N (nitro
gen), they are faced with three broad choices, namely: 
1) to import finished nitrogen products; 2) to import 
an intermediate product-ammonia-and convert this 
into finished products indigenously; or 3) produce am
monia and finished products indigenously and possibly 
import hydrocarbon feedstocks. ., 

In deciding among these choices certain e.conomic 
factors must be taken into account. The problem 
should first be examined as a commercial proposition. 
When this is done, the first fundamental comparison 
which has to be made is to establish whether the cost 
of freight and handling the imported product outweighs 
the difference in operating costs between a developing 
country and an exporting country. Costs of manufac
ture in a developing country will be greater than in an 
industrial country, because capital costs tend to be 
some 20 percent higher in the former and because an 
industrial country is more frequently able to take ad
vantage .of the economies of scale associated with am
monia and conversion plants. Costs of production per 

Mr. Price is an Agricultural Economist 
at the International Bank for Reconstruc
tion and Development, Washington, D. C. 
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production cost ammonia in ·a project. This naturally depends a 
great deal on the ost of the hydrocarbon to be used. In addition, a 
choice of very gre t significance is the size of an ammonia plant. 
Ammonia plants ha ing a capacity of 600 tons ammonia/ day and 
larger are capable adapting the newly developed centrifugal com-
pressors and other t chnological improvements which result in sub
stantial savings in pr duction and capital costs. It is generally true 
that a plant of smaller capacity than 100 tons/ day is not economical; 
200 tons of ammonia is bout the minimum size of plant that is eco
nomically practical. 

The capital investment equired for a 600 tons/ day unit is of the 
order of $15 million. If th natural gas costs 20¢ per 1, 000 cubic 
feet (equivalent naphtha cost is about $8/ton), the production cost, 
including depreciation but ex luding capital charges, is approximately 
$20/ton of ammonia. If the ~ s costs 5¢ per 1, 000 cubic feet, the 
production cost is about $15/to . 

Because of the importance of mmonia as the principal intermedi
ate in the manufacture of nitroge us fertilizer, the tendency in re
cent years has been to consider ve y large ammonia production facil
ities close to the hydrocarbon sour e-e. g., natural gas field-where 
ammonia could be produced relative y very cheaply. Ammonia can 
then be shipped out to the fertilizer onsuming regions where plants 
to convert the ammonia into conventi al fertilizers can be installed. 

[Based on m terial presented at various 
courses of th World Bank's Econt mic 
Development I stitute by Dr. Chanmugam. 
All charts and bles are from The

1 
World 

Food Problem, Washington, D. C. , The 
White House, 1967, Vol. II, pp. 382-386 
and Vol. III, p. 104. ] 
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ton of ammonia for large plants almost half those for small plants 
are sometimes quoted. Thus, in many instances, a developing coun
try will be able to import fertilizers far more cheaply than they 
could be produced locally. 

This is particularly true because the large new ammonia plants 
have a high level of fixed costs, and many of the apparent economies 
of scale disappear if these plants are not operated at near full output. 
The table on page 94 shows the considerable effect of underuse of 
capacity on ammqnia (NH3 ) production costs in a large plant. 

On the other hand, freight costs can vary enormously depending 
on the location of the fertilizer market. For example, where a fin
ished product has to be transported not only by sea but also up
country, and if allowance is made for handling and storage, freight 
costs can sometimes be very considerable, thus giving a natural 
geographical protection to indigenous manufacture. 

On the basis of ~traightforward commercial criteria, it will fre
·quently be more economical to import the finished products than to 
consider any form of local manufacture where the total market is 
only, say, 10, 000-20, 000 tons of nitrogen. As liquid ammonia be
comes increasingly available in international trade in the future, I 
would suggest that even markets of between 50, 000-100, 000 tons of 
ammonia will frequently do best by importing ammonia for conver
sion into finished products in the local markets. Markets requiring 
in excess of 150, 000 tons of ammonia should usually prove capable 
of supporting viable ammonia and conversion plants. 

Most developing countries are seriously short of foreign exchange 
I 

with which to purchase fertilizers or capital goods. Thus, a further 
criterion is the effectiveness of an investment in saving or earning 
foreign currency. Factors to note here are: 1) Some 40 percent or 
more of the capital costs of erecting a nitrogen fertilizer complex 
is local capital which would not have to be paid for in foreign cur
rency, whereas all the imported finished fertilizer products would 
have to be paid for in foreign currency. 2) Is there a cheap supply of 
indigenous hydrocarbon feedstock available? For example, is naph
tha available as a by-product from refining and has it no alternative 
use except for exports? In this case, it should probably be costed 
into the plant at an export f. o. b. value rather than its full market 
price. 3) Is there a large pool of labor, and even technical staff, 
available that is presently unemployed? In such an instance, the na
tional interest might best be served by including their services at 
less than full cost. 
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EFFECT OF UNDER-USE OF CAPACITY ON NH3 PRODUCTION COSTS OF A LARGE PLANT>:~ 

o/o of plant capacity employed lOOo/o 7 Oo/o 40o/o 

consump- cost/ consump- cost/ con sump- cost/ 
Unit Price tion/ton ton tion/ton ton tion/ton ton 

NH3 NH3 NH3 NH3 NH3 NH3 

Naphtha: 
$/ton for process; 20 0.535 $10.70 0.535 $10.70 . 0.535 $10.70 

for heating and 
additional steam 
generation $/ton 20 0.291 5.82 0.386 7.72 0.710 14.20 

Cooling water $/m3 0. 0075 230 l. 73 247 l. 86 402 3.02 
Electric 

power $kwh 0. 0125 30 0.38 38 0.48 60 0.75 
Boiler feed-

water $/m3 0. 20 2.25 0.45 2.37 0.48 2.47 0. 50 
Chemicals & 

catalyst 0.75 0.75 0.75 

Total Variable 
Costs $19.83 $21. 99 $29.92 

Operators $1. 75/hr. 6 
men/ shift 0.42 0. 60 l. 05 

Maintenance 3o/o/annum l. 77 2. 53 4.43 
Capital cost 13. 5o/o/ annum 7.97 11. 39 19.95 

Total Cost Per Metric Ton NH3 
·~ 

$29.99 $36. 51 $55.35 
-

* 200, 000 tons/year ( 600 metric tons/ day) NH3 plant. One centrifugal-type steam driver 
compressor. Battery-limits investment $118 million, see European Chemical News, 
Vol. 11, No . 270, March 31, 1967. 



The Advantages of Anti-Cyclical Investment 

In considering investment in a developing country, some account 
should also be taken of the level of activity in the chemical construc
tion industry. The following chart is an attempt to project fertilizer 
N production on the basis of past history. This has shown a cyclical 
variation around a growth trend over most of this century. At the 
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high point of the production cycle, the level of investment in ammonia 
plants has tended to be low-understandably, in view of the consider
able time lag before a plant can go on stream. 

The construction industry has recently passed through a marked 
peak of activity which has led to the industry being overstretched, 
completion dates delayed, and even, I suspect, tendering for new 
business not as competitive as it might have been. The large up
surge in capacity is expected to lead to temporary overproduction 
and depressed fertilizer N prices over the next three to four years; 
in anticipation of this, a reduction in investment activity is already 
occurring. It takes several years, however, to plan, construct, 
and bring a new fertilizer complex into full production. I would sug
gest that the developing countries in particular should consider anti
cyclical investment in fertilizer N complexes-that is, they should 
try to build when there is a slack in the chemical construction indus
try. This would have the dual advantage of 1) enabling them to have 
their plants built in the time promised-and at very competitive 
prices; and 2) it would increase their indigenous supply of fertilizer 
N in the mid-1970s when prices on world markets will probably be 
rising quite rapidly. 

While these are some obvious criteria which must be taken into 
account in deciding whether to invest in fertilizer N plants in devel
oping countries, it should be said, first, that the decisions of private 
industry and the state could be different, and, second, that when all 
the relevant factors are taken into account almost every investment 
decision relating to fertilizer N plants tends to be unique. Conse
quently, it is a subject on which it is impossible to generalize. 
Equally, there can be little doubt that it will continue to m?-ke sound 
economic sense to import finished or semi-finished nitrogen prod
ucts into the expanding markets of many of the developing cou.ntrie s 
for years to come. 

[Excerpted from a speech delivered to 
the Canadian Fertilizers Assoclation 
Twenty-Second Annual Convention, 
Murray Bay, Quebec, August 24-27, 
1967. ] 
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THE ROLE OF THE WORLD BANK IN AGRICULTURAL 
DEVELOPMENT 

by 

0. T. \V. PRICE, B.Sc., M.S., M.A., D.Phil. 
International Bank for Reconstruction & Development, Washington, 

U.S.A . . 

Summary 
Besides their own savings, the developing countries must rely to 

a considerable extent on foreign sources of capital for financing their 
development. The World Bank Group channels a small (10-%), but 
increasing, share of these capital transfers through either the Group's 
main organisation, the International Bank for Reconstruction and 
Development (I.B.R.D.), or its two affiliates, the International 
Development Association (I.D.A.), and the International Finance 
Corporation (I.F.C.). The Group obtains its operating funds from 
private and governmental sources and co-mmits them under widely 
varying conditions. Annual commitments have trebled during the 
last decade, reaching S2,300 million in the financial year 1970. 
Actual disbursements average about S 1,000 million per year. 

The developing world's heavy dependence on agriculture is 
reflected by the emphasis which loans for agriculture receive, and 

these involve both import substituting and export expanding types 
of projects. About one-fifth of all l.B.R.D./ l.D.A. commitments 
are for agricultural projects and an additional important share of 
I.F.C.'s investment is in the fertiliser and food processing industries. 
Through its capital subscription, bond purchases and as a source for 
l.D.A. funds, the U.K. plays a considerable financial role in the 
Group's activities. Against this outflow of funds, however, stand 
the orders obtained by British industry and consulting firms for the 
supply of goods and services to Bank-financed projects. 

Preface 
1 would like to take this opportunity to thank your v~le 

Society for showing an interest in the World Bank wh-icllrris=a-yea-Ring 
~(l)mparisort~ by asking me to address .you today on "the role of 
the World Bank in Agricultural Development." . Some-of the-t'eHnder 
·fleiftbers of this-Soc-iet-y-such as La.\.ves;-if.:my.me.ffiory_-serves-me righ~, 

layed an-important -r-Ole-in -introdudHg-~rtificial fertilisers -to· agri · 
.· ult·ure ;- a -substantial ingredient- in the·developm·enl of British- agri 1 

t . ult_ure and - one - which-ha~ ·a srgnificant role yet -= to : play in- the 
tleveloping world ~ 

Turning to today's topic, I would like to give you the frame
work of my talk. Firstly, 1 shall review the broad needs of the 
developing countries and the place of the World Bank in the process 
of development (including what it is and ~what it does). I will then 
describe more specifically the Bank Group's'""activities in agriculture. 
I have chosen to close my talk with a few observations on the 
contributions which the United Kingdom has made to the Bank and 
the benefits which it has derived from being a shareholder. 
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General Introduction 
·In order to place the subject in perspective it is helpful to 

describe very briefly but in general terms some of the characteristics 
of the less developed countries (L.D.C.) of the world. They have 
relatively low incomes per head , high population growth rates (often 
2·5% per annum) and relatively low growth in incomes per head 
(sometimes 1% or less). In addition they invariably have a high 
proportion of their working population engaged in agriculture 
(frequently over 50%). 

In these circumstances it is understandable that much thought 
and effort is being devoted in the developing world to means of 
accelerating growth in the gross national product per head and more 
recently to the role which agriculture can play towards this end. 
While politicians, economists, sociologists and others in · the 
developed world may be concerned with the environment, welfare 
considerations and more equitable distribution of income and 
wealth, countries of the developing world are still mainly preoccupied 
with finding means of accelerating their rate of economic growth, 
i.e. with the creation of wealth as distinct from its distribution. ln 
some ways "An Inquiry into the Nature and Causes of the Wealth of 
Nations" published by Adam Smith in 1776 might be more relevant 
to the developing world than the scores of books on welfare, social 
security and environment that grace western bookshelves and often 
even the bookshelves of westerners working in the developing 
world. 1 

While there are other social, political and economic con
siderations relevant to the developing world there can be little doubt 
that one of the major objectives of the less developed countries at 
their present stage of development must be to accelerate the growth 
of gross national product (for the creation of goods and service) 
per head. It is also a brutal fact that one of the few means available 
to a developing country to achieve th..\j growth by its own initiative 
is by making the labourer produce more than he is "permitted to 
consume"* thus creating a surplus (or savings) which can be invested 
in order to raise the productivity of labour and its wealth creating 
ability still further. This is of the essence of economic growth at the 
early stages of development almost regardless of the political 
regime chosen to accomplish it (cf. the early development of the 
United States of America , the United Kingdom or the U.S.S.R.). 

In recent years , much attention has been given to means of 
alleviating the gruelling pressures associated with the early stages of 
economic development and to accelerating the process itself. It is not 
my intention to describe all of these but merely to highlight the role 
of the "World Bank Group" in this area. 

1This is a personal view of the author. 
*This rationing is usually achieved by establishing high prices for essential 

consumer goods, keeping wages low, or taxation. The surplus may be collected 
by capitalists or the state. 

4 

. ' .., 

s 
1 

I 
. ! 
• 

, __ _ 

- ---~ '!! 



; · -'~· 

·' 

\ . 

.. 

··.!> 

- - -'-""' ..................... .._ -~..J....... - ~..... ... ./. --------~--... -· - ........ ----~ --· - ---- - ·- • :.U- 6 

In July, 1944 at Bretton Woods, New Hampshire, U.S.A., the 
representatives of 44 nations completed final drafts of the Articles of 

· Agreement for the lnternational Monetary Fund and the Inter
national Bank for Reconstruction and Development (the World 
Bank); two complimentary financial institutions. 

The purpose of the International Monetary Fund (I.M.F.) was 
to promote international currency stability by helping to finance 
temporary balance of payments deficits and by providing for the 
progressive elimination of exchange restrictions and the observance 
of accepted rules of international financial conduct. In some respects 
its activities are better known in the developed world than those of 
the World Bank. Today, however, 1 wish to confine my observations · 
to the latter institution. 

The participants at Bretton .Woods recognised that at the e~d 
of the war there would be a pressing need both for capital to help 
finance the reconstruction of production facilities destroyed by war, 
principally in Western Europe; and to provide capital to help raise 
productivity and living standards in the under-developed a.reas of the 
world. The World Bank was created to fulfil both these roles and it 
opened its doors for business in 1946. After the European Recovery 
Program (E.R.P.) arising from the Marshall Plan became operational 
in 1948, however, the World Bank turned its attention from the 
immediate problems of reconstruction in Europe to the financing of 
development; this has remained its major activity. 

In effect, the major function of the World Bank, even from 
its early days, has been that of augmenting the capital supplies of 
the developing countries in order to accelerate the process of growth 
and alleviate some of the suffering and drudgery normally associated 
with the early stages of economic and social development. It was 
recognised at its inception that while the capital needs of the develop
ing countries would be very large, the risks associated with invest
ment in these countries w·ere such that private capital would often be 
unwilling to fulfil them without some form of guarantee. The World 
Bank was created to help overcome thi~ifficulty. It was authorised 
to make or guarantee !oans both with its own capital funds and 
with private capital which it could raise on the money markets of 
the world. J n order to attract private c~pital its financial structure 
was designed in such a manner that the risks on its investments would 
be shared by all member governments roughly in accordance with 
their economic strength. Furthermore the risk cover was virtually 
complete since the total outstanding amount of the loans made or 
guaranteed by the Bank was not to exceed the total of its unpaid 
subscribed capital , reserves and surplus. These features are, in
corporated in the Bank's Articles of Agreement. 

The Articles establish the Bank as an intergovernmental 
institution, corporate in form but with all its capital stock being 
owned by member governments. The Bank's authorised capital is 
now equivalent to $24,000 million (£10,000 million) of which the 
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equivalent of approximately $23,159 million had been subscribed as 
. of June 30, 1970. However, only one tenth of this or $2,316 million 

is paid in. 

The Bank obtains the bulk of the funds required for its lending 
through Bond issues in the capital markets of the world. The 
security for this borrowing is based on the Bank reserves and the 
unpaid element of the Bank member Government's subscriptions. 

TABLE 1. Source of Funds for Loan Disbursements. 

Cumulative to Fiscal Fiscal 
June 30, 1969 1969 1970 

-+----
Sm % $m % Sm ' % 

Borrowings 4,222 38 689 64 923 I s4 

Sale of loans 2,177 20 35 3 195 12 

Usable subscriptions 1,912 17 6 I 39 2 

Repayment of principal 1,798 16 298 27 329 19 
---- --

TOTAL 

I 
11,074 100 1,702 100 1,092 100 

Table 1 which gives the Bank's sources of Funds for disburse
ment serves to illustrate the importance of the capital markets to the 
Bank's operations. It also highlights the key role which the Bank 
serves as a bridge for private capital. It is one of the unique features 
of the Bank that, although it is an inter-governmental organisation, 
it relies heavily upon private capital for its financial resources. 

The Articles of- Agreement of the Bank also contain several 
provisions and guide lines which have proved invaluable over the 
years in ensuring that the Bank operates along sound financial and 
economic lines. The Articles of A~eement enjoin the Bank to act 
"prudently" in making loans paying "due regard to the prospects 
that the borrower ... will be in a position to meet its obligations 
under the loan". It is also urged to ensure "that the more useful and 
urgent projects large and small alike, will be ·dealt with first". [t is 
expected and encouraged to "promote the long range balanced 
growth of international trade and the maintenance of equilibrium 
in balances of payments by encouraging international investment 
for the development of productive resources of members". It is 
prohibited from making "tied" loans since it must not impose any 
conditions requiring the proceeds of its loans to be spent in any 
particular member country or countries. Furthermore only financial 
and economic considerations shall be relevant to the Bank's decisions; 
it must not be influenced by the political character of the country 
to which it is lending. Nor must the Bank and its officers interfere 
in the political affairs of any member. 
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Two other significant provisions in the Bank's Articles of 
Agreement are of general interest. The Bank's loans, except in 
special circumstances must be used to meet the foreign exchange 
requirements of specific projects. Also the Bank must be satisfied 
before making a loan that the borrower would be unable to obtain 
the loan from other sources on conditions reasonable for the 
borrower. In effect the Bank should not act in competition with the 
private capital but help to supplement it. 

Since its inception in 1946 the Bank has sprouted two affiliate 
institutions, namely, the International Finance Corporation (I.F.C.) 
in 1956 and the International Development Association (I.D.A.) in 
1960. Collectively the three institutions are known as the \\' orld 
Bank Group. The World Bank, the senior institution, only makes 
loans to governments or, under the cover of a government guarantee, 
to other institutions. LF.C. supplements the activities of the Bank by 
making investments on commercial terms (and without government 
guarantees) in productive private enterprises in developing member 
countries. I.D.A. loans are approved on similar criteria to Bank 
loans but on terms which place a much lighter burden on the 
borrowing country. For example World Bank Loans currently carry 
an interest charge of 7!% whereas LD.A. loans have no interest 
charge and only carry a charge of i% which serves to defray the 
cost of administering the loan. Funds for I. D.A. lending are obtained 
from grants made by the developed member countries and therefore 
have to be distinguished from Bank loans , out of borrowing in the 
world markets. 

