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PROTEIN-CALORIE ADVISORY GROUP (PAG) OF THE UNITED NATIONS S*STEM

18 December 1974

Mr. Michael L. Lejeune
Executive Secretary
Consultative Group on International
Agricultural Research

World Bank
1818 H Street, N.W.
Washington, D.C. 20433

Dear Mr. Leje

I appreciated your kindness in finding time on 12 December for my informal
visit. I came away with the impression that we did indeed have a number
of common interests in technical matters relating to the work of CGIAR and
TAC and that further discussions might be mutually helpful.

Copies of a few recent issues of the PAG Bulletin are being supplied. You
will certainly receive all future numbers. Bruce Cheek had an extra copy
of the recent PAG book "Nutritional Improvement of Food Legume by Breeding"
which I asked that he present to you.

I hope you will agree that following my retirement here we should continue
to explore ways in which I might be of assistance to CGIAR in furthering
its efforts relating to food science, processing, post harvest technology,

... and nutrition. The attached sheet of biographic data may be helpful in
this regard.

With kind regards.

Y s sincerely,

Max Milner, Director
PAG Secretariat

... P.S. I am also supplying a spare copy of recent issue of Cereal Science Today
in which is reproduced a lecture I gave to the Canadian International
Grains Institute.

ROOM A-606, UNITED NATIONS, NEW YORK 10017 * TEL. (212) 754-1234, EXT. 4793-4794 e CABLE ADDRESS: UNICEF, NEW YORK
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-CONSULTATIVE GROUP ON INTERNATIONAL AGRICULTURAL RESEARCH

1818 H St., N.W. Washington, D.C. 20433 U.S.A.
Telephone (Area Code 202) 477-3592

Cable Address - INTBAFRAD

October 1, 1974

TO: Members of the Consultative Group

FROM: Executive Secretariat

SUBJECT: Communication to the World Food Conference:
Plant Nutrients

1. Members will recall that at the meeting of the Group on August
1-2, they discussed various measures being undertaken to carry forward
and to stimulate research on plant nutrients.

2. It was agreed at that time that steps would be taken to inform
the World Food Conference of these measures. Attached to this memo-
randum, for the information of members, is a copy of a letter on this
subject to the Secretary-General of the World Food Conference from the
Chairman of the Consultative Group.

Attachment



September 27, 1974

Mr. Layed Harei
secrtery-Geseral
Wenrd Pod Conference
food and Agriculture Orgaisation
Via delle Tern di CaracaLla
Rom a 0100, Italy

Dear Mr. Marei.

The forthcoming World Food Conferenc= promises to be an Important
step towards the isprovement of food supplies and food production in the
developing euatries. The docuaments of the Preparatory Coittee make it
quite clear that fertilizers play a key rala in any strategy to help do-
valpiag seotri s feed their people. Moreover, the atteaties of the Con-
foreme has been called to the need for research whieh could lead to improved
types of plant nutrients ad nou-seurgy alternativua for stiMuISting plant
growth. It therefore seem opportune to write to you about the work of the
Consultative Group on International Agricultural Research wish respect to
plant astrients, including the proposals ukieh the Grop and its Technaca
Advisory Cmmittee (TAC) have under consideration.

At the August 1-2, 1974, =eting of the Consultative Group in Washington,
special attention wme given to a report from the TAC on its sonsaderation of
how to approach the question of stimulating research on the appUesation of
thaieal fertilizers to developing country conditions, bieleginal fixation of
altrops, and organei fertilizers, and to a proposal by the lited States to
help develop research on the chemical fertilizer part of this pioblam. The
latter proposal was intended to fall within the context of any overall Con-
sultative Group effort on plant nutrition; it would be based on the extensive
facilities of the Tennessee Valley Authority (TVA).

The existing international agricultural research eenters have a substan-
tial interest in plant autrition: the International 1ie bssearch Institute
(IM.), the International Institute of Tropical Agriculture (IA) and the
Centre Inteeasmual de Agriculture Tropical (CIT) have preoramw on the bio-
logical fixation of nitrogen by leguminous and mon-legulaemic plants. Ibre-.
over, work on eauvestional chemical fertilisers is Ader way at all the asters,
Including research late improving efficiency in the use of furtilisers in
tropical omnitions. An laportant aspect of this work, in view of the ferti-
liser shortage, is that the new varietias of wheat mad rice, ubAle responding
best under estrolled fertilizer use, are not dependent eusluilvely on ferti-
lizers to be superior in yield to traditional local strains. At the saw time,
the need is regognised to strengthen these programs se as to increase the of-
fieesesy of presently available eeuaetional fortilisere and to help define
needs for neW types of fertilisers.
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Accordingly, the Consultative Group's Technical Advisory Committee 4as
recently established a subcomittee to examine the best ways and means of
giving effect to the need to mobilize the experience of TVA and other bodies;
how best to monitor work at the centers and elsewhere in all relevant fields,
and to stimulate further research in each of the three main elements of
chemical, aierobiological and organic aspects of plant nutrition. The sub-
committee will report to TAC at its next meeting in Rome in February 1975.
The Consultative Group and TAC have also welcomed the U.S. proposal to es-
tablish a non-profit corporation with a sulti-national board and staff which
would have access to the staff and facilities of the Tennessee Valley Autho-
rity and would help develop chemical fertilizer research for tropical condi-
tions. Further plans are awaited by the Group and will be examined by TAC.

In sum, the Consultative Group is seized with the problem of promoting
research on more effective means of nourishing the major crops that are prac-
tical for small as well as large farmers in developing countries. We hope
and expect that this will make an important contribution to the solution of
world food problems.

More generally, it is good to note the emphasis whien the documents of
the Preparatory Committee for the World Food Conference have given to increased
agricultural research, including that sponsored by the Consultative Group. It
is the hope of the members of the Group that this matter of strengthening in-
ternational and national agricultural research will receive strong support at
the Conference when it meets in Rome in November.

Sincerely yours,

Warren C. Baum
Chairman



Mr George 7. Darnell August 23, 1974

AnthozW Neylan

TAC Sub-Committee on Plant Nutrit.on

I attach a copy of draft terms of reference for my attendance
next week at the TVA seminar on the proposed International Fertiliser
Research Centre.

I also attach a copy of a letter frca Dr Ruttan in his
capacity as Ciairman of the TAC cUb-Camnittee on Plant Nutzition which
foreshadows the meeting in Frankfurt on leptember 28 which I discussed
with you per phone. The cable from Oram (also attached) indicates
that TAC will cover exipenses.

Attachments

ANeylansjff,-/
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Files August 21, 1974

Harold Graves

International Plant Nutrient Institute

In a telephone conversation on August 16, Dr. Hopper of IDRC said

that the Dutch had indicated an interest in joining the Subcommittee 
on

the Middle East center, and asked me whom he should write to about this

matter. I gave him the name of Mr. Albers in the Foreign Ministry at

The Hague.

Dr. Hopper stressed that the meeting to be held in London on

October 1-2 would be styled a preparatory meeting~not a meeting of the

Subcommittee as such. The Subcommittee would not meet as such until it

contained some representation from the countries of the Middle East

and North Africa. It was expected that such a meeting could be held

in Beirut in January.

I raised with Dr. Hopper a question about the mode of participation

of Dr. Camus of TAC in the Subcommittee. It had been reported that

Dr. Camus would participate as a member of the Subcomittee. I said I

was uncomfortable about this and would like an opportunity to talk to

Warren Baum about it. What troubled me was (1) that TAC was not in-

cluded in the Chairman's invitation to the Subcomaittee, which was ad-

dressed to the members of the Consultative Group, (2) there would be a cer-

tain anomaly in having all three co-sponsors of the Group and TAC on the

Subcommittee, and (3) putting Camus on the Subcommittee seemed to take

TAC across a line the Chairman had said it would not cross, from being

an advisory body to assuming executive functions.

On the other hand, I quite appreciated that the participation of

Dr. Camus in some form or other would be beneficial. After discussion,

we agreed that Dr. Camus would not participate as a member but as an

observer.

HGraves:apm
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Sir John Crawford July 19, 1974

Bruce M. Cheek

Proposed research function for PAG

Attached is a memo of May 6 which Alan Berg wrote on the above
subject as a basis for a meeting in late June.

I have now spoken to Berg who says that the proposal has been
accepted. They are trying to raise the $300,000 three-year total
from USAID and SIDA.

In effect this would be a brokerage service to direct resources,
avoid duplication, assist in resolving major research issues, and
develop research opportunities.

Attachment

BMG-/ 1s
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SUBJECT: Proposed PAG Research Function

The lmportaacwi of policy .r -ror"--orientoi I.Jtrition renearcb,
to aupport thke deve1ojpment of nutritioa prograab in Iow-incozzre countries
-a- long bef.n rl cAOgized 1 b7 the tPLernationa1 apencias And the Protoin
'Avisorv Group. The PAf 1evot. ittentor: to suc! research in its
eope-ndium of natritior. researc a s. 1qirnilarly FDP, VAO, WhO and
othior R-encie u hiav been ivin oxplicit attention to the review and
w:ipport of ruc rn.arch.

i iovember 1973 tho 'ord 'lnk. in conjunction with the Agricul-
uoral velopwwnlc %)unc U, .ponanor-d an internat.ional 'ecting on utrition
ol 'cy an.] Prorraanmn-n Ruaarch in irtocewou, New Jersey to begin identifying

;r tority rcirwarch neeJd. AltJoi tic -meting did not produce a definitive
i1rtrn of resarch priorities it lid iroduce a s t of proposals which
could li u*ful 1, t.e first approxit ation of an agenda. (Report attached.)

The m-etin, also identifie a se't of basic problem3 presently ianhib--
lLin, rluch rt-senrcX, several of wiici may lend themselves to inter-agency
cooperation. Amoiw therc

1) There Is today no logicai 'icchanimi to miatch un research needs
with potentially available funds. Major research requiring
nultiple fundiny aources is rare, given the conriderable
difficulty involvcd in arranminj it. At the sarne timt,
rus3earchl Instrituts spen! a vastly disproportionate amount
of time ;;rimply huntinv for money.

2) fiformation flow and cc-.munication pertafin;n; to such rns(arch
in poor. esearch nuttitaa often are uawart of similar or
complementary work bheIn dwwe or already cowpleted elsewhern.



taudinn uvencia a9Wd t. considor specific lrynsalr -ren
nr" rnipord by tA laci of more yenural I>eoryation oh ,

area of inqjiry, in K c lvvs are oft.n iaannro of similar
projects undvr way.

3) "her- is rMseiLtly na c1M O dvfinbiq ndl rc>'larly uvnatIn,;
prowri--(ri-.tcd r.s-aren prinrit . c-arc i 'itutes,
:;O'i. .ni auirllar Uhi -ronro' and dolicy oWsn. often

'Iir -W U bant of I t itions, on ruspirch tat frror

i ra rc peaRLv May SOO Otk qtn;t ionabl Vlur. Winy

FMnWj n-neci siIlarly Knve no adequat w:y O' nnsessIn%

ti' potantial value of to r:scarch they sponnor,

cecoknizIn1 Mese prnlob . aad, at th- same time. Lho vital importance
of Auck researrh, tNo Ynn in proposinp, in consultatioo with the other
"mer ipencipi, a new rogearch alvisory and cocrdinatIou function for
ti" PAC. 'che Function would Ae 0orforeod by a per'anont research avvisory
commtte" with rcr soitatIvoe F (A) t o 1'r (h) Wo& 1cte international

a 1 lat-ra I s3lsta"ce N Cies WiKt Aintinuisthabl" restarch bndgets,
nni (c) thm ruseAre1 c='oMity, it uld io supnnrtW uy a secretariat

c(nn1 tInj of (a) o Cull- time profossional, (b) a reniarcb/administrative

:ista at and (c) a sOcretary.

Vhc advisory cowanitte and its secretariat would attempt to perform

th followtig functions.

) -stabiMh an" r-qlarli' update rolicy-orienLa ritrition

reserar r or i tes-

) acIl1tti tho no" or intoraLion aoon the renearch

LiLWt ons re:ardin- research undertaken and the results

oF rospnrch cowpletel:

2) qerv as a broher hetween research institutions and Fundin=
npencip, partLcularly in the case of najor research needs
'bleh tranucend national boundaries.

Anticipatel nnual costs of this research function (staff salaries,

International re'tins and operatin- nxpennes) are estimated at roughly
1uu,ow, assumin, office and mc.tin" space would be provided and

cormitten travel vould in net by Pwurber agencies. "ur impression is that
F1iancin; on the order oE nagnit do indicated can be obtained for this
Purpose from sources external to ta PAG-aponsorinp agencies, shouldi we
iprea for PAc to take on this ew fWnction.

uh ect to the nqrpewant of all concerned, T am requesting that this
rpos il b placel on the agenda of the June Z3 inter-agency consultation

neetini at FAO AalQuartirs in Noue.

cc Or. 'max :itlrer PAG
r. Peyward, Ui:CTF



Mr. H. Vergin

Frank Loenatin 'I
International Institute for ?lant Nutrition
Treaskittild lb- Hr. Yudelmsm on Jalt 3&:M7

.* This proposal appears to me to be quite grandoiso. The
request for funds is for about $19 milion for espital evauation and
$8 to $9 milion for operating expenditures.

2. The proposed Institute would out across many international,
agrioultural research institutions, such as I1I and CDYATT, which are
already in existene. The task proposed for the Institute is quite
tremendous. For ex"", the improvement in yields cannot be separated
into nutrition and development of HIV's as separate research efforts.
Varieties should be developed which would respond to apeoifie nutritional
treatment. Thus, the proposed Institute would have to duplicate
facilities and personnel already organised elsewhere. Furthermore,
research would be required at numerous locations. Specific investigations
iould be needed for each looation for Whiah results viv desired. The
proposed objectives could probably best be accmplised by utilizing r*-
search facilities naw availab4s in mwny ilocations. Furthermore, much
of the proposed wor* is already being undertaken.

30 I recommend that IED not partiaipate in financing this
proposal.

Ge Mr. Smith
Mr. Giglioli

Fowentein:SURa



JAne 28, 1974

Dr P.J. Dart
Rotheasted Research Institute
Harpenden
Herts
Ingland

Dear D Dart,

The Teotmical Advisory Cowdttee (TAC) of the Conmltative
GroW on International Agricultural Research will hold its *ghth

eating in W*hingtan, DC, fro July 24 to August 2, 1974. "'lant
Nutrition" has been proposed as Iten 11 on the meting's agenda and
is scheduled for discussion on the morning of July 26, 1974.

At the request of the Chairman of the Technical Advisor7
Consittee, I wish to invite you to prepare a paper for the Comittee's
consideration on non-bha i-al aspects of plant nutrition.

The Committse would indied be pleased if you were able to
present your paper in person at the meeting. Should you be avail-
able to attend the mting in Washington, I wonder would you be kind
wough to cable m to that .ffect so that I can aske the neoessary
arrangements.

With kind regards,

Yours sincerely,

Anthony ?Iuylan
Assistant to
Sir John Crawford, CE

ANeylan: jf



INTERNATIONAL DEVELOPMENT i iNTERNATIONAL BANK FOR INTERNATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

OFFICE MEMORANDUM
TO: Mr. Warren C. Baum DATE: May 14, 1974

(through Mr. G aves)
FROM: Bruce M. Chet

SUBJECT: Plant Nutrient Institute

On April 19, Mr. Yudelman sent you a memorandum on the above
subject, referring to a U.S. proposal to examine the case for es-
tablishing such an institute as suggested by Henry Kissinger. A
copy of the U.S. memo of April 29 detailing the proposal is attached.
Messrs. Yudelman, Wortman and Hopper and Sir John Crawford discussed
the proposal with Joel Bernstein of USAID on April 30. Bernstein
reiterated his wish that the possibility of relating any such in-
stitute to the TAC/CGIAR set-up should be explored.

The Secretariat took up the matter with Sir John in reviewing
the status of TAC business with him and Peter Oram last week. At its
February 1974 meeting in Rome, TAC had already discussed both the
world fertilizer shortage and the question of non-chemical approaches
to fertilizers and had put the matter of inorganic nutrient supplies
on its July agenda. As summarized in the draft TAC minutes:

"In view of the scarcity and high price of fertilizers, the
Committee had stressed the need to draw on all possible sources
of nutrient supply, both organic and inorganic, for crops in the
developing countries. It had been decided to discuss this im-
portant problem at greater length at its next meeting, and Dr.
Swaminathan had been asked to prepare a paper outlining the scope
for developing quick-yielding shrubs and trees for fuel, to sub-
stitute the current widespread use of organic manures for this
purpose. The Committee would, at the July meeting, examine in
more depth the question of canalizing all sources of nutrient
supply to crops in the developing countries. The Center Directors
had also been requested to indicate at Centers Week the extent to
which shortage and high costs of fertilizer and other inputs based
on fossil fuels, would limit the effectiveness and the spread of
the technologies being developed and recommended by their respective
institutes."

It is therefore my understanding that, on the basis of further in-
vestigations to be made by TAC in the coming weeks, the July 24-26 meeting
of TAC will consider the case for a proposal such as the U.S. one, and
will present its findings to the CG meeting on August 2 when Sir John
reviews TAC's work.



Mr. Baum - 2 - May 14, 1974

We are aware that the U.S. wants to report progress on the matter
at the World Food Conference in November, but at this stage there is no
way of telling what this may mean for the CG at either its August or
October sessions. In any event, TAC is not confined in its considera-
tions to any particular machinery or proposal. It might, for example,
prefer a less capitalized network arrangement, particularly since a
fertilizer institute would be contrary to its approach to date which
has been to organize on the basis of product research rather than in-
put research.

The draft U.S. proposal indicates a capital cost of some $20 million
and an annual operating cost of some $10 million. A major point outstand-
ing is the role of TVA. There would have to be more consultation and con-
sideration of the nature of the TVA's role which would affect both the
scientific aspects of the proposal and the estimated costs of any institute
or network.

Attachment

cc: Sir John Crawford
BMC/AAN:mcj



Sir John Crawford, Chairman, TAC, CGIAR January 18, 1974

Montague Yudelman, Dir., Agriculture & Rural Dev. Dept. and
Alan , Deputy Director for Nutrition, PNI'D

Com ets oW ote on "Strengthening Nutrition via Agriculture
Research Center Activities" Prepared by USAID

1. The interest of the Technical Advisory Committee (TAC) in consider-
ing additional possible nutritional contributions by the International
Agricultural Research Centers is welcomed by the Bank and is in close accord
with the spirit of the recent IBRD Board discussion on nutrition policy.
The attached note, prepared for TAC consideration by the U.S. representative
to the Consultative Group, is a useful introduction to discussing your
suggestion that TAC and the institute directors give thought to means of
strengthening the nutritional impact of their programs. Consideration,
however, might be given to brOadening the scope of the note. The preamble
states that "the problem of the world food supply involves both quantity
and quality..." To this might be added 'and availability (at a low enough
price or other distributional means) to satisfy-the nutritional needs of
all portions of the population."

Supply Policy

2. For most countries -- and institutes -- concentration of agricul-
tural research is on increased supply. Clearly the magnitude of the food
supply plays a major role in determination of nutritional status and nothing
here is intended to suggest diminishing the supply emphasis. Also clear,
however, is that even with substantial food increases, a supply-oriented
policy alone cannot meet the nutritional needs of certain deprived groups of
consumers. In some cases the nutritional effect of agricultural progress on
these groups may be negative.

