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May 24, 1979

Mr. John Whitman

Director

International Environmental
Management Institute

696 Virginia Road

Conecord

Massachusetts 01742

Dear Mr. Whitman:

Thank you for your letter of May 4, 1979, inviting a presentation
by a member of our agricultural staff at the forthcoming seminar on
"Principles of Environmental Management in Developing Countries.” As
I informed you on the telephone, Mr. J., Clive Collins, one of our
Senior Agriculturists, has agreed to speak on "Environmental Management
in the Context of the World Bank's Lending for Agriculture and Rural
Development.” Mr. Collins, before joining the Bank, had some 18 years
of experience in agriculture in developing countries, covering commer-
cial production, applied research and development planning.

Mr. Collins is proposing to speak briefly about the Bank, its ex-
panding agricultural and rural development lending and its concern for
environmental aspects of its projects before proceeding to constraints
limiting the application of envirommental management in developing
countries and an examination of the envirommental factors relevant in
agricultural resource planning. He would discuss envirommental aspects
of irrigation, area development and forestry projects, citing examples
from the Bank's experience.

Hoping you have a successful seminar.

Yours sincerely,

D. C. Pickering
Assgistant Director
Agriculture and Rural

Development Department
JCCP lins:rm
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OFFICE MEMORANDUM

TO: See Below .. DATE: May 23, 1979
CFnd :

FROM:R. Goodland, Environmental & Health Affairs (Finalized in his absence.)

SUBJECT: Tropical Deforestation

\ ~

j [ You are being sent the attached Decision of UNEP's Governing
Council (May 1979) because you are working on or are interested in a
project promoting tropical deforestation. The resolution attracted
strong, broad-based support from Asian, African and Latin American
delegations - with Brazil a distinct exception.

2 In view of this most welcome decision, we would be well advised

to exercise extreme caution before becoming involved in any projects
promoting non-sustainable use of this fragile and valuable resource.

Dr. J. A. Lee, OEHA

Messrs. C. Weiss, PAS R. Stern, AEA J. Collins, AGR
J. Coulter, CGR I. Zincir, AEA Ms. G. Davis, AEP
G. Darnell, AGR K. Haasjes, LCP Messrs. J. Edgerton, AGR
D. Pickering, AGR P. Greening, LCP A. Ewing, IPD
J. Spears, AGR H. Nissenbaum, LC1 B. Gray, AGR
T. Davis, AGR D. Koromzay, LC2 R. Hewson, AEP
B. Theocolen, AGR D. Mahar, LC2 J. Greenfield, AEP
P. Eigen, WA2 R. Skillings, PER- ' 8. Nayar, IPD
J. Hanna, WA2 H. Mirza, LC2 J. Wallis, LCP
J. Blaxall, AEP Ms. H. Martinez, LC1 M. Oberdorfer, IPD
A. Golan, AEP Messrs. Venkatraman, LC2 M. Saddington, AEP
M. Walden, AEP C. Keil, AGR E. Senner, LCP
R. Wadsworth, AEP - H. Wagner, LCP P. Whitford, AEP
M. Baxter, AGR R. Fishwick, WAP F. Thomas, LCP
J. Martinez, LC2 R. Overby, OEHA
Attachment r 4

b
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DECISION OF UNEP GC VII (APRIL-MAY 1$79)
ON TROPICAL FORESTS

TROPICAL WOODLANDS AND FOREST ECOSYSTEMS

Governing Council,

,Considering the undeniable envirommental and economic importance of forest
resources to the social and economic life of the populations of humid tropical
regions,

Recognizing the growing worldwide concern about the degradation and the rapid
disappearance of the earth's forest cover resulting from the irrational_exploita-
tion of tropical forest and woodlands ecosystems,

Deploring the adverse social, economic and environmental impacts which are
projected to intensify in the future,

Reaffirming the right of States to exercise permanent sovereignty over natural
resources in their territories, and their primary responsibility for environmental
protection therein, and recognizing the major role of existing regional mechanisms
in this field, and the role of the United Nations Environmental Programme in assist-
ing States, upon request, as appropriate,

1. Reaffirms that humid tropical forest ecosystems constitute a priority
concern of the United Nations Environment Programme;

2 Appeals to United Nations bodies and other international organizations
concerned by the problem to assist Governments and promote intensified inter-
national co-operation with a view to finding appropriate solutions;

3. Decides that the United Nations Environment Programme should be involved
in such efforts, in view of the many dimensions of the problem and the catalytic
and co-ordinating role of the Programme in matters of worldwide environmental
concern;

& Requests the Executive Director:

(a) 1In close consultation and full co-operation with the Food and Agriculture
Organization of the United Nations, the United Nations Educational, Scientific and
Cultural Organization, other appropriate international organizations and Governments,
taking into account provisions set forth at the regional level and action derived
therefrom, to develop proposals for an integrated programme of activities for con-
servation and the wise utilization of tropical forests;

(b) For this purpose, to convene a meeting of experts, to include programme
and resource managers from international, governmental and non-governmental organi-
zations, developed and developing countries, to decide, taking into account points
raised during the seventh session of the Governing Council, on the division of
labour and responsibility;

(c) To report on the results of the meeting to the Governing Council at its
eighth session;

5. Also requests the Executive Director to ensure that the current activities
on humid tropical forests and woodlands are fully reviewed and co-ordinated with
‘a view to identifying and supporting additional complementary activities.