The following facts will help to place the Bank Group's lending 
activities in perspective. Currently the net flow of financial resources 
to the developing world is approaching 13 thousand million dollars. 
Over half of this comes from government sources and the remainder 
is private capital movements. The Bank Group's share of the total 
financial flows is around 10 % and is rising at a time when other 
international financial support~ and particularly that from oft1cial 
bilateral resources, is tending to stagnate and in some important 
instances to decline. (The World Bank, alhas already been indicated, 
derives its funds from both official and private sources). 

i 

Annual loan commitments entered into by the Bank Group have 
more than trebled during the last decade while di sbursements have 
more than doubled. (See Annex, Table J). The Bank Group's Joan 
commitments (including I. F.C.) reached S2· 3 billion in the financial 
year 1970 making it for the first time probably the largest de\·el-op
ment agency in the world and exceeding the U.S. foreign aid bill of 
Sl · 8 billion. Money committed however, is money pledged but not 
invested or disbursed. Disbursements in the last 3 years haYe 
fluctuated around a thousand million dollars but there are prospects 
that' the rate of disbursement will be rai sed in the near future as the 
capital adsorptive capacity of the developing .world is impro\·ed 
in a variety of ways. 

7 . 

i 
! 



·- .. -

- ... : -~ : t i ' 

' · 

·' 

l 

·! 

) 
.f 

I 

' 

I 

. i 

I 
I 
I 

• j 

I 
i 
l 

I 
1. 

World Bank and Agriculture 
General: 

... ·------ .-..!:-- ..... 

The World Bank under the direction of its current President, 
RobertS. McNamara, is in the process of expanding considerably its 
lending operations. The President has also chosen to give special 
emphasis to agriculture, education and population control. These 
are mutually related facets of the general objective of raising pro
ductivity and the quality of living of individuals at an accelerated 
pace. As you will recall in my opening paragraph I emphasised 
that one of the characteristics of the developing world was a heavy 
dependence on agriculture. Many of the problems of development_:_ 
raising productivity per head, creating a surplus and generating 
savings (some of which can be used for building other sectors of 
the economy)-have to be sought in agriculture. 

Despite the fact that foreign capital inflows play an important 
part in financing investment in the developing world and particularly 
in providing much needed foreign exchange and technology it is well 
to remember that the export of goods and services of the developing . 
countries provide 85 % of their foreign exchange needs. Even more 
significant is the fact that som~ 88% of their export earnings are 
derived from the sales of primary products. Agricultural products 
dominate the export earnings of many of these countries. Owing to 
the large and rapidly expanding populations of some of the L.D.C.'s 
food imports also often absorb a substantial part of their extremely 
scarce foreign exchange earnings. 

The agricultural sector it will be seen has a strategic role to 
play as an engine of growth in economic development of -these 
countries. Yet in the early 1960's many were despondent of rapid 
economic progress simply because . of the poor growth in the agri
cultural sector in relation to population growth-the latter has 
often been growing at between 2 and 3%. · 

TABLE 2. Average Annual Rate of Growth in Agricultural Production. 

4 
(Percent) 

' 1960-1966 

Developing countries: 
Africa 2·1 
S. Asia 0·6 
E. Asia 3·2 
S. Europe 3·7 
Latin America 2·9 
Middle East 4·1 

Industrialised countries: l · 8 

Agricultural development efforts fall in the main into two 
categories namely those concerned with import saving and those 
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directed towards expanding the earnings from export crops. At 
later stages of development other considerations assume greater 
significance. 

Food Crops 

In most of the developing countries ratsmg agricultural pro
duction in order to reduce imports involves increasing the production 
of locally produced food at a faster rate than population. The 
application of science and technology to food crop production in the 
L.D.C.'s has achieved dramatic results in the latter part of the 
1960's. The development of the low photo-sensitive varieties of rice 
at the International Rice Research Institute at Los Banos and of 
dwarf wheat by CYMMIT (Mexico) have led to ·substantial in
creases in the production of these crops in some of the developing 
countries. Their impact has sometimes been referred to as the 
"Green Revolution." 

While plant breeding and selection is undoubtedly opening up 
the prospects for an improvement in the supply of indigenously 
produced foods in the developing world and thus reducing its 
dependence on imports it is mistaken to assume that the expansion 
in production can be achieved with new varieties alone. A whole 
range of factors affects the rate of adoption of these new varieties 
and the prospects of continuing increases in production. 

In many of the developing countries of Asia a perennial irri
gation supply is probably the first priority in ensuring the adoption 
and spread of improved food crop varieties. New varieties will- only 
give major increases in yield if they have adequate water and this in 
turn needs to be supplemented with heavy rates of fertiliser dressing 
and timely application of pesticides and fungicides. I need hardly 
point out to the Fertiliser Society that the nutrient requirements of a 
wheat crop producing on average 8 cwts. per acre (traditional 
variety) is very different from a crop of Mexi-pak wheat yielding 
1 i tons or more per acre. ·(Nitrogen was frequently the only nutrient 
which gave an economic response at the low yield potential of the 
old varieties). Economic responses t~ phosphatic and potassic 
fertilisers tend to emerge following the removal of considerably 
more nutrients which results from the harvesting of much heavier 
crops. ~ 

The increases in production made possible with the new rice 
varieties, provided perennial irrigation is available, are spectacular. 
Take the case of the high yielding varieties of paddy moving into 
commercial use in the Philippines. These are capable of out-yielding 
the local varieties at least two-fold under general farming conditions. 
Couple with this the facts that (i) the local varieties take 140-180 
days to mature compared with 100-130 days for the new varieties 
and (ii) that the new varieties because of their low photo-sensitivity 
can be grown at any time of the year thus enabling 2! crops to be 
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grown in 12 months. In theory the production potential per hectare 
has been raised as follows:-

1st crop 
2nd crop 
l 3rd crop 

Yield per hectare 
Non-irrigated Irrigated 

(new variety) 
(metric tons paddy) 

1·5 2·8 

1·5 

3·2 
1·6 

7·6 

In this illustration the annual yield per hectare under year~round 
irrigation could be five times as great as that .from monso_on fed 
non-irrigated paddy. To make these results possible, however, the 
following conditions have to be fulfilled: 
(a) an adequate and year-round supply of water from canals or 

tubewells; 
(b) adequate supplies of good seed, fertilisers and pesticides 

available at the appropriate time and at reasonable prices; 
(c) credit facilities which enable peasant farmers to purchase . 

the requisite inputs at interest rates which are not usurous; 
(d) price/cost relationships for farm products and inputs which 

provide an economic stimulus to adopt improved farming 
methods; 

(e) the provision of grain drying, storage {and possibly harvesting) 
facilities. (Marketing and transport facilities may also be 
required). 
Crops grown with irrigation outside the monsoonal rain period 

may give higher yields because of greater sunshine during the 
growing period but infrequently have to be harvested during the 
monsoon rains . . The increased production can only be realised :f 
drying and storage facilities are available otherwise part of the 
crop wi11 rot. Where the increas production is surplus to local 
absorption it is also essential that transport and marketing facilities 
are available to handle the crops. i 

These features · of the "Green Revolution" serve to highlight 
the need for additional capital in the lesser developed countries if 
they are to realise some of the opportunities now becoming available 
for raising the production of staple foods. 

About half the volume of lending of the World Bank Group to 
agriculture in the developing countries is still directed towards 
extending or improving irrigation facilities and irrigation water 
storage and drainage. Other loans directed at accelerating the 
adoption of new food grain varieties are concerned with seed multi
plication, grain storage, drying and improved milling facilities, 
fertiliser plants· in the public and private sectors, and agricultural 
credit institutions. (The volume and types of loans to agriculture 
are discussed more fully later). 
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Export Crops 
The developing countries are extremely dependent on primary 

products for generation of foreign exchange. At present nearly 90% 
of their export earnings are derived from this source. Furthermore, 
these earnings are usually determined by the fortunes of a narrow 
range of products: almost half of the L.D.C.'s depend on a single 
commodity for more than 50% of their total eX: ports and three
quarters derive more than 60% of their export earnings from 
three primary products. It follows that the import capacity and 
developmental potential of these countries are extremely sensitive 
to changes in prices and market opportunities for one or two 
products only. 

In general, markets have been growing relatively slowly for 
many of the products which the L.D.C. have to sell and prices have 
also fluctuated widely. The major markets for many of their agri
cultural exports, e.g. cocoa, coffee, tea, have been the developed 
countries which enjoy relatively' high living standards and where 
consequently changes in incomes and prices have had relatively sm:;tll 
effect on the demand for these products. Certain primary products 
have been under pressure because of the development of synthetic 
substitutes, e.g. cotton, jute, wool, rubber, etc. Also, in the case 
of certain agricultural products trade has been restricted because of 
protection given primary producers in the industrial countries. 
In view of some of these difficulties facing the primary producers 
in the lesser developed countries, the Board of Governors of the 
I.M.F./I.B.R.D./I.D.A. at its Twenty-Second Annual Meeting in 
Rio de Janeiro, on September 29, 1967, passed a resolution asking 
the staff of these three organisations to consider what measures 
should be taken by both the developing and developed countries 
to help stabilize the prices of primary products. 

As an outcome of these studies it was decided that the Inter
national Monetary Fund should be prepared to extend assistance 
to members in connection with the financing of international buffer 
stocks of primary products subject to certain principles and limi
tations. 

It was agreed that I.B.R.D.'s contrihution in this area should 
be "within the framework of the Ba~k Group's .. regular lending 
standards and procedures as well as of its technical assistance and 
advisory activities." Among the various ways it was considered 
that the Bank might help, the following 'deserve particular mention: 
(i) Diversification of production. lt is clear that the Bank should 

attempt to finance projects to produce primary products .that 
appear to face relatively favourable market prospects. It 
should also help finance projects which might provide alter
native employment to factors currently being used in the pro
duction of surplus commodities; 

(ii) Strengthen the competitiveness of primary products. This it 
can do by helping to finance cost-reducing techniques of 
production, e.g. replanting with high-yielding clones of rubber, 

11 



,I 

... J .... 

! 
I. 

I 
j 
I 

1. 

I 
I 
f 

<I 
't 

: . 
i 

·f 

1 
' 

-1 

_ ... 4----- - .. 
. -·-.. ·-------_.. ..... _ __ ........ _;a..,.. 

or oil palm oT tea, which have considerably higher yields Lut 
lower costs per unit of output. Costs of natural rubber in 
particular are being reduced considerably by the introduction 
of high-yielding clones , new tapping techniques and _ even new 
processing and marketing methods. The Bank Group will 
also participate in financing research aimed at reducing pro
duction costs and developing new uses for primary products. 

Livestock Products 
The consumption of livestock products are low in the developing 

countries and at GNP of S l00-S250 per head , these tend to be 
luxury products which few can afford to purchase. Vegetable 
sources and fish usually provide most of the somewhat inadequate 
protein intake in these countries. Poultry meat is frequently more 
expensive than the small quantities of red meat available from 
buffaloes and other draft animals as they reach the end of their 
productive life. 

Despite this situation the Bank Group makes substantial loans 
to the livestock industry. T n many instances by helping to finance 
improved feed grain production and modern pig and poultry 
production installations, it is possible to reduce the cost of these 
meats substantially. ln other areas which havt extensive land areas 
climatically suited to beef production, substantial loans are being 
made to foster the production of cattle for meat export purposes and 
thus increase the foreign exchange supplies of the country. The 
price and income elasticities of demand for beef in the developed 
countries are appreciably higher than for many of the traditional 
agricultural exports of the L.D.C.'s. Projects of this type are in less 
danger of creating a surplus situation than many of the more 
traditional exports. 

Some Banking Operations 
A brief description of the modus operandi of I.B.R.D. helps 

to indicate more clearly the way the World Bank views agriculture in 
its overall operations. The Bank seng., an economic mission to its 
member countries at regular intervals. Some of the larger countries 
are visited annually while others are visited less frequently. The 
composition of these missions are partlY determined by the nature of 
the country being reviewed but usually consist of general eoncomists, 
fiscal economists, and sector specialists. Almost every mission would 
have an agricultural sector specialist and some might include a 
transport economist , an industrial economist , etc. 

In general a country economic mission will report on the 
following items: 

(i) The country's credit-worthiness (this would include an analysis 
of the foreign interest and principal repayment commitments 
in relation to export earnings-the debt-service ratio). 

(ii) The investment and foreign currency needs of the country as 
indicated by the gap between its own re~ource:; (or earnings 
prospects) and its needs. 
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(iii) The priontles o.r: emphasis between sectors that should be 
given in the country's development arid investment program. 
Agriculture usually figures as one of the high priority sectors in 

country economic reports. 
The economic mission to a country is primarily concerned with 

establishing priorities between sectors of the economy in order to 
determine the broad pattern of emphasis in development and bank 
investment strategy. Jn order to help identify the priorities within 
sectors the Bank sends sector review missions and project identi
fication missions to various countries. In the case of agriculture the 
latter are sometimes undertaken by the F.A.O./l.B.R.D. Co
operative Program or by the F.A.O. on behalf of the United Nations 
Development Programme (U.N.D.P.). 

Either through the country's own initiative or following some 
assistance from the Cooperative Program or U.N.D.P., projects are 
formally submitted to the Bank with a request for Bank assistance in 
their financing. At this juncture the Bank sends a project appraisal 
team to the country to scrutinize the project (or to use the technical 
terin to "appraise it"). The team is normally composed of technical 
experts appropriate to the projects (e.g. experts on natural rubber 
production, tea production , irrigation) plus an economist and a 
financial analyst. 

The appraisal team's report is comprehensive ·and covers the 
technical, commercial, managerial , organisational, financial and 
economic aspects of a project. It will c!eal with the following: · 

(i) Financial rate of return from the project. (The discounted cash 
flow technique is most commonly used , although other aspects 
are also considered). 

(ii) The economic rate of return. Using the ruling, prices in a 
country may sometimes give a misleading indication of the 
value of a project to the economy of that country. An un
realistic exchange rate. tariffs and subsidies, wage rates which 
give an erroneous in1pression of the opportunity cost of labour 
under conditions of serious unemployment , all these and other 
factors must be taken into account. in assessing the economic 
rate of return of a project to the n~onal economy. 

(iii) The cash-flow position. An estimate must be made of the cash 
flow generated by a project to detertnine whether the borrower 
can meet the obligations of repaying the interest and principal. 

(iv) A set of covenants or conditions for the loan which will help 
to ensure the sue ess of the investment. These cover a wide 
range of factors which are germane. They will always contain 
clauses relating to the terms of repayment of principal and 
interest. They may include conditions relating to institutions, 
pricing and management appointments and structure. 
This brief sketch indicates the way in which the Bank gathers 

and processes information to determine its lending strategy and to 
choose the projects which it supports financially. It will be seen that 
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agricultural projects are not chosen in isolation but as a part of the 
Bank's assessment of the role of agriculture in overall development. 

Loans to Agriculture: The Record 
Objectives are sometimes more easily defined than achieved. 

The developing countries frequently have difficulty in preparing a 
project and establishing the institutional, economic, fiscal and 
agricultural policy framework which will ensure its viability. It 
follows that the pace at which the Bank Group can expand its 
lending activities is to some extent outside its own control. It is 
given some support in achieving its objectives however by the 
United Nations Development Program which attempts to undertake 
the preinvestment studies necessary to prepare a program. It is 
also helped more directly by the F.A.O./I.B.R.D. Cooperative 
Program which is largely financed by the World Bank and whose 

. main functi~:m is to help member co_untries prepare projects tq the 
stage at whtch Bank staff can appratse them for a loan. To enable 
the World Bank increase its agricultural lending activities, both the. 
Bank staff and the F.A.O./I.B.R.D. Cooperative Program staff have 
been expanded considerably over the last . year or two. The Agri
cultural Projects Department is now the largest in the Bank and its 
professional staff number has been increased from around 60 in 
mid-1967 to over 100 at present, and is expected to reach 120 by 
about June 1971. · 

Between 1965/66 and 1969/70 the I.B.R.D./I.D.A. loan commit
ments have doubled and those to agriculture have nearly trebled 
(see Annex, Table 2). Loans to agriculture reached S413 million in 
1969/70 and are running at about a fifth of the total I.B.R.D./I.D.A. 
loan commitments. Total I.F.C. loan and equity capital commitments 
per annum are around $100 million at present and over the last 
three years some 12 % w.as invested in the fertiliser industry and 
about 5% in food and food processing. 

The types of loans made to agriculture and the countries being 
served vary from year to year depending on the projects becoming 
available for financing. Loans to agri~ultu ·re signed by the Bank in 
the financial year 1969/70 serve to illu~rate the types of loans which 
the Bank makes and the wide geographical dispersal of its lending 
activities in any one year. 

In 1969/70 about half the J.B.R.D. /I.D;A. loans made to 
agriculture were for irrigation and drainage facilities. This was the 
major type of loan made in that year. It will also be seen that a high 
proportion of the loans are concerned with raising production in 
agriculture. Over the next few years investment in storage, marketing 
and processing facilities are likely to appear more frequently than 
in the past. While lending for large scale irrigation and flood control 
projects have remained an important part of operations in this 
sector, financing activities by the Bank and I.D.A. have been 
widened to include projects covering a broad range of agricultural 
requirements. 
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TABLE 3. Bank Loans and I.D.A. Credits 1969/70 by Purpose. 
(Expressed in millions D.S. S). 

Bank · I.D.A. 
---

Agriculture: 
Afghanistan- Agricultural credit . . .. - 5·00 
Bolivia-Livestock . . . . . . .. - 1·40 
Ceylon-Irrigation and drainage . . . . 13·60 5·10 
Ceylon-Drainage . . . . .. . . - 2·50 
Colombia-Livestock . . . . . . .. 18·30 -
Ecuador-Livestock . . . . . . . . - 1·50 
Ethiopia-General agricultural development .. - 3·10 
Ethiopia-General agricultural development .. - · 3·50 
Ghana-Fisheries . . . . . . .. - 1· 30 
Ghana-Cocoa production . . . . .. - 8·50 
Honduras-Livestock . . . . . . . . - 2·60 
India-Irrigation . . . . .. - 35·00 
India-Agricultural crP.dit . . . . .. - 35·00 
India-Agricultural credit .. . . . . - 27·50 
Indonesia- Agricultural estates . . .. - 17·00 
Indonesia-Irrigation .. . . .. . . - 18·50 
Iran- Agricultural credit . . .. . . 6·50 -
Ivory Coast-Cocoa production . . . . 7·50 -
Kenya-Forestry .. . . . . . . .. 2·60 -
Malaysia-Land settlement and development .. 13·00 -
Malaysia- Forestry . . . . .. . . 8·50 -
Morocco-Irrigation . . . . . . .. 46·00 -
Niger-Agricultural credit . . .. . . - 0·58 
Pakistan-Irrigation . . . . . . .. - 13·00 
Pakistan-Irrigation . . . . . . . . - 14·00 
Papua and New Guinea-Oil palm, coconuts, 

and cattle . . .. . . . . . . - 5·00 
Philippines- Irrigation . . . . . . . . 34·00 -
Spain-Livestock .. . . . . . . 25·00 -
United Arab Republic-Drainage . . . . - 26·00 
Uruguay-Livestock . . . . . . . . 6·30 -
Zambia-Commercial farming . . . . 5·50 -

--- ---
186·80 226·08 

Total 
---

5·00 
1:40 

18·70 
2·50 

18·30 
1·50 
3·10 
3·50 
1·30 
8·50 
2·60 

35·00 
35·00 
27·gg 
17· 
18·50 
6·50 
7·50 
2·60 

I 
13·00 
8·50 

46·00 
0·58 

13·00 
14·00 

5·00 
34·00 
25·00 
26 ·00 
6·30 
5·50 

---
412·88 

The United Kingdom and the World 8 nk Group (as of June, 1970) 
U.K. Outflows 

I ·would like to conclude my t~lk with some observations 
on the contribution which the United Kingdom had made to the 
World Bank Group and also the benefits which it has derived from it. 
Its contributions to the Bank comprises the paid-in portion of its 
capital subscription , amounting to the equivalent of U.S. S260 
million, which is free of interest, fully convertible and available 
for lending by the Bank. The total capital subscription entitles the 
United Kingdom to lO·l % of the total voting power exercised by 
the Bank's 113 member countries as of June, 1970. To this must be 
added contributions to l.D.A. amounting to S383·26 million. 
Another major U.K. outflow to the Bank has been funds (net of 
repayments) which . the \Vorld Bank has borrowed in the form of 
bonds in Britain. These bonds have a triple A rating as security at 
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their going rate of interest which of course flows back into the U.K. 
Finally the country has made not an inconsequential contribution to 
.the staffing of the World Bank. Currently about 15 % of the pro
fessional positions in the Bank and LF.C. are held by British 
nationals. 