3. In the formulation of many current supply policies and related agri-
cultural research strategies, it is implied that increased production will
lead to improved nutrition, but the relation between food supply increases and
the circumstances of the malnourished is seldom explicitly taken into account.
(Calculation of aggregate -- and potentially misleading -- national per capita
availability of specific foods or nutrients is ordinarily the closest attempt
at consideration of nturitional need.) To satisfy nutritional need, deliberate
agricultural policy and research measures must be taken concerning the nutri-
tional content of the foods and their distribution.

Nutritionatontent

4. A major contribution to nutrition betterment -- especially for the
rural poor who are not easily reached through other means -- would be the
genetic improvement of seed varieties to obtain higher nutrient content. If
plant geneticists can succeed in producing seeds of traditionally preferred
foods that differ from existing high-yielding strains only in their nutrient
content (if the strains have the same yield, respond in the :same way to fertil-
izer, have the same keeping properties, produce the same income for the farmer



Sir John Crawford - 2 - January 18, 1974

as lower-protein strains and have the same taste and cooking qualities as
existing strains) the effect would be a potential mass improvement of
nutrition at a small cost.

5. The efforts now being directed to improve the protein quantity and
quality of certain cereal and root/tuber staples (as well as recent emphasis
on legumes and beef) reflect a growing awareness at certain Centers about the
quality of the foods produced. Item 5 in the attached note calls for greater
weight being assigned "to the nutritional value of new varieties, balanced
against yield and other desired characteristics, in deciding which varieties to
release." Because of the potential importance of this approach to nutrition,
consideration might be given to taking this a step further and suggesting that
new varieties be developed, based on nutritional considerations.

6. Although, of course, there are several relevant criteria for establish-
ing research priorities at the Centers, it would seem appropriate that nutri-
tional impact be considered along with other goals when choices are made among
alternative research possibilities. In cases where conflicts exist between
the nutrition goal and other development goals, e.g., if an improvement of
protein of a certain crop may be associated with a decline of yield or poor
storage properties, it is not likely that a universal trade-off rule can be
established. Such decisions depend on the needs of specific countries and the
priorities of individual governments. In other instances, nutritional con-
siderations can be included without reducing the potential contribution to
other goals.

Availability

7. Whether or not an increased quantity of food (particularly in instances
where caloric deficiency is the major nutrition problem) or a genetic improve-
ment of the quality of the food will have nutritional impact depends, of course,
on whether the food reaches those in nutritional need. Insufficient attention
has been directed to this problem. To make sound decisions concerning the
impact of alternative policies and research efforts on human nutrition, addi-
tional information is needed on consumer behavior and the expected distribution
of additional supplies of different foods among various consumer groups. Al-
though numerous food consumption surveys have been conducted, surprisingly
little research has been undertaken to estimate and predict the relationship
between changes in food supply and resulting changes in human nutrition. One
could argue that the purpose of agricultural research institutes is to facili-
tate an expansion of food production, leaving it to individual countries to
assure that the increased food supply is used in ways to satisfy their people's
need. However, it would seem that by the way in which their research priorities
are established, agricultural institutes are in a good position to reduce the
needs for later corrective public measures.

Recommendations

8. If TAC wishes to pursue meaps for further improving nutrition via
agricultural research center activites, the following may be appropriate next
steps:



Sir John Crawford - 3 - January 18, 1974

a) Organize a 2-3 day meeting designed to examine in depth and
make appropriate recommendations concerning the desirability
and the possible means of adding a nutrition dimension to
the work of research centers.l/ The agenda of the meeting
might include the following issues:

(i) The relative importance of "improving human nutrition"
within the Centers' set objectives;

(ii) The kinds of human nutrition information (e.g., dietary
standards, food quality guidelines, methods of evaluation)
needed by plant breeders to incorporate nutritional
considerations in their work, and the research facilities
and manpower needed to provide the additional information;

(iii) Definition and establishment of priorities of needed
studies providing linkages among agricultural research,
public policy and health/nutrition research and field
programs both with respect to information flows and program
execution;

(iv) The need to include work on processing and other post-
harvest uses of the food produced, where these have
nutritional implications; and

(v) The need to increase the understanding among Center staff
and trainees of the relationships between agricultural
research activities and human nutrition.

b) Invite an expert on applied human nutrition to become a member
of TAC.

c) Promote research efined in (a)(iii) above aimed at providing
information on the linkages between agricultural research,
public policy and human nutrition. Such research might be

1/ Participants for such a meeting might include Center research directors,
an economist from each Center, three or four plant breeders working on
protein improvement, two experts in human nutrition, two or three people
working in applied nutrition programs, three or four people working on
research related to nutrition policy and psogramming, and interested
appropriate members of the Consultative Group, TAC and the U.N. Protein
Advisory Group (PAG).
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carried out by the Center economists in collaboration
with agriculturalists and nutritionists. 1/

Attachment

Cleared w/and cc-. Dr. Kanagaratnam, Dir., PNPD
Messrs. Cheek, Agr. & Rural Dev.

Zaidan, P71PD

cc: Messrs. Baum, Vice-Pres., Central Projects
Baldwin, PNPD
Graves, Agri. & Rural Dev.
Reutlinger, Dev. Economics

cc: Dr. J. Bernstein, USAID, Tech. Assistance Bu.
Mr. Peter Oram, Secretary, TAC (Rome)

ABerlz:ej

O/ One such effort, currently being carried out in Cali as part of CIAT's
Agricultural Economics Program, attempts to predict the distribution of
increasing supplies of each of a number of foods among consumer groups.
amphasis is on predicting the proportion of the additional nutrients

being consumed by those groups in nutritional need. Also predicted
are the impact of government price policies, income distribution and
increased employment on the nutrient intake of the nutritionally
deficient consumer groups.



DEPARTMENT OF STATE
AGENCY FOR INTERNATIONAL DEVELOPMENT

WASHINGTON, D. C. 20523 NATIoNA1,

ASSISTANT
ADMINISTRATOR

August 14, 1973

Sir John Crawford
32 Melbourne Avenue

Deakin

Canberra, A.C.T. 2600
Australia

Dear Sir John:

Thanks again for your assistance with the recent Seminar.

Your handling of the last half day, on which I received
many favorable comments, certainly strengthened the overall

impact.

I'm enclosing a copy of the AID comments on strengthening

the nutritional dimension of center activities that I said I

would turn in for the record in lieu of taking more CG time

late in the discussion of your priorities paper. I gave a

copy to the CG Secretariat afterwards and will also send one

to Peter Oram.

Best regards.

Sincerely yours,

Joel Bernstein

Enclosure



6trengthening Nutrition Via Agricultural Research Center Activities

The problem of world food supply involves both quantity and quality --

calories and nutrients. The priorities paper of the Chairman of TAC
questions whether enough emphasis is being placed on the quality aspect,
particularly protein. The international centers and other research
organizations are already doing much important work to breed better
protein content into basic grains, and more recently to increase yi.elds
of tue most nutritious and widely used legumes. However, it is desirable,
as the TAC Chairman implies, that TAC and the Institute Directors consider
,evelopment of a more systematic effort or strategy to strengthen the
nutritional impact of their programs.

Measures that might be considered include:
further

(1) /rationalization of the pattern of the centers' research to give
appropriate stress to nutritional objectives;

(2) strengthened lab and field research capabilities to test for varietal
characteristics that will increase consumer acceptance of high
protein crops and also for bodily absorption of nutrients from the
various varieties; rather than duplicating this capability at all of
tne centers, it might prove feasible to use a common facility
somewhere, particularly for the more sophisticated and expensive
parts of the work -- possibly by contracting with existing food
technology or biological laboratories;

(3) professional nutritional representation on TAC;

(4) inclusion of appropriate nutrition awareness, strategy and technical

training in Center training activities, particularly as this is

relevant to agricultural research activities;

(5) assignment of greater weight to the nutritional value of new varieties,
balanced against yield ana other desired characteristics, in decicing
which varieties to release.

6/1/73
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Mr. Berg May 29, 1973

Harold Graves

Draft Nutrition Sector Paper

Many thanks for letting me see the interesting April 20 draft of
Policy Guidelines for Bank Nutrition Activities. Since this has been
superseded by a subsequent draft, I'll keep my comnents brief:

1. In this draft, the point of departure seems rather too much
oriented to consumption and welfare (rather like the customary ap-
proach which is criticized in The Nutrition Factor). The argument
appears to be made, first, on humanitarian grounds (Section I) and
then (Section II) on "several indirect relationships" between nutri-
tion and development.

Another and stronger point of departure might be found in the
fact that the Bank has, literally from the first day of its lending
in developing countries (when it made a farm machinery loan to Chile)
been concerned with the production of food in developing countries.
Food production (as well as other kinds of agricultural production)
has become a larger and larger part of the Bank's lending activity;
and it is now modestly supplemented by a special program of grants
for international agricultural research intended to increase the
production of food crops in developing countries.

It isn't enough, however, simply to produce more food. A national
nutrition program, concerned with the distribution and quality of what
is produced, is a necessity if investments in additional food pro-
duction, by the Bank and others, are to be effective. And a nutrition
program is not simply concerned with distributing what already is pro-
duced; ultimately, it weighs the question of what should be produced,
and it therefore becomes a necessary element in the determination of
production policy. Et cetera. A lot of this already is in the draft,
but would count more heavily if it were brought forward and campaetly
presented.

2. Although it has been hallowed by repetition, the statement
that "the initial pronouncements about the relationship of PCM and
mental development were made in the mid-1960s" seems to me to give a
misleading impression. Experiments showing a relationship between
levels of nutrition and levels of intelligence in children go back at
least as far as the late 1930s: for instance, the experiments re-
ported by F. S. Freeman of Cornell University at the AAAS summer meet-
ing in 1938.



Mr. Ierg - 2 - May 29, 1973

3. Care needs to be taken in statements about the effect on
protein availability of the substitution of cereal grain production
for legume production (page 18). The position so*** to be generally
accepted that an individual meeting his calorie needs adequately from
cereal grains of reasonable quality will at the same time be getting
an adequate supply of protein. And in any case, the substitution of
ereal for legumes does not mean less availability of protein, since,
per unit of growing space, cereals can produce about four times as
such foodstuff as legumes.

UWraves ;apS



March 15, 1973

Dear Ben;

Thank you for your invitation to provide a factual statement

on protein-related activities of the Consultative Group on Inter-

national Agricultural Research, for use in the eighteenth session

of the Advisory Committee on the Application of Science and

Technology to Development. I attach to this letter a copy of such

a statement, and I hope that by now you have received the 100 copies

which I dispatched to you this morning.

I trust that you understand that the statement is not from

the Consultative Group as such, but from the Group's Secretariat.

With best regards,

Sincerely yours,

Harold Graves
Executive Secretary

Enclosure

M1 . Benjamin Barg
Chief
New Technologies Section
Office for Science and Technology (Room No. 3146)
United Nations
New York 10017

cc: and attachment to
Mr. Hoffman

HGraves:apm Mr. William Clark
Mr. Franco/Mr. Chatenay
Mr. Weiss



CONSULTATIVE GROUP ON INTERNATIONAL AGRICULTURAL RESEARCH

Protein-related Activities of the Consultative Group
on International Agricultural Research

The Consultative Group on Internatioial Agricultural Research is an

informal association of organizations of the U. N. System, governments and
other entities, public and private. The principal objective of the Group
is to improve the quantity and quality of food production in the developing
areas of the world.

The Group was established in 1971 under the joint sponsorship of the

United Nations Food and Agriculture Organization, the United Nations De-

velopment Programme, and the World Bank. It now consists of 24 permanent
members: FAO, UNDP and the Bank; the Ford, Rockefeller and Kellogg Founda-

tions; 13 donor governments (Australia, Belgium, Canada, Denmark, France,
Germany, Japan, the Netherlands, Norway, Sweden, Switzerland, the United

Kingdom, the United States); three regional development banks (the African
Development Bank, the Asian Development Bank and the Inter-American Develop-
ment Bank); the Commission of the European Communities; and the International
Development Research Centre, an autonomous organization financed by the
Government of Canada. In addition, the five major developing regions of
the world participate in the Consultative Group through representative coun-

tries designatcd for a two-year term by the membership of FAO.

The Group is served by a Technical Advisory Committee (TAC) consisting
of a chairman and 12 other experts, of whom six are from developing countries.
Liaison between the Group and the Protein Advisory Group of the United Nations
System is conducted ad hoc; TAC has had the benefit of advice from the Protein
Advisory Group of the United Nations System on desirable nutritional improve-
ments to be sought through plant breeding. A secretariat for the Group is
maintained by the Bank; FAO provides the secretariat for TAC.

The members of the Consultative Group are giving support, in the form of

grants, to research intended to improve the output of most of the world's
important food crops, including crops which, used either directly in the human
diet or as livestock feed, account for most of the protein available in de-
veloping countries. For 1973, members of the Group are making grants of $24
million to six international centers carrying out work on these crops.

The two oldest and best known centers deal with the most important cereals;
they are the Centro Internacional de Mejoramiento de Maiz y Trigo (CI4MYT),
working on maize and wheat, and the International Rice Research Institute (IRRI).
Adaptive work on maize and rice is done by other centers being supported by the
Consultative Group -- by the Centro Internacional de Agricultura Tropical (CIAT),
based in Colombia, for the humid lowland tropics of the Western Hemisphere,
and by the International Institute for Tropical Agriculture (IITA), based in
Nigeria, for the corresponding ecological zones in Africa.
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The work done by CIMMYT and IRRI, as further adapted by both international
and national research and as applied by national systems of extension, has
generated dramatic increases of recent years in the yields of wheat and rice.

In 1971, about 10 million hectares of land throughout the world were planted
to new rice varieties yielding about 1 ton per hectare more than before. In

1972, about 20 million hectares were estimated to have been planted to the

new wheats in developing countries, or about 40 per cent of the total area
planted in wheat in these countries.

The two senior centers are engaged in specific efforts to improve the
protein content of their respective cereals. With support from the United
Nations Development Programme, notable progress has been made by CIMMYT in
the development of a high-lysine maize. In the past two years, that Center
has distributed, for field trials in 15 less developed countries, the latest
and most promising of its corn lines: a high-lysine maize resistant to many
common maize diseases and insect pests, with good yield potential under tropi-
cal conditions and better nutritional quality than any variety previously known.
One of the major research objectives of IRRI is the development of a high yield-
ing rice with high protein content and with a short growing season, a broad
spectrum of resistance to pests and disease, and attractive grain appearance.
The prospects for a breakthrough in this respect are thought to be good.

Work on other cereals is in prospect. The newly established International
Crops Research Institute for the Semi-Arid Tropics (ICRISAT), based in India,
will undertake research aimed at improving yields and nutritional quality of
sorghum and millet, crops which can be grown as alternatives when conditions
are not suitable for wheat and rice.

A second class of plants important to protein availability are the food

legumes, whether used directly in the diet or as livestock feed. They have
higher protein content than the cereals, but produce considerably lower yields

of foodstuff per hectare of area planted. The research programs of the inter-
national centers on legumes are much newer than the programs on cereals, none

being as much as four years old; and while significant progress in the develop-
ment of high-yielding varieties can be expected, it has not yet occurred on a
notable scale. The principal assignments of the centers with respect to
legumes are as follows: CIAT -- field beans (Phaseolus Vulgaris); IITA
cowpeas, yam beans, winged beans and lima beans; ICRISAT -- pigeon peas and
chickpeas. TAC is considering what additional steps need to be taken to ex-
tend legume research.

The sixth center in the network of international research institutes
being supported by members of the Consultative Group is the International
Potato Center (Centro Internacional de la Papa - CIP). Among its objectives
are to develop varieties of potato which will offer improved yields and higher
protein content. The potato already is a staple item of diet in Andean coun-
tries, and is becoming an increasingly important crop on the Indian subcontinent
and in parts oi Africa. Greater availability of the potato in the humid tropics
and the existence of a potato with higher protein content would offer signifi-

cant improvements in diet, in the first case by making feasible the substitution
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of potato for less nutritious starchy products such as cassava, and in the

second by raising protein intakes in existing centers of potato consumption.

Only one center, up to now, is concerned with increasing the availability

of meat, a superior source of high-quality protein. This center is CIAT,

which has a major research program, still in its early stages, devoted to

improving the production of cattle and swine in the lowland tropics. 
TAC

and the Consultative Group, however, have agreed in principle on major in-

itiatives for improving animal production, particularly of cattle, in Africa.

On behalf of interested members of the Consultative Group, steps are now

being taken toward the establishment of an international center to improve

animal production and health in the developing countries of tropical Africa.

One of the objectives of the center would be to study systems of animal pro-

duction and to offer expert assistance to national institutes devoted to im-

proving these systems in specific localities. Steps also are being taken

toward the establishment, as a sub-unit of the international production cen-

ter, of an international laboratory for the study of two killer diseases 
of

cattle: Trypanosomiasis and East Coast Fever. It is possible that sites

may be chosen and work may be started on the production center and the

laboratory before the end of 1973.

TAC also is considering whether recommendations might be made to the_

Consultative Group on research into fish, another food with high protein con-

tent, and in this connection will sponsor a scientific symposium on aqua-

cwlttire in 1973.

March 14, 1973
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UNITED NATIONS NATIONS UNIES

POSTAL ADDRESS-DRESSE POSTALE UNITED NATIONS, N.Y. 10017
CABLE ADDRESS-ADRESSE TELEGRAPHIQUE- UNATIONS NEWYORK

REFERENCE

12 January 1973

Dear Harold,

At its seventeenth session, the Advisory Committee on the
Application of Science and Technology to Development discussed
the Problem of protein malnutrition confronting the developing
countries. In the lirht of the important activities of the
Consultative Group for International Aricultural Research,
the Advisory Committee decided that it would like to invite
the Consultative Group to provide a factual statement on its
work relevant to the protein problem for the next .session of
the Committee. Accordingly, we would be most grateful if it
would be possible for you to arrange for such a factual state-
ment to be sent to us so that we could place this before the
eighteenth session of the Advisory Committee.

May I take this opportunity to extend my best wishes toyou and your family.

Yours sincerely,

Benjamin Barg
Chief

New Technoloies Section
Office for Science and TechnoloTy

Mr. Harold Graves
International Bank for Reconstruction

and Development
l18 H Street, N.W.
Washington, D.G. 20433

Encl: Record of ACG T 17th session (E/Ac.52/L.lh1)
see page 21, paras. 53-55

cc: Mr. C. Weiss
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1 The Advisory Cetmittee on the Application of Science and Technology to Develop-

ment held its seventeenth session at Geneva, from 23 October to I November 1972.

2 The list of members of the Advisory Committee is contained in annex I. Repre-

sentatives from the Department of Economic and Social Affairs, the United Nations

Conference on the Human Environment, Office for Inter-Agency Affairs of the United

Nations Secretariat, the regional economic commissions, the United Nations Economic

and Social Office in Beirut, United Nations Conference on Trade and Development

(UNCTAD) , United Nations Children's Fund (UNICEF) , United Nations Deelopment Programme

(UNDP), United Nations Institute for Training and Research (UNIMR) and the Protein

Advisory Group (PAG) participated in the session. The following specialized agencies

were represented: the International Labour Organisation (ILO), Food and Agriculture

Organization of the United Nations (FAO), United Nations Educational, Scientific and

Cultural Organization (UNEBCO), World Health Organization (WHO), International Bank

for Reconstruction and Development (IBRD), International Telecommunication Union (ITU)

and the World Meteorological Organization (WMO). The International Atomic Energy

Agency (TAEA) also was represented.