TABLE 4. U.K. and the World Bank. 

Inflows Outflows 

S million I S million 
equivalent equivalent 

Goods and services Share subscription 
I 

260 
purchased in the I U.K. under: Contribution to IDA 383 

IBRD projects 1125.6 3 Bond issues in } I (48) IDA projects 328·9 £Sterling 

I Interest on Bank Outstanding 30.6.70 31 
loans and bonds 
held * U.K. purchase of U.S. S ! 

Bonds (outstanding ! 
30.6.70) ·9 

U.K. portfolio 1 
purch~ses of Bank J (26) 
commitments 

(Outstanding 30.6.70) 
I 3 

TOTAL 1454·5 
I 

686 

.. 
*Not known prectsely probably not over 82 mtlhon. 

U.K. Inflows or Benefits 
The principal benefit which the United Kingdom derives. fro m 

membership in the World Bank has been the orders obta ined by 
British industry for the supply of oods and services for projects 
being assisted by World Bank loans. The Bank requires its borrowers 
to make procurements with its fina;nce under conditions of inter
national competitive bidding among member countries of the 
Bank and Switzerland. 

Up to the end of June 1970 payments received by the C.K. for 
such orders totalled U.S. S 1,125·6 million for Bank projects which is 
more than four times the U.K.'s paid in capital subscription. Jt a lso 
obtained business worth U.S. $328·9 million for l.D.A. projects. 

These disbursements covered a wide range of activit ie5 and a 
variety of goods and services as will be seen from Tables Sa and 5b. 

As an international civil servant f feel restrained from comme nt
ing on these two tables in a national context. One feat ure tha t 
deserves comment, however, is the use of British consultants. In t he 
process of expanding its lending activities the Bank has turned 
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TABLE 5A. Disbursements in the U.K. 

Purpose of Loan I.B.R.D. 
I 

I.D.A. 

(amount in U.S. S mi ll ion 
· cquiv. as of 30.6.-0) 

Electric power 337·5 10 ·6 
Transportation 458·1 81· 1 
Telecommunications 12 · 6 3·4 
Agriculture 40·2 32 ·5 
Industry: 105·8 180·4 

(of which fertiliser 0·4) 
Water Supply 6·5 1·6 
Education 2·0 5 ·0 
Development Finance Companies 130·0 2·8 
Multi-purpose loans 30·2 10·0 
Engineering Surveys 0·5 
International Finance Corporations 1·9 
Others 0·8 

TOTAL 1125 ·6 3:8· 9 

TABLE 5B. Disbursements in the U.K. 

By category of goods and services I.B.R.D. I I.D.A. 

(amount in U.S. S million 
equiv. as of 30.6. -o) 

Chemicals 0 · 1 1·0 
Construction materials 7·7 3·8 
Construction equipment 9·3 6·2 
Mechanical equipment 52·4 _}·5 
Textile machinery 51 ·9 0 · 8 
Agricultural machinery 6·5 :~ - 1 
Electrical equipment . 59-4 ~3·6 
Automotive machinery and equipment 3·0 15·5 
Vessels and floating equipment 8·6 0·5 
Materials and equipment for railways 20·0 13 ·1 
School equipment and supplies 1·3 1·6 
Civil works 43·8 23 · 2 
Consultants services 24·0 8 ·3 
Freight and Insurance ~ 4·4 1·6 
Loan charges 3·5 
Prior to 7 .1.66 829·6 123·6 
Miscellaneous 1· 5 0·3 

TOTAL 1125 ·6 328·9 

increasingly to the use of consultants' services in ·-recent years. It 
may surprise some to see that the U.K. earned the equ i\·alent or 
U.S. S32·3 million in consulting fees since the I st July, 1966 fro:-1 
Bank and J. D.A. financed projects. As the Bank's operations e:\par.d 
over the next few years there are clearly further opportunities f~ r 
the U.K. to benefit from Bank Group operations pro\·ided its 
tenders for goods and services are ·competitive. 
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I trust that this rapid survey of the World Bank's role in 
agriculture has given you some insight into the institution's objecti\·e:; 
·and modus operandi. The role that the World Bank \vill have to 
play in helping development in the years ahead is likely to increase. 
To expand its business in some of the poorest countries. however. 
will need a continuance of a blend of soft (I.D.A. type) loans as 
well as hard loans. Developed countries will need to cooperate with 
the World Bank to make this expansion possible. 

REFERENCES 
(I) ROBERTS. McNAMARA. Address to the Board of Governors, LB.R.D. at the Annual Meeting. 

30 September, 1968. 
(2) PARTNER~ IN DEVELOPMEJ:-~T. Report of the Commission on Individual Development, Chairman. 

Lester B. Pearson, Publishers: Praeger Publishers, 1969. 
(3) DISCOUNT CASH FLOW. George B. Baldwin, Finance and Development, September, 1969. 
(4) CONSULTANTS FOR AGRICULTURAl. DEVELOPMENT. M. M. M. van Gent, Finance and Develop

ment, June, 1968. 
(5) W. C. BAUM-The Project Cycle. Finance and Development, Volume 7, No.2, June, 1970. 
(6) C. P. McMHKAN- Animal Production: Constraints and Their Removal, Finance ami 

Development, June, 1970. 
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ANNEX TABLE 1. The Record for Ten Years-1961-1970. (Expressed in millions U.S. $). 

Fiscal Year 

1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 

WORLD BANK 
Loans: Number 27 29 28 37 38 37 46 44 84 70 
Loans: Amount S610 ~882 S449 $810 $1,023 $839 S877 S847 81,399 $1;680 

Disbursements 398 485 620 559 606 668 790 772 762 772 
Repayments to Bank 101 104 1 I 3 117 137 166 188 237 298 329 

Gross Income 167 188 204 219 267 292 331 356 410 504 
Net Income 63 . 70 83 97 137 144 170 169 171 213 

1.-.. 
f -

Total Reserves 602 699 813 846 895 954 1,023 1,160 1,254 1,329 

Borrowings: Gross 787 271 121 100 598 288 729 735 1,224 735 - Borrowings: Net 300 104 - 5 - 32 250 64 503 215 698 299 
\0· 

Subscribed Capital 20,093 20,485 20,730 21,186 21,669 22,426 22,850 22,942 23,036 23,159 

Member Countries 
... " 68 75 85 102 102 103 106 107 110 113 

l.D.A . ·----· - ---
Credits: Number 4 18 17 18 20 12 20 18 38 56 
Credits: Amount , SlOt $134 S260 S283 $309 $284 $354 $107 $385 8606 

Disbursements -- 12 56 124 222 267 342 319 256 143 

Subscribed Capital 906 917 9()9 9H7 990 999 1,000 1,000 1,013 1,014 

Suppkn1cntary Resources and spcl·ial 
l'lllllrihutions .. (, (,71) 7.VI 7( •. 1 7(,t( 773 1,054 I ,950 

---- -~------ . -----· ----------- _.,.. ______ _ ... ·---·---- ------ --------- -- - ---- - --- ---· - - .- .. 
Member Countries 51 62 76 93 94 % 1)7 98 l02 105 

- ---------...,-·--· ---- ----~- - ------ ------ ------ ----- ---- -- --- --- ------- - ------· ·---
l'r11k~'iilllrnl St a 11' Jl7 .I·I1J 11()(1 4·1·1 111)(1 (,I.e; (1~5 7-10 I) J7 1,1 M1 
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ANNEX 

TABLE pt:'Loans Signed by I.B.R.D./f.D.A. Total Aid to Agriculture 
· 1965/66-1969/70. (In S million equivalents )·. 

1965/66 1966/67 1967/68 1968/69 1969/70 

IBRD Total (Sm) 839 877* 847 1399 1680 
Agriculture 121 61 145 278 187 
Agr. as % of total 14 % 7 % 21 % 20 % 11 % 

IDA Total 284 353 107 385 606 
Agriculture 32 26 27 89 226 

IBRD/TDA Total 1123 1230 954 1784 2286 
Agriculture 152 87 172 367 413 

. Agr. as % of total 14 % 7% 18 % 21 % 18 % 

*8100 million to J.F.C. 
Source: I.B.R.D./l.D.A. Annual Reports. 

lR·p · r) ) \C! . 
TABLE ,[ Disbursements as of June 30, 1970. (Expressed in millions of U.S. S) 

Country 
I 

Bank I.D.A. 

United Kingdom I 1,125. 6 328·9 

Total identifiable disbursemenB 7,396·9 1,429 ·4 

Other disbursements: 
Local 731·9 231 · 1 
Undetermjned . 2,226 ·0 81 · 1 

GRAND TOTAL 810,354· 8 S1,741· 6 
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. ANNEX 
TABLE 3. Bank Loans and !.D. A. Credits by Purpost: and Art>a. Cum.ulatil>c Total, June 30. 1970. (Millions of U.S. Dollars, initial commitment of cancellations and refundings) 

BANK LOANS BY AREA l.O.A. CREDITS BY AREA 
---- ----

Austra-~----
---- ------- --- ---- - - -

Total Asia and Western Asia and Western 
Bank and Middle Hemi- Middle Hcmi-

Purpose -J.D.A. Total Africa East lasia Europe sphere I.F.C. Total Africa East Eu-rope sphere 
---- ---- --- ---- - --- - - - ---- --- ---- --- ---

GRAND TOTAL 8 17,047 ·7 8 14,274 ·6 $2,014·5 54.628·2 $415 · 6 $2,565· I 84,352 ·2 3200·0 $2,773·1 S548 · 1 81,989·6 $92 ·3 ~ 143 · 1 . 

ELECTRIC POWER 4,805 ·0 4,642 ·2 512·4 956 ·3 148 · 2 646 · 1 2,379 · 1 - 162·8 15·3 89 ·9 25·7 31·9 

TRANSPORTATION 
.. 

5,252·1 4,405 ·4 915 · 8 1,750 · 3 58 · 0 585·6 1,095 · 8 846 ·7 267·1 502 ·3 ·- 77·3 -
Railways 2,042 · 2 .1,688· 8 446·8 734 · 1 42·0 272 ·4 193 ·5 - 353·4 26·6 326 · 8 - -
Shipping 12 ·0 12 ·0 - - - 12 ·0 - - - - - - -
Ports and waterways 519·2 481·9 169·6 162 ·0 6·7 98·4 45·3 - 37 · 3 II · 7 25 ' 6 -
Roads 2,527· 3 2,071 · 3 249·4 792 · 5 - 195 · 6 833·8 - 456 ·0 228 · 8 149·9 - 77 · 3 
Airlines and airports 22 ·0 22·0 - 5·6 9 · 2 7 · 2 - - - - - - -
Pipelines 129 · 5 129 · 5 50·0 56 ·2 - - 23.3 - - - - - -

T ELECOMMUNICATIONS 379·7 243 ·9 37·1 65 ·4 - 40·3 101 ·1 :._ 135 ·8 0·8 135·0 - -

AGlUCULTU RE," FORESTRY AND 
FISHING 1,919 · 1 1,294· I 199 · 1 536 ·8 - 124·8 433·5 - 625 ·0 119·9 450 ·3 31 · 9 22 · 9 

Farm mechanisation 24·4 24·4 5 ·0 9·0 - 2 ·0 8·4 - - - - - -
Irrigation and flood control 1,029·1 707·1 81·0 429·9 - 85 · 3 I II ·O• - 322 ·0 39·0 251 · 1 31·9 -
Land clearance, farm im-

4S ·3 provcment, etc. 107 ·6 80 · 7 24·2 - 2·2 9 ·0 - 26·9 26·9 - - -
Crop process ing and storage 38 · 1 12 ·2 5 · 2 2·0 - 4·2 0·8 - 25·9 6·7 19 ·2 - -
Livestock improvement 234·1 203 · 3 5 · 3 4·4 - 25 ·0 168·6 - 30·8 7 ·9 - - 22 ·9 
Forestry and fishing 42·9 41·6 7 ·9 22·2 - 6 · 2 5 · 3 - 1· 3· I · 3 - - -
Agricultural credit 358 . 8 197·1 42 · 8 24 ·0 - - 130 ·4 - 161·7 21 ·2 140 · 5 - -
Smallho lders and plantations 84 · I 27·7 27·7 - - - - - 56·4 16 ·9 39·5 - -

INDUSTRY 2,269 ·8 2,165 ·8 249 · 0 1,141·5 - 555·7 219 ·6 - 104 ·0 5·0 64 ·3 34·7 -
Iron and -steel 399 ·0 399·0 4.-- 344·1 - 25·0 30·0 - - - - - -
Pulp and paper 133 · 7 13J.7 4 ·2 - 109 · 5 20 ·0 - - - - - -
Fertiliser and other chemica ls 171 ·4 141·4 JO ·O 57 ·0 - 54·4 - - 30 ·0 - 30·0 - __; 

Other industries 274 · 1 264·7 20 · 5 5 ·2 -- 203·6 35 · 4 - 9·4 - 9 ·4 - -
Mining, other extractive 179 · 1 179·1 101·0 19·5 - 11 ·9 46 · 7 - - - - - -
Development finance com-

panics 1, 112 ·6 1,048·0 97·5 711 · 6 - 151 ·4 87 · 5 - 64 ·6 5 ·0 24·9 34 · 7 -
.. 

G ENERAL DEVELOPM ENT AND 
PROGRAM LOANS 1,207 ·3 552 ·3 40·0 103 ·8 308 ·5 100·0 - - 655 ·0 - 655·0 - -
EDUCATION 323·7 144· 5 40·3 l9 ·8 -- 12·0 62·4 - 179 ·2 Jl8·9 52 ·3 - 8·0 

FAMILY PLANNING 2 ·0 2·0 - - - - 2 ·0 - - - - - -
WA.TER SYSTEMS 175 · I 127· I 20 ·0 44 ·4 - 3·9 58·8 - 48 · 0 15·1 29·9 - 3·0 

POST-WAR RECONSTRUCTION 496·8 496 ·8 - - - 496·8 - - - - - - ----- · -
PROJECT PREPARATION AND 
TECHNICAL ASSISTANCE 17 ·6 0·9 0 ·9 - - - - - 16·7 6·1 10·6 - -
FINANCING LOAN aFC) _ 2oo·o I 200·0 

I 
- - - - - 100·0 - - - - -

- --

Note: Multipurpose loans are distributed according to each purpose and not assigned to the major purpose. Detail may not add to totals be-cause of roundm11. 
•1ncludes Loan No. 559 Guyana. Sea defence project. 
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THE ROLE OF THE WORLD BANK IN AGRICULTURAL 
DEVELOPMENT 

by 

0. T. W. PRICE, B.Sc. , M.S. , M.A., D.Phil. 

International Bank for Reconstruction & Development, Washington, 
U.S.A. 

Summary 
Besides their own savings, the developing countries must rely to 

a considerable extent on foreign sources of capital for financing their 
development. The W odd Bank Group channels a small (1 0 %), but 
increasing, share of these capital transfers through either the Group's 
main organisation, the International Bank for Reconstruction and 
Development (I.B.R.D.), or its two affiliates, the International 
Development Association (I.D.A.), and the International Finance 
Corporation (I.F.C.). The Group obtains its operating funds from 
private and governmental sources and commits them under widely 
varying conditions. Annual commitments have trebled during the 
last decade, reaching $2,300 million in the financial year 1970. 
Actual disbursements average about $1,000 million per year. 

The developing world's heavy dependence on agriculture is 
reflected by the emphasis which loans for agriculture receive, and 
these involve both import substituting and export expanding types 
of projects. About one-fifth of all I.B.R.D./I.D.A. commitments 
are for agricultural projects and an additional important share of 
I.F.C.'s investment is in the fertiliser and food processing industries. 
Through its capital subscription, bond purchases and as a source for 
I.D.A. funds, the U.K. plays a considerable financial role in the 
Group's activities. Against this outflow of funds, however, stand 
the orders obtained by British industry and consulting firms for the 
supply of goods and services to Bank-financed projects. 

Preface 
I would like to take this opportunity to thank your Society 

for showing an interest in the World Bank by asking me to address 
you today on " the role of the World Bank in Agricultural Develop
ment." 

Turning to today's topic, I would like to give you the frame
work of my talk. Firstly, I shall review the broad needs of the 
developing countries and the place of the World Bank in the process 
of development (including what it is and what it does). I will then 
describe more specifically the Bank Groups' activities in agriculture. 
I have chosen to close my talk with a few observations on the 
contributions which the United Kingdom has made to the Bank and 
the benefits which it has derived from being a shareholder. 
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General Introduction 

In order to place the subject in perspective it is helpful to 
describe very briefly but in general terms some of the characteristics 
of the less developed countries (L.D.C.) of the world. They have 
relatively low incomes per head, high population growth rates (often 
2·5 % per annum) and relatively low growth in incomes per head 
(sometimes 1% or less). In addition they invariably have a high 
proportion of their working population engaged in agriculture 
(frequently over 50 %). 

In these circumstances it is understandable that much thought 
and effort is being devoted in the developing world to means of 
accelerating growth in the gross national product per head and more 
recently to the role which agriculture can play towards this end. 
While politicians, economists, sociologists and others in the 
developed world may be concerned with the environment, welfare 
considerations and more equitable distribution of income and 
wealth, countries of the developing world are still mainly preoccupied 
with finding means of accelerating their rate of economic growth, 
i.e. with the creation of wealth as distinct from its distribution. In 
some ways "An Inquiry into the Nature and Causes of the Wealth of 
Nations" published by Adam Smith in 1776 might be more relevant 
to the developing world than the scores of books on welfare, social 
security and environment that grace western bookshelves and often 
even the bookshelves of westerners working in the developing 
world. 1 

While there are other social, political and economic con
siderations relevant to the developing world there can be little doubt 
that one of the major objectives of the less developed countries at 
their present stage of development must be to accelerate the growth 
of gross national product (for the creation of goods and service) 
per head. It is also a brutal fact that one of the few means available 
to a developing country to achieve this growth by its own initiative 
is by making the labourer produce more than he is "permitted to 
consume"* thus creating a surplus (or savings) which can be invested 
in order to raise the productivity of labour and its wealth creating 
ability still further. This is of the essence of economic growth at the 
early stages of development almost regardless of the political 
regime chosen to accomplish it ( cf. the early development of the 
United States of America, the United Kingdom or the U.S.S.R.). 

In recent years, much attention has been given to means of 
alleviating the gruelling pressures associated with the early stages of 
economic development and to accelerating the process itself. It is not 
my intention to describe all of these but merely to highlight the role 
of the "World Bank Group" in this area. 

1This is a personal view of the author. 
*This rationing is usually achieved by establishing high prices for essential 

consumer goods, keeping wages low, or taxation. The surplus may be collected 
by capitalists or the state. 
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In July, 1944 at Bretton Woods, New Hampshire, U.S.A., the 
representatives of 44 nations completed final drafts of the Articles of 
Agreement for the International Monetary Fund and the Inter
national Bank for Reconstruction and Development (the World 
Bank); two complimentary financial institutions. 

The purpose of the International Monetary Fund (I.M.F.) was 
to promote international currency stability by helping to finance 
temporary balance of payments deficits and by providing for the 
progressive elimination of exchange restrictions and the observance 
of accepted rules of international financial conduct. In some respects 
its activities are better known in the developed world than those of 
the World Bank. Today, however, I wish to confine my observations 
to the latter institution. 

The participants at Bretton Woods recognised that at the end 
of the war there would be a pressing need both for capital to help 
finance the reconstruction of production facilities destroyed by war, 
principally in Western Europe; and to provide capital to help raise 
productivity and living standards in the under-developed areas of the 
world. The World Bank was created to fulfil both these roles and it 
opened its doors for business in 1946. After the European Recovery 
Program (E.R.P.) arising from the Marshall Plan became operational 
in 1948, however, the World Bank turned its attention from the 
immediate problems of reconstruction in Europe to the financing of 
development; this has remained its major activity. 

In effect, the major function of the World Bank, even from 
its early days, has been that of augmenting the capital supplies of 
the developing countries in order to accelerate the process of growth 
and alleviate some of the suffering and drudgery normally associated 
with the early stages of economic and social development. It was 
recognised at its inception that while the capital needs of the develop
ing countries would be very large, the risks associated with invest
ment in these countries were such that private capital would often be 
unwilling to fulfil them without some form of guarantee. The World 
Bank was created to help overcome this difficulty. It was authorised 
to make or guarantee loans both with its own capital funds and 
with private capital which it could raise on the money markets of 
the world. In order to attract private capital its financial structure 
was designed in such a manner that the risks on its investments would 
be shared by all member governments roughly in accordance with 
their economic strength. Furthermore the risk cover was virtually 
complete since the total outstanding amount of the loans made or 
guaranteed by the Bank was not to exceed the total of its unpaid 
subscribed capital, reserves and surplus. These features are in
corporated in the Bank's Articles of Agreement. 

The Articles establish the Bank as an intergovernmental 
institution, corporate in form but with all its capital stock being 
owned by member governments. The Bank's authorised capital is 
now equivalent to $24,000 million (£10,000 million) of which the 
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equivalent of approximately $23,159 million had been subscribed as 
of June 30, 1970. However, only one tenth of this or $2,316 million 
is paid in. 

The Bank obtains the bulk of the funds required for its lending 
through Bond issues in the capital markets of the world. The 
security for this borrowing is based on the Bank reserves and the 
unpaid element of the Bank member Government's subscriptions. 

TABLE 1. Source of Funds for Loan Disbursements. 

Cumulative to Fiscal I 
Fiscal 

June 30, 1969 1969 1970 
. 

$m % $m % $m % 
Borrowings 4,222 38 689 64 923 54 

Sale of loans 2,177 20 35 3 195 12 

Usable subscriptions 1,912 17 6 1 39 2 

Repayment of principal 1,798 16 298 27 329 19 

TOTAL 11,074 100 1,702 100 1,092 100 

Table 1 which gives the Bank's sources of Funds for disburse
ment serves to, illustrate the importance of the capital markets to the 
Bank's operations. It also highlights the key role which the Bank 
serves as a bridge for private capital. It is one of the unique features 
of the Bank that, although it is an inter-governmental organisation, 
it relies heavily upon private capital for its financial resources. 

The Articles of Agreement of the Bank also contain several 
provisions and guide lines which have proved invaluable over the 
years in ensuring that the Bank operates along sound financial and 
economic lines. The Articles of Agreement enjoin the Bank to act 
"prudently" in making loans paying "due regard to the prospects 
that the borrower ... will be in a position to meet its obligations 
under the loan". It is also urged to ensure "that the more useful and 
urgent projects large and small alike, will be dealt with first". It is 
expected and encouraged to "promote the long range balanced 
growth of international trade and the maintenance of equilibrium 
in balances of payments by encouraging international investment 
for the development of productive resources of members". It is 
prohibited from making "tied" loans since it must not impose any 
conditions requiring the proceeds of its loans to be spent in any 
particular member country or countries. Furthermore only financial 
and economic considerations shall be relevant to the Bank's decisions; 
it must not be influenced by the political character of the country 
to which it is lending. Nor must the Bank and its officers interfere 
in the political affairs of any member. 
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Two other significant provisiOns in the Bank's Articles of 
Agreement are of general interest. The Bank's loans, except in 
special circumstances must be used to meet the foreign exchange 
requirements of specific projects. Also the Bank must be satisfied 
before making a loan that the borrower would be unable to obtain 
the loan from other sources on conditions reasonable for the 
borrower. In effect the Bank should not act in competition with the 
private capital but help to supplement it. 

Since its inception in 1946 the Bank has sprouted two affiliate 
institutions, namely, the International Finance Corporation (I.F.C.) 
in 1956 and the International Development Association (I.D.A.) in 
1960. Collectively the three institutions are known as the World 
Bank Group. The World Bank, the senior institution, only makes 
loans to governments or, under the cover of a government guarantee, 
to other institutions. I.F.C. s:1pplements the activities of the Bank by 
making investme:tts on commercial terms (and without government 
guarantees) in productive private enterprises in developing member 
countries. I.D.A. loans are approved on similar criteria to Bank 
loans but on terms which place a much lighter burden on the 
borrowing country. For example World Bank Loans currently carry 
an interest charge of 7!-% whereas I.D.A. loans have no interest 
charge and only carry a charge of ! % which serves to defray the 
cost of administering the loan. Funds for I.D.A. lending are obtained 
from grants made by the developed member.countries and therefore 
have to be distinguished from Bank loans, out of borrowing in the 
world markets. 

'The following facts will help to place the Bank Group's lending 
activities in perspective. Currently the :n,et flow of financial resources 
to the developing world is approaching 13 thousand million dollars . 
Over half of this comes from government sources and the remainder 
is private capital movements. The Bank Group's share of the total 
financial flows is around 10 % and is rising at a time when other 
international financial support, and particularly that from official 
bilateral resources, is tending to stagnate and in some important 
instances to decline. (The World Bank, as has already been indicated, 
derives its funds from both official and private sources) . 

Annual loan commitments entered into by the Bank Group have 
more than trebled during the last decade while disbursements have 
more than doubled. (See Annex, Table 1). The Bank Group's loan 
commitments (including I.F.C.) reached $2·3 billion in the financial 
year 1970 making it for the first time probably the largest develop
ment agency in the world and exceeding the U.S. foreign aid bill of 
$1 · 8 billion. Money committed however, is money pledged but not 
invested or disbursed. Disbursements in the last 3 years have 
fluctuated around a thousand million dollars but there are prospects 
that the rate of disbursemen1: will be raised in the near future as the 
capital adsorptive capacity of the developing world is improved 
in a variety of ways. 
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World Bank and Agriculture 

General: 
The World Bank under the direction of its current President, 

RobertS. McNamara, is in the process of expanding considerably its 
lending operations. The President has also chosen to give special 
emphasis to agriculture, education and population control. These 
are mutually related facets of the general objective of raising pro
ductivity and the quality of living of individuals at an accelerated 
pace. As you will recall in my opening paragraph I emphasised 
that one of the characteristics of the developing world was a heavy 
dependence on agriculture. Many of the problems of development
raising pro<!uctivity per head, creating a surplus and generating 
savings (some of which can be used for building other sectors of 
the economy)-have to be sought in agriculture. 

Despite the fact that foreign capital inflows play an important 
part in financing investment in the developing world and particularly 
in providing much needed foreign exchange and technology it is well 
to remember that the export of goods and services of the developing 
countries provide 85 % of their foreign exchange needs. Even more 
significant is the fact that some 88 % of their export earnings are 
derived from the sales of primary products. Agricultural products 
dominate the export earnings of many of these countries. Owing to 
the large and rapidly expanding populations of some of the L.D.C.'s 

__ food imports also often absorb a substantial part of their extremely 
scarce foreign exchange earnings. · 

The agricultural sector it will be seen has a strategic role to 
play as an engine of growth in economic development of these 
countries. Yet in the early 1960's many were despondent of rapid 
economic progress simply because of the poor growth in the agri
cultural sector in relation to population growth-the latter has 
often been growing at between 2 and 3 %. 

TABLE 2. Average Annual Rate of Growth in Agricultural Production. 

(Percent) . 

1960-1966 

Developing countries: 
Africa 2·1 
S. Asia 0·6 
E. Asia 3·2 
S. Europe 3·7 
Latin America 2·9 
Middle East 4·1 

Industrialised countries: 1·8 

Agricultural development efforts fall in the main into two 
categories namely those concerned with import saving and those 
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directed towards ex~anding the earnings from export crops. At 
later stages of development other considerations assume greater 
significance. 

Food Crops 

In most of the developing countries raising agricultural pro
duction in order to reduce imports involves increasing the production 
of locally produced food at a faster rate than population. The 
application of science and technology to food crop production in the 
L.D.C.'s has achieved dramatic results in the latter part of the 
1960's. The development of the low photo-sensitive varieties of rice 
at the International Rice Research Institute at Los Banos and of 
dwarf wheat by CYMMIT (Mexico) have led to substantial in
creases in the production of these crops in some of the developing 
countries. Their impact has sometimes been referred to as the 
"Greep Revolution." 

While plant breeding and selection is undoubtedly opening up 
the prospects for an improvement in the supply of indigenously 
produced foods in the developing world and thus reducing it~ 
dependence on·imports it is mistaken to assume that the expansion 
in production can be achieved with new varieties alone. A whole 
range of factors affects the rate of adoption of these new varieties 
and the prospects of continuing increases in production. 

In many of the developing countries of Asia a perennial irri
gation supply is probably the first priority in ensuring the adoption 
and spread of improved food crop varieties. New varieties will only 
give major increases in yield if they have adequate water and this in 
turn needs to be supplemented with heavy rates of fertiliser dressing 
and timely application of pesticides and fungicides. I need hardly 
point out to the Fertiliser Society that the nutrient requirements of a 
wheat crop producing on average 8 cwts. per acre (traditional 
variety) is very different from a crop of Mexi-pak wheat yielding 
1 l tons or more per acre. (Nitrogen was frequently the only nutrient 
which gave an economic response at the low yield potential of the 
old varieties). Economic responses to phosphatic and potassic 
fertilisers tend to emerge following the removal of considerably 
more nutrients which results from the harvesting of much heavier 
crops. 

The increases in production made possible with the new rice 
varieties, provided perennial irrigation is available, are spectacular. 
Take the case of the high yielding varieties of paddy moving into 
commercial use in the Philippines. These are capable of out-yielding 
the local varieties at least two-fold under general farming conditions. 
Couple with this the facts that (i) the local varieties take 140-180 
days to mature compared with 100-130 days for the new varieties 
and (ii) that the new varieties because of their low photo-sensitivity 
can be grown at any time of the year thus enabling 2! crops to be 
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grown in 12 months. In theory the production potential per hectare 
has been raised as follows:-

1st crop 
2nd crop 
l 3rd crop 

Yield per hectare 
Non-irrigated Irrigated 

(new variety) 
(metric tons paddy) 

1·5 2·8 

1·5 

3·2 
1·6 

7·6 

In this illustration the annual yield per hectare under year-round 
irrigation could be five times as great as that from monsoon fed 
non-irrigated paddy. To make these results possible, however, the 
following conditions have to be fulfilled: 
(a) an adequate and year-round supply of water from canals or 

tubewells; 
(b) adequate supplies of good seed, fertilisers and pesticides 

available at the appropriate time and at reasonable prices; 
(c) credit facilities which enable peasant farmers to purchase 

the requisite inputs at interest rates which are not usurous; 
(d) price/cost relationships for farm products and inputs which 

provide an economic stimulus to adopt improved farming 
methods; 

(e) the provision of grain drying, storage (and possibly harvesting) 
facilities. (Marketing and transport facilities may also be 
required). 
Crops grown with irrigation outside the monsoonal rain period 

may give higher yields because of greater sunshine during the 
growing period but infrequently have to be harvested during the 
monsoon rains. The increased production can only be realised if 
drying and storage facilities are available otherwise part of the 
crop will rot. Where the increased production is surplus to local 
absorption it is also essential that transport and marketing facilities 
are available to handle the crops. 

These features of the "Green Revolution" serve to highlight 
the need for additional capital in the lesser developed countries if 
they are to realise some of the opportunities now becoming available 
for raising the production of staple foods. 

About half the volume of lending of the World Bank Group to 
agriculture in the developing countries is still directed towards 
extending or improving irrigation facilities and irrigation water 
storage and drainage. Other loans directed at accelerating the 
adoption of new food grain varieties are concerned with seed multi-

- · plication, grain storage, drying and improved milling facilities, 
fertiliser plants in the public and private sectors, and agricultural 
credit institutions. (The volume and types of loans to agriculture 
are discussed more fully later). 
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Export Crops 
The developing countries are extremely dependent on primary 

products for generation of foreign exchange. At present nearly 90 % 
of their export earnings are derived from this source. Furthermore, 
these earnings are usually determined by the fortunes of a narrow 
range of products: almost half of the L.D.C. 's depend on a single 
commodity for more than 50 ~~ of their total exports and three
quarters derive more than 60 % of their export earnings from 
three primary products. It follows that the import capacity and 
developmental potential of these countries are extremely sensitive 
to changes in prices and market opportunities for one or two 
products only. 

In general, markets have been growing relatively slowly for 
many of the products which the L.D.C. have to sell and prices have 
also fluctuated widely. The major markets for many of their agri
cultural exports, e.g. cocoa, coffee, tea, have been the developed 
countries which enjoy relatively high living standards and where 
consequently changes in incomes and prices have had relatively small 
effect on the demand for these products. Certain primary products 
have been under pressure because of the development of synthetic 
substitutes, e.g. cotton , jute, wool, rubber, etc. Also, in the case 
of certain agricultural products trade has been restricted because of 
protection given primary producers in the industrial countries. 
In view of some of these difficulties facing the primary producers 
in the lesser developed countries, the Board of Governors of the 
I.M.F. /I.B.R.D./I.D.A. at its Twenty-Second Annual Meeting in 
Rio de Janeiro, on September 29, 1967, passed a resolution asking 
the staff of these three organisations to consider what measures 
should be taken by both the developing and developed countries 
to help stabilize the prices of primary products. 

As an outcome of these studies it was decided that the Inter
national Monetary Fund should be prepared to extend assistance 
to members in connection with the financing of international buffer 
stocks of primary products subject to certain principles and limi
tations. 

It was agreed that I.B.R.D.'s contribution in this area should 
be "within the framework of the Bank Group's regular lending 
standards and procedures as well as of its technical assistance and 
advisory activities." Among the various ways it was considered 
that the Bank might help, the following deserve particular mention : 
(i) Diversification of production. It is clear that the Bank should 

attempt to finance projects to produce primary products that 
appear to face relatively favourable market prospects. It 
should also help finance projects which might provide alter
native employment to factors currently being used in the pro
duction of surplus commodities; 

(ii) Strengthen the competitiveness of primary products. This it 
can do by helping to finance cost-reducing techniques of 
production, e.g. replanting with high-yielding clones of rubber, 
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or oil palm or tea, which have considerably higher yields but 
lower costs per unit of output. Costs of natural rubber in 
particular are being reduced considerably by the introduction 
of high-yielding clones, new tapping techniques and even new 
processing and marketing methods. The Bank Group will 
also participate in financing research aimed at reducing pro
duction costs and developing new uses for primary products. 

Livestock Products 
The consumption of livestock products are low in the developing 

countries and at GNP of $100-$250 per head, these tend to be 
luxury products which few can afford to purchase. Vegetable 
sources and fish usually provide most of the somewhat inadequate 
protein intake in these countries. Poultry meat is frequently more 
expensive than the small quantities of red meat available from 
buffaloes and other draft animals as they reach the end of their 
productive life. 

Despite this situation the Bank Group makes substantial loans 
to the livestock industry. In many instances by helping to finance 
improved feed grain production and modern pig and poultry 
production installations, it is possible to reduce the cost of these 
meats substantially. In other areas which have extensive land areas 
climatically suited to beef production, substantial loans are being 
made to foster the production of cattle for meat export purposes and 
thus increase the foreign exchange supplies of the country. The 
price and income elasticities of demand for beef in the developed 
countries are appreciably higher than for many of the traditional 
agricultural exports of the L.D.C.'s. Projects of this type are in less 
danger of creating a surplus situation than many of the more 
traditional exports. 

Some Banking Operations 
A brief description of the modus operandi of I.B.R.D. helps 

to indicate more clearly the way the World Bank views agriculture in 
its overall operations. The Bank sends an economic mission to its 
member countries at regular intervals. Some of the larger countries 
are visited annually while others are visited less frequently. The 
composition of these missions are partly determined by the nature of 
the country being reviewed but usually consist of general eoncomists, 
fiscal economists, and sector specialists. Almost every mission would 
have an agricultural sector specialist and some might include a 
transport economist, an industrial economist, etc. 

In general a country economic mission will report on the 
following items: 

(i) The country's credit-worthiness (this would include an analysis 
of the foreign interest and principal repayment commitments 
in relation to export earnings-the debt-service ratio). 

(ii) The investment and foreign currency needs of the country as 
indicated by the gap between its own resources (or earnings 
prospects) and its needs. 
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(iii) The priont1es or. emphasis between sectors that should be 
given in the country's development and investment program. 
Agriculture usually figures as one of the high priority sectors in 

country economic reports. 
The economic mission to a country is primarily concerned with 

establishing priorities between sectors of the economy in order to 
determine the broad pattern of emphasis in development and bank 
investment strategy. In order to help identify the priorities within 
sectors the Bank sends sector review missions and project identi
fication missions to various countries. In the case of agriculture the 
latter are sometimes undertaken by the F.A.O./I.B.R.D. Co
operative Program or by the F.A.O. on behalf of the United Nations 
Development Programme (U.N.D.P.). 

Either through the country's own initiative or following some 
assistance from the Cooperative Program or U.N.D.P., projects are 
formally submitted to the Bank with a request for Bank assistance in 
their financing. At this juncture the Bank sends a project appraisal 
team to the country to scrutinize the project (or to use the technical 
term to "appraise it"). The team is normally composed of technical 
experts appropriate to the projects (e.g. experts on natural rubber 
production, tea production, irrigation) plus an economist and a 
financial analyst. 

The appraisal team's report is comprehensive and covers the 
technical, commercial, managerial, organisational, financial and 
economic aspects of a project. It will deal with the following: 

(i) Financial rate of return from the project. (The discounted cash 
flow technique is most commonly used, although other aspects 
are also considered). 

(ii) The economic rate of return. Using the ruling, prices in a 
country may sometimes give a misleading indication of the 
value of a project to the economy of that country. An un
realistic exchange rate, tariffs and subsidies, wage rates which 
give an erroneous impression of the opportunity cost of labour 
under conditions of serious unemployment, all these and other 
factors must be taken into account in assessing the economic 
rate of return of a project to the national economy. 