3. Also attending were observers from the following intergovernmental organizations:

the Arab League Educational, Cultural and Scientific Organization. Council of Buirope,

Organisation for Economic Co-operation and Development (OBCD) and the World Intel-

lectual Property Organization (WIPO). The non-governmental International Council of

Scientific Unions (ICSU) and World Federation of Scientific Workers (WFSW) also sent

observers.

4, At its opening i the Advisory Committee unanimously elected Sir Ronald

Walker chairman, and M.G.K. Menon and T. Sai as vice-chairw:n for the seventeenth

session. The membership of the _b . working groups and regional groups is shown

in annex II. At its first meeting, the Advisory Cw ite adopted its agenda

(E/AC,52/L.159/Rev.l) as listed in annex III., Docunents which were before the

Advisory Ccomittee at its seventeenth session are listed in annex IV



II THE ADVISORY CCt4MITTEE AND TU1E CCI0MMITTEE ON SCIENCE
AND TCHNOLOGY F"X DEVELOMENT

5. The Advisory Committee had before it copies of Economic and Social Council

resolutions 1T15 (LIII) en i led "Terms of Reference of the Committee on Science

and Technol gy for Development " and 1'18 (LIII), entlied. "Programme of Work of

the Committee on Science and Technl ogy for Deelopmen. The Advisory Committee

agreed that it should suomit to the Commit ee for Science and Technology for Develop-

ment at its first session a statement relating to the Advisory Committee's work and

its expected relationship with the Committee, It reiterated its readiness, already

expressed in its ninth repor to the Economic and Social Council V (E/5131), to co-

operate closely with the Cemittee rn Science and Technology and to hold itself in

readiness to provide any advice which the Committee for Science and Technology might

request of it. In that connexion it adopted a statement for submission to the first

session of the Conittee on Science and Technology (ACAST/XVII/CRP 18) as amended by

ACAST/XVII/CRP 1 ,8/CorrJl.. It also requested that its ninth report to the Economic

and Social Council be made available as a paper for the first meeting of the Committee

on Science and Technology,

6. The Advisory Committee noted that in resolution 1718 (LIII), the Council had

requested the Committee on Science and Technology at its first session to recommend

goals and targets for the achievement of the proposed policy measures relating to

science and technology Some discussion was held as to whether the Advisory

Committee would wish to place any additional statesent before the Committee on

Science and Technology, on the Advisory Committee's recommended targets for science

and technology. $ The Advisory Committee wished to place on record its disappointment

that,, in the International Development Strategy, while specific commitments had been

undertaken by some developing countries, the advanced countries had refrained from

accepting such commitments. However, it decided it did not wish at this stage to

provide any additional statement on targets for science and technology, but suggested

that it would be valuable if the Committee on Science and Technology could be provided

with independent advice on this matter from a group of experts who might be asked to

1/ Official Re.ords of the EconcoAc and Social Coancilj Fifty-third
Session, SppleMint io8.

g/ International DeveloMent StrategY for the SecMnl United Nations
Development Decade (United Nations publication, Sales No. E.olII.A.2)
parns. 60-a.e

3/ World Plan of Action for the Aplication of Scienee and Technology
to Developaent (United Nations pubLication, Sales No. E I.II.A43 ), pp. 32-33.



examine the Advisory Ccmittee's recoomedations ard to review the discussions

in the Council and in various other meetings which had been held an the matter,

and tender its own views. If such an expert group were set up, the Advisory

Conittee agreed that two of its members should be available to co=operate

with the groap in making the proposed review and recoomendations.



III. SUBJICTS UNDER CONSIDEATION BY THE ADVISORY CG48ITTER

A. World Plan of Action for the Application of Science
and Technology to Development

1. Implementation of the World Plan

T The Advisory Committee had before it a note by the Secretariat (ACAST/XVII/CMW l)

as well as the text of resolution 171T (LIII) adopted by the Economic and Social
Council an the World Plano The Committee took note of the conclusions recorded in

the Secretariat paper of the meetings arranged to discuss the World Plan in Lins-

ami-Rhein (Federal Republic of Germany), Baden (Austria), Washington D.C. and also

of similar meetings planned for Canada and Poland.

8 The Committee received from V.L. Urquidi a report of the discussions of the
World Plan in the Economic and Social Council at its fifty-third session. It appeared
that there was a consensus among Governments against the establishment of a separate

World Plan fund or account in the United Nations Development Programme (UNW)o The
Advisory Committee agreed not to pursue this idea further and to concentrate instead

on promoting the implementation of the Plan through specialised agencies, regional
economic ocemissions, other relevant organisations and above all9 through national

Goverguents, It stressed the need for special emphasis to be placed on the rapid

implementation of the Plan at the country level. The principal function of the World

Plan was to serve as a guideline and source of inspiration to national Governments
in the choice amd design of projects most relevant to individual countries for

inclusion in national development planso If needed, they could then be presented with

requests for assistance from multilateral or bilateral donors. It was agreed that
the Advisory Comittee's position on these isas should be reflected in the statement

to be addressed to the Comittee on Science and TochnologW.

9. The Advisory Committee recalled that the majority of the programmes proposed in
the World Plan had been formulated in accordance with the proposals made by the

specialised agencies and it therefore felt entitled to assume that the implementation

of these programes would to a great extent be undertaken IV the United 'Nations

agencies as far as resoumes would permito As to the other programmes, project
identification and elabration would be a prerequisite af drawing upon and attracting
other financial suppart0 The suggestion 'as made that systems studies of development
be undertaken to provide a basis for national planning decisions. In that connexion,

in addition to UIW, it woui be worthwhile exploring the possibilities of stimulating



the interests at the International Bank for Reconstruction and Development (IBRD)

as well as regional bodies such as the Inter-American Development Bank and the

regional development banks in Asia, Africa and the Caribbean area in financing

projects prepared under the guidelines of the World Plan., he Comittee was

gratified to learn that UNP was seeking the co-operation of the Advisory Committee

on global projects and that the IRD had recently interpreted its mandate more widely,

making it possible to finance a broader range of development programmes 1 u ai t

approite~ rases, app'I& research. If current proposals linking the issue of

special drawing rights for development financing, should materialize, it would be

desirable to allocate a part of such issues to supplement resources normally available

through the international lending agencies and UNIP for projects involving the appli-

cation of science and technology to development.

10 Despite the several activities generated t7 the World Plan, the Advisory Com-

mittee shared a strong feeling that the World Plan was insufficiently known and little

understood in scientific and other cirdles concerned with developoent. Consequnctly,

it was recoomeued that a contirus world-wide publicity effort, utilizing the mass

media and the world's scientific and technical journals should be made to make the

Plan more widely knon

Ul. As to its future work, the Committee agreed to set up a permanent Working Group

to review an a continuing basis the implementation and financing af the World Plan.

The Group wou consist of the comittee chairman and the chairman of the regional

graps. It also favoured the Idea that meetings an the world and regional plans be

organised in Individual camtries, This would make it possible not only to make these

plans known but to ton the proposals into specific progromes and projects. Science

and technolqg projects would thua be included in national developent plans in the

developing comutries and in the aid programes of the developed countries. Individual

mombers of the Cinittee could be of great assistance if they could participate in

such meetings.

2. Rudmal Elns

12, The Advisory Cocittee had before it the following regional plans: an Asian

Plan of Action far the Application of Science and Tecinology to Development (I & NR/

ASMD(VIII)/T); African Regional Plan B/CN.14/L.4 0 7, and S & T/WPA/h2/Rev.l); Regional

Plan for Latin Aericao 1lements for a Regional Plan for the Application of Science

and Tecbnol to Development in selected countries of the Middle ast (ESc

and feport on a meeting of experts to cnsider the Reg1#na1 Plan nf Action f,,r
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the iddle East, Beirut, 9 to U1 October 19T2 4

13 Subject to the incorporation or small amendments and corrections agreed upon

at the meetings of the respective regional greaps held during the session and at

the plenary meeting of the full Committee, the Advisory Committee approved as guide-

lines the regional plans fnr Asia0 Africa and Latin America. P. Auger, however0

reserved his position in respect of the latest modifications of the regional plan for

Africa which he had not received in time to consider in adequate detail. fte Advisory

Committee noted that as the draft was based on lists of priorities in the science and

technology field collected by the Economic Commission for Africa fron member countries,

the African Regional Group had not felt able to accept a suggestion by A.RO b.mting

that Chapter III should be expanded to cover agricultural raw materials for industry,

and distribution and marketing systems for agricultural products.

14, 7e Advisory Committee commended these plans to the respective regional econmic

commissions for consideration at their annual session in 1973. It was hoped that the

commissions might be in a position to adopt resolutions recomening the implementation

of the plans by Member States and by the interested agencies in the United Nations

system, as well as regional organizations. The secretariats of the regional economic

ommissions were asked to take the initiative in following the plans through by or.

-nig !n Ilose co-operation with specialised agencies - consultations with science

policyaskers and plann. s in national Governments (Asia), by organizing national

comittees (Africa) or by any other means at their disposal. The comission secretari-

ats were requested to arrange for the printing and wide distribution of the plans,

not only to goverments, but to leaders in research, scientific associations industry

and business, It was important that the co-operation of UND? be sought with a view to

implementing the recommandtions of the regional plans in regional and country program-

ming. 7e regional plans had to be brought down to practical project levels The

Advisory Committee also recommened that these plans should be made available for

information at the first meeting of the Standing Cosittee on Science and Technology

for Development when it considered the World Plan of Action. 73e regional groups were

requested by the Conittee to keep the implementation of the plans under consideration

and review in co-operation with the regional economic comissione and the specialized

agencies.

15. 'e regional proposals for the United Nations Ecoonic and Social Office in

Beirut area (12 countries In the Middle East) were reviewed by an j Hoo Working Group

of the Ccamittee consisting of Y.Le Urquidi (Chairman), A.H. Buntingg M. Castel,
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T. )Nkaibo and L. Rousseau. 7he Working Group addressed itself to general coneats

on the document as a whole, as well as specific camments on a number of particular

items. In general, the Working Group felt that the revision into a draft regional

plan should take as a point of departure and as a general framework the developent

objectives of the region as a whole and of individual countries within it. An attempt

should be made to picture the kind of economic and social development within which the

application of science and technology would be applied. Once broad objec tives were

defined, programes could be set and projects listed. Noreover, the regional plan

should make a distinction, as the World Plan had, between knowledge which existed

but needed to be applied, on the one hand, and new knowledge or research needs, on

the other. The regional plan should also proceed from a more positive premise and the

areas where "transfer" of technology was pertinent should be clearly identified0 The

Advisory Comittee. agreed with the j4 jk Working Group that the United Nations

Economic and Social Office in Beirut proposals required considerable revision along

the lines indicated by the Working Groupp as well as by the Beirut meeting of experts

before it could be endorsed by the Advisory Committee for submission to Govrmts in

the area, It noted that a revised version would be presented to the Advisory Coittee

at the eighteenth session in New York in April 1973 when the Working Group would also

meet for its seoand review of the draft regional plan.

B. Research for developing countries

1. Prenaratics of a dobal roAect

16. fte Comittee had before it the report of a meeting of mbers of the M A

Warking Group on Global Projects which, in acordance with the decisions taken at the

sixteenth seaaon (N/AC.52/L.138, para. 19)9 had met with representatives of UNIE

to discuss detailed arrangements whereby the Advisory Comittee might collaborate with

UNIV in the promotion of global research projects (ACAST/XVII/CW.2). is rec ama ded

that in addition to being prepared as a body, as well as individually through its

members, to coment on proposals of global projects received by UW from other sources,

the Camittee should prepare for UNMP consideration a specific "pre-proposal" for a

global project. From the three areas identified by UNM as of specific interest to it;

namely, (a) the building and construntion industry, particularly housing; (b) uibsn

water supply and sewage treatment; and (c) the adaptation of appropriate production and

at techniques, it was suggested that the Advisory Comittee should in the first

instance address itself to the area of the building and construction industry, parti-

cularly housing.
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IT. 7he report of the A4 We Working Group had also been considered by the

European Regional Group at its third session, and its views were reported to the

Committee. The Comittee also heard a statement by the representative of UNIW on

the present position relating to global projects in UNDP. Mws principal criteria

for such projects were global application (ACAST/XVII/CHPW2), riginality of subject

content, high expectation of practical results, strong managment of the executing

institution and a realistic possibility for partnership with other donors. In the

latter connexion, some members of the Committee made reference to the International

Consultative Group for Agricultural Research as a desirable pattern which might be

followed in setting up other joint research arrangements in important fields having

global implications.

18,, In conclusion the Advisory Committee decided:

(a) That it would, on request, be prepared as a body9 as well as individually through

its members, to assist UNEW in the assessment of proposals for global research projects

received from other sources;

(b) To widertake, with the assistance of the Office for Science and Technology, the

Centre for Housing, Building and Planninag, UKW, Members of the 6 jM Working Group,

and if necessary, making use or outside consultants, the preparation of a draft "pre-

proposal" of a global research project related to the building and construction industry,

particularly housing After review by the Advisory Comittee at a plenary session such

a proposal would be placed before UNIP;

(c) That if such a pre-proposal were accepted by UNP it would be prepared to review

and coment on the cplete project proposal when it had been developed by UKIW;

(d) That in the long run the Advisory Committee should not restrict itself to the

subjects suggested by UNMP but shruld, in the light of its own views on priorities as

expressed in the World Plan and elsewhere, be prepared to make its own suggestions for

project proposals.

2. General Malftlines for the gresentation of research nronosals

19. The Advisory Committee had before it the report of a consultant (ACAST/WG/WP.1)

prepared in response to a decision of the Committee at its fourteenth session that a

draft of a document on general guidelines for the presentation of research proposals

by developing countries should be prepared. In introducing the docmuent, the Director

of the Office for Science and Tvchnology suggested that as a result of the discussions

in the Working Group, the Committee endorsed the decision not to pursue any further the
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collection of case studies an the analysis on which the guidelines were based.

Members of the Advisory Committee felt that the analysis on pages 1 to U of the

report which preceded the actual guidelines was too long and not sufficiently general

as it had been based on a limited number of case studies and that it would be better

presented in an annex. Another shortcoming of the report was that it did not disting-

uish between presentation standards for large and all project proposals. It was also

felt that before finaliing the guidelines, the report should be circulated for conents

to a number of research institutes in developing countries as well as to major donor

agencies with experience in the assessment of research proposals from developing

countries, The consensus of the Committee was that the guidelines should not be issued

as an Advnsory Comnittee paper. It was left to the consideration of the United Nations

Secretariat to arrange for its publication in a revised and streamlined form.

3. Possibility of establishing a clearinghouse for
research nrogowals from develoing countries

20. The Advisory Committee appointed an I gg working group to discuss a proposal

for the establisheent of a clearinghouse and sponsoring office for the promotion of

research projects on problems of importance to developing countries (ACAST/XVII/CIP.19)

Its report was introduced by A. eynan. He stressed that although the report had been

fully endorsed by all the members of the g U& working group (with the exception of

M.GK. Menon who had been obliged to leave the session earlier), it was still only a

very tentative proposal submitted for consideration so as to allow a fruitful discussion

of the matter at the eighteenth session.

21. With respect to the contents of the proposal he underlined the following points:

Tb be at all effective the clearinghouse would have to publicise actively its

services and exercise a fair amount of jidgement in the assessment of project proposals

and in the approach to sponsors. Initially the service should be operated on a "pilotw

project basis relying in the main on one senior staff member with relevant experience

who would endeavour to assess project proposals and to select sponsors in a pragmatic

way, mainly through his persanal knowledge and contacts.

22. Members of the Advisory Camittee lent their suport to the idea behind the

proposal. C. Ckgas suggested that the clearinghouse wake as one of its principal

objectives the bringing aboUt of closer contacts between scientists of various develop-

ing couatries and regions in order to promote the exchange and use of their often more

relevant experiences in the develoment process. Other members af the Committee



suggested that the proposal be further elaborated, illustrated by concrete examples

and defined as to its complementary role with regard to existing similar bilateral

service arrangements.

23. Reservations were expressed, however, by representatives of two major agencies

concerning the feasibility of entrusting to any one agency a mandate embracing the whole

range of scientific disciplines which are at present the responsibility of individual

agencies within the United Nations system. Secondly, somewhat disappointing experiences

had been encountered with clearinghouse operations in other fields.

24. The Committee decided to put the subject on the agenda for consideration at its

eighteenth session and invited A. Keynan to prepare for a more detailed proposal of the

project for discussion at that time.

C. Appropriate Technology

25 The Advisory Committee had before it two papers with suggestions for its work

prepared by T. Kristensen (ACAST/WG/WP.2) and V. Urquidi (ACAST/WG/WP 3). In addition,

the Committee had the following documents prepared by the International Labour Organiza-

tion: "Scope, approach and content of research-oriented activities of the World Eploy-

ment Programme"; "Report of the first meeting of the steering group" (September 1972)

and "Progress report No.l Research and a.ction project relating to technology and

employment" (October 1972) (W!P 2-22).

26 The Cawsittee was advised of the work programme of the ILO in appropriate technology

and employment and took note with appreciation of the fact that the programme was on the

one hand coming down to specifics and on the other building up the theoretical framework

for the question relating to the choice of technology and employment policy. The

question of fiscal and other incentives necessary to encourage the use of appropriate

technology in the private sector was discussed and the difficulties noted.

27. Cn the future work of the Advisory Committee, T. Kristensen in hi - paper had noted

that the previous work of the Committee had concentrated upon the choice of appropriate

technologies in industry. He proposed that it be extended to construction, agriculture

and services. It was also necessary to consider the question of "appropriate" education.

V.L. Urquidi, in his proposal, suggested that the Advisory Committee,, in consultation

with relevant agencies, draw up a global project relating to appropriate technology in

the design of industrial equipment and processes, to be carried out through a consortium



mechanism to which UNDP and other funding agencies would contribute and which would

have an adequate executive secretariat,

28. In view of the interest indicated by UN]P in receiving a global project in the

field of construction, the Advisory Committee decided that the construction sector may

be selected first for intensive consideration from the standpoint of developing labour-

intensive technologies, utilization of locally available materials and of saving

foreign exchange. The subject would cover a wide range: building materials, housing,
construction of public buildings, factories, roads, dams and essential services such

as water supply and drainage. Housing construction should take account of the fact
that, particularly in rural areas and also in the unorganized, growing urban settlements,

much of the need for housing can be met by self-built housing. Housing and other

construction provide major opportunities for reducing unemployment and under-employment

in the developing countries. There also is a well-defined and large housing deficit

throughout the developing regions which must be met at the lowest possible social cost

Work on this subject should be related to the "pre-proposal" that the Advisory Comittee

has been invited to submit as a global project to UNDP on the subject of housing and

other forms of construction.

29. Secondly, consideration should be given to the proposal on the design of capital-

saving and labour-intensive industrial equipment. The basis for this proposal is that

most industrial equipment is designed by engineers, inventors and others in the developed

countries almost entirely in terms of the need for labour-saving methods of production.