(iii) The cash-flow position. An estimate must be made of the cash 
flow generated by a project to determine whether the borrower 
can meet the obligations of repaying the interest and principal. 

(iv) A set of covenants or conditions for the loan which will help 
to ensure the success of the investment. These cover a wide 
range of factors which are germane. They wi1l always contain 
clauses relating to the terms of repayment of principal and 
interest. They may include conditions relating to institutions, 
pricing and management appointments and structure. 
This brief sketch indicates the way in which the Bank gathers 

and processes information to determine its lending strategy and to 
choose the projects which it supports financially. It wiJl be seen that 
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agricultural projects are not chosen -in isolation but as a part of the 
Bank's assessment of the role of agriculture in overall development. 

Loans to Agriculture: The Record 
Objectives are sometimes more easily defined than achieved. 

The developing countries frequently have difficulty in preparing a 
project and establishing the institutional, economic, fiscal and 
agricultural policy framework which will ensure its viability. It 
follows that the pace at which the Bank Group can expand its 
lending activities is to some extent outside its own control. It is 
given some support in achieving its objectives however by the 
United Nations Development Program which attempts to undertake 
the preinvestment studies necessary tO- prepare a program. It is 
also helped more directly by the F.A.O./I.B.R.D. Cooperative 
Program which is largely financed by the World Bank and whose 
main function is to help member countries prepare projects to the 
stage at which Bank staff can appraise them for a loan. To enable 
the World Bank increase its agricultural lending activities, both the 
Bank staff and the F.A.O./I.B.R.D. Cooperative Program staff have 
been expanded considerably over the last year or two. The Agri
cultural Projects Department is now the largest in the Bank and its 
professional staff number has been increased from around 60 in 
mid-1967 to over 100 at present, and is expected to reach 120 by 
about June 1971. 

Between 1965/66 and 1969/70 the I.B.R.D./I.D.A. loan commit
ments have doubled and those to agriculture have nearly trebled 
(see Annex, Table 2). Loans to agriculture reached $413 million in 
1969/70 and are running at about a fifth of the total I.B.R.D./I.D.A. 
loan commitments. Totali.F.C.loan and equity capital commitments 
per annum are around $100 million at present and over the last 
three years some 12% was invested in the fertiliser industry and 
about 5 % in food and food processing. 

The types of loans made to agriculture and the countries being 
served vary from year to year depending on the projects becoming 
available for financing. Loans to agriculture signed by the Bank in 
the financial year 1969/70 serve to illustrate the types of loans which 
the Bank makes and the wide geographical dispersal of its lending 
activities in any one year. 

In 1969/70 about half the I.B.R.D./I.D.A. loans made to 
agriculture were for irrigation and drainage facilities. This was the 
major type of loan made in that year. It will also be seen that a high 
proportion of the loans are concerned with raising production in 
agriculture. Over the next few years investment in storage, marketing 
and processing facilities are likely to appear more frequently than 
in the past. While lending for large scale irrigation and flood control 
projects have remained an important part of operations in this 
sector, financing activities by the Bank and I.D.A. have been 
widened to include projects covering a broad range of agricultural 
requirements. 
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TABLE 3. Bank Loans and f.D.A. Credits 1969/70 by Purpose. 
(£~pressed in millions U.S. $). 

Bank I.D.A. Total 
l- -----------------------------------1- --------------

Agriculture: 
Afghanistan-Agricultural credit . . . . 
Bolivia-Livestock . . . . . . . . 
Ceylon-Irrigation and drainage . . . . 
Ceylon- Drainage . . . . . . . . 
Colombia-Livestock . . . . . . . . 
Ecuador-Livestock . . . . . . . . 
Ethiopia-General agricultural development .. 
Ethiopia-General agricultural development .. 
Ghana-Fisheries . . . . . . . . 
Ghana- Cocoa production . . . . . . 
Honduras- Livestock . . . . . . . . 
India-Irrigation . . . . . . . . 
India-Agricultural credit . . . . . . 
India-Agricultural credit . . . . . . 
Indonesia-Agricultural estates . . . . 
Indonesia- Irrigation . . . . . . . . 
Iran- Agricultural credit . . . . . . 
Ivory Coast-Cocoa production . . . . 
Kenya- Forestry . . . . . . . . . . 
Malaysia- Land settlement and development . . 
Malaysia-Forestry . . . . . . . . 
Morocco-Irrigation . . . . . . . . 
Niger-Agricultural credit . . . . . . 
Pakistan-Irrigation . . . . . . . . 
Pakistan-Irrigation . . . . . . . . 
Papua and New Guinea- Oil palm, coconuts, 

and cattle . . . . . . . . . . 
Philippines- Irrigation . . . . . . . . 
Spain- Livestock . . . . . . . . 
United Arab Republic- Drainage . . . . 
Uruguay- Livestock . . . . . . . . 
Zambia- Commercial farming . . . . 

13 ·60 

18·30 

6·50 
7·50 
2·60 

13·00 
8·50 

46·00 

34·00 
25·00 

6·30 
5·50 

5·00 
1·40 
5·10 
2·50 

1·50 
3·10 
3·50 
1·30 
8·50 
2·60 

35·00 
35 ·00 
27 · 50 
17·00 
18·50 

0·58 
13·00 
14·00 

5·00 

26·00 

5·00 
1·40 

18·70 
2·50 

18·30 
1·50 
3·10 
3·50 
1·30 
8·50 
2·60 

35·00 
35 ·00 
27·50 
17·00 
18 · 50 
6·50 
7·50 
2·60 

1

13·00 
8·50 

46·00 
0·58 

13·00 
14 ·00 

5·00 
34·00 
25·00 
26·00 
6·30 
5·50 

186·80 226·08 412·88 

The United Kingdom and the World Bank Group (as of June, 1970) 
U.K. Outflows 

I would like to conclude my talk with some observations 
on the contribution which the United Kingdom had made to the 
World Bank Group and also the benefits which it has derived from it. 
Its contributions to the Bank comprises the paid-in portion of its 
capital subscription, amounting to the equivalent of U.S. $260 
million, which is free of interest, fully convertible and available 
for lending by the Bank. The total capital subscription entitles the 
United Kingdom to 10·1 % of the total voting power exercised by 
the Bank's 113 member countries as of June, 1970. To this must be 
added contributions to I.D.A. amounting to $383·26 million. 
Another major U.K. outflow to the Bank has been funds (net of 
repayments) which the World Bank has borrowed in the form of 
bonds in Britain. These bonds have a triple A rating as security at 
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their going rate of interest which of course flows back into the U.K. 
Finally the country has made not an inconsequential contribution to 
the staffing of the World Bank. Currently about 15% of the pro
fessional positions in the Bank and I.F.C. are held by British 
nationals. 

TABLE 4. U.K. and the World Bank. 

Inflows Outflows 

$million $million 
equivalent equivalent 

Goods and services Share subscription 260 
purchased in the 
U.K. under: Contribution to IDA 383 

IBRD projects 1125·6 3 Bond issues in } (48) IDA projects 328·9 £Sterling 

Interest on Bank Outstanding 30.6. 70 31 
loans and bonds 

U.K. purchase of U.S.$ I held * 
Bonds (outstanding 
30.6.70) ·9 

U.K. portfolio I 
purch~ses of Bank J (26) 
comrnttments 

(Outstanding 30.6.70) 3 

TOTAL 1454·5 I 686 

. . 
*Not known precisely probably not over $2 mtlhon . 

U.K. Inflows or Benefits 
The principal benefit which the United Kingdom derives from 

membership in the World Bank has been the orders obtained by 
British industry for the supply of goods and services for projects 
being assisted by World Bank loans. The Bank requires its borrowers 
to make procurements with its finance under conditions of inter
national competitive bidding among member countries of the 
Bank and Switzerland. 

Up to the end of June 1970 payments received by the U.K. for 
such orders totalled U.S. $1,125·6 million for Bank projects which is 
more than four times the U.K.'s paid in capital subscription. It also 
obtained business worth U.S. $328·9 million for I.D.A. projects. 

These disbursements covered a wide range of activities and a 
variety of goods and services as will be seen from Tables 5a and 5b. 

As an international civil servant I feel restrained frotn comment
ing on these two tables in a national context. One feature that 
deserves comment, however, is the use of British consultants. In the 
process of expanding its lending activities the Bank has turned 
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"I'AB~E 5A. Disbursements in the U.K. 

Purpose of Loan I.B.R.D. 
I 

I.D.A. 

(amount in U.S. $million 
equiv. as of 30.6.70) 

Electric power 337·5 10·6 
Transportation 458·1 81·1 
Telecommunications 12·6 3·4 
Agriculture 40·2 32 ·5 
Industry: 105·8 180·4 

(of which fertiliser 0·4) 
Water Supply 6·5 2·6 
Education 2·0 5·0 
Development Finance Companies 130·0 2·8 
Multi-purpose loans 30·2 10·0 
Engineering Surveys 0·5 
International Finance CorpJratior:s 1·9 
Others 0·8 

TOTAL 1125·6 328·9 

TABLE 5B. Disbursements in the U.K. 

By category of goods and services 
I 

I.B.R.D. I I.D.A. 

(amount in U.S. $million 
equiv. as of 30.6.70) 

Chemicals 0·1 1·0 
Construction materials 7·7 3·8 
Construction equipment 9 ·3 6·2 
Mechanical equipment 52·4 21·5 
Textile machinery 51·9 0·8 
Agricultural machinery 6·5 24·1 
Electrical equipment 59·4 23·6 
Automotive machinery and equipment 3·0 75·5 
Vessels and floating equipment 8·6 0·5 
Materials and equipment for railways 20·0 13·1 
School equipment and supplies 1·3 1·6 
Civil works 43·8 23·2 
Consultants services 24·0 8·3 
Freight and Insurance 4·4 1·6 
Loan charges 3·5 
Prior to 7.1.66 829·6 123·6 
Miscellaneous 1·5 0·3 

TOTAL 1125·6 328·9 

increasingly to the use of consultants' services in recent years. It 
may surprise some to see that the U.K. earned the equivalent of 
U.S. $32·3 million in consulting fees since the 1st July, 1966 from 
Bank and I.D.A. financed projects. As the Bank's operations expaQ_d 
over the next few years there are clearly further opportunities for 
the U.K. to benefit from Bank Group operations provided its 
tenders for goods and services are competitive. 
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I trust that this rapid survey of the World Bank's role in 
agriculture has given you some insight into the institution's objectives 
and modus operandi. The role that the World Bank will have to 
play in helping development in the years ahead i~ likely to increase. 
To expand its business in some of the poorest countries, however, 
will need a continuance of a blend of soft (I.D.A. type) loans as 
well as hard loans. Developed countries will need to cooperate with 
the World Bank to make this expansion possible. 
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ANNEX TABLE 1. The Recordfor Ten Years- 1961 - 1970. (Expressed in millions U.S. $). 

I I 

Fiscal Year 

1961 I 1962 I 1963 I 19&tl 1965 I 1966 I 1967 I 1968 I 1969 I 1970 

WoRLD BANK 
Loans: Number 27 29 28 37 38 37 46 44 84 70 
Loans: Amount $610 $882 $449 $810 $1,023 $839 $877 $847 $1,399 $1,680 

Disbursements 398 485 620 559 606 668 790 772 762 772 
Repayments to Bank 101 104 113 117 137 166 188 237 298 329 

Gross Income 167 188 204 219 267 292 331 356 410 504 
Net Income 63 70 83 97 137 144 170 169 171 213 

Total Reserves 602 699 813 846 895 954 1,023 1,160 1,254 1,329 

Borrowings: Gross 787 271 121 100 598 288 729 735 1,224 735 
...... Borrowings: Net 300 104 - 5 - 32 250 64 503 215 698 299 
00 

Subscribed Capital 20,093 20,485 20,730 21,186 21,669 22,426 22,850 22,942 23,036 23,159 

Member Countries 68 75 I 85 102 102 103 106 107 110 113 
---
I.D.A. 
Credits: Number 4 18 17 18 20 12 20 18 38 56 
Credits: Amount $101 $134 $260 $283 $309 $284 $354 $107 $385 $606 

Disbursements - 12 56 124 222 267 342 319 256 143 

Subscribed Capital 906 917 969 987 996 999 1,000 1,000 1,013 1,014 

Supplementary Resources and special 
contributions - - 6 679 756 763 768 773 1,054 1,950 

Member Countries 51 62 76 93 94 96 97 98 102 105 

Professional Staff 317 349 406 444 496 615 685 740 917 1,166 

. 
~~- "' 

,. 
-~ 

-·------·-
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ANNEX 

TABLE 2(a). Loans Signed by I.B.R.D. fl.D.A . Total Aid to Agriculture 
1965/66-1969/70. (In $ million equivalents). 

1965/66 1966/67 1967/68 1968/69 1969/70 

IBRD Total ($m) 839 877* 847 1399 1680 
Agriculture 121 61 145 278 187 
Agr. as % of total 14 % 7 % 21 % 20 % 11 % 

IDA Total 284 353 107 385 606 
Agriculture 32 26 27 89 226 

IBRD/IDA Total 1123 1230 954 1784 2286 
Agriculture 152 87 172 367 413 

Agr. as % of total 14 % 7 % 18 % 21 % 18 % 

*$100 million to I.F.C. 
Source: I.B.R.D./I.D.A. Annual Reports. 

TABLE 2(b). Disbursements as of June 30, 1970. (Expressed in millions of U.S. $) 

Country 
I 

Bank I.D.A. 

United Kingdom I 1,125. 6 328·9 

Total identifiable disbursements 7,396·9 1,429 ·4 

Other disbursements: 
Local 73J ·9 231 · 1 
Undetermined 2,226·0 81·1 

GRAND TOTAL $10,354·8 $1,741 ·6 
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ANNEX 
TABLE 3. Bank Loans and J.D.A. Credits by Purpose and Area. Cumulative Total, June 30, 1970. (Millions of U.S. Dollars, initial commitment of cancellations and refundings} 

BANK LoANS BY AREA • I.D.A. CREDITS BY AREA 
----- ,1- ---- ------- --- ---- --- ---

Total Asia and ( Western Asia and Western 
Bank and Middle Austra- Hemi- Middle Hemi-

Purpose I.D.A. Total Africa East !asia Europe sphere LF.C. Total Africa East Europe sphere 
---- ---- --- ---- ---- --- ---- --- ---- --- ---

GRAND TOTAL $17,047 ·7 $14,274·6 $2,014·5 $4,628·2 $415·6 $2,565·1 $4,352·2 $200·0 $2,773 ·1 $548 · 1 $1,989·6 $92 ·3 $143 · 1 

ELECTRIC POWER 4,805 ·0 4.642·2 512 · 4 956 ·3 148·2 646·1 2,379·1 - 162 · 8 15 ·3 89·9 25·7 31 ·9 

TRANSPORTATION 5,252·1 4,405 ·4 915·8 1,750 ·3 58 ·0 585·6 1,095 ·8 - 846 · 7 267 ·1 502 ·3 - 77 ·3 
Railways 2,042 ·2 1,688 · 8 446 · 8 734 · 1 42 ·0 272 ·4 193·5 - 353 ·4 26·6 326·8 - -
Shipping 12 ·0 12 ·0 - - - 12·0 - - - - - -
Ports and waterways 519 ·2 481 ·9 169·6 162 ·0 6 · 7 98·4 45 · 3 - 37·3 11 ·7 25·6 - -
Roads 2,527·3 2,071·3 249 ·4 792 · 5 - 195 · 6 833 · 8 - 456·0 228·8 149·9 - 77 ·3 
Airlines and airports 22·0 22 ·0 - 5·6 9 · 2 7 ·2 - - - - - - -
Pipelines 129·5 129·5 50·0 56·2 - - 23 ·3 - - - - - -

TELECOMMUNICATIONS 379 ·7 243 ·9 37·1 65·4 - 40 ·3 101 ·1 - 135·8 0·8 135·0 - -

AGRICULTURE, FORESTRY AND 
FISHING 1;919·1 1,294·1 199·1 536 ·8 - 124 ·8 433·5 - 625·0 119 ·9 450 ·3 31 ·9 22 ·9 

Farm mechanisation 24·4 24·4 5 ·0 9·0 - 2·0 8·4 - - - - - -
Irrigation and flood control 1,029 · 1 707 · 1 81·0 429·9 - 85·3 111 ·0· - 322·0 39·0 251·1 31·9 -
Land clearance, farm im-

provement, etc. 107 · 6 80·7 24 ·2 45 · 3 - 2·2 9 ·0 - 26 ·9 26·9 - - -
Crop processing and storage 38 · 1 12 ·2 5 ·2 2·0 - 4 ·2 0 · 8 - 25·9 6 ·7 19 ·2 - -
Livestock improvement 234·1 203· 3 5 · 3 4·4 - 25 ·0 168 · 6 - 30·8 7 ·9 - - 22 ·9 
Forestry and fishing 42 ·9 41·6 7·9 22 ·2 - 6 ·2 5 ·3 - 1· 3 1·3 - - -
Agricultural credit 358·8 197·1 42 · 8 24·0 - - 130 ·4 - 161 ·7 21·2 140 · 5 - -
Smallholders and plantations 84 · 1 27·7 27·7 - - - - - 56·4 16 ·9 39·5 - -

INDUSTRY 2,269 ·8 2,165 ·8 249 ·0 1,141·5 - 555 ·7 219 ·6 - 104 ·0 5 ·0 64 ·3 34 · 7 -
Iron .. and steel 399·0 399·0 - 344 · 1 - 25 ·0 30 ·0 - - - - - -
Pulp and paper 133 ·7 133 · 7 - 4 ·2 - 109 · 5 20·0 - - - - - -
Fertiliser and other chemicals 171 ·4 141·4 30·0 57·0 - 54·4 - - 30·0 - 30·0 - -
Other industries 274·1 264·7 20 · 5 5 ·2 - 203·6 35· 4 - 9·4 - 9·4 - -
Mining, other extractive 179 · 1 179 · 1 101 ·0 19 ·5 - 11·9 46 ·7 - - - - - -
Development finance com-

panies l,ll2 ·6 1,048 ·0 97·5 711 ·6 - 151 ·4 87 · 5 - 64·6 5·0 24 ·9 34 · 7 -

GENERAL DEVELOPMENT AND 
PROGRAM LOANS 1,207·3 552 ·3 40 ·0 103·8 308 ·5 100·0 - - 655 ·0 - 655·0 - -

EDUCATION 323 ·7 144·5 40 ·3 29 ·8 - 12 · 0 62 ·4 - 179 ·2 118 ·9 52 ·3 - 8 ·0 

FAMILY PLANNING 2 ·0 2 ·0 - - - . - 2·0 - - - - - -

WATER SYSTEMS 175 ·1 127 ·1 20 ·0 44·4 - 3·9 58 ·8 - 48 · 0 15·1 29 ·9 - 3 · 0 

PoST-WAR RECONSTRUCTION 496·8 496 ·8 - - - 496·8 - - - - - - -
PROJECT PREPARATION AND 
TECHNICAL ASSISTANCE 17 ·6 0·9 0·9 - - - - - 16 · 7 6 ·1 10 ·6 - -

FINANCING LOAN (IFC) 200·0 200 ·0 - - - - - 200 ·0 - - - - -

Note : Multipurpose loans are distributed according to each purpose and not assigned to the major purpose. Detail may not add to totals because of r ounding. 
•Includes Loan No. 559 Guyana. Sea defence project. 
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PROCEEDINGS 

THE PRESIDENT: MR. P. L. BALDWIN. 

THE PRESIDENT: Ladies and Gentlemen, I am going now to 
open the fourth meeting of the Society for this season at which we 
are going to hear about the World Bank. This paper is being given 
by Dr. Price. 

Dr. Owen Price was brought up on a 400-acre livestock farm 
in Breconshire, and studied under Professor A. W. Ashby at 
Aberystwyth. He graduated in 1946, and in 1947 was awarded a 
research scholarship by the Ministry of Agriculture which enabled 
him to take an M.Sc. course at the University of Wisconsin and an 
M.A. and doctorate at Oxford, based on a thesis on economics of 
land use. 

After three years lecturing at Oxford he joined I.C.I. when~ he 
studied agricultural policy and carried out market forecasting of 
products for the agricultural industry. His list of publications shows 
a particular interest in marginal farming and in capital accumu
lation in the agricultural industry. In 1955 he collaborated with 
Mr. S. W. Cheveley in producing a booklet entitled, "Capital in 
U.K. Agriculture-Present and Future", which must have played a 
significant part in the formulation of the Government's Farm 
Improvement Scheme. 

In the early 1960's he travelled extensively for I.C.I.'s Agri
cultural Division to assess overseas fertiliser markets, and also in 
connexion with the company's international policy in agricultural 
chemicals. 

In 1967 he joined the World Bank. He explains that he sees 
the problems of agricultural investment in the developing countries 
as a challenge. He recognises that in the International Bank for 
Reconstruction and Development (the I.B.R.D.) there is a first
hand opportunity to become directly involved in this work. His 
duties have taken him to many countries, especially in Asia, and 
today we are able to welcome him, during one stop on his travels, 
to talk about the organisation which he represents. His title since 
1969 has been Deputy Chief of the Economics and Preinvestment 
Studies Division of the Agricultural Projects Department. 

He has called this paper, "The Role of the World Bank in 
Agricultural Development". 

Dr. 0. T. W. Price (Presented a paper, "The Role of the 
World Bank in Agricultural Development"): 
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THE PRESIDENT: Thank you. 

May I welcome our guests this afternoon. Now we are going 
on to the discussion period and I should like to call on Mr. Wind
ridge to open the discussion. 

MR. K. L. WIND RIDGE: I should like to congratulate Dr. Price 
on his excellent outline of the functions and activities of the World 
Bank in relation to agricultural development. This is an institution 
with an awe-inspiring name, rendered nonetheless impressive by 
Dr. Price's claim that it is "probably the largest development 
agency in the world". I find it a little surprising that he does not 
also point out that it is far and away the largest agricultural develop
ment agency in the world. The statistical problem of calculating 
what is properly attributable to agriculture is almost impossibly 
complicated. But, to give perhaps the most obvious comparison, 
the figure of 413 million dollars committed to agriculture in 1969/70 
by I.B.R.D. and I.D.A. is roughly 6 times the current budget of 
the F.A.O. and about twice as much as the F.A.O. administers on 
behalf of the U.N.D.P. And I find it salutary to reflect that since, 
as Dr. Price says, the staff of the agricultural department of the 
World Bank numbers only 100, then the ratio of staff to loans 
committed is one person to 4 million dollars per year. 

As Dr. Price points out, the expansion of bank commitments 
in the field of agriculture has been very rapid in the last 3 years. 
Still, considering the substantial publicity with which the Bank has 
been attempting to persuade the world that it is now paying more 
attention to agriculture, it is a little disappointing to note from 
Table 2(a), Page 19, of Dr. Price's paper, that taking I.B.R.D. 
and I.D.A. together the percentage of total bank commitments which 
is attributable to agriculture has remained static at around 18-20 
per cent. 

Moreover, I find it somewhat disturbing to note the growing 
gap between commitments and disbursements. In 1970, I believe 
for the first time, total bank disbursements were exceeded by 
undisbursed commitments. I don't know whether this situation 
applies to a greater or lesser extent in the agricultural sector than 
in other sectors of the Bank's activities, and Dr. Price may care to 
comment. But I should also like him to comment on his statement 
at the bottom of Page 6 that "there are prospects that the rate of 
disbursement will be raised in the near future as the capital adsorp
tive capacity of the developing world is improved in a variety of 
ways." How does the Bank propose to do this? I think this is 
important, because, on the one hand, the longer the pipeline of 
undisbursed commitments, the more difficult it may become to 
raise fresh private capital; and on the other hand, it would be most 
unfortunate if this situation were to cause the Bank to lower its 
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sights in the selection of new projects merely in order to dispose of 
money faster. 

What also makes me a little uneasy is the emphasis which 
comes out right through this paper of the overriding role of economic 
and financial considerations governing the selection of projects. 
Let me give a few examples. Dr. Price says that Adam Smith might 
be more relevant to the developing world than books on welfare, 
social security and environment. Again, at the bottom of Page 5 
we find that "only financial and economic considerations shall be 
relevant to the Bank's decisions." At the bottom of Page 7 we find 
that agricultural development efforts fall into those concerned with 
import saving and those concerned with export earnings. And on 
Pages 11 and 12 we find that, when the Bank sends a mission to 
survey the needs of a country, apparently no sociologist is included 
and the mission's report is considered to be comprehensive if it 
covers technical, commercial, managerial, organisational, financial 
and economic aspects of a project. Perhaps I am being a little unfair 
here, but the point I wish to make is that in a number of developing 
countries, particularly the poorer and · more populous ones and 
particularly those where the green revolution in cereals cultivation 
is having its effect, social considerations are, in my view, becoming 
of vital concern. 

Where there is such a terrible disparity between the riches 
of a tiny urban elite and the great mass of the population-the 
majority enagaged in agriculture-the poorer dryland farmers will 
not, in the long run, tolerate the sight of their more fortunate 
brothers in irrigated areas reaping the very considerable benefits 
obtainable from the new improved and highly yielding varieties. 
The cities are mostly overflowing with humanity, so there is really 
no reasonable escape in that direction, and too large a jump in 
grain production can depress grain prices, driving the poorer farmers 
to desperation. One appreciates that the Bank is a bank and that it 
must not be influenced by the political character of a country. 
All the same, the amount of money it wields constitutes considerable 
power which it can certainly exercise in the selection of projects. 
Money can be used in ways which either alleviate or exacerbate 
social tensions, and in my view, anything which does the latter at 
this point in the history of the human race is to be condemned, 
whatever the apparent economic advantage compared with a project 
which does the former. Perhaps Dr. Price would care to comment. 

For example, it is of course true that, to achieve maximum 
crop production, crops must have optimum supplies of water and 
plant nutrients. But to achieve a given food production target, a 
government may choose theoretically to invest a given amount of 
scarce capital in more water and less fertiliser, or more fertiliser and 
less water. Of course, the latter may be less economic, but it may be 
politically preferable for sociological reasons, because you can 
spread fertiliser around more widely than you can spread irrigation. 
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Indeed, if we look at Dr. Price's figures on Page 9, where he 
quotes the theoretical potential production of rice from multiple 
cropping on irrigated land with new high yielding varieties, we can 
imagine the plight of the poor farmers condemned to farm the 
non-irrigated land if this situation materialised on a large scale in 
any country and if the poor farmers were unable to diversify, as is 
often the case. 

Dr. Price quotes a number of conditions on Page 9 which 
have to be fulfilled before the full benefits of high yielding varieties 
can be realised. But again, I find the human, social aspect missing, 
because it seems to me essential that the farmers themselves should 
be sufficiently educated to know how to realise these splendid 
results, but, above all, that they should be suitably motivated to 
want to do so. Neither of these points can be taken for granted in 
the developing countries. 

What would interest me would be to learn from Dr. Price 
whether the World Bank formulates a general agricultural strategy
and if so, how-and what is it? Or does .it operate from project 
to project largely on an ad . hoc basis within the context of national 
circumstances? For example, as Dr. Price points out, a lot of money 
can be spent-and is being spent-on improving the productivity 
of cash crops in developing countries to increase export earnings. 
But there is a limit to the amount of tea, coffee and cocoa which 
the slowly increasing populations of the Western world can absorb, 
and economies achieved in jute and natural rubber production tend 
to be matched by the march of technological progress in the pro
duction of synthetic substitutes. Of course, this is a wicked simpli
fication, and the battle must go on; but I suppose the Bank must 
have some mechanism for weighing long-term international, even 
global interests against short-term national interests within the 
agricultural sector. 

Investment in water has always been regarded by the Bank as 
capital investment whilst investment in fertilisers has been regarded 
as non-capital investment. This distinction has been convenient for 
the Bank but has always been regarded by outsiders as somewhat 
artificial, and Dr. Price's indications of greater flexibility in Bank 
policy are to be welcomed. As shown in Table 3 on Page 14 , agri
cultural credit is now taking a considerable proportion of Bank 
lending in this sector, and some of this credit is for short-term 
purposes, such as the purchase of fertilisers and pesticides. Not 
much of it so far and, as far as I understand, not much effort to 
direct it towards the specific purchase of fertilisers and pesticides. 

This raises the question: to what extent are there differences 
between the agricultural development strategy of the World Bank 
and that of the F.A.O.? Or can they be equated? One welcomes the 
World Bank's efforts at aid coordination and, in particular, the 
F.A.O./I.B.R.D. Cooperative Programme. The F.A.O. published 
last year its extremely detailed " Provisional Indicative World Plan 
for Agricultural Development" . This estimates that by 1985 fertiliser 
consumption in the developing countries studied- in fact most of 
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them were included-must rise to 31 million tons of nutrients from 
the present level of about 6! million tons. By that time, fertilisers 
and pesticides will require 9 billion dollars of annual credit to 
farmers, or nearly two-thirds of the credit required for all agricultural 
in-puts, compared with roughly one-third today. Fertilisers alone 
are estimated to account for 45 per cent of the value of crop inputs 
in developing countries by 1985 compared with about half this 
figure at present. Farmers in these developing countries will need 
to spent 7·8 billion dollars per year by 1985 just to purchase fertilisers , 
and this compares with an estimated 36 billion dollars as the total 
amount estimated as required for irrigation investment during the 
whole period from 1962 to 1985. I believe the F.A.O. Indicative 
World Plan shows a clear shift in emphasis toward the growing 
importance of fertilisers and it would be interesting to note to 
what extent the World Bank shares this view and is prepared to 
act upon it. 

The Bank is primarily concerned with the foreign exchange 
problem and thus, perhaps even more impressive than the F.A.O. 
figures, are the figures of the O.E.C.D. report on the prospect for 
fertilisers in the developing countries, published two years ago. 
This report estimated that by 1980 the developing countries would 
need 4·7 billion dollars of foreign exchange annually to import 
fertilisers and the raw materials needed for local production com
pared with only 1·4 billion dollars today. Another 845 million 
dollars of foreign exchange would be needed by 1980 to finance 
local production facilities, making a grand total of 5! billion 
dollars annually of foreign exchange for fertilisers alone. 

What is the answer? Build more fertiliser factories in the 
developing countries? That is what the I.F.C. is contributing to. 
I estimate that it and the World Bank itself have collectively sunk 
about 85 million dollars. into fertiliser production capacity, and 
yet the world is witnessing the greatest excess of fertiliser production 
capacity which it has ever known. In these circumstances if capital 
is a scarce commodity in the developing countries, it should not be 
employed in capital intensive industries like the fertiliser industry 
which contribute very little to alleviating the chronic unemployment 
which exists in many of these countries. 

In the light of these remarks, I should like to ask the following 
questions: 

1. Following the World Bank's decision to finance the foreign 
exchange needed to buy certain industrial equipment in India 
which seems a clear departure from previous emphasis on 
project aid, is there any sign that the World Bank would be 
willing to consider financing fertiliser imports or, possibly, 
assume responsibility for the financial management of a world 
food production resources pool, such as that suggested by the 
Director General of F.A.O. , in the light of the F.A.O. and 
O.E.C.D. estimates of the foreign exchange capital and credit 
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requirements of developing countries to finance their future 
fertiliser supplies? 

2. Does Dr. Price envisage an extension of World Bank financing 
for short term agricultural credit for purchase of agricultural 
inputs? For example, does he think the World Bank would be 
likely to be interested in assisting the later stages of F.A.O. 
fertiliser programme projects, following up on the programme 
of demonstrations and trials in farmers' fields and going beyond 
the pilot schemes for credit and distribution of fertilisers? 

3. Does the World Bank, in planning irrigation projects, give 
automatic consideration to the fertiliser requirements of the 
region irrigated, without which the full benefit of investment in 
irrigation will not be realised? 

Finally, Mr. President, with regard to the final section of 
Dr. Price's paper I can only say how pleased I am as a shareholder 
in British industry to note that it gets 2 dollars out of the efforts 
of the World Bank for every one dollar put in by the British investor 
and tax payer. I suspect that this is not terribly significant but, 
like Dr. Price, as the servant of an international organisation, I 
feel I should refrain from comment. 

THE PRESIDENT: Thank you. Dr. Price will find it a formidable 
task to attempt to reply to all that and, therefore, I am going to 
remind him that he ·will have the opportunity to add written com
ments to his replies. 

Perhaps he would just like to comment on one or two of them 
and leave time for questions from the floor. He can then have a 
chance to do his homework on Mr. Windridge's contribution a 
little later. 

DR. 0. T. W. PRICE: I would like to thank Mr. Windridge for 
his obviously keen interest in the Bank's work. I will not attempt to 
answer all his points but I hope in the course of this discussion to 
cover the major questions he has raised. 

The general observation that the Bank does not pay sufficient 
attention to social aspects or gives too much attention to economic 
and financial matters to the exclusion of others deserves serious 
consideration. It is not possible in a short paper to describe all the 
activities of the Bank and I have attempted to give a thumb-nail 
sketch concentrating perhaps rather heavily on project work. 
Project appraisal is almost the last step in the chain of the Bank's 
lending activities. The economic missions and sector missions which 
I have not described in detail are more concerned with the broad 
issue of development, including employment generation, income 
distribution, transfer of resources between various sectors of the 
economy, impact of population growth on quality of life and 
general social considerations. Sociologists (as well as other types 
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of experts) have been used on these general mssions and even 
occasionally on project appraisal missions. It is possible that the 
expertise of sociologists should be used more extensively but at least I 
can assure Mr. Windridge that the Bank is constantly seeking new 
yardsticks by which to judge a project's impact on the overall 
development of a country as distinct from simply its direct financial 
benefits. I.B.R.D. does in fact attempt to evolve a development and 
associated lending strategy generally and for each country in which 
it operates. <7

> 

Indeed the Bank tries to take a wider view of social con
siderations that even the sociologist alone can offer as evidenc~d 
by the fact that it tries to take account of the effect of a proj.ect 
on the environment. I.B.R.D. now has environmentalists on its 
staff. These experts attempt to measure the repercussions which a 
scheme may have on parties which do not directly benefit from it 
e.g. a dam which benefits agriculture may put several thousand 
fishermen out of work. This is a difficult area to measure and 
appraise. I should point out that the Bank's President is also ex
tremely concerned about the social as well as the economic facets 
of development and has repeatedly urged his staff (and publicly) 
the need to seek " quality" as well as "quantity" in measuring 
development. <

7
•
8 > I am sure Mr. Windridge would agree with 

our President however that " this concern must, of course be as 
rigorous, factual and informed as any of our other economic 
analyses and forecasts". <8 > 

When the Bank appraises a project general considerations 
indicating the relevance of the project to the overall wellbeing and 
development of the country have already been reviewed. At the 
appraisal stage the Bank concentrates on tangible measures of 
efficient resource allocation and use. One of the services that the 
Bank attempts to offer at this stage is financial , commercial and 
economic discipline in the use of inputs. It is perhaps well to remem
ber that the contribution of the developed world to the developing 
world in terms of capital flow is only some I 0 to 15 per cent of 
their total. The remaining 85 per cent comes from the export 
earnings of these countries. (Included in the I O-I5 per cent are loans 
from th~ World Bank). Should the World Bank gets its lending 
priorities wrong in some countries from a development viewpoint
and its staff are human and fallible - then the politicians of the 
developing countries still have some room to manoeuvre in the 
allocation of their own foreign exchange resources. 

There is a further consideration. The World Bank's objective 
of raising substantially its level of lending can only be achieved and 
sustained by raising its volume of borrowing on the money markets 
of the world. The Bank has had to assure certain quarters that it 
is not relaxing its conditions of lending and that it is upholding 
certain accepted financial economic and commercial criteria. 

To sum up I think Mr. Windridge will appreciate that while 
the Bank is constantly trying to improve its techniques and criteria 

27 



for lending it has to sail between Scylla and Charybdis. ·lt is both a 
development and banking institution and as such has sometimes to 
sail in unchartered waters. It must ·not veer at any one time too 
far into the "social" sector or too far into the "traditional banking" 
sector without being accused by one interest or another. All I can 
say is that the Bank's staff is still learning in this area and is aware 
that there is room for improvement. 

Mr. Windridge comments on the new cereal varieties bringing 
high incomes to some farmers and depressed earnings to other 
farmers as surpluses lead to falling prices and incomes. I think it is 
necessary at this juncture to think very broadly about the develop
ment process. The surplus created by the Green Revolution has to 
benefit both rural and urban peoples in the developing countries. 
Food costs are a major part of the cost of living in a developing 
country and a substantial drop in the price of rice for example 
has a significant effect in raising the real income or wellbeing of 
an urban worker. It is essential however that a part of the benefit 
from increased yield is also enjoyed by the peasant farmer. This 
can only be achieved if the resources released (including labour) 
from producing cereals can be gainfully employed in some other 
activity. In its agricultural sector work the Bank staff encourages 
certain member countries to plan ahead in order to anticipate and 
avoid serious surpluses by developing alternative crop rotations. 
Agricultural taxation of the large farmers and even subsidies to the 
small farmers in certain circumstances also have a part to play in 
facilitating a change in land use and in reducing individual hard
ships. 

Mr. Windridge who has a vested interest in fertiliser promotion 
quite naturally dwells rather heavily on the subject of financing 
fertiliser purchases. The Bank tends · rightly to concentrate on 
financing capital expenditure as distinct from current expenditure 
although it is not precluded from financing the latter where it leads 
to "the encouragement of the development of productive facilities 
and resources in less developed countries". Basically capital expen
ditures are those which result in the creation of an asset which gives 
rise to a stream of benefits over a number of years whereas current 
expenditures give cise to benefits which are short lived and current 
expenditures must be repeated frequently. The Bank has financed 
the import of fertilisers and other inputs but it prefers to do se 
where it can demonstrate that this creates an asset. One example 
of this is the financing of fertiliser imports as part of a "seeding 

, programme" to develop a market for a fertiliser plant that is being 
constructed in a country partly with the help of I.B.R.D~ or I.F.C. 
funds. In a similar way in the case of livestock projects which entail 
pasture improvement the Bank has occasionally financed fertiliser 
imports during the early phases. Fertilisers and agricultural chemical 
imports might also be justified in some instances for rehabilitation 
schemes e.g. tea, rubber, etc. These are examples of asset creation. 
l would agree with Mr. Windridge that the use of fertilisers will 
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need to increase considerably over the next decade. I believe how
ever there will be an increasing number of instances where the Bank 
will be able to finance such imports in the process of raising the 
level of fertility and technology in agriculture. 