The developing ocountries, through various institutes and other means, have begun to give

consideration to and experiment with new designs of a labour-intensive, but nevertheless

efficient nature, but the bulk of the research development and engineering work is carried

out in the developed countries. Consequently, at least a fraction of the efforts and
talents in these countries could be devoted to design of such equipment, in co-operation

with experts from the institutes of the developing countries. 'he purpose of the project

vould be to organize a global project for systematic research, possibly through a
consortium arrangement under the leadership of UWP.

30. The third project to be undertaken would be devoted to the problems of appropriate

technology in agriculture and rural development from the point of view of the optimun use
of the labour-time available at different times of year for fanning and many other pur-

poses in the rural communities of developing countries.



31, e s tes by the Ad isory Ccomittee could be followed up by one or several

meetings or anized with plaeners In the countries to see to it that the results are
appli de relevant to their experience in the field.,

32 The Comittee decided to hold two sessions of its Working Group on Appropriate
Technology in 1973, The first meeting of the Working Group will study the subject of
existing planned research in the choice of technology in the housing and construct-
ion area, on the basis of documents to be prepared by the Office for Science and Tech-
nology wih the co-operation of the Centre far Housing, Building and Planning, UNIDO,
the ILO and other concerned agencieso It will also give preliminary consideration to
the design of industrial equipment0

D. Problems of the human environment

10 United Nations Conference on the Human Environment

33, The Advisory Comittee had before it the report of the United Naticns Conference
on the Human Environment, held at Stockholm from 5 to 16 June 1972 (A/CONF48/4 and
Corr.1) as well as a note. by the United Nations Secretariat (ACAST/XVII/CRF.5). It
received an oral report on the conference from V. Urquidi who had represented the
Committee at Stockholm and presented a statement on the Committeega behalf. One aspect
of the Conference had been the emphasis on the importance of the "interface" between
environmental concern and development. Environmental problems in developing countries
arose from their poverty and lack of development as well as fran such factors as urbani-
zation and the need for better planning in industrialization and the use of natural
resources,, The importance of interational co-operation in applying science and tech-
nology to Prevent worsening environmental conditions and improve existing ones was
stressed. That was another aspect of the Advisory Ccomittee s direct concern in develop-
ment as shown by the many aspects of the World Plan related to environmental problems,
Much of the work in which the Advisory Committee was already engaged was therefore of
importance to the environment9 such as protein malnutrition,, Its work on appropriate
technology sbould take account of the technology on the environment of the developing

countries. The encouragement of research in developed countries for the benefit of
developing countries could also involve such fields as environmental control.

34. A large number of recaMendations from the Action Plan for the Human Environment
were suggested by V. Urquidi and in the Secretariat paper, as areas in which the Advisory



Cnomittee could (,operate with the organiational machinery for the environment

which the General Assembly was expe. ed Lo establish, It was reported that the

Secretary-General of the Conference looke forward to such --operaion nd hoped

the Advisory Cimmittee would be able to provide him with assistance and advice in its

fields of concern.

35 In the discussion which foliowed. me bers of the Advisory Committee emphasized

the iulpotan e of the role it could play in the enviromental field, It should help

in prmoting a major effort directed towards providing scientific information needed

to solve eni ronmental problems and in att-acking weak scientific points. The Committee

could contriate to a better understanding of the relationship between the environment

and economic development and it should consider these matters at the global level,

through its regional groups and across regional boundaries,

36, The Committee reaffirmed its great interest in the science and technology problems

of environment of concern to developing countries and agreed that this field should be

a major and continuing item on its work programme. Among areas on which it might

concentrate were appropriate technology, research for developing countries and the costs

of non-pollutive technology, as well as the relevant aspects of the World Plan of Action.

The Committee wished to collaborate to the full with any United Nations environmental

machinery to be set up, and to this end established a standing working group (see

annex II) to discuss details of collaboration with this machinery when it was established.

It hoped that such discussions could be held before the nineteenth session It also

requested its regional groups to take up the question of their own interests and future

activities in this field at their next meetings.

2 tntertina registry of potentially toxic chemicals

37 The Advisory Ccomittee had before it a report on the establishment of an interv-

national registry of potentially toxic chemicals (ACAST/XVII/CRP.6) prepared by a

consultant in response to a decision taken at its sixteenth session (E/AC.52/L.138,

para 16), The report was introduced by C. Levinthal Chairman of the Registry Com-

mission of the Special Ccamittee on Problems of the Environment of the International

Council of Scientific Unions (ICSU) which had originally brought the matter to the

attention of the the Committee. He provided examples of specific questions with which

the registry might deal and drew attention to the more important provisions of the report.

In a general discussion which followed members of the Committee emphasized the great

importance of the questicn and commented on the high standard of the report before them.
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A nber of technical points were raised in connexion with the data to be recorded

and such questions as those arising from commercial secrecy.

38. It was noted that subsequent to the Advisory Committees decision to arrange

for the preparation of the report, a resolution had been adopted at the United Nations

Conference on the Human Environment at Stockholm in June l9T2, recommaening that the

possibility of establishing such a registry should be studied (A/CCO4P.8/l4 - Recam-

merdation T4(d)(IV)). Members agreed that while it would be inappropriate for the

Advisory Comittee itself to be involved in any direct or operational way in the

establishment of the registry, it was of the greatest importance that further steps

should be taken towards this end and that the Camittee should do all it could to

encourage them It accordingly decided (a) to endorse the concept of an international

registry of potentially toxic chemicals as put forward by the ICSU Special Comittee

on Problems of the Environment and as outlined in the consultantga report; and (b) to

transmit the report to the Secretary-General of the United Nations Human Bviroament

Conference with a rencmendation that he should take steps to implement its proposals.

In this connexion he should consider convening a meeting to explore the practical steps

to be taken to put the recommenations into effect. The meeting could be attended by

representatives of the secretariat of the Human Ahvironment Conference, the appropriate

United Nations bodies, the Advisory Comittee, ICSU and other interested parties.

39. While it appeared that a careful feasibility study would be needed before any

decisions on the site of the registry were reached, the Comittee saw great advantage

in locating it in WHO. Accoumt would have to be taken howver, of the manate and

activities of other similar registries maintained by the agencies by national govern-

ments and by other bodies, she concern of ICMJ should also be borne in mind. When the

international registry was eventually established it was felt that a standing advisory

group, perhaps along the lines of the Protein Advisory Group and consisting of repre-

sentatives of the agencies as well as individual experts, might be set up. The Advi-

sory Committee itself would wish to keep in touch with the steps taken to establish

the registryg and to review the situation from time to tuae particularly concerning

its relationship to the interests of developing coumtries.
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IV, RIGICKL GRCWS

40. The Advisory Committee had before it reports from the regional groups for Africa

(ACAST/XVII/CW 0 T)q Asia (ACAST/XVII/CFO8),, Latin America (ACAST/XV/Cie,9) and

Europe (ACAST/XVII/CRP.10). Those groups reported an eetings held respectively at

Addis Ababa,, Bangkok, New York and Madrid.

41. The groups for Africa9 Asia and Latin America had reported that they had comp-

leted the draft regional plans for their areas and had made recomenations on future

steps to be taken for their implementation. These groups also held meetings during the

seventeenth session of the Advisory Comittee. As noted earlier, the Advisory Comittee

endorsed these plans subject to the amendments and corrections agreed upon at the

regional group meetings and at the plenary meeting of the full Comittee . The Comittee

also endorsed the rec nnd9ations of the regional groups on further steps regarding the

regional plans. The regional group for Latin America decided to huld its next meeting

at Economic Comission for Latin America (RClA) headquarters (Santiago, Chile), in

February 1973 to hold joint discussions with the UCA secretariat on the latter's

activities in line with the general approach in the world and regional plans of action,

In addit~on to the Economic Cammission for Latin America, the group recommed that

the Plan should also be considered ty the UIIWO Standing Conference of Directors of

National Councils for Science Policy and Research Organizations of the Latin American

Member States at the end of 1973 and by the Organization of American States Inter-

American Camittee for Science and Tahboology at its forthcoming session. 7be regional

groups for Africa and Asia would meet at a later date to be decided at the eighteenth

session.

42. The Camittee took note of the report of the regional group for Europe, The

term "appropriate education" was explained as education which Is in conformity with

the cultural heritage of a country without emulating the (inappropriate) systems of

education of the advanced countries. The Advisory Committee also reflected upon the

regional group' suggestion in (ACAST/XVII/CW 0109 para39) of its report that the

Advisory Committee should prepare a major paper on the huivn and social sciences. The

Cemittee agreed that in its recommendations and reports it had implicitly, and even

explicitly, taken account of the social aspects as an integral element in the appli-

cation of science and teclnology to development. However, it decided to have an

infornmal review of the subject at its eighteenth session. h United Nations Secre-

tariat was requseted to obtain background material on the present activities af members

of the United Nations family in this area, The Comittee also considered the proposal



which had been presented to the regional group by A.H. Bunting on international links

among applied scientists and technologists in developed countries concerned with agri-

cultural development. Bunting suggested that the Advisory Committee should become

associated with the implementation of this proposal not only in the sphere of agri-

culture but also in other professions which might thus be activated to interlink with

the United Nations machinery.

43- The suggestion was also made that rather than limit the proposed informal asso-

ciation to the European region, the Advisory Comittee should aim towards the establish-

ment or reinforement of bodies associating scientists from all countries with specific

developing regions, in line with the functions of the Association for the Advancement

of Agricultural Sciences in Africa.

44. During the session the subject of closer links between developing countries -

possibly through the regional groups - was repeatedly emphasized. C. Chagas was asked

to prepare a preliminary paper on this subject for the eighteenth session.



V, ITEMS FOR REVIEW AND INFORMATION

A. Transfer of technology

45. Following a decision taken at the sixteenth session, J. Valenzuela had attended

the third session of UNCTAD at Santiago on behalf of the Advisory Committee. As he

was unable to attend this meeting, V.L. Urquidi communicated his report to the Committee.

The report wderlined the importance of UNCTKD resolution 39 (III), entitled "Transfer

of technolog,. which might be regarded as a breakthrough, as it met practically all of

the preoccuipations expressed by developing countries on the subject in the "Declaration

and Principles nf the Action Programme of Lima" (Lima Declaration) adopted by the group

of 77 at the Second Ministerial Meeting on 7 November 19T1 (TD/143, section G). There

could be no doubt that this major step forward towards improving conditions for the

transfer of technology was in many ways due to the work done by the Advisory Committee

which had had this subject under review since its inception,

46. The representative of UNCTD, in a statement reviewing the main points of the

resolution which as he said could be regarded as a new charter for developing countries,

emphasized the endorsement of it, not only by developing but also by advanced countries,

47 Many of the activities called for in the resolution had already been initiated by

UNCTJD. Substantial progress had been made, in particular in completing of guidelines

for the transfer of technology and in the study of the main obstacles hampering that

effort. A number of country studies had already been accomplished and several more were

under way.

48. The objectives of the UNC1kD programme of work in this field were as follows:

(a) Creating an awareness of the very considerable costs involved in technological

transfer which had been estimated at $1,500 thousand million per year;

(b) Contributing to the analytical understanding of restrictive business practices as

a basis for remedial action;

(c) Involving public authorities in the control of the transfer in order to avoid

leaving it exclusively to private enterprise;

(d) Strengthening the bargaining position of the developing countries through training

and the creation of suitable national institutions;

(e) Reinforcing the capacities of developing countries in the assessment of technologi-

cal projects.
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49. The representative of UNCWJD also expressed the hope that UNCIAD's work would

ultimately pave the way to a time when products of man's mind would no longer remain

the property of private individuals,

50, In the ensuing discussion it was suggested that UN~WTD be involved from the

outset in the identification and preparation of projects for the regional plans of
action which concern institutional machinery for the import, assessment and effective
transfer of new technology to developing countries. The proposal was made that UNIDO,
with its range of activities complementary to those of UNCAD, should be invited
to present its programme to the Committee for the transfer of technological
knowledge.,

51. With reference to a paper on the transfer of technology (ACAT/XvII/CHPol2), it
was suggested that the subject be embraced by the Committee's working group on appro-
priate technology. It was suggestedo however, that the two concepts, namely, adapta-
tion of foreign technology to specific local needs, and the legal and institutional
problems involved in the transfer of foreign technology to local application, be kept
distinct. The Advisory Committee commended the progress achieved in this field by
UNCD.

B. Computer technology for development

52. The Advisory Committee had before it a note prepared by the United Nations
Secretariat (ACAST/XVII/CRP.l5) reporting on the steps being taken by, the Secretary-
General to prepare the second United Nations report on the Applications of Computer
Technology for Development called for in General Assembly resolution 28MY (XXVI).
Members emphasized the great importance of this matter and expressed their keen interest
in the preparation of the Secretary-General'a report. It was unfortunate that the time-
table required for the preparation of the report did not allow its examination by a
meeting of a working group on computer technology. Members requested that the draft
of the report be sent, after the meeting of the expert group which would review it in
November l972, to all members of the Committee (except those who specifically indicated
that they did not wish to receive it) for their individual comments. It was hoped that
it might be possible to extend the deadline for the receipt of such coments beyond the
end of December. In addition, it was agreed that the members of the Ad Hoc Working
Group on Science Policy which would be meeting in Paris from December 11 to 15, 1972
should take that opportunity to discuss the draft report and make any collective comments
they felt appropriate.



C. Pioieln r nut iion confrnt ig the de-e oping couries

53 Jhe Advi sry Comittee had before it a note by the United Nations Secretariat

(ACAS tVi/C4P.l)) on develcipaens in United Nations work on protein malnutrition

since I s six eenth session It also heard statements from representatives of the

P 'tel Adv sory Gr1 (PAG) and FA G It was pleased to note that the question of

Uni ted Natons .ponsorship of the PAG was 'nder onsideration as the twenty-seventh

session of th General Assetbiy and atso that for the firSL time there appeared to

be a positive interest on the part of some Governments in the possible establishment

of a protein fund

54 The 'eed to consider the protein problem in the context of nutrition as a whole

was strongly emphasized. Political, administrative and financial aspects were as

important as the technical aspects. The role of newer sources of protein should not

be ,aeremphasized. The link between the protein and population problems should be

underlined, The growing recognition by IBRD of the importance of ntrit ion problems

was welcomed and it was suggested that arrangements should be made for a group from

the Advisory Ckaittee to consult with IBRD about its concern with protein. It was

also agreed that the Consultative Group for International Agricultural Research should

be invited to provide a factual statement on its work relevant to the protein problem

for the next session of the Committee.

55, The Advisory Comittee requested the United Nations Secretariat to report to it

at its eighteenth session on the outcome of the various matters presently under considera-

tion and referred to in the note before its present session. It would then decide on

its own future activities in the light of any developments,

D. Role of modern science and technology in the
development of nations (implementation of General
Assembly Resolution 2658 (Xxv))

56. The Advisory Committee took note of the progress being made in the preparation

of the report of the Secretary-General requested by the General Assembly in resolution

2658 (Xxv). This report was being prepared by a consultant with the assistance of an

expert group which was to meet at United Nations Headquarters in December 1972,. Before

completion, the report would be sent to the members of the Corittee for their review

and coments in their individual capacities. It was also agreed that L. Rousseau should

attend the expert group meeting in New York on behalf of the Committee,



-22 -

E. Twenty-secomi Pugwash Conference
on Science and W r d Affairs

57, The Advisory Commi tee had before it a note on the Pugwash Conference (ACAST/

XVII/CRPe,16) a- noted that it was an important meeting which, in its quinquennial

review of i!s f iture ac dvitiess, had decided to give equal import.ance to the problems

of development and disarmament, The Conference had adopted three criteria for its

selection oa development problems issues which cannot readily be dealt with through

conventional dipimatic scientific or political channels; issues susceptible to

scientific analysis and discussion and issues which are "timely" in the sense that

recommendations following a carefully prepared Pugwash analysis can be expected to

have an influence upon the course of events. The Committee decided to keep in close

touch with these developments since Pugwash attracts an influential group of scientists,

A working relationship between Pugwash and the Advisory Committee should be built up

and important reports and documents of the Advisory Committee should be sent to the

Pugwash secretariat.

F. Human rights and scientific and
technological developments

58. ?he Advisory Committee had before it a note by the Secretary-General (E/AC.52/

L.143) reporting on various aspects of the study on human rights and scientific and

technological developments being made in accordance with resolutions of the General

Assembly and the Camission on Human Rights. The drafts of the reports so far pre-

pared had been submitted to the Lia.son Group appointed by ACAST for the purpose.

Members of the Advisory Cimnittee expressed their gratification at the progress of

these studies and emphasized the growing importance and urgency of the subject.

P.V. Auger, C. Chass and J. Novak were requested to continue to serve as a liaison

group to advise the United Nations Division of human Rights, on behalf of the Advisory

Committee, on these studies.

59. b'mbers also noted with interest the report on the Seminar on Human Rights and

Scientific and bNchnological Developments held at Vienna from 19 June to 1 July 19T2

(ST/O/HRA/45),

G. UNISIST: progress report by UNESCO

60. The representative of UNESCO introduced a progress report on the establishment

of the World Science Information Systems (UNISIST) (SCP/2426/2509T2) and reported that

parts TI and III of that report were expected to be approved by the UNESCO General



Conference at its seventeenth session. This would ensure that during the coming

biennium the first stage of the system would be established. This would be concerned

with the basic natural sciences; it would later be extended to cover engineering and

then the social sciences. Specific arrangements were being made for the developing

countries to be involved and to enable them to "plug into" the system. An inter-

governmental steering committee would ensure representation of developing countries

in its management.

61. The Advisory Comittee expressed its pleasure at the developments reported to

it and the fact that the scheme was shortly to pass from the planning to the establish-

ment phase . It reaffirmed its interest in the UNISIST programme - particularly those

features of concern to developing countries - and asked to be kept informed of future

progress.

H. International Federation of Institutes of Advanced Studies

620 The Advisory Committee heard a report from A. Salam on the recent establishment

of the International Federation of Institutes of Advanced Studies (101AS). The pre-

liminary moves towards the setting up of such a federation had been reported previously

to the Comittee and members were pleased to hear that it was now formally established.

It was gratifying that several institutes headed by members of the Advisory Committee

were foundation members of the Federation. The Federation was an independent body,

though it would have links with the United Nations family through some of its members

(for example, the International Institute of The-retical Physics). Members of the

Committee expressed interest in the significance of the Federation to developing count-

ries and were pleased to learn' that one immediate outcome might be the extension of

the system of the Trieste-type associateships for scientists from developing countries,

which the Committee had long recommended. The Comittee asked to be kept informed

about the progress of the Federation, in particular on the studies it undertook which

would be of interest and significance to developing countries. It was noted that there

was no existing relationship between IFIAS ard the recently established International

Foundation for Science.
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VI. ADMINISTPATION AND OTHER MATTERS

A Tenth report of the Advisory Committee
to the Economic and Social Council

63. In view of the fact that the first session of the Comittee on Science and

To(hnology for Development would be held before the eighteenth session of the Advisory

Coimit tee, it was agreed that an interim report covering the seventeenth session of

the Advisory C siA ittee should be prepared and transmitted to the Committee on Science

and Technology This would later be incorporated into the Advisory Committee's tenth

report to the Economic and Social Council, which would be prepared after the eighteenth

session, It was decided that the United Nations Secretariat should finalize the draft

of the interiii report and, after obtaining the approval of the chairman, transmit it

to the Committee on Science and Tchnology.