The Bank and I.F.C. also lend money for the construction 
of fertiliser plants in developing countries. I am sure that in this 
instance Mr. Windridge would wish the Bank to follow strict 
commercial and financial criteria. The Bank does take into account, 
among other things, size of markets, trends in world prices of 
fertilisers and economies of scale in deciding whether or not to 
offer financial support to a plant in a developing country. It is 
important to realise however that the "shadow" price of foreign 
exchange might be such in a developing country that whereas a 
plant might not seem justified to a fertiliser producer in a developed 
country it might make "economic and social" sense in a developing 
country which is desperately short of foreign exchange. 

Mr. Windridge when drawing attention to Table 2(a) concludes 
that the percentage of Bank commitments to agriculture have 
remained static. I should have taken a longer period I suppose to 
demonstrate my point more convincingly but this table does show 
in 1965/6-1966/7 the proportion lent to agriculture fluctuated 
between 14 and 7 per cent whereas between 1967/8 and 1969/70 
the figure is near 20 per cent. Fluctuations inevitably occur from 
year to year but the achievements and plans are decidedly upwards. 
Over the last decade lending to agriculture in absolute amounts and 
proportionately have increased substantially. 

He is quite rightly disturbed at the rate of disbursements of 
Bank Loans. As I have indicated in my paper I.B.R.D. is also 
concerned about this feature and for this very reason, recently the 
monitoring of loan disbursements and their supervision has been 
given top priority in the Bank's activity even taking precedence over 
the appraisal of new projects. This should ensure effective disburse
ment and enable the Bank to spot quickly any constraints and 
bottlenecks to project execution. Past experience indicates that 
there is no cause for immediate alarm however. Historically the 4 
Bank's lending profile shows clearly that disbursements to developing 
countries never really begin to come on stream in any significant 
way until the second, third or fourth years after the date of loan 
signing. Thus it should be no surprise that there has been a gap 
between commitments and disbursements in fiscal 1970 or even 
fiscal 1969. The higher lending of the last two fiscal years won't 
begin -to have a major impact on disbursements until fiscal 1971 
and especially the following one or two years. 

Apart from helping with its own staff the Bank also assists in 
various ways to train a country's nationals. The Economic Develop
ment Institute-a wing of the Bank-brings to Washington each 
year a number of people who are given a training in project pre
paration and project appraisal. Slow dispersal of loans is not 
infrequently due to inadequate preparation of the project within 
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the country. This frequently reflects in a dearth of local people who 
are fully aware of the objectives or workings of the project and are 
consequently unable to carry it out. 

The Bank has also trained within its operating Divisions staff 
to run and operate agricultural credit institutions in their own 
countries. It also helps to recruit and finance expatriate staff which 
have technical and managerial expertise necessary for the success 
of a project. 

Critics might rightly say that the Bank should do more along 
these lines to expedite loan disbursements. It should not be for
gotten, however, that certain developing countries rightly or wrongly 
resent the use of expatriate staff. Once again I.B.R.D. has to steer 
that difficult course I mentioned earlier between Scylla and 
Charbydis. 

THE PRESIDENT : I should like now to throw the Meeting open, 
because I do not want to deny anyone the opportunity of asking 
questions. If we have time later we will return to this question. 
The meeting is now open for contributions from the floor. 

MR. C. J. CLARK: Mr. President, I was very interested to hear 
Dr. Price mention the support of research and should be grateful 
if he could say a few words about the basis on which the World 
Bank now are prepared to support research. 

DR. PRICE: Until recently the Bank has tended to lend money 
to finance construction and equipment associated with teaching 
and research institutions but it has not financed the salaries of 
trained staff or research programmes as such. It has occasionally 
financed developmental research integrally related to the success 
of a specific project and in these cases financing has been part of a 
general project loan. At the present time the Bank is engaged for 
the first time in preparing and appraising a research project for a 
specific country*. The Bank is also considerably impressed with the 
" returns" which investment in the rice programme of I.R.R.I. 
and the wheat programme of C.Y.M.M.I.T. have yielded. In 
consequence it is actively promoting discussions between inter
national organisations and donor countries which might increase 
the financial resources available for agricultural research on an 
international basis. Apart from finance, the Bank in its work has 
views on development priorities in its member countries and will 
probably be able to contribute in discussions on research priorities. 
In agriculture as in other sectors research is frequently the necessary 
precursor to investment. The work at the International Rice 
Research Institute has indirectly generated some investment needs 
in irrigation for example. 

*The World Bank's first loan directed entirely to research was signed on 
May 20, 1971. This was a loan of U.S.$12·7 million for agricultural research 
in Spain . 
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MR. HEMSLEY: I am a simple fertiliser engineer and I am not 
sure what a sociologist does, or even an environmentalist. I think 
my company would like me to know; also I am going to talk on 
the record! 

It seems to me that the most important thing that one should 
do first of all, and something which I don't think Dr. Price has 
touched upon in any detail, is to consider the technical viability 
of a project. To me, this is the first and most important aspect. 
The technical viability is not only important to the loan agent-in 
terms of whether he gets his money back or not-but also to the 
people who are operating the factory and to the country in which 
the factory exists. Is it the best factory for that country? This 
seems very simple, but I have travelled around-I have been to 
Pakistan, Africa and Brazil-and I have seen some queer projects 
put up with Western finance. 

I am just wondering how the World Bank, in its appraisal of 
projects, uses the services of experts who are experienced in the 
field and who are experienced in operating factories. Some five or 
six years ago the great United States fertiliser depression started 
and there was tremendous over-capacity. A little before that we 
had a technical advance in the United States with the development of 
di-ammonium phosphate. The one good thing that has come out 
of the fertiliser industry in the United States is the manufacture of 
di-ammonium phosphate; it is a first class invention. However, 
because there was over-capacity in D.A.P. and because the United 
States wanted to invest indirectly in the under-developed- or more 
fashionably the emergent-countries, we have D.A.P. exported to 
these countries, and we have D.A.P. projects in many areas where 
it is the wrong fertiliser for the particular crop, the particular 
climate, or the particular soil. 

DR. PRICE: Thank you very much. I agree fully with the point 
you make. In fact, you have answered one of Mr. Windridge's 
criticisms, by underlining the fact that the Bank must endeavour to 
bring into these countries technical and management expertise. 
The Bank must insist on high standards of technical competence 
and this is perhaps one of the biggest contributions it can make in 
some of the developing countries. The Bank cannot have experts in 
everything- it is not quite as good as Mr. Windridge made out 
and it does not quite achieve £4 mi11ion of loans per person--but to 
compensate for this it hires experts on a consulting basis quite 
extensively. When the Bank appraises a project it employs consul
tants whenever it does not have available in-house expertise. It 
tries to employ consultants who are not only technical experts, but 
are also familiar with the physical conditions and the cultural, 
social and economic environment of the country in which the 
project is based. Considerable effort is spent in trying to find experts 
who are best suited for appraising specific projects. Again, however, 
pressures of time and availability sometimes result in the Bank not 
being entirely successful in its choice of mission members. 
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MR. J. N. BENGE: Fortunately· we have, in the last two months, 
been appointed technical advisers to a company in Indonesia 
building a urea plant, and a lot of what Dr. Price has said is very 
apt and very pertinent to our immediate future. 

If I may just go back to environment, one surprising thing is 
that there have been a lot of reports prepared in connexion with the 
project, but there has been no mention of pollution. It has been 
left to us to advise, and we are in the unenviable position of trying 
to build a cheap plant for our client while, at the same time, bearing 
in mind what the long-term effects for putting a lot of effluent 
into a river may be. I am vaguely surprised that the World Bank 
did not pay a little more attention to this point. 

We have talked once or twice this afternoon about the rate 
of disbursement of the loan, and in fact we have ourselves to apply 
our expertise to this problem and advise our engineers and client 
on this. One of the problems, as we see it, is that the World Bank 
have certain guidelines for procurement which I am sure a lot of 
people who have been in this business have had to study, and they 
are very specific for a particular type of purchase. I wondered if Dr. 
Price could comment on the possibility of perhaps classifying these 
so that they are more apt to a particular project. You get the same 
type of conditions whether you are buying a tractor, 30,000 tons 
of urea, or a fertiliser plant. 

Finally, I should like to ask for some advice as to how British 
companies can get a little closer to the World Bank. In our case, it 
was a certain element of luck that enabled us to conclude our 
contract, but we found it terribly difficult to know where to start. 
It seemed that there was very little coordination between the local 
World Bank office in Djakarta and Washington. We were very 
much up against a lot of American companies having permanent 
representation in Washington. The third thing we found was that 
a lot of the preliminary study work had been done under U.S. aid 
programmes and, as such, certain other consultants had a head 
start on us in getting their proposals in front of the World Bank. 
It seems to me that we as a country really should try, perhaps, to 
investigate how we can jointly pool some of the resources and 
expertise between producer, contractor and consultant to make a 
little more of an impact on the World Bank in a competitive field. 

DR. PRICE: I would advise anyone who wishes to learn more 
about procurement and tendering conditions to obtain the most 
recent brochure from the I.B.R.D. London office. In general terms 
however the Bank insists on international competitive tendering. 

In reply to your second question of how do British firms get 
to know of business financed by the Bank Group I would say this. 
Consultants who wish to be employed directly by the Bank for 
mission or consultancy work should register their organisation and 
services with the Projects Department of the Bank. Forms for this 
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purpose are available in the London Office. I should point out 
however that in many instances contracts arising from Bank financed 
projects are advertised and awarded by member countries and not 
directly by the Bank. Nevertheless the U.K. executive director of 
the Bank would be aware of these opportunities and also presumably 
the Department of Trade and Industry. Certain government depart
ments or government journals in several developed countries inform 
their nationals of business opportunities arising in developing 
countries. 

MR. BENGE: If I may come back on one point, this is not a 
criticism, but a thing I heard recently was that the British members 
of the World Bank tend to be a little fairer than other nationalities 
and, if anything, they bend over backwards not to be seen to favour 
their own compatriots and give them a little tip-off. I would not 
want a comment on that. It is just an observation. 

DR. PRICE: I shall not comment on your specific observation. 
I can say more generally however that similar criticism has been 
made of certain other nationals in the Bank by their fellow country
men. 

MR. D. KEENS: May I ask Dr. Price's opinion on the period 
over which a foreign company with a new overseas venture, such as 
a big fertiliser plant, should consider the employment of expatriate 
staff, such as maintenance people, factory managers and analysts. 
These are expensive when salary, living allowances and western style 
housing costs are added up. Should we think of one year, two years, 
three years? How should the number be progressively decreased 
over a time scale? 

DR. PRICE: I cannot give a specific answer as the situation must 
vary from one country to another. You obviously start from the 
assumption that sooner or later the plant must be run by local 
people, then you should probably try to quantify the effect on the 
productivity of the plant of different rates of handover. This would 
highlight the sensitive areas where the greatest training is required 
and it would also help to determine a reasonable rate of handover 
which would be acceptable to the country and project under review. 

THE PRESIDENT : I wonder if I could comment on this particular 
topic. 

I think the social attitude of the developed countries is very 
important in this particular respect. As well as thinking of putting 
one's hand in one's pocket and handing out the odd million dollars 
to the developing countries, one needs to develop a willingness, 
particularly among young people, to go there to work so that it is, 
in fact, talent, culture and experience which · makes a contribution. 
I am talking about developing the attitude that seeking employment 
in the developing countries is a fine thing to do. 
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The expatriate operator and manager has a contribution to 
make, but it can be more or less valuable according to how it is 
done. He should not go in and behave as a master of his private 
skills, so that when he goes he is missed desperately. He should 
go in to stand in the background and support somebody who is 
nominally holding the office as the local man. If he knows that he 
can turn and quietly ask a person from outside for help if he gets 
stuck, this is very much healthier and humbler, and a much more 
valuable contribution, and it avoids many of these problems about 
pulling out and leaving a vacuum if the expatriate works manager 
disappears one day 

DR. PRICE: Yes, the only comment I can make is to say that I 
agree whole heartedly with what you have said. Some of the develop
ing countries have reacted to the use of expatriates for precisely the 
reason you give, the people have gone in and done an efficient job 
technically and they have done very little to train people to take 
over their jobs. It is vital that this aspect is seen to. 

I also know of some very successful instances of han dover. 
In order to accomplish this it is some times necessary not only for 
staff to be transferred from a developed country to work in a 
developing country but also to reverse the flow by bringing some 
staff from a developing country to undertake a specific job in a 
developed country. I am not talking about getting general training, 
but specific training. If someone is sent for training to run an 
ammonia plant, for example, and goes back to his home country 
to run an ammonia plant, that is useful. If he goes back and does 
something else, this is frequently a loss. 

DR. P. V. CLIFTON: One of the conditions of contract with you 
gentlemen was that we should train a certain number of Indonesians 
in London. These gentlemen are now being involved from the very 
beginning of the project throughout purchasing, procurement and 
start-up. Hopefully, after three and a half or four years they will 
be skilled. 

THE PRESIDENT: I am going to ask another question. This is 
possibly rather unfair, but I hope you will forgive me. You said at 
the beginning that the World Bank was, in fact , making a profit. 
If you lend this money so cheaply, and you have some bad debts 
to contend with I am quite sure, how do you manage to make a 
profit? 

DR. PRICE: As you will have noticed, we are lending through 
credit institutions, and one of the principles we try to teach the 
credit institutions that we help to set up is that they should charge 
a higher interest rate for the money they lend than for the money 
they borrow. In the case of I.B.R.D. or credit institutions which 
have to borrow money it is essential to demonstrate that they can 
manage their affairs in such a way as to make a profit. Few indi-
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viduals or institutions are likely to lend money to an organisation 
which runs at a loss. As a development institution, however, the 
Bank makes a contribution from its profits to the International 
Development Association funds from time to time. 

MR. WIND RIDGE: There was the point about irrigation projects, 
and whether you take into account the fertiliser requirements which 
they must use in order to derive the maximum benefit from the 
investment, would you like to deal with that? 

DR. PRICE: Agricultural development seldom depends on a 
single input. It usually comprises a package which might include term 
capital as well as current inputs (including fertilisers). Not infre
quently it also entails institutional and policy changes as well. 
As I indicated in my paper in looking at our broad lending pro
gramme for a country we must look at all foreign exchange require
ments including fertiliser imports and export earnings in order to 
estimate a country's creditworthiness and resource gap. At the 
project appraisal level we would also take account of fertiliser 
purchases in looking at the cash flows, and economic and financial 
rates of return. 

One of the frequent difficulties with investment in irrigation 
is that having built the dams, government, public and private 
authorities fail to build channels to deliver water to the fields. 
The imports of fertiliser in these instances are more frequt-ntly 
restricted by lack of water than lack of money to import fertilisers. 
Indeed the opportunity to use fertiliser effectively on the part of the 
peasant farmer is often lacking because of the absence of water. 
It is remarkable and indeed serious that some countries may have 
many millions of dollars invested in dams and are only irrigating 
a few hundred acres of land due to failure to construct channels to 
convey water to the farmers. 

MR. WIND RIDGE: If I could just come back on that, is that a 
good reason for lessening the proportion of Bank funds invested 
in irrigation, and does it reflect any inability of the Bank to ensure· 
that governments carry through their obligation in terms of follow-up 
activity? 

DR. PRICE: No, I do not think it is a reason for us to stop 
investing in water in these countries. Let me give you Iran as an 
example. Excluding the Caspian area, much of Iran is incapable of 
growing crops intensively or justifying the use of fertiliser in the 
absence of water. I don't think any fertiliser expert would advocate 
the use of much fertilisers on land with a rainfall of 4 in. per annum. 
Khuzestan however with irrigation water and the use of fertilisers 
produces up to 12 tons of refir.ed sugar per hectare. Improved 
irrigation facilities and the new rice varieties which facilitate double 
cropping have led to substantial increases in fertiliser use. We only 
invest in irrigation facilities when these are shown to be economically 
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and financially justified. In these situations increased expenditure 
on fertilisers alone would usually· be uneconomic. In countries with 
rainfed agriculture increased use of fertilisers may well be justified 
but these alternatives don't often exist in countries where the Bank 
invests in irrigation facilities. In the latter case I.B.R.D. often makes 
a loan to meet term credit needs which facilitate the intensification 
of agriculture and thus leads to increased fertiliser use, e.g. , establish 
or support of a credit institution, seeds project, grain storage and 
drying facilities etc. 

Mr. Windridge is quite right in drawing the Bank's attention 
to the need to ensure that governments carry through their objectives 
in terms of following through a project to its logical conclusion. 
As I indicated earlier the Bank is giving top priority to supervision 
of on-going projects this year. In some instances the Bank is also 
coming forward with complementary loan schemes to assist countries 
in financing channels and on farm levelling. It is important to realise, 
however, that failure to realise the benefits from an irrigation 
project frequently arise from political and organisational difficulties. 
The Ministry of Water and Power might build a dam but the Ministry 
of Agriculture might be responsible for getting water on the land. 
Not infrequently the former wields more political and financial 
power than the latter. 

THE PRESIDENT: I will call upon Mr. Sharples to propose a vote 
of thanks. 

MR. K. SHARPLES: Mr. President, Dr. Price, Members, Guests, 
it is always a pleasure to propose votes of thanks when one has 
really enjoyed the paper and the discussion. 

Dr. Price has given a very vivid and clear exposition of a most 
difficult subject and on behalf of the Fertiliser Society, I should like 
to thank him for the paper, and ask all the audience to endorse this 
very sincere vote of thanks. (Applause). 

THE PRESIDENT: Thank you very much. That concludes the 
afternoon's business. Thank you. 

(The Meeting closed at 16.30 hours) 

P rinted by F. ] . PARSONS L TD., L ondon, F~lkest.ne and Hastings. 
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1972 Annual Report (p . 67) mentions a paper 
presented at the third UNCTAD in Santiago 
This is apparently the paper· Mr. Price ~s no 
objection to its being given'out. 

The Bank Group and Diversification 

Objectives 

Most Bank Group projects contribute in sc~e degree to the broad 

objective of economic diversification in the lesser developed countries. 

Some investments have this as _ a specific objective while others may only 

cont.ribute in part and irldirectly to this end. Bank Group projects 

directed to-rrards diversification of a country's econo.rny have in practice 

served one or more of the follo~rir.g objectives: 

(a) Reducing a countr.y's dependence on a small number of 

traditional export COiiUUOdities. Almost half or the LDC's 

depen1 on a single ca~~odity for more than 50 percent of their 

' total exports and three-quarters derive more tha-rt 60 pcrcer.a.·t 

~ 
of their export ear,1ings fro:n three primary products. Many 

investments are directed tm-:ards widening the export-earning 

base of a countr,y and thus its vttlncrability to the vicissi-

tudes in the fortunes of one or tt·:o C01i1"1lodities. 

(b) Reducing a count~'s dependence on imports of key staple foods~ 

Staple foods such as rice have in the past frequently pre-enr~)ted 

a substantial part of the foreign exch~~ge earnings of a 

_coun·t,ry. 'llfl.e demand for these products i ~ highly inelastic, 

uit.h the co:nsequel!Ce that variations in domestic or t·:orld supplier. 

have led to conside:r:nble fluctuations in foreign exchange expen-

diture on these products and . thus mc.de it difficult for a cou.nt.ry 

to plan :its development program on the basis o.f available for·e.ie;n 

excltange. 
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(c) Investment in infrastructure which will facilitate the 

realization of objectives {a) and (b). Investments in irri-

gation and drainage schemes figure prominently in this categor,y. 

·Irrigation schemes serve not only to increase production but · 

also to reduce variations in agricultural production and thus 

make predictions of foreign exchange availability {either 

through ex~ort earnings or import savings) more reliable. 

(d) Reducing a country's dependence on agricultural production and 

~ increasine the proportion of its earnings from processing and 

manufactures. 

( ___ . 

(e) Lending for infrastructure development related to tourism and 

tourism enterprises. 

(£) Fosterine regional cooperation amone developine co,xntries 

particularly t-1here this is likely to lead to a~ accelerated 

rate of development in seconda17 and tertiary iRdustries. 

(g) Fostering directly (or indirectly) agricultural and other 

research uhich facilitates diversification. 

(h) Providing on a grant or loan basis technical assistance to 

member countries to assist them in the preparation of progrruns 

and projects including feasibility studies aimed at encouraging 

diversification • .. 
Financial and Tech..rlical Assistance (FYs 1968-1971), 

Since the Second illiCTAD meeting the Bank Group has sanctioned loans 

totalling $7.8 billion and the ~otal capital cost of these projects amounted 

to $16.0 billion. Huch of this investment \dll contribute directly or in-

' . 
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value or Bank Supported schem3S t-Tith the specific diversification objectives 

noted earlier. 

Table 1: BANK GROJP FINANCED DIVERSIFICATIOH PROJECTS (FYs 1968-1971) 

(lullion US dollars) 

Type of 
diversi- IBRD Loan IDA Loan 
fication 

~a) 66.3 53.8 
b) 2.0 1.3 

{c) 30.0 3.1 
J.lixed {a)-:-(c) 97.9 26.7 
(d) 43.5 31.0 
(e) 5o.o 10.5 
(r) 107.2 

Total 396.9 132.4 

Total 
operations 5,722.0 1,682.0 

IFC loan 
or equity 

o.B 
10.0 

10.8 

351.0 
I 

Group 
Loans 

120.1 
).3 

33.1 
124.6 

Bo.5 
61.3 

117.2 

540.1 

7,761.0 

Total 
Capital 

Cost 

217.5 
5.4 

74.3 
274.5 
4l3.8 
169.7 
215.2 

1,370.4 
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In several Bank agricultural projects a part of the loan is 

earmarked for adaptive research and developmental work. These are invariably 

projects introducing new enterprises and/or new agricultural technology to a 

countr.y or regio~. Such funds are specifically directed towards facilitating 

diversification in a countr,y's agriculture. IDA credit projects in Ecuador, 
_.,.. 

Ethiopia, Indonesia, the Halagasy Republic and Tanzania afford examples of 

this type. 

The Spanish agricultural research project which was signed in June 

( 1971 provides a Ba~~ loan of $12.7 million for agricultural research and 

training. This is the first loan of its kind made by the Bank and it is 

envisaged that it will contribute to opening up nm·r opportunities in 

Spanish agriculture. There l-rlll probably be others oi a similar nature. 

The Bank Group has also played an active part .in co-sponsoring a consortium 

.: for financing international agricultural research institutions. It seems 

probable that a substantial part, of the research financed by the con-

sortiwn \!ill be directed toHards finding new opportunities for agriculture in 

( 
the tropics and sub-tropics. 

A high proportio~ of the tecl1nical assistance afforded by the UN 

agencies in project preparation and feasibility studies is directed to~·rards 

. finding means of diversifying the economic activity of member countries. The 

Bank Group plays an acti vc part in this 1-1ork in a variety of ways. The 

provision of technical assistance in project preparation is a. regular part 

of' the work of the Bank's pennanent missions in Eas-t and West Africa and of 

its resident staff in Indonesia. In ~ddition, technical help is frequen·tly 

built into Bank financed agricultural projects. 
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Most or the work or the FAO/IR~ Cooperative Program - which is 

substantia~ Bank financed - is directed tor~rds assisting member countries 

in preparing viable projects. IDA credits have also been used to finance 

project preparation and pre-investment studies, while the Bank staff may 

becane directly involved in preparation and feasibility studies when the 

Bank acts as an Executing Agency for an Ul~P project. 

lotethods of Project Selection 

·As the Bank has increased its lending activities in the LDC 1s 

it has inevitably hnd to devote greater attention to its lending strategy. 

This process is still evolving. 

The Bank economic mission serves a key role in determining the 

strategy for Bank lendine in a cotu1try. The economic mission to a country 

will report on a number of items - not all of which are relevant to the 

subject under revieu. Increasingly these missions are ~com.i.ng concerned 

ldth (a) assessing the development strategy suitable for ;the country 

being visited, (b) the investment ru1d foreign currency needs of the count1y 

as indicated by the gap betvteen its O\·m resources (or earnings prospects) 

and its needs and (c) the priorities or emphasis betueen sectors that should 

be given in the country's development and investn~ent program. 

A second tJ~e of Bank countr,r mission that is increasing rapidly 

in number is that of sector study 1t1issions. These r.Ussions no~..nlly consist 
I t 

or a few general econor.usts and a number of within sector specialists. 

These missions concentrate on exploring the constraints and opportunities for 

development within a sector rrh±ch ha.s already been focussed upon for special 

attention by the economic mission. These sector r.rl.ssions atten.pt to identify 
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investment possibilities within a sector such as agriculture, and also any 

pre-investment studies which _might be a prerequisite to project preparation. 

They also frequent~ outline policy or intitutional features which may need 

Changing or amending to make a project feasible. In effect, they outline 

same or the conditions necessa~ for the success of a project. 
·" 

The general econor:rl.c and sector Il"ission reports in effect indicate 

to the Bank the developmental and associated lending strategy which seems 

appropriate for a country. The final reports and conclusions are aluays 

( the product of intensive dialogue and consultations between the Bank, the 

government officials of that countr,y and the UN agencies operating in the 

fieldo They serve increasingly as a basis for the Bank Group's lendine 

, progra.111, and for scheduling pre-investment, ·project identification, and 

project preparation missions. 

Inter-agency Cooperation 

The Bank Group alrea~ cooperates in a variety ;of ways \nth other 

UN agencies on matters relating to economic diversification ~rlthin and out 

( or l'rirnary commodities. This cooperation occurs at the informal as l-rell 

as the official level. Exchange of information occurs relating to market 

prospects for primalJr commodities, LDC 1 s development plans and programs, 

research and pre-investment study requiren1ents, technical assistance and 

project preparation needs. 

In September 1970 the Bank initiated and set up formal consulta-

tive arrangements with a nuraber of international commodity bodies for the 

purpose of exchanging vie"t-75 l1hen the 'Bank considers projects 'Hhich raise 

~he world production of primary cor;~nocli ties. Eleven study groups adminis-
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groups are as follo~vs: bananas, citrus fruits, cocoa, fats and oils, 

grains, hard fibers, meat, rice, tea, fiSh and fish products and forest 

products. Five independent international corn.'1l.odity organizations - the 

·International Coffee Organization (ICO), the International Sugar Organiza

tion (ISO), the International Cotton Advise~ Committee (ICAC), the Inter

national Rubber Stuc~ Group (IRSG), and the Inte1national ~fucat Council 

(IWC) have been contacted. The !CO and the ISO have agreed to participate 

in the conDultative arrangements. Although the ICAC and the IRSG have 

declined t ·o participate, they have emphasized the value \·Thich they place 

on the cooperation and exchange of vieus l-rhich take place informally betl-Teen -

their staffs and the Bank staff. We expect to receive a decision from the 

n-10 before the end of November 1971. 

If and \-Ihen other intereovernmental bodies are set up for a 

specific commodity, not already included in the above list, the Bank would 
- .. . 

like to initiate similar consultative arrangements. Host minerals (including 
; - - . . - ·---· ···-· . . . 

.. petroleum) are not covered by intergovernmental study groups. Y Tni~ - is arl. 

area where the Bank Group would \telcome UNCTAD taking a lead in establishing 

consultative machinery l-:hich Hould represent governments of both the pro-

ducing and consuming countrieso 

Where in~ergoverrlmental study groups exist, not only does the 

Bank Group consult with these bodies but it also feeds in any information 

it lllay have on commodity prospects and plans. 

The Bank Group economic and sector missions alrrays liaison closely 

with the UN resident representative and his team in every country. This 

provides the Bank t-rith up-to-date information on the pre-investment and 

!/ One exception is the UNCTAD Cor:nnittee on TtL~gsten. 
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countr.y program studies being undertaken by other agencies. In addition, 

Bank missions quite frequently have sone mission members from UN agencies 

and especially FAO. 

Imnrovements in EXistine Arrangements 

It is too ear~ to judge the effectiveness of the liaison between 

various international agencies in relation to diversification development 

strategy. Soma little time should be allmved to elapse follm·rlng the 

inception of the UNDP studies of count~ developnent progr~as before reach

ing aQY conclusions on the efficacy of this innovation. 

The Bank Group has been ve~ satisfied with the consultative 

arrangements it has established with intergovernment commodity study 

groups. It \-Tould like to see these extended to other commodities at 

present not being covered. 



... 

:~ountry Project 

?iscal Year 1968 

Ceylon Lift Irrigation,. 

;(e·l1ya Tea II 

l· ... ,.,:ea · Pyongtaek Kumgang 
Irrigation 

?apua & Netv Britain Small 
- , ~·1 Gu:.n0 a Holder 

IBRD/IDA-FINk\JCED AGRICULTURE PROJECTS CO!ITR!Btrrll\'G TO 
THE DIVEHSIF~CATION OF THE LDC ECO!\OMIES (1968-71) .. . . 

(million US dollars) 

Di versj.-
Total Financir.g Dute fication Y~in ~eatures Remarks 

Cost IB~D IDA Sign~d ___ Ca ~go~y ----~--~~--- ___ _ 

3.3 - 2.0' 6/19/68 (b)&(c) Import substitution Irrigation .project to 
for chillies & onions bring IT~~e land under 

cultivation 

9.1 - 2.1 6/17/68 (a) Tea exports Planting 35,000 acres of 
silUl.llholder tea 

89.9 45.0 - 5/23/69 (b)&(o) Replacement of food Project r:ill e.xpa!'ld and 
grain imports by reh~bilitate i~rigation 
domestic products facilities, reclai~ land 

and increase yields 

3.3 - 1."5 1/21/69 {a)&(o) Cultivation of oil Resettlement scheme foj:• 
palm on ne\-:ly rc- small holders 
settled land 

.. 
Zambia. · Industrial Forestry 11.1 5.3 - 10/5/68 (a)&(b) Pine & Eucalyptus \ 
.·. , 

plantation 
. / 

':-:'"cocu1 Vc-n.r 1969 ::...::::.:_.1 , _,_ .... :, 

Ca:11croon Oil Palm 14.1 7-9 - 4/15/69 (a) Oil palm cul ti va tion 

. .u~ey Hinvi Palm Oil 9.6 - 4.6 31'5/69 (a)&(c) Oil palm & annual Project incl~des sctt~ng 
crop cultivation up of 10 cooperatives 

i , 
I 
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Diversi-
Country Project · Total Financing_ D~te fication Yain Features 

Cate~ory 

Remarks 
_ _ ~- _ ------~-_______QQ__st __ I~RD IDA Signee 

Ecuador Fisheries 6.6 5.3 

,. 

Iran Dcz Stage I Irrig. 74.3 30.0 

ry Coast(Industrial Oil 29.1 3.3 
( Palm Plantations 

n " (Palm Oil Processing 4. 8 
" " (Oil Palm Outgrowers 9.0 

( & Coconut 

Fi ~1 Year 1970 

Ceylon 
II 

Ethiopia 

(Y..ahaweli Ganga 
(Drainage & 
( Reclamation 

Holamo Agr.Dev. 

13.6 
50.0 

... 

. 5.1 

) 
) 

9/5/68 

4/18/69 

. ~) .• 

(c) 

) 6/13/69 (a)&(c) 
) 
) 
) 

5-l ) 
) 1/30/70 (b)&(c) 

2.5 ) 

Export of tuna 

Cultivation of a 
variety of crops 

Cultivation of oil 
pal~ & coconut for 
export 

·Import substitution 
in rice & su~ar · 0 

Project includes construc
tion of 12 t~~a purse 
seiners; training program 
for the crewj and harbor 
studies 

·New irrigation & drainage 
system in Upper Khuzsha:t 
Plain 

Project consists of (i) 
establishment of 16,000 
hectares under oil palm; 
(ii) construction of 
palm oil mill; and (iii) 
6,500 hectares for coco:tut 

• Irrigation project includes 
· construction of a hydro
electric power plant 

3.5 11/26/69 (a)(b)(c) Land develop~~nt to Resettlement sche~e 
encourage maize for 
subsistence; chillies 
for exports; & cotton 
for import substi tutio·n 



Country Project 

Ethiopia Humera Agr. Dev. 

Ghana Fisheries 
_,. 

Ivory Coast Cocoa 

Total 
Cost 

1J.4 

2.3 

I 
•J 

Di.vcrsi-
Finn.ncing Date fication 

IBRD IDA Signed Cate?,o~y 

,3.1 5/28/70 (c)~ 

1 • .3 9/25/69 (b) 

1,3.6 7.5 6/5/70 (a) 

I1ain Features 

Land develop~ent 
for non-traditional 
crops,e.g.,sorgh~~, 

cotton, sesame 

Expansion of fishing 
ir.dustry 

Cocoa production and 
e:A"Port 

Kenya Forest Plantations 4.0 2.6 11/7/69 (a.)&(b) Planting of saw-wood 
and pulpwood 

;1a1aysia 

" 

Papua. & 

(I,and Settlement 
(Jengka Forestry 

Oil Palms 
Net-1 GuineG". 

Z.; ;_a c~mmercial Crops 
Farming 

13.0 
41.0 8.5 

8.8 

11.1 5.5 

~ 5/20/70 (a)&(c) Production of oil 
palm, rubber & 
forestry products · 

5.0 1/31/70 (a)(b)(c) }~in emphasis on oil 
palm cultivation & 
livestock breeding 

\ 

6/5/70 (a)&( c) Production of tobacco 
& maize 

Remarks 

Project will involve 
construction of aceass 
ro~d, de~onstration farm, 
-.:a ter supply system, etc. 

P~oj ect tdll involve 
construction of 40 purse 
seiners t-:hich ~·:ill be 
used to fish sardinella 

Project is .expected to make 
Kenya not only self-suffi
cient in forest products, 
but also realize ~~ ex
port surplus 

~escttlement of landless 
peasants 

Project l~i11 introduce 
far~ers to cash crop 
cultivation 

t 

, I 
I 
I 
I 

I 
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Diversi-
Country Project Total Fina.ncin:-; Date fication ?1ain Features Remarks 

Cost IBRD IDA <'. d Cate;;ory u~gne 

Fiscal YE~tr 197~ , 
Colombia Caqueta Land Set- 21.6 8.1 - 5/28/71 (b)&(c) Production of rice & Project would resettle 

tlemcnt breeding of cattle & peasants from over-
,. pigs for do~estic crowded areas 

+-' consump v~on 

Indonesic::. Fisheries 4.3 - 3.5 7/13/70 (a) E:A-port of sld.pjack Renovation of fishing 
tuna equipment, including 

vessels, refrigeration & 
storage facilities 

n Tea Production 25.0 - 15.0 6/24/71 (a) Tea production ex~ Rehabilitation of old 
panded estates 

Israel Agr. Credit 48.8 20.0 - 10/21/70 (a) New export c~ops,e.g., Investrr.ent in greenhouses, 
flot·1ers, fruits & packing & handling facili-
vegetables ties and irrigation 

I\ 1 Coast(Oil Palm Process- 1.9 - Exports of palm oil Project includes setting 
( ing II · 17.6 6/22/71 (a) & coconut oil 

\ •up of a palm oil mill 
" " (Oil Palm & Coco~ 5.1 

( nut II 

l'.1.,1.lagasy Lake Aloatra Irrig. 8.2 - 5.0 8/17/70 (a)&(c) Export of rice 
Rep. 

}b.uritius Tea Development 7.0 - 5.2 4/9/71 (a) Export of tea 
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Diversi-
Country Project Total Financing Date .fication Iv!ain Features Rer..arks 

Cost IBRD IDA Signed Ca.te~ory 

Tanzanj_a Flue-Cured tobacco 14.7 - 9.0 10/9/70 (a) Export of tobacco Project includes addi-
~ 

· ~ tional acreage under 
tobacco & other produc-
tion & marketing faci1-

,. ities 

Turkey Fruits & Vegetables 44.0 10.0 1$.0 2/22/71 (a) Exports of fruits & Irr~rovement of all as-
vegetables pects of production & 

marketing 

tJr~flda . Tobacco Production 7-3 . - 4.0 7/24/70 (a) Export or tobacco Project will affect 
sn'.allholders 

l !i'iscal Year- 1972 
1 
I 

Pana.'1'.a Fisheries 5.4 3.4 8/2/71 (a) Export of shrimp Replace~~nt of fishing -
boats 

Tun .ia Fisheries J.l 2.0 - 9/24/71 (b) Increase dor.estic Replacement of obsolete 
consu.ilption of 

\ 
., fishing boats 

proteins 

Source: Agriculture Projects Department, IBRD 



Locus/ 
Credit Country 
No. 

TOTAL CCST AND BANK'S SHARE OF DIVERSIFICATION PROJECTS 
(FYs 1968-1971) 

Type of Project 
Total Project 

Cost 

ANNEX 

Bank Group Contribution 
IBP~ IDA IFC 

(d) Qe>unt.ry Industrial Projects: 
---------- (Million US dollars) ----------

646 Dominican 
Republic ,. 

169 Ethiopia 

193 Indonesia 

211 Indonesia 

654 Yugoslavia 

IBRD loan for facilities for nickel mining 
and precessing project -

Coffee processing factories ineluded in 
~vola.mo Agricultural Project supported by IDA 

IDA credit for fertilizer plant 

IDA fisheries credit for freezing and cold 
storage facilities 

IBRD loan for automotive and s1;eel indus
tries 

195.0 

5.1 

84.4 

4.3 

125.0 

25.6 

18.5 

\ 

3.5 

)0.0 

3.5 



Loan/ 
Credit Countr.y 
No. 

Type of Project 

2 -

Total Project 
Cost 

Bank Group Contribution 
IBRD IDA IFC 

(f) Regional Industrial Projects: 
------~--~------~~--- ---------- (Million US dollars) ----------

\. 

635 

632 

638 

674 

182IIJ 

Bolivia Bank loan for natural gas pipeline to 
Argentina 

Costa Rica Telecommunications loan included special 

East Af'rican 
Harbors Corp. 

East African 

~ provisions to encour~ge procurement in 
co~~tries of the Central American Co~~on 
Harket 

Bank loan for ports 

Bank loan for railways 
Railt-rays Corp. 

Latin America IFC loan to ADELA 

46.6 2.3.3 

9.5 6.S 

.$8.3 35.0* 

90.8 42.4 

10.0 
. 

\ 

~· ~ro be reduced to $32 .S million it parl of the projec·t; can be arranged by the borrower with the African 
Development Bank. 

10.0 



Loan/ 
Cr~!cli t Countey Type of Project 

- .3 -

Total Project 
Cost 

Bank Group Contribution 
IBRD IDA IFC 

No. ·----------------------------------------------·-----------------------------------------------------
(e) Er~~ects for infrastructure related to tourism: ---------- (Million US dollars) ----------

17hCO Colombia IFC investment in hotels in Cltli 1 4.2 o.B 

70L. }!orocco Bank loan to finance tourist hotels 10.0 10.0 

" 209 Tunisia IDA credit for water supply irt cities 5B.o 1o.s 
including tourist areas 

678 . Yugoslavia Bank loan for highways 91.5 4o.o· 

\ 
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