64, It was agreed that the Advisory Committee s statement for the Committee on Science
and Technology for Development should be submitted as a separate document to the Comittee

on Science and Technology and that it should be annexed to the tenth report to the

Economic and Social Council.

B. Arrangements for meetings of the Advisory
Committee and its working and regional groups

65. It was agreed that the Advisory Comittee would hold its eighteenth session at

United Nations Headquarters from 2 to 13 April l973.

66. The Committee decided to invite M.G.K. Menon to serve as chairman of that session.

The Committee decided that the selection of the chairman at the end of each session

would facilitate preparations for the following session.

67 It was decided that the Working Group on Appropriate echnology should hold a

separate meeting during the eighteenth session,

68. The regional group for Latin America decided to meet at Santiago in February 1973

69. Decisions as to the meetings of other regional and working groups would be made

at the eighteenth session.

70. The Advisory Comittee was informed of an inquiry by the Executive Director of

UNIDO if the Advisory Committee in principle would be interested in examining some

aspects of industrial technology as part of the preparations for the Second General

Conference of UNIDO to be held at Vienna early in 1975. The Committee agreed to the

proposal on the understanding that the details would be worked out later.
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C. Matters for substantive consideration
at the eighteenth session

Tl' It was agreed that the following topics should be included on the agenda for

the eighteenth session:

Report of the Ccumittee on Science and Technology for Development on its

first session

Appropriate technology

World Plan of Action:

(a) General review

(b) Regional plan for the Economic and Social Office in Beirut area

Problems of the human environment

Research for developing countries:

(a) Global research projects

(b) Proposal for a research clearing house

Informal links between professional scientists in the interests of development

Protein malnutrition

Subjects for preliminary informal discussion and information on the basis of

papers by members would include:

(a) Scientific links between developing countries (C. Chagas)

(b) Nature of the development process (A.H. Bunting and T. Kristensen)

(c) Human and social sciences and development (A.H. Bunting and F.T. Sai)

2 It was agreed that in the future, the Advisory Caomittee would merely take note

of information items unless a discussion was requested by one of its members.

D. Attendance of members of the Advisory Committee
at international meetings

73 The Advisory Committee designated the following members to attend on its behalf

the meetings indicated:

T. Kristensen and V.L. Urquidi: Expert Group on Targets for Science and Tech-

nology in the second United Nations Development Decade, Paris;

L. Rousseau: Expert group to review draft report on role of science and

technology, New York;

V.L. Urquidi: Economic Commission for Latin America, fifteenth session, Quito;

L. Mukendi: Economic Commission for Africa, eleventh session, Accra;

T. Mukaibo: Economic Commission for Asia, twenty-ninth session, Tokyo.
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NUTRITION AND DEVELOPMENT: THE VIEW OF THE PLANNER

Alan Berg and Robert Muscat

In recent years we have heard much about the magnitude and implications of

malnutrition and the need to attack the problem with a new sense of urgency. Yet

when looking at the development plans of most countries in the developing world,

one seldom finds nutrition getting more than passing mention. Even where better

nutrition is cited and discussed an an objective of a plan, its relative priority --

measured by allocation of resource, or specific policy proposals -- is low.

One is therefore tempted to ask: Have we demonstrated a convincing case that

malnutrition should warrant more funds, given the competing demands on scarce

resources?

In a paper in 1969 (1), we examined a series of policy issues relating to

this question and concluded then that from the planner's view, an acceptable case

for nutrition had not been made. It was also said that until a sufficiently strong

case is presented, the impact of the extensive research of the scientific community

would not reach beyond the periphery of the malnutrition problem. Since then, a

rich dialogue has developed among many of those sharing these concerns. Issues

have been more sharply defined, new rationale has been examined, and new concep-

tual approaches have evolved. In short, we believe the case can now be advanced

for nutrition's role in the mainstream of development. This paper is an attempt

to explore that case, looking at nutrition from the viewpoint of the development

planner.*

At the outset we should state an important caveat to be borne in mind through-

out this paper. We do not mean to imply either that malnutrition can be treated

or overcome in isolation from other elements of the socio-economic framework, or

that better nutrition alone is a panacea for underdevelopment. On the con-

trary, nutrition is one of the many interrelated determinants of human perfor-

mance requiring advancement. We do question whether the relative importance

of nutrition, its role among the many factors, has been given the attention it

deserves. We also suggest that under certain circumstances nutrition may be

a precondition to the advancement of these other factors.

* Some nutrition proponents may take issue with this approach. It is commonly

argued that the very fact of widespread malnutrition is itself grounds for

large programs; that children should not have to justify their sustenance on

societal economic grounds. With clear appreciation of the human tragedy

implied in malnutrition, we point to the evidence that over the years the case

for nutrition as'a moral imperative? has proved insufficient to claim more than

a token portion of development resources.



SIZE OF THE PROBLEM

In examining the relationship of malnutrition to national development,

the planner's first interest is the magnitude of the problem. This need be

discussed only briefly to set the problem in its broad context. We will

consider child mortality, the relationship of malnutrition to that mortality,

and malnutrition of the survivors.

By any measure, child mortality in developing countries is of staggering

proportions.*

Children under 5 in Pakistan and Brazil consitute under one-fifth
of the population, but account for four-fifths of all deaths; in
India, for 65% of the deaths, in the UA.R. ,68%. (In industrialized
countries, deaths at this age are significantly smaller than their
age proportion in the population, e.g., in Sweden, young children
account for 7.4% of the population, but only 2.2% of deaths.)

The percentage of children ages 1 to 4 who die in Pakistan is 40
times higher than in Japan; and 80 times.higher than in Sweden.

Of children between the critical ages of 1 and 2, the proportion
of deaths in rural Punjab (one of India's strongest and healthiest
areas), is 72 times higher than in Sweden; in the U.A.R, it i& 107 times
higher and in Gambia, 111 times higher.

Although it is difficult to isolate a single cause for these death rates --

a number of obviously related environmental factors are involved -- there is

little dispute to FAO's contention that "malnutrition is the biggest single

contributor to child mortality in the developing countries." (2) Studies

currently being conducted in 8 Latin American areas report malnutrition to

be the underlying or an associated cause of 52% of all deaths of 1 to 4 year

olds (3). In Monterrey it is 65%; in San Salvador 67%; in Recife 70%.**

Even in the early months of life (1 to 5 months), malnutrition was related to

58% of the Recife deaths. The same Latin American study shows that imma-

turity -- often nutritionally related -- caused 47 to 74% of deaths in the

first month of life. A recent study from Jamaica (4) reports that 65% of

deaths in the 6 to 36 month old children had malnutrition as either the

primary or a contributing factor.

The 5 principal causes of childhood death account for 50% of all pre-

school deaths in a sampling of developing couttries.*** Deaths due to all

5 causes are often nutrition-related. For example, the Latin American study

estimates that among children under 5, malnutrition is an associated cause

in 55% of the deaths attributed to infective or parasitic diseases.****

*See Appendix, Tables I and II.
**See Appendix, Table III.

***See Appendix, Table IV_
****See Appendix, Table V.
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Deaths are measurable. Less dramatic and less visible is the toll among

the survivors. How widespread, the planner then wants to know, is malnutrition?

How severe is it and what does it mean? FAO recently reported that of the 800

million children now growing up in developing countries, more than two-thirds

will "encounter sickness or disabling diseases either brought on or aggravated

by protein-calorie malnutrition" (5). Children who do survive will be plagued

by illness that might not occur or be as serious were it not for their reduced

resistance caused by malnourishment. Recent studies in Latin America, South

Africa and India show that 20 to 30% of the time, the young child is experien-

cing acute infection (6). A sense of the severity within this group is

suggested by a summary of 16 of the most recent nutrition surveys (7). This

shows a range of severe malnutrition, (i.e., third degree: below 60% of

standard body weight per age), from 0.5 to 4.5%. An additional 25% of the

children are commonly found to be suffering from moderate malnutrition,

(second degree: 6o to 75% of norm). Thus, in some areas, such as rural Mexico,

almost 1 out of 3 children fall below 75% of the accepted standard. It has

often been reported elsewhere that an additional 40 to 45% of the children

have mild malnutrition (first degree: 75 to 90% of norm).

Three standard techniques have been used to measure the extent of mal-

nutrition: food-balance sheets, consumer expenditure surveys, and direct nutrition

surveys. Each has its drawbacks,* but taken together, the different methods

* A method developed in great statistical detail by FAO is the food-balance sheet.

This estimates supplies of different foods available within a country (or region),

and translates these supplies into calories and nutrients to compute per capita

availabilities. (Both supplies, population and food demand can be projected

forward to form an estimate of how the demand-supply situation might look, say

ten years ahead, under a given set of assumptions.) Per capita availabilities can

then be compared with recommended standards for that country to arrive at an estimate

of the aggregate nutritional gap. There are several problems associated with this

method, chief of which, is that all aggregate measures conceal the features of the

complex reality they describe. The approach does not take account of income

differences within the population, regional variations, or intra-family food distri-

bution mores. Thus, it does not yield an estimate of how many actually are suffering

from malnutrition, or a profile of who they are. Since even countries with apparent

large surpluses of nutrients, as shown in the balance sheets, still have malnutri-

tion problems due to the wide variations around average intake, (and associated

health problems that show a higher incidence in the poorer groups), this approach

does not indicate absense of a problem where an aggregate surplus exists, but it

does guarantee that a serious problem exists where a country has anything less

than a moderate surplus.

A second technique uses a combination of income distribution data and consumer

expenditure surveys. The latter often tell us how much of what foods are purchased,

by what levels of income or expenditure. This information can then be paired with
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income distribution data to derive estimates of the numbers of people consuming
different levels of calories and nutrients. Two recent studies illustrate this
method. One by P. D. Ojha (8) estimates that at least 6o% of the Indian popula-
tion in 1960/61 (about 200 million people), was consuming less than the

minimum recommended daily calories. A study of Korean consumer income and

expenditure data estimated protein deficiencies by broad occupational categories,
concluding (for example) that 90% of the households of urban "daily workers"
were in a critical deficiency range (9). Depending on the reliability and
detail of the data, these surveys can give a good picture of the overall magni-
tude of nutritional deficits, the distribution of the deficits among areas and

groups of the population defined according to different chardcteristics, and
the apparent consumption levels of different nutrients. Although these methods
provi'e a closer look than the balcance-sheet approach, they still omit many

impor mnt characteristics of the nutrition problem, such as cooking habits and

their impact on the nutrient content of food, intra-family distribution habits
and incidence of parasites or other factors affecting absorption.

A third technique is the direct nutrition survey, involving a field examination
of the nutritional status of a sample of the population. For the specific

group studied, this is the most accurate of the three determinations, but also
the most costly, the most time-consuming and the most difficult. By necessity,
the sample is small and question may be raised as to how representative it is
of the whole population. Virtually all national populations are nutritionally
heterogenous. Thus, any sample for identifying specific nutritional problems
is less useful the larger is the proportion of the population that the sample
is meant to describe. In making necessary comparisons among various surveys
to project a broader picture, one often runs into a lack of standardization of

clinical definitions, uneven representativeness of the materials, and methodo-lo-
gical problems such as failure to make allowances for seasonal variations.
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present a consistent and reasonably reliable picture of a problem of major magni-

tude. Information available from studies employing the three techniques demon-

strates the presence of an enormous mass of subclinical malnutrition in the

developing countries, i.e., malnutrition that does not show up in conventional

medical statistics. This mass amounts to something on the order of a billion

persons (10).

ECONOMIC IMPACT ON THE INDIVIDUAL

Having obtained some idea of the magnitude of the problem, the planner next

may ask: What does malnutrition mean to the individual as economic man and thus,

in a composite sense, to society and to national development? The planner hears

that malnutrition affects mental development, physical development, and productivity.

He wants to know to what extent this is so and in what ways and to what degree this

affects national development.

Mental Development: It is now clear that malnutrition during the fetal period

and in infancy is associated with intellectual impairment. Severe malnutrition

reduces the size of the brain, decreases the number of brain cells and is

responsible for abnormalities of behavior (11). Some beginnings of functional

quantification have been attempted, and the results are not pleasant to contem-

plate (12).

Recent research also suggest these changes may be irreversible and that

severe malnutrition* could be responsible for a permanent impairment in brain

development and ultimate function (13, 14).

Those directly working on this question, such as Winick, generally contend

"the evidence is becoming more and more weighty that malnutrition in infancy

permanently affects the minds of the children who have been afflicted." (15)

Others, such as Frisch, although appreciating the difficulties of such investigations,

find shortcomings in the existing studies and thus conclude that "surmises should not

be treated as facts." (16) Unfortunately, the question whether damage brought on

by malnutrition is reversible has dominated our thinking and our work, and has

tended to direct attention away from the more significant public policy

considerations. This is understandable; the mention of irreversibility sug-

gests a dramatic difference in kind, a difference infinitely less tolerable.

*Perhaps because of the difficulty in isolating the nutrition variable, almost no
work has been conducted to measure the effect on brain function of mild or
moderate malnutrition. Although there is observational reporting suggesting a
lag in mental performance, clearly more quantification is desirable.



This has been reflected in discussions we have had with public officials who

imply that "if malnutrition is irretrievably limiting, we must quickly do

something about it; if it isn't, it is a matter of lesser importance and

poses a lesser sense of urgency."

Such posture is dangerously misleading. Two points need to be made to

place the matter in policy perspective.

First, malnutrition clearly interferes with a child's ability to learn,

whatever its ultimate effect on the condition of the brain itself. Learning

time is lost during the most critical periods of learning. A malnourished

child is listless, lacking in curiosity, and unresponsive to stimulation.

Even if he were less passive, the maternal stimulation a small child requires

for proper development frequently is unavailable; the mother herself often

a victim of nutrition lethargy.*

Whether a child' s apathy results from his own or his mother' s nutritional

deprivation, he is late in reaching the standard development milestones. He

slides from the norms, and by the time he enters school he already is behind

his adequately nourished classmates, This child is less aware of his world

than are his well-nourished counterparts. Much passes him by. He is mentally

and physically fatigued and thus has difficulty being attentive in class. Frp-

quently he seems detached from the life around him.

If this were not a sufficient competitive disadvantage, the malnourished

youngster falls further behind because of his frequent bouts with nutrition-

related illnesses. In the United States an estimated 8 school days a year

are lost because of sickness (18). It has been computed in four Latin American

countries that more than fifty days of school are missed a year because of

illness (19). In some instances this constitutes one-third of the available

school days.

The malnourished child thus falls still further behind, often until he is

unable to cope with the school situation.** Obviously, other factors are also

at work, but there is little doubt that malnutrition contributes to the poor

performance, to the low aspiration to higher education levels, and to the

*Rosenzweig reports that stimulation may affect brain size (17).

**To the extent the duller children fail to advance in grades, they Occupy
seats that others might fill. The level of a teacher' s instruction to all
students must be lowered tc accommodatethe scope of comprehension of the
dull children. Thus, the returns to education expenditure where the aull
child is present are reduced by malnutrition.
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substantial student drop-out rate often found among the poorly fed portions of

the population.

Thus, whatever may or may not happen to his brain development at some

future date, the malnourished child is permanently handicapped. He has

suffered an irreversible loss of opportunity.

A second and perhaps more compelling policy consideration concerns the

uncertainty of the relationship between malnutrition and permanent mental

retardation. Discussion of reversing mental deficiency assumes that the nutri-

ents now in short supply will be available at some future date. We have

attempted in earlier papers (20, 21), to demonstrate that this is an assump-

tion of questionable validity. For a substantial portion of people in

developing countries, that 'future date' will not fall within their lifetimes,

given their present low incomes and likely rates of income growth. For example, for

a third of the families in India at least twice the current incomes are required to

meet even the minimum acceptable diets. Unless a new nutrition strategy is

evolved to shortcut the traditional means of providing nutrition, it will be

well into the next century before more than 150 million Indians will afford even

a minimum adequate diet. And it has been suggested that these projections were

overly optimistic, being based on a 5.5% annual national growth rate, compared

to a 3.5% trend over the past 13 years.

All this questions the policy relevance of the discussion about reversibility

or irreversibility of mental retardation. It also emphasizes the need for solu-

tions other than conventional income solutions to meet the nutrition problem.

Physical Development: Next we come to the relationship of nutrition to

physical growth. Heredity is the key to the ultimate size a youngstertcan

attain, but it is nutrition which largely determines how close he will get to

his genetic potential. It is now clear that large parts of the populations

of the developing countries are falling significantly short of their genetic

potential because of inadequate nutrition* (22). In fact, low income popula-

tions have an almost universally smaller body size. According to FAO, more

than 300 million children from these groups suffer "grossly retarded physical

growth." (24) It is not uncommon to mistake these youngsters for healthy

* Bengoa has written that "Despite genetic differences and other disease factors
.short stature in a population is now regarded as an indication that malnu-

trition exists, and plays an important role in physical development in many
developing countries," (23) i.e., a person small for his age may well have
been malnourished during some important period of his development.



7

children, though their growth may be retarded 20 to 30%. This means that by

the time the child reaches the age of 12, he has the physical development of

a normal 8 year old.

Other than for certain kinds of jobs requiring more than average physical

prowess, physical size in itself generally is not economically significant.

More important is the possibility that the shortfall in size may be related

to a shortfall in performance. It is now clear that small stature often

reflects the disabilities of stunted mental growth. A study of presumably

healthy Arab children (25) showed that alertness, good proportions, and

good physical condition camouflage dwarfing to such an extent that "without

knowledge of their exact age they could have been taken for healthy children."

In fact, 70% were short for their ages and their accomplishments and behavior

were more in keeping with their size than their age. Similar observations were

noted in Mexico (26).

Other Productivity Considerations: The above concerns result primarily from

inadequate quality of diet, especially childhood diet. The relationship of

nutrition to productivity also poses what is largely, (although not solely) a

quantitative consideration. Man is subject to the laws of thermodynamics; he

must absorb energy to produce an energy output (27). Classic work studies

during and following World War II (28), as well as the numerous studies of

output before and after the introduction of factory feeding programs (29),

show a direct relation between dietary improvements from clearly inadequate

starting levels, and subsequent increases in work output. Those who would

apply the usual caveat that the observed correlations do not prove a direct

causal relation may be justifiably skeptical in cases where other motivational

factors are at work and where the diet outside the institutional feeding

has not been properly observed. But it would be too fastidious to quarrel

with the general conclusion that these studies corroborate, under closely

observed conditions, the commonly observed fact that inadequate food intake

leads men to make compensating adjustments in energy output to preserve their

internal processes.

The adult worker with an inadequate diet compensates for this intake

shortfall by living, in effect, a less than average life as a less than

average man. His adjustment falls short of putting him into a clinically

defined state of undernutrition or malnutrition. It comprises a mixture of

slowly paced work, savings on muscular exertion, opportunities for innova-

tion or extra effort foregone, low body weight, and a moderate departure from
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a condition of general well-being -- in short, a mix of work performance below a

man's potential and a chronic condition of ill-being. As indicated earlier,

the picture is further complicated by the interaction of malnutrition and other

sources of illness.

Most of the concerns reflected in the foregoing discussion are a consequence

of protein and/or calorie malnutrition. These are the most severe and wide-

spread of nutritional deficiencies, especially among children in the formative

years. Additional problems are induced by inadequacies of other nutrients,

either directly or in combination with protein and/or calorie shortages.

Although there exists a profusion of medical studies of the diseases emanating

from these deficiencies, data on their prevalence is sparse. One comes away

from a search of the literature sensing that the generous space nutrition

textbooks devote to these once serious problems may no longer be a valid re-

flection of their importance in today's world. This is not to suggest that

such classic nutritional deficiency diseases as rickets, scurvy, beriberi

and pellagra no longer exist. Rather, for policy purposes, as a general

rule they are of only secondary importance.* There are two reasons for this:

first, where such nutrient deficiencies have been identified, and where a

feasible method of distributing a dietary supplement exists, the cost of

corrective programs are likely to be relatively modest. They pose for the

planner no major resource problem of a size approaching the problems of

protein/calorie deficiencies. As such, an effective plan to eradicate such

deficiencies would not be likely to prompt serious resistence. Second is

the matter of numbers. The cases of such diseases probably are relatively

few, at least when compared with protein deficiencies that can be measured

in the hundreds of millions.

There are two prominent exceptions. Among some adult populations,

nutritional anemia is a widespread deficiency. The resulting sickness and

sluggishness is a condition so common in poorer societies, it is often accepted

as the norm. Nutritional anemia is particularly severe in pregnant women --

56% of expectant mothers studied in South India are anemic; 80% in North

India (30) -- and is responsible for a considerable portion of maternal

deaths (31).** Nutritional anemias in mothers are also responsible for the

* A rule that does not hold in certain areas under certain sets of unusual
circumstances.

** It should be noted in this connection that maternal death rates of developing
countries are many-fold those of more affluent societies. India's maternal
death rate is 17 times that of Denmark's. (32)
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precarious health of the newborn. Premature births are much more common among

anemic mothers, and premature children are much more likely to die. 70% of

the deaths in the perinatal period were in infants weighing less than 2.5 kg.

at birth (33). Anemias are also common among children; 50% of those studied

in a recent large Indian survey were anemic (34).

The second exception is vitamin A deficiency, which in its most severe

form of deprivation can lead to blindness.* Estimates have been made that

in India alone there are more than 4 million cases of blindness, a million

of which are of nutritional origin and thus preventable (36). But these

numbers in themselves are a bit misleading, since children blinded from

diseases brought on by inadequate vitamin A often will not survive. In

Indonesia, for every survivor, one child dies. And the survivor then has

a lower chance for further survival than his age partners (37). For every

Indian case of total or near-total blindness, another three Indians are

said to be suffering from mild to moderate degrees of visual handicap (38).

For example, 10 to 15% of children in India are said to suffer from night

blindness and more severe ocular manifestations of vitamin A deficiency (39).

Further, the severity of protein deficiency cases is intensified when accompanied

by vitamin A deficiency. Usually, good hospital treatment can lead to

recovery of half of the cases of severe protein deficiency. When vitamin A

deficiency is also present, the fatality rate rises to 80% (40).

IMPACT ON NATIONAL ECONOMY

What effect do these individual disabilities of malnutrition have on

economic development?

Human Capital: Malnutrition is a disease. Expenditures to overcome or

avoid disease have commonly been regarded as a form of consumption, and

consumption is often an unwelcome word in the halls of national planning

agencies. This has not always been the case. Earlier developers of economic

thought recognized that wealth flows from some kinds of expenditures on people,

which were tantamount to investment in human capital, as well as from invest-

ment in non-human capital. Their view implies that expenditures to prepare

a person to enter the labor force, or subsequently to increase or maintain

* Although compilations have been made of available studies (35), it is still
difficult to assess the magnitude of this problem. Comprehensive statistics
of quality are rarely available, and when they are, they often differ as to
what constitutes blindness. It is even more difficult to assess the numbers
who are blind because of malnutrition. Also, the % of malnourished children
who show clinical signs of eye impairment varies considerably from region to
region.
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his productivity eventually will produce a flow of income. However this

train of thought was eclipsed by the more mathematically precise economic

growth models that came into vogue in the 194Os.

The planning models in general use do not take explicit account of the

notion of investment in human beings. The models develop a view of the

growth process which sees increases in tomorrow s income as resulting pri-

marily from today's additions to material capital (or investment). The

nature and productivity of the investment then determines the extent of the

increase of future income.

Obviously, the more one consumes today, the less is available for invest-

ment -- and thus, for generating future income tomorrow. Viewed in this

light, consumption becomes an enemy of growth, not a handmaiden. Investment

in steel plants, large dams, and other modern temples thus attained a new

kind of sanctity. Consumption in the form of educational and health services,

clothing, and eating -- and even more flippant forms of consumption such as

entertainment which can affect a person's motivation -- is recognized as having

an instrumental impact on productivity. But since the effects are so diffi-

cult to identify, all growth in income is imputed to those measurable factors

included in the model.*

Expenditures on health have suffered from this stigma. In the national

accounts they fall in the category of consumption. They contribute to the

current sense of well being and are consumed immediately, as is food or a

visit to the cinema.

In recent years, however, a new school of economic thought has begun

to advance beyond the confines of the models. A body of literature has

developed the theory of human capital, measuring returns to investment in

people. Guided by the techniques applied to measuring material capital and

the returns to investment, several writers have attempted to develop simi-

larly rigorous approaches to human capital. The impetus to extend the

concept of capital to human beings, developed from the observation that the

theory previously used could not explain all of the increases in national

output that had been achieved in several countries. As Professor T. W. Schultz,

* The planner's personal vision may transcend the confines of his model -- or

at least the inherent bias against consumption, but his plans are constructed
around the model nonetheless.



11

a leading proponent of the development of human capital theory, wrote in 1961:

Although it is obvious that people acquire useful skills
and knowledge, it is not obvious that these skills and
knowledge are a form of capital, that this capital is
in substantial part a product of deliberate investment,
that is has grown in Western societies at a much faster
rate than conventional (non-human) capital, and that its
growth may well be the most distinctive feature of the
economic system. It has been widely observed that
increases in national output have been large compared
with the increases of land, man-hours, and physical
reproducible capital. Investment in human capital is
probably the major explanation for this difference (41).

Elaborate work by Denison (42) and others (43) has shown that a significant

part of economic growth in the United States and Western Europe has been

attributable to education, but that even after taking education into account,

there remains an unexplained residual growth. Denison attributes this to

"knowledge", To examine these efforts and their limitations further would

exceed the scope of this paper. For our purposes, it is enough to note

here these authors reflect a breakthrough in economic thought -- a recogni-

tion that the quality of the labor force is an important factor in economic

growth.

Inspired by this development in the theory of education, economists

have attempted to develop a parallel approach to the economies of health.

Several methods have been devised to measure the economic returns and they

show substantial returns to health investment in the United States. The

most common technique is to compare the costs of preventing a death with

the worker's future income, had he lived (44).* Another measurement is the

investment in human capital that is lost through death any time prior to

retirement. This second approach yields an estimate of the health "capital"

that has been invested in a member of the labor force, along with food,

clothing, housing, education and other expenditures necessary to enable a

person to develop his particular skills. A variation in this approach

measures the economic cost of debility, where death is not a factor (45).

* The ratio of the income benefit to the costs of preventing its loss, is a
ratio that is comparable to benefit-cost measurements of more standard pro-
ject analysis. It is sometimes objected that the indivdual's future con-
sumption should be deducted from his income in calculating the net benefits.
This is an error, since the objective of growth (and of economic activity
generally) is future consumption, not merely the residual after personal
consumption. The benefit consists both of a life saved and the consumption
enjoyed by that person; if he also turns out to generate for future invest-
ment, so much the better.
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Whether an illness results in temporary loss of work days, or some temporary

or permanent reduction in work capacity, the loss in output can be estimated

in various ways and added to the cost of medical care. This can then be

compared with proposed expenditures for preventing the occurrence of the

illness in the first place.

Similar techniques are applicable in measuring returns to expenditures

on better nutrition. From the earlier discussion of the impact of malnutri-

tion on the individual, an improvement in nutrition (or an avoidance of under-

nutrition or malnutrition) can be economically equivalent to curing (or pre-

venting) any other disease. Improved nutrition that returns an absent worker

to the active labor force, or that overcomes a debility that is reducing a

worker's productive capacity, or that enables a child to return to school

or to improve his understanding or retention of things taught, or that

enables an adult to absorb more effectively in-service training or the advice

of agriculture extension, clearly increases the flow of earnings above what

it would have been in the absence of the improvement in well-being.

Once a person is restored to well-being, adequate nutrition (e.g.,

sufficient iron supply), is a maintenance expenditure. From then onward

it contributes to present income only in the sense that in its absense,

the person would lose some of the income-generating capacity he or she has

when nutrition is adequate. And it contributes to future income in the

sense that its absense would interrupt current learning, or otherwise dilute

activities that are necessary or contributory to future income generation.*

Increments of nutrition lead to diminishing increments in potential produc-

tivity and then only up to a certain point. Beyond that point, in either

quantity or quality, further increases in ingestion at any one time do not

contribute to productivity, and in fact can reduce it.

In sum, an improvement in nutrition can have a continuing, current or

maintenance effect on the productivity of an active member of the labor

force, or it can take the form of an investment, enabling a person to earn

a higher future income stream.

* All distinction between consumption and investment would be destroyed if
the expenditures on eating by all people who were adequately fed were
labelled investment by extension of the idea that they were a necessary
condition for maintaining a flow of income.
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Returns in a Developing Countr : Let us assume that our planner accepts

the notion of human investment and the logic of the methods for calculating

the benefits from avoiding death or restoring (or increasing) productivity

through reducing or eliminating malnutrition.* These analyses of the develop-

mental importance of nutrition and well-being have been worked out for economies

already highly developed. Before the conclusions can be aggregated and applied

to the poorer countries,' the planner faces another set of problems arising

from important differences between developed and developing economies.

We might start with a benefit that is often central to discussions of

health economics, the savings of medical costs where adequate nutrition would

reduce the number of clinical admissions into the medical system. As long

as there is an unsatisfied demand, i.e., as long as the potential case load

exceed the treatment capacity of the medical system, the elimination of a

kwashiorkor case frees up a bed (and other medical resources) for some other

sick person who was otherwise unable to gain entry into the system. Since

this is the typical situation, reduction of malnutrition is not likely to

bring about a reduction in current medical expenditures, or a slowing of the

rate of growth in medical system investment, given the inadequacies of these

systems. However, the adequate nutrition would enable the system to in-

crease the welfare and restore the productivity of all those persons on

the queue who would then be able to gain entry.**, ***

* The reader should be reminded of our initial caveat. Reduction of mal-
nutrition and consequent realization of benefits may require joint attacks
on other related problems, particularly synergistically-related diseases.

** The childhood morbidity data referred to earlier indicates the contributory
role of malnutrition to some of the major prevailing childhood diseases.
Examination of medical system statistics in any country would show the
extent to which these diseases claim medical resources, and would give an
indication of the numbers of people on the queue who might gain access as
a result of reductions in malnutrition-relatedmorbidities.

* A benefit that has been cited but does not seem appropriate to transfer to a
developing country is the saving in additional nutrients that a sick person
otherwise consumes if his illness involves a loss in the efficiency of
absorption. In such situations, the person must offset the malabsorption
by eating more during the period of recovery (46). Where malnutrition
is widespread, and food supply and income levels place severe limits on
the consumption available to low-income families, the malnourished either
do not have access to these medically-recommended high intakes (if they
did, the malnourishment would not have arisen in the first place), or
the extra needs of the clinically ill must be met by reducing the intake
(and-increasing the malnourishment) of those suffering less severe depri-
vation. In short, it cannot be said there would be a saving of cost when
no cost is actually being incurred.
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A category of benefits that appears to be potentially very large for a

developing country* is the reduction in productivity losses caused by the

debility of a substantial portion of the labor force. Calculation of these

losses, using the standard methods of health economics in the developed

countries, would be extremely difficult. Medical data of the kind needed

for such calculations are not available for most developing countries, The

excess demand on the medical system also means that many of the sick never

enter the statistics. The data that are available often reflect cursory

diagnoses by paramedical personnel or by doctors whose need to work their

way through long queues prevents careful examinations. Moreover, the synergis-

tic character of much prevailing illness makes it difficult to pin down the

exact contribution of malnutrition to illness or death. Beyond these problems

is the overriding fact that most malnutrition does not show obvious signs and it

rarely puts the suffered into the queues. Thus, the methods used to measure

returns to health in the developed countries** are, with some exceptions,

usually not very helpful in the developing countries. This is especially

true for the added step of determining the malnutrition component.

An alternative approach is to use aggregative data on food supply and

the occupational distribution of the labor force. An interesting example

is the work of Correa (47). He starts with an estimate of daily caloric

need in different occupations which was worked out by Lehmann and others

in Germany in 1949 (48). The German study calculated the % shortfalls in
work capacity resulting from different levels of shortfall in caloric in-

take. Correa works out the average caloric need for a country by dividing

its labor force into occupational groups comparable to Lehmann's and then

calculating. a weighted average caloric requirement for 100% physical capa-

city (with adjustments for temperature and other factors). By comparing

this average with the average national caloric consumption derived from

food balance calculations, Correa arrives at national working capacity

* But much smaller for a developed country, especially where the prevailing
social philosophy calls for relatively equal income distribution.

** In the developed countries, the fact that a very large fraction of the labor
force is registered under institutional arrangements of some kind means that
days lost due to illness, and even the nature of the illness can be derived
from non-medical statistical sources outside the medical system itself, such
as employment data, or medical insurance records. In the developing coun-
tries the coverage of medical insurance is normally small, and the large
fraction of the labor force that works outside formal institutionalized
employment, especially in agriculture, precludes generation of such data.
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shortfalls, which for developing countries are almost always very substantial,

many being as high as 50% or more.*

The Problem of Surplus Labor: In attempting to apply to a developing

country any of these methods of calculating the cost of ill-being for present

output (or for future output, in the case of a death prevented or a worker

brought up to and kept at "par"), one must reckon with the implicit assump-

tion behind all such studies, that the labor force -- or more precisely,

the occupational groups in which the relevant individuals fall -- is fully

employed. Restoring a person to good health adds nothing to national pro-

duction if he has no meaningful job. In our discussion with development

economists, this is perhaps the most frequent and basic objection raised

to all claims for economic benefits to better nutrition.

Developing countries are usually assumed to have a substantial labor

surplus resulting from a combination of open unemployment and underemploy-

ment. This appears at first glance to weaken the case for seeking produc-

tivity benefits from better nutrition, especially for the masses of the

unskilled. Although it would take.us far afield in this paper to examine

the employment problem in any detail, it will be useful to touch on a few

aspects that have emerged from recent studies. These are changing our

* As Correa recognizes, this method poses the same problems that limit the use-
fulness of the aggregative methods for estimating the incidence of malnutri-
tion. Data limitations necessitate numerous heroic assumptions. The model
equates productivity with human energy capacity, a weakness of all static
"caloric gap" calculations that cannot take into account the impact of mal-
nutrition on physical and mental capacity during the growth period of those
now included in the labor force. A high level of aggregation (e.g., agri-
cultural labor would include everything from chicken keepers to lumberjacks)
and lack of regional or ecological differentiation (e.g., the differences
in nutrients based on soil quality) can easily lead to large errors, and to
the overlooking of the detailed features of the malnutrition problem that
would enable one to understand its characteristics and draw relevant pro-
grammatic and policy conclusions. Still, the approach is imaginative and
conceptually useful. It lays out for the first time, step by step, some of
the links between impact on the individual worker and final aggregation into
potential impact on the national economy. For a single country, a more re-
fined model could be developed using finer breakdowns of the labor force,
adjustment of Lehmann's factors for local conditions, estimates of caloric
requirements more carefully adjusted by occupation and local conditions
(including seasonal factors) and estimated daily intake by income level.
While this more elaborate approach would take one closer to an estimate of
a potentially significant economic shortfall for occupations heavily reliant
on human energy, it would stop short of taking account of important additional
factors such as early childhood diet, intra-family food distribution, the
impact of cooking habits on nutrient content, and the problems of efficiency
of absorption.



16

previously oversimplified picture and thereby are weakening the implication

that health expenditures in developing countries are essentially welfare

improvements with no productive economic payoff.

First, in rural areas it is often more common for labor to be in short

supply than in surplus during harvest and other periods of intense activity

(49).* Do these workers try to feed themselves seasonally to higher

capacity, like draft animals, then recede back to undernourishment and

apathy during the slack periods? What happens to productivity when a

person undergoes a chronic regime of alternating periods of malnourhish-

ment? Can wage labor feed itself up to par in the weeks preceding harvest,

when its cash income is at the lowest annual point and grain prices are

at their pre-harvest peak?** It is commonly said that in some countries a

significant portion of the workers could be taken off the land without

affecting production. Perhaps during certain months this may be so; on an

annual basis with present technology it clearly is not so in most cases,

and in the future it will be even less valid. With the spread of irriga-

tion, now spurred by the development of the higher yielding and faster

maturing varieties, slack time during the agricultural year is diminishing.***

* This short labor supply condition may be reflected in labor-saving arrange-
ments such as have been common in Thailand's rice delta, where there would
not be enough people to harvest the rice if it all matured at the same time.
Accordingly, farmers plant paddy fields on different days during planting
season to be able to form groups that harvest each member's fields in suc-
cession as the rice matures on a staggered schedule. Or short supply may
be reflected in market conditions -- that is, seasonal increases in wages --
where harvesting and other activities are usually carried on with the help
of wage labor. This has been dramatically illustrated in India's wheat
areas with the substantial increases in the size of crops to be handled that
have resulted from the spread of the new high yielding varieties.

** Labor which is dependent on seasonal employment and market wages but has
some mobility, is in a different position from labor which traditionally
makes annual contracts with a farmer under which compensation takes the form
of partial wages in kind and the labor resides on or near the farm. In the
latter case, there may be no seasonal fluctuation in the availability of
foodgrain'to the worker, and he has no geographic mobility in slack periods.

*** The impact of these developments on the demand for agricultural labor will
vary by crop and by changes in technology, particularly the opportunities
for and economics of mechanization. The eventual impact of the new agri-
cultural technology within the context of overall economic expansion, on the
demand for labor raises issues beyond the scope of this paper (50).



17

Second, even where open unemployment exists, many functions impaired by

a worker's malnourishment cannot be satisfactorily fulfilled by hiring addi-

tional workers. In such cases the existence of a surplus does not argue

against returns to better nutrition. In other words, quantity cannot sub-

stitute for quality. If a job is strictly machine paced -- that is, the

machine has an independent rhythm, perhaps in a sequence of times operations

on an assembly line -- a chronically malnourished worker would have narrow

scope for reducing his performance below the machine's automatic demand on

its operator. In such a situation, malnutrition might be reflected in shoddy

output. This is of special significance when the worker's manual precision

or strength figures in the operation, the quality of the work being dependent

on the quality of the worker. Malnutrition also is reflected in accident

rates and absenteeism. The literature contains numerous examples of fac-

tories where feeding programs were introduced and lower accident and absen-

teeism rates were subsequently observed (51).*

Third, it is worth recalling that many areas of the developing world

have relatively low man-land ratios and do not appear to have a substantial

underemployment problem. Much of Southeast Asia was historically a textbook

case of what Adam Smith called a "vent for surplus" economy. This is an

economy in which only an increase in export demand was needed to motivate

farmers to extend their area of cultivation, trading leisure for additional

work to take advantage of a vent for exporting the potential surplus. Many

parts of Africa today would seem to fit this description, which is becoming

less apt for Southeast Asia as increasing population pushes into marginal

lands.

Fourth, on closer examination, the pool of unemployment in many urban

centers is not the commonly perceived homogeneous army of mere surplus human

energy. Although considerable numbers of unskilled laborers are included in

*While a reduction in accidents brings about both a welfare and an economic
gain, the impact of reduced absenteeism is less clear in an employment market
characterized by open unemployment and where employers make a practice of
hiring apparently redundant labor, a common industrial practice in some
countries. If two men are in effect sharing one place at a machine or work
bench, the absenteeism of one is covered by the presence of the other, the
employer (and the employees) sharing the wage for one work place between two
men. If one of them were fed enough (and diet was sufficient alone) to
eliminate his absenteeism, the result would be an increase in unemployment
(unless union rules barred firings for mere--real--redundancy).



18

the pool, recent studies show there is also a large amount of unemployment

among the educated. The rate of urban unemployment is greater among skilled

and educated young people than among manual laborers.* The young remain

unemployed for a while by choice preferring to wait for the job that will

gain them entry into the professional field for which they are trained, and

in which they will earn the largest future stream of income. This portion

of the pool is conspicuous, often volatile, and therefore a problem; but it

reflects what economists call frictional unemployment.

In sum, to dismiss the value of nutrition as a factor in increasing

productivity is to assume that underemployed labor is available**Anthe

vicinity of an activity, at the right time, that it possesses required skills,

and that the work is technically capable of being divided among more workers

than are currently employed. Conversely, however, provision of adequate

nutrition to an adult now in the labor force does not necessatily letdato

higher output andO-ey not be the most efficient route to higher output.

Better health may be a necessary condition to a worker raising his produc-

tivity, but it is not a sufficient condition if health is only one of a

number of obstructions, such as lack of cooperant factors, or limitations of

technology, that have the effect of limiting the possibilities of additional

returns to additional labor input. The conditions just spelled out may well

exist to a significant extent in some rural areas. Whether an economically

relevant labor surplus really exists at a given time and place, and what

factors bar that surplus from productive employment, are empirical questions

to which no general answers can be given apart from empirical examination.

The key econgmic question, however, is not merely whether positive returns

are possible, and under what circumstances, but rather how these returns

compare with costs and with alternative resource uses. Before commenting

* For instance in Malaya (1965), the urban unemployment rate among malee 15 to
24 with secondary education was 30.9% and among those with primary education
19.5% compared to 10.4% among male illiterates of the same age. In urban
areas of Venezuela (1969) the rate among laborers with secondary education
was 10.2%; with primary education 7%, and among illiterate laborers, 4.31
(52).

** Or can be made available at a transfer cost lower than the incremental
nutrition cost of providing equivalent work from the labor already in
the vicinity.
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on this, we should touch on two other aspects of the nutrition/productivity

relationship.

Quality of Human LaboE: Implicit in both the surplus labor model and

in the attempts made thus far to measure the national production "cost" of

malnutrition is the assumption that productivity is exclusively a function

of human energy -- of numbers of workers. Although energy loss no doubt is

substantial, it is a limited basis for calculating the effect of malnutri-

tion on national production. As development proceeds, human quality becomes

more important than sheer physical capacity. Human energy gradually is

replaced by machine energy (combined with more refined human skills) in

many occupations traditionally reliant on human (and animal) strength.

The proportion of the work force in agriculture declines, thus reducing

demands on human physical energy output. Although this may sound like a

longrun description of the development process, it is in fact already

happening in many parts of Asia.

Timely initiative, physical dexterity and comprehension of increasingly

sophisticated techniques all become critical to the successful exploita-

tion of the new technologies. It has been commonly observed, for example,

that large numbers of farmers fall short of maximizing net returns because

they fall short, in varying degree, from full application of the recommended

practices for cultivating the new high yielding varities. To some extent

this failure reflects constraints beyond the farmers' control,(e.g., in

accessibility or high cost of credit). Other shortfalls like planting depth

error are not economic, but reflect factors such as education, mental per-

formance level, dexterity and attention.*

Probably the most important example of how poor quality cannot be com-

pensated for by quantity is the small farmer. His decision-making on the

use of his own resources is not divisible. If protein malnutrition during

his childhood has impaired his mental development, and undernourishment as

an adult is compounding his disadvantages, his efficiency as a farm entre-

preneur is not increased by the presence of unemployed labor in the neighbor-

hood.

Although many of these notions are new in the context of development

planning, it is of interest to note that for some years they have been endorsed

*To our knowledge no effort has been made to sort out the factors in a systema-
tic attempt to identify the limiting ones. Thus, at this stage, one can only
point to the potential impact that malnutrition could now be exerting on
adult farmers.
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and commonly incorporated into the planning of military establishments (53).

Special nutrition units have been established and special nutritious products

developed. In some developing countries a sizeable portion of the total

nutrition research budget is directed to the relationship of nutrition to the

effectiveness of the fighting man.

Other Economic Benefits: There also will be additional economic bene-

fits of a nutrition program besides the direct productivity benefits as

measured by the previously discussed techniques:

. Activities of housewives which do not get measured in the
national accounts because they do not enter the market
economy, are economically important for many reasons,
not least of which is the quality of care for the young.

. The increased income of the well nourished worker (or
well nourished child when he enters the labor force)
will improve the living standards of his dependents,
thereby raising both their current consumption and their
future productivity.

. The lower incidence of communicable diseases among the
adequately nourished will, in turn, reduce the exposure
to these diseases of others not participating in a nutri-
tional program.

. Improved nutrition will raise the returns to other invest-
ments closely related to human well-being, such as education
where the malnourished child often is unable to cope with the
school expectations.

Comparison of Benefits with Costs: Finally, even where significant

opportunities exist for returns to better nutrition, one needs to weigh

the costs in relation to benefits. Will the increase in production achieved

by the proposed expenditure be greater than the input or resource cost of

achieving that increase and how will it compare with returns to alternative

investments? The answer to this question will depend on whose malnourishment

is to be corrected, what increments in productivity can be expected from

these target people, how much the program of extra nutrition will cost,

whether the productivity effect is immediate or delayed, and in the latter

case, what discount rate is applied to obtain the present values of the

benefits and costs that are to be compared.

Even in a labor-surplus market, there are several groups from whom a

current or fairly short-run productivity payoff from nutrition investment

could be obtained: workers employed in machine-paced occupations in modern

manufacturing sectors; students for whom malnutrition limits the potential

joint returns from education and health expenditures; and small farmers



21

facing the more exacting demands of new agricultural technologies. The most

lasting and numerically widespread impact, however, probably would derive

from providing adequate nutrition to mothers in the last trimester of

pregnancy and to children from 6 months up through 3 years of age. Even

if the children's diets are fully adequate only during these critical months,

but return to the average levels of their family income thereafter, they will

have been brought much closer to their growth potential, particularly their

intellectual potential. Even if their energy intake level remains inadequate

by some desirable norm during adulthood, their productivity nevertheless will

have been retcheted up to a higher level that is more relevant to a modern

economy than a level measured by sheer caloric output capacity.

We might illustrate the arithmetic of an investment in child nutrition

with the following example:

Suppose a program designed to meet all nutritional deficiencies costs

$8.00 per child per year,* and provides a nutritional supplement from 6

months through the third year to meet existing deficiencies. Let us also

suppose that as a result of this program, a disability in a child's perfor-

mance potential is avoided, and the child-turned-breadwinner produces $8.00

more income per year in his years 15 through 50, than he would have otherwise.

If his income otherwise would have been $200 per year, productivity would

be raised to a 4% higher level (or $208 per year), for the 45!year earning

period, and our nutrition investment of about $20.00 would appear to be

yielding an annual return of approximately 40%. Of course, returns beginning

only 12 years after the investment is made, and stretching so far into the

future, are remote compared with more immediate returns available from other

investment opportunities. Thus, the notion ofour annual 40% return is

deceptive and needs to be corrected to take account of the long waiting

period for this type of investment.

*The $8.00 estimate is based on meeting deficiencies of a diet which currently
satisfies three-fourths of a child's protein need and two-thirds of his caloric
need. The calculations were based on actual productive and distribution costs
of Bal Ahar, an Indian-produced blended food currently provided in institu-
tional child feeding programs. (It should be noted that the child feeding
program is being used here only for illustrative purposes, and is not being
suggested as the lowest cost means of achieving a pre-determined nutrition
goal.) The Bal Ahar commodity cost per child per year is $5.60; administration
cost is 650. The remaining $1.75 of the $8.00 estimate has been included for
what are often non-measured costs such as fuel, cooking equipment and the
time that teachers and health center officials devote to the program at the
expense of their other duties.
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The standard method of comparing different future streams of costs and

benefits is to reduce these streams to a single amount representing their

present values. The standard set of compound interest tables used for

this purpose show that even if we discount our 35 year $8.00 stream to its

present value at a discount rate of 10%,* our $20.00 investment still

"breaks even." Put another way, if we discount the future returns at 10%,

the amount of annual productivity increase needed to break even is about

the same as the annual cost of the feeding.

Our illustrative increase in future productivity of 4% looks modest

as a minimum result from higher levels of intelligence. What in fact, the

actual rate of return will be depends on a large number of factors. The

higher the initial income, the smaller proportionately need be the break

even increase in productivity. The larger the potential mental shortfall

due to malnutrition, the greater might be the increase in potential per-

formance from better nutrition. Whether the range of mental shortfall

is relevant to future productivity depends on what occupational difference

the performance improvement can lead to. In addition, the idea of increased

productivity used in the example should be broadened to include the values

of the side benefits and enhanced returns to other investments, mentioned

above.

There are many links in the chains between diet, performance potential

and economic returns which are better understood now than just a few years

ago, but which require further research before our understanding is satis-

factory. However, a broad increase in the intelligence of a substantial

fraction of the future labor force is certain to have significant implica-

tions for economic growth and modernization. While work proceeds to define

these implications more clearly, economic judgment recommends that the

search for effective low-cost nutrition delivery systems should be pressed,

that development plans be shaped to take account of nutrition objectives,

and that investment in child nutrition be significantly increased above

present levels. The question, "How much does better nutrition cost?",

*A discount rate of 10% is often used in project analysis in the developing
countries, based more on a hunch consensus than an accepted body of theory and
empirical underpinning.
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is obviously just as important as the question of benefits. Space precludes

an extended discussion of alternative programs and their costs.

Suffice to note that revolutions in both agriculture and food technology

are now underway which may now provide answers to old problems at lower costs

than was previously possible. A broad multi-policy approach to a nutrition

strategy and nutrition problems viewed as socio-economic problems - rather

than strictly medical or dietary problems - might yield interesting new

directions for attacking malnutrition.

BEYOND STANDARD ECONOMIC BENEFITS

Leadership: The discussion thus far has concentrated on the costs to

society from malnutrition among the working masses. Another consideration,

even more difficult to quantify but no less real, is the loss to society of

potentially outstanding individuals. Since the origin of so many superior

people in the middle and upper class is a result of opportunity rather than

genetic potential, it seems appropriate to ask how many superior minds have

been and are being lost or repressed because of malnutrition? If nutritional

risk is as high as studies now indicate -- affecting perhaps half of some

populations -- a substantial number of superior people will never come

forward, This refers not just to the priceless contributions of the Tagores

and the Ghandis, but also to the one-in-a-thousand or one-in-ten-thousand who

can organize large resources, who can innovate, who can move men. Considering

how very thin is the leadership elite in most countries on whom rests the

burden of the nation's success or failure, such loss would seem to inhibit the

chances for economic development.

Equality: A related economic consideration has social and political

overtones. For societies whose prevailing philosophy places a premium on

egalitarianism, it can be said that the intellectual loss caused by malnutri-

tion is the strongest obstacle to attaining this social goal. This is not to

state the case for nutrition as a panacea; educational barriers, for ex-

ample, are immense. However, a malnourished child's chances for social

mobility are greatly restricted no matter what else is offered in education

or other avenues designed by policy makers to facilitate upward movement

within a society. Adequate mental development, hence adequate nutrition,

would seem to be a necessary precondition to validate other programs for

mobility that are being developed as a matter of social policy. In short,

if a child lacks curiosity and mental energy -- to say nothing of the

possibility of mental capacity -- the other opportunities are not significant.
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Human Well-Beinrg Most planners today appear to view malnutrition as

a welfare issue, and programs designed to alleviate it are budgeted accord-

ingly. To move beyond this stage of token resources, many of us have

assumed the need to justify the relationship of nutrition to development

in traditional economic terms. In such terms, the life of the agricultural

laborer and his family usually would be categorized as "very poor" or "destitute."

Yet, for all their economic privation, they have the potential for enjoy-

ing a wide range of non-economic consumption. We speak, of course, of

man's appreciation of nature, of love, of friends, of good talk at the

tea stall, and of the joy of children. These enjoyments may be viewed

as independent of one's economic status. They include some of the major

sources of satisfaction in life, satisfactions which by their nature are

not marketable services, neither quantifiable nor measurable in the

national accounts when the economist totes up the per capita availability of

goods and services for personal "consumption." But the person who is apathetic

and physically drained by nutritional anemia or debilitated by the seemingly

constant bouts with nutritionally related diarrheas, cannot really savor these

satisfactions. It is well-being, not income, that primarily determines whether

or not a man, rich or poor, has the capacity to enjoy these most fundamental

sources of human satisfaction. Well-being is the primary requisite, the sine

qua non that determines the utility men derive from all other forms of consump-

tion, whether measurable or not. The developing economies are not likely in

the near future, to provide a very much wider range of material goods at the

lower income levels. But it may be within the power of public policy to im-

prove the level of nutrition, which in turn can increase the capability for

a substantial portion of the population to enjoy whatever sources of consump-

tion are available.

Objectives of Development: The purpose of development -- of foregoing

consumption today in favor of more investment -- is to generate a higher

level of human well-being tomorrow for more people. To most people in

developing countries, that higher level of well-being substantially means a

better diet. Food is a major, perhaps the major problem of their lives. It

is central to both their consumption and their production activities. For

a person living at the income level that characterizes the malnourished,

typically 65 to 80% of income goes for food. As his income rises, the

proportion devoted to buying more food declines; but throughout the income

range of the problem, the proportion remains high. The inadequacy and
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uncertain availability of food from year to year represents the condition of

underdevelopment at its most immediate and palpable and dangerous.

Thus nutrition cum food represents the thin margin between mere survival

and adequate growth and well-being. To be concerned with food as a commodity

but not with nutrition -- which is food analyzed into its nutritional consti-

tuents -- reflects a double vision. The economic distinction between food

and nutrition -- ranking food "high," nutrition "low"; or food "essential,"

nutrition "welfare" -- is a false distinction. Food has obvious tangibility

features that nutrition lacks. Food costs and supplies can be measured and

subjected to economic analysis. Food is unmistakable to the consumer and

commands a price that allows measurement for entry into the national

accounts. Nutrition in contrast is invisible, dimly understood by most

consumers, and seldom commands a price, In fact, despite the essentiality

of nutrition for life, the individual's effective demand for nutrients is in

many ways inefficient for meeting his needs. Eating is a complex activity

that satisfies several wants besides nutrition -- alleviation of hunger,

esthetic preferences, religious prescriptions, social customs. Some of

these demands may be mutually inconsistent (e.g., esthetics vs. nutrition)

As the consumer tries to maximize his satisfaction of these several wants,
the nutritional demand may be the one most prone to distortion. The consumer

is least capable of evaluating the nutritional component and of recognizing

the degree to which meeting the other objectives, within his sharp income

constraint, is depriving him of the health he assumes he is acquiring. Such

considerations argue strongly for government intervention to compensate for

consumer inefficiency.

Although one cannot make a valid economic distinction between food and

nutrition, one can make a physiological distinction between food quantity

and food quality. Both are important; both are inadequate. To propose

in 1971 a broad attack on the quantitative or caloric side of malnutrition

would coincide with agriculture objectives to which most developing nations

already are pledged. Certain countries have attained or soon will attain

self sufficiency in cereals, The qualitative side of the food problem is

a different story. Many countries, including the United States, are demon-

strating that caloric sufficiency of itself is no answer to malnutrition,

but finding solutions to other debilitating nutritional deficiencies has

not received the same policy attention. This is not to quarrel with the

existing emphasis on quantity, especially when recalling the bleak projections
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of just a few years ago,. Yet, one can now envision a time in the near future

when caloric inadequacies shall have been much reduced while serious nutri,

tional deficiencies remain. Knowing what is now known, planners would

be derelict in their responsibilities if they awaited the day of cereal

adequacy before awakening to the additional needs and the program prepara-

tion time implied in meeting such needs. As indicated earlier, new

nutrition-related technologies may now provide more direct shortcuts and

enable people to achieve substantially better nutrition and well-being at a

much lower income, and much earlier in time than previously was possible.

NUTRITION AND POPULATION

No discussion of nutrition and development would be complete without

mention of certain aspects of the population problem,* Better nutrition

would appear to have the initial effect of increasing population growth

by reducing mortality, especially infant mortality. If this were all

there were to say on the nutrition-population relationship, nutrition

programs would appear to be affecting per capita income in opposite direc-

tions at the same time. On the one hand, productivity increases would raise

income per capita, On the other, reduced mortality would accelerate the

growth in population, tending to lower income per person. What would be

the upshot? At this stage of knowledge, we think the answer would take

the following form:

In the short run the net effect would depend on whose nutrition is

being improved. For example, factory feeding programs for adults could

have immediate impact on output with marginal impact on mortality; with infant

and child feeding, the impact is the reverse; mortality reduction is immediate,
while the income effect is delayed. Indeed, a Malthusian might argue that the

increase in real income experienced by the poor who are (or whose children are)

getting a nutrition supplement, would merely allow population to increase

until the higher number had cancelled with mortality rising back to its former

level.

We know, however, that in the modern era, declining mortality has been

followed by a decline in fertility, with per capita incomes rising to high

levels and population growth rates falling and even nearing total stability

in some countries. The fertility declines have resulted from a variety of

*For a more comprehensive discussion of the subject, see reference 54.
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profound rural and economic changes that separate the modern era from man's

previous history. High fertility has usually been perceived as desirable

and beneficial where children were an economic asset, where security in old

age vitally depended on surviving sons in the face of high mortality rates,

and where religious and social customs favored large families. The value

and satisfaction of each successive child begins to decline as incomes rise,

as the costs of child education increase, as compulsory education postpones

the time when a child begins to add to, rather than draw on, family income,

as the convenience of contraception improves, and as opportunities increase

for female education and higher paying female employment, to mention a few

among many factors. One of the most powerful factors inducing smaller

family size appear to be declining mortality. As parent's confidence in the

survival chances of their earlier children rises, their need for additional

children to ensure achievement of desired family size declines. Thus,

better nutrition which lowers child mortality can favorably affect one of the

most important of the variables determining fertility rates. In addition,

nutrition programs may add a significant incentive to family planning

programs by directly linking services for contraception with measures to

raise the well-being of existing children, and thereby their chances of

survival.

Population stability in the past was maintained by higher rates of both

births and deaths. With mortality declining in the developing countries,

clearly the only acceptable route to reestablishment of stability (or much

slower growth), is a regime of low rates of both births and deaths. Al-

though further lowering of child mortality is not sufficient by itself,

fertility is unlikely to come down to acceptable levels without it,

Thus, paradoxically, an important contribution to lower population

growth may be to keep children alive. Because of malnutrition's enormous

irole'in today's high child mortality rates, a planner who accepts this

hypothesis would look to nutrition programs for an important contribu-

tion toward attaining family planning objectives,

* * * * *

A FINAL NOTE: As the planner begins to probe for answers, he finds.that the

nutrition professions have built an impressive body of literature on the effects

of malnutrition. Extensive laboratory investigations describe animals systeme,

tically deprived of calories and of specific nutrients, and considerable
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related clinical work has been done among severely malnourished children, As

the planner looks for studies of human beings subjected to mild nutritional

stress -- those who are the majority of the malnourished -- he finds a body

of knowledge less comprehensive and less exact. This reflects the relative

youth of the field (eg., the notion of a relationship of malnutrition to

mental development is primarily a product of the 19 60's), and the enormous

complexity of measuring human growth and performance.

Isolation of the nutritional variable from the constellation of other

factors can never match the kind of scientific elegance that is possible,

for example, in studying the effects of an alloy that result from varying

slightly the proportion of chemical inputs, or -- a better example -- the

effects of the yield of a particular cereal strain caused by a slight varia-

tion in the quantity or composition of fertilizer applied. The human condi-

tion reflects physiological and psychological dimensions of vastly greater

complexity.

It is not surprising, therefore, that a planner reacts with uncertainty

to the suggestive, but at times, imprecise nutritional data before him. In

his uneasiness, the planner should recall that he has been making decisions

on the allocation of substantial resources in many areas where the returns

were long-run and difficult to calculate with anything approaching precision

(such as in education), or where projects had an engineering and economic

precision that proved to be illusory (with benefits below expectations be-

cause of real-life complexities such as make the study of malnutrition's

impact so difficult). One might point again to the example of cereal

varieties. In the case of rice, the d.ifferences between controlled research

conditions and conditions on the farm have turned out to be substantial from

one area to another, resulting in costly mistakes along the road generally

recognized as the right one to higher rice production.

In short, the planner should not insist on greater exactness in reasuring

the impact of malnutrition than he does in other fields where he is accustomed

to allocating large sums. However, he should insist that a new claimant for

scarce resources provide a reasonable description and measurement of the

problem to be addressed and offer program choices that promise to yield

benefits significant in relation to the size of the problem and the cost of

the programs. As indicated at the outset, knowledge of nutrition is at a stage

where this can be done, Although a great deal more investigation clearly is

needed to reduce the ranges of uncertainty, this should not detract from the
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significance of what already is known. The contention here is that enough

knowledge is available to justify substantial resource allocations to

nutrition-oriented programs,
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APPENDIX

TABLE I

PERSPECTIVES ON CHILD MORTALITY, 1970 l/

Percent of children who die each year bor cliv in ears at whic

Of all infants Of all child- Of all child- Of all child- that die comparable
C 0 U N T R Y under 1 ren 1 - 2 ren 1 - 4 ren under 5 before 5th % die in

birthday Taiwan U.S.A.

India 13.9 2.6 3/ 4.4 8.7 28.1 61 63
7 2-

Pakistan 14.2 N.A. 5.3 9.0 31.0 63 66
2 6/Gambia 8.3 11.1- N.A. N.A. N.A. N.A. N.A.

UAR 11.7 10.7 - 3.9 5.8 24.8 6o 61

Zambia 25.9 N.A. N.A. N.A. N.A. N.A. N.A.

Guinea 21.6 6.8 8/ 5.2 9.3 36.7 66 68

Cameroon 13.7 N.A. 3.9 6.3 26.5 61 62

Brazil 17.0 4.9 1.6 5.2 22.2 58 61

Guatemala 8.9 6.2 10/ 2.8 4.3 18.5 55 57
5.2--

Taiwan 2.0 1.9 1?" 0.4 0.8 3.6 5 20

Portugal 5.9 1.6 131 0.5 1.7 7.6 32 46

Japan 1,5 03 -/ 0.1 0.4 1.9 1 1
12/U.S.A. 2.1 0.2- 0.1 0.5 2.5 2 5

Sweden 1.3 0.1 L 0.1 0.3 1.7 1 1

N.A. = Not Available

Computations based on data found in: "1970 World Population Data Sheet," Population Reference Bureau, Inc.,
Washington, D. C., April 1970;

Demographic Yearbook, United Nations, New York, various issues;

Gordon, John E. et al., "The Second Year Death Rate in Less Developed Countries,"
The American Journal of Medical Sciences, 254, Sept, 1967, 357-80;

"Progress Report of the Int~r-American Investigation of Mortality in Childhood,"
Report presented to the Ninth Meeting of the Advisory Committee on Medical
Research, Pan American Health Organization, Washington, D.C., June 15, 1970,
Table 2.

CONTINUED..........



TABLE I (cont'd.)

Legend: 1. 1970 data unless indicated otherwise.
2. Live births.

3. 1961 Bombay only.
4. 1957-59 rural Punjab.
5. Bathurst, 1967.
6. Bathurst, 1949-53.
7. 1961.
8. 1955,
9. Sao Paulo only, provisional 1970.
1D. National figure 1963.
11. Rural 1958-64.
12. 1963.
13. 1960.

Prepared by Ann M. Watkins
The Brookings Institution



APPENDIX

TABLE II

WHAT CHILDHOOD MORTALITY RATES MEAN IN ABSOLUTE NUMBERS:

Number of deaths by age group at existing rate compared to

number if rates of India, Taiwan Japan and Sweden were applied

Infants Under 1- Children 1 to 4 Children Under 5
1000's 1000's deaths difference 1000's 1000's deaths difference 1000's 1000's deaths difference

COUNTRY deaths if one applies rate of, deaths if one applies rate of... deaths if one applies rate of...
at cur- India Taiwan Japan Sweden at cur- India Taiwan Japan Sweden at cur- India Taiwan Japan Sweden
rent rent rent
rate I rate rate I

India 3238 -27723-/ 2888 -3181 292B -264-2841 -2881 6166 -5598 -5854 -5925
Pakistan 972 + 21 - 835 - 962 - 884 1059 - 180 - 973 -1033 -1045 2031 - 75 -1851 -1932 -1954

Gambia _ 4/ / NA NA NA NA NA NA NA NA NA NA

UAR 171 -32- 53 -156 - 152 173 + 21 - 154 - 167 - 170 344 + 166 - 297 - 318 - 324

Zambia 57 + 26 -52 -54 - 54 NA NA NA NA NA NA NA NA NA NA

Guinea 41 - 14 -38 -38 - 39 29 - 4 - 27 - 28 - 29 70 - 5 - 64 - 67 - 67

Cameroon 40 0 - 34 -35 - 36 36 + 4 - 32 - 35 - 35 76 + 28 - 66 - 71 - 72

Brazil 617 +112 - 544 - 562 - 570 193 + 336 - 142 - 192 - 193 810 + 540 - 686 - 742 - 757

Guatemala 21 - 12 - 16 -17 - 18 20 + 12 - 17 - 19 - 19 41 + 41 - 33 - 37 - 38

Taiwan 9 + 48 - 2 - 3 7 + 63 - 5 - 6 16 + 158 - 7 - 9

Portugal 12 + 16 8 - 9 - 9 4 + 30- 1 - 3 - 3 16 + 66- 9 - 12 - 13

Japan 30 +244 + 10 - 4 9 + 292 + 20 - 4 39 + ',6 + 31 - 9

USA 77 +425 + 5 22 - 30 15 + 627 + 48 + 4 - 4 92 +1488 + 53 - 12 - 30

Sweden 2 + 14+ 1 / 6/ + 21 + 23+ 1 21

NA = Not Available.

Computations based on data found in:

Demographic Yearbook, 1969, United Nations, New York, 1970 and "1970 World Population Data Sheet," Population
Reference Bureau, Inc., Washington, D. C., April 1971.

CONTINUED....



TABLE II (cont'd.)

Legend: 1. 1970 estimates of population and mortality rates. Figures rounded to nearest 1000; if less

than 1000, figure appears in footnotes.
2. Live births.

3. Minus sign (-) indicates number of lives that would be saved at projected rate.
4. 130 infants die at current rate, 88 more would die if India' s rate applied; applying the

rates of Taiwan, Japan and Sweden would reduce the number of deaths by 98, 106 and 109
respectively.

5. + 200 deaths.
6. 300 deaths.

Prepared by Ann M. Watkins
The Brookings Institution



APPENDIX

TABLE III

MALNUTRITION AS THE UNDERLYING OR AN ASSOCIATED

CAUSE OF DEATHS IN CHILDREN AGE 1 - 4

o of deaths 1 of deaths in which malnutrition % of all deaths
in which mal- is an associated cause in which malnutri-

A R E A l/ nutrition is Contributory Consequence3/ tion is the under-

the underlying lying or an a o-
cause ciated cause

(A) (B) (C) (D)

Kingston, Jamaica 8 24 11 43

Monterrey, Mexico 11 29 25 65

S, Salvador, El Salva-
dor 6/ 26 25 16 67

LaPaz, Bolivia 4 34 14 52

Santiago, Chile 5 24 8 37

Recife, Brazil 8 51 11 70

S, -Paulo, Brazil 10 21 12 43

San Juan, Argentina 4 29 8 41

* * *

Average of the Above 10 30 13 52

Computations based on provisional data fround in:

"Progress Report of the Inter-American Investigation of Mortality in Childhood," presented

to the Ninth Meeting of the Advisory Committee on Medical Research, Pan American Health

Organization, Washington, D.C., June 15, 1970, Tables 1, 2, 9 & 10.

Legend: 1. Not limited to city cited but includes surrounding rural areas.
2. i.e., malnutrition pre-exists the underlying cause of death.

3. i.e., malnutrition results from recurring episodes of diarrheal disease.
4. Excludes two deaths in Kingston Area, two in San Salvador Area, two in Sao Paulo

Area and one in Santiago Area with nutritional deficiency as an associated

cause as well as an underlying cause and one death in Monterrey with two types

of nutritional deficiency as a consequence of measles. Failure of columns (A) +
(B) + (C) to equal (D) due to rounding.

5. Including St. Andrew parish.
6. Including 3 neighboring communities: Apopa, Nejapa, Quezaltepeque.

7. Including 4 neighboring communities: Colina, Lampa, Quilicura, Til-til.

8. 3 districts.
9. San Juan Province.

Prepared by Ann M. Watkins
The Brookings Institution



APPENDIX

TABLE IV

PERCENT OF DEATHS BY AGE GROUP FOR SELECTED COUNTRIES / DUE TO

THE FIVE PRINCIPAL NUTRITION-RELATED CAUSES OF DEATH

% of deaths % of deaths caused % of deaths caused % of deaths caused % of deaths caused % of deaths
caused by gas- by pneumonia, in- by measles by bronchitis 5 by who ping from these 5

COUNTRY tritis, ent ri- fluenza / cough-/ causes
tis, etc, --
Under 1 - 4 Under Under 1 - 4 Under Under 1 - 4 Under Under 1 - 4 Under Under 1 - 4 Under Under 1 - 4 Under

-----.----- 1 yr. years,5 yrs, L years 5 yrs. 1yr. years L yrs.I yr. years 5 yrs. 1 years 5 yrs. .1 yr yrs. 5 yrs

Chile 14.9 11.4 14.5 26.2 30.3 26.8 2.2 11.6 3.5 negl negl negl negl negl negl 43.3 53.3 44.8
Colombia 20.2 26.4 22.6 10.2 12.1 10.9 0.9 4.7 2.3 10.1 9.7 9.9 negl negi negl 41.4 52.9 45.7

Costa Rica 23.2 23.9 23.4 9.0 11.9 9.8 1.7 11.7 4.2 6.0 5.0 5.8 negl negl negl 39.9 52.5 43.2

Dominican
Republic 24.3 26.1 24.9 2.6 4.1 3.1 negl negl negl 2.7 3.9 3.1 negl negl negl 29.6 34.1 31.1

Ecuador 14.5 15.8 15.0 7.5 8.6 7.9 1.7 7.8 4.0 16.7 13.5 15.5 8.4 11.1 9.4 48.8 56.8 51.8
El Salvador 8.3 9.6 8.8 4.5 4.5 4.5 1.6 7.8 3.8 4.7 4.9 4.7 negl negl negl 19.1 26.8 21.8

Guatemala 13.2 20.8 17.0 18.0 21.0 19.5 2.7 9.5 6.1 negl negl negi 6.8 10.4 8.6 40.7 61.7 51.2

Mexico 18.1 19.2 18.5 19.8 20.8 20.1 0.9 6.9 2.8 5.6 3.8 5.1 1.3 5.3 2.6 45.7 56.0 49.1

Nicaragua 25.4 19.4 23.4 5.6 6.4 5.9 0.6 3.3 1.4 negl negl negl 1.3 3.8 2.1 32.9 32.9 32.9

Paraguay 15.5 27.9 19.4 11.9 13.2 12.3 0.4 4.3 1.6 3.3 3.2 3.3 negl negl negl 31.1 48.6 36.6
Peru 11.0 13.7 11.9 20.5 22.0 21.0 negl negl negl 9.6 8.4 9.2 7.4 10.3 8.4 48.5 54.4 50.5
UAR 53.1 62.2 57.1 2.8 5.0 3.7 o.6 3.0 1.7 10.7 17.9 13.9 negl negl negi 67.2 88.1 76.4
Angola 21.5 23.2 22.2 8.3 11.8 9.8 negl negl negl negl negl negl negl negl negl 29.8 35.0 32.0

Nigeria 11.3 5.6 7.6 23.8 11.6 15.9 4.5 4.9 4.8 negl negl negl negl negl negl 39.6 22.1 28.3
Mauritius 31.5 44.9 35.6 5.3 5.9 5.4 negl negl negl 4.0 5.6 4.5 negl negl negl 40.8 56.4 45.5
Philippines 8.0 15.3 10.9 17.6 33.1 24,8 1.0 4.2 2.3 6.9 11.4 8.7 0.1 0.1 0.1 33.6 64.1 46.8

Average of
above LDCs 19.6 22.8 20.8 12.1 13.9 1 12 .6  1.2 5.0 2.4 5.0 5.5 5.2 1.6 2.6 2.0 39.5 49.7 43.0

negl = negligible

Continued.........



TABLE IV (cont' d.)

7 of deaths % of deaths caused % of deaths caused % of deaths cause % of deaths caused % of deaths
caused by gas- by pneumonia, in- by measles .7 by bronchitis ./ by whooping from these 5

COUNTRY tritis, enteri- fluenza ./ cough / causes
tis. etc /2_
Under 1 - 4 Under Under 1 - 4 Under Under 1 - Under Under 1 - 4 Under Under 1 - 4 Under Under 1 - 4 Under

_______ 1 yr. years 5 yrs yryears 5 yrs.1 year year _ 1rsl yr. years 5 yrs. lyr. years 5 yrs. 1yr years 5 yrs.

Japan 4.o 4,8 4.1 9.3 11.2 9,7 0.3 1.2 0.5 0.8 1.3 0.9 negl negl negl 14.4 18.5 15.2

U.S.A- 1.3 2.2 1.4 7.2 10.7 7.7 negl iegl egl negl negl negl negl negl negl 8.5 12.9 9.1

Canada 1.3 2.2 1.5 8.2 9.4 8,4 negi iegl negl negl 0.8 0.1 negl negl negl 9.5 11.6 9.9

Sweden o,6 1.2 0.7 2.2 7.6 2.9 0.8 3.2 1.1 negl negl negl negl negl negl 3.6 12.0 4.7

negl = negligible

Computations based on data found in:

Health Conditions in the Americas 1965-1968, Pan American Health Organization, Scientific Publication No. 207,
Washington, D. C., September 1970, Table XII; Demographic Yearbook, 1967, United Nations, New York, 1968, Table
25; World Health Statistics, 1967, World Health Organization, Geneva, 1970, Tables 2, 4.1, 5.1.

Most data are for 1967; exceptions being Nigeria (1963), UAR (1964), Angola (1965), Guatemala and Nicaragua
(1966) and Canada (1968)..

Legend: 1. LDCs are defined as those countries in which the infant mortality is equal to or exceeds 5% and the GNP
per capita is less than US $500 and are selected on the basis of availability of data. Developed countries
are selected for comparison

According to various standard international classification systems:

2. 543, 571-72 or A101 and 104 or B36.
3. 480-83, 490-93 or A89-91 or B30-31.
4. 085 or A32 or B14.
5. 500-02 or A92-93 or B32.
6. 056 or A22 or B9.

Prepared by Ann M. Watkins
The Brookings Institution
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TABLE _V

MALNUTRITION AS THE UNDERLYING OR AN ASSOCIATED CAUSE OF

DEATHS OF CHILDREN UNDER 51-

% of deaths % of deaths of deaths % of deaths O% of deaths % of deaths %of deaths % of all

in which due to infec- in column B due to V in column D due to in column F deaths in

A R E A malnutrition tive & parasi- with malnu- measles - with malnu- other with malnu- which mal-

is the under- tic diseases 8 trition as trition as causes trition as nutrition

lying cause associated associated associated is under-

cause cause cause lying or
associated
cause

(A) (B) (C) (D) (E) (F) (G) (H)

King ston, 6
Jamaica - 7 41 44 1 NA 52 34 43

Monterrey,
Mexico 7 56 69 10 75 37 27 56

San Salvador,1 /
El Salvador 13 53 48 8 62 34 33 50

La Paz,
Bolivia 4 58 62 25 56 38 19 47

Santiago,
Chile 2 6 35 50 1 NA 59 36 45

Recife.,9
Brazil 6 66 69 29 72 28 47 65

Sao Paulo,
Brazil 6 45 57 7 41 50 37 49

San Juan, 10/
Argentina -8 53 4 18 34 39 33 46

* * *

Average of 7 51 55 12 57 42 33 50
the Above _ _

NA = Not Available

Computations based on provisional data fround in:

"Progress Report of the Inter-American Investigation of Mortality in Childhood," presented to the 9th Meeting of the

Advisory Committee on Medical Research, Pan American Health Organization, Washington, D. C., June 15, 1970,
Tables 3, 4 and 6. CONTINUED........



TABLE V (contId.)

Legend: 1. Excludes neonatal deaths, i.e., in first 28 days of life.
2. Not limited to city cited but includes surrounding areas.

3. i.e., classifications 000-136 including measles, diarrhea and other intestinal infectious
diseases; whooping cough; tetnus; diphtheria; tuberculosis.

4. Deaths from measles included in percentages appearing in column (B).
5. i.e., not covered in columns (A), (C), and (D), such as diseases of nervous system, and sense

organs, diseases of the digestive system, of the respiratory system, etc.
6. Including St. Andrew parish,

7, Including 3 neighboring communities: Apopa, Nejapa, Quezaltepeque.
8. Including 4 neighboring communities: Colina, Lampa, Quilicura, Til-til.
9. 3 districts.

10. San Juan Province.

Prepared by Ann M. Watkins
The Brookings Institution