(retyped - Office of Envirormental and Health Affairs, May 23, 1979)
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OFFICE MEMORANDUM

TO: See Below . DATE: May 23, 1979
Cin '

FROM: Rr, Goodland, Environmental & Health Affairs (Finalized in his absence.)

SUBJECT: Tropical Deforestation

1. You are being sent the attached Decision of UNEP's Governing
Council (May 1979) because you are working on or are interested in a
project promoting tropical deforestation. The resolution attracted
strong, broad-based support from Asian, African and Latin American
delegations - with Brazil a distinct exception.

2. In view of this most welcome decision, we would be well advised

to exercise extreme caution before becoming involved in any projects
promoting non-sustainable use of this fragile and valuable resource.

Dr. J. A. Lee, OEHA

Messrs., C. Weiss, PAS R. Stern, AEA J. Collins, AGR
J. Coulter, CGR I. Zincir, AEA Ms. G. Davis, AEP
G. Darnell, AGR K. Haasjes, LCP Messrs. J. Edgerton, AGR
D. Pickering, AGR P. Greening, LCP A. Ewing, IPD
J. Spears, AGR H., Nissenbaum, LC1 B. Gray, AGR
T. Davis, AGR D. Koromzay, LC2 R. Hewson, AEP
B. Thoolen,- AGR D. Mahar, LC2 J. Greenfield, AEP
P. Eigen, WA2 R. Skillings, PER - S. Nayar, IPD
J. Hanna, WA2 H. Mirza, LC2 J. Wallis, LCP
J. Blaxall, AEP Ms. H. Martinez, LC1l M. Oberdorfer, IPD
A. Golan, AEP Messrs. Venkatraman, LC2 M. Saddington, AFEP
M. Walden, AEP C. Keil, AGR E. Senner, LCP
R. Wadsworth, AEP - H. Wagner, LCP P. Whitford, AEP
M. Baxter, AGR R. Fishwick, WAP F. Themas, LCP
J. Martinez, LC2 R. Overby, OEHA
Attachment . 4 .
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DECISION OF UNEP GC VII (APRIL-MAY 1979)
ON TROPICAL FORESTS

TROPICAL WOODLANDS AND FOREST ECOSYSTEMS

Governing Council,

,Considering the undeniable environmental and economic importance of forest
resources to the social and economic life of the populations of humid tropical
reglons,

Recognizing the growing worldwide concern about the degradation and the rapid
disappearance of the earth's forest cover resulting from the irrational exploita-
tion of tropical forest and woodlands ecosystems,

Deploring the adverse social, economic and environmental lmpacts which are
projected to intensify in the future,

Reaffirming the right of States to exercise permanent sovereignty over natural
resources in their territories, and their primary responsibility for environmental
protection therein, and recognizing the major role of existing regional mechanisms
in this field, and the role of the United Nations Envircnmental Programme in assist-
ing States, upon request, as appropriate,

1. Reaffirms that humid tropical forest ecosystems constitute a priority
concern of the United Nations Environment Programme;

2. Appeals to United Nations bodies and other international organizations
concerned by the problem to assist Governments and promote intensified inter-
national co-operation with a view to finding appropriate solutions;

3. Decides that the United Nations Environment Prograrme should be involved
in such efforts, in view of the many dimensions of the problem and the catalytic
and co-ordinating role of the Programme in matters of worldwide envirommental
concern;

4. Requests the Executive Director:

(a) In close consultation and full co-operation with the Food and Agriculture
Organization of the United Nations, the United Nations Educational, Scientific and
Cultural Organization, other appropriate international organizations and Governments,
taking into account provisions set forth at the regional level and action derived
therefrom, to develop proposals for an integrated programme of activities for con-
servation and the wise utilization of tropical forests;

(b) For this purpose, to convene a meeting of experts, to include programme
and resource managers from international, governmental and non-governmental organi-
zations, developed and developing countries, to decide, taking into account points
raised during the seventh session of the Governing Council, on the division of
labour and responsibility; -

(¢) To report on the results of the meeting to the Governing Council at its
eighth session;

5. Also requests the Executive Director to ensure that the current activities
on humid tropical forests and woodlands are fully reviewed and co-ordinated with
a view to identifying and supporting additional complementary activities.

(retyped - Office of Environmental and Health Affairs, May 23, 1979)
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The World Bank / 1818 H Street, N.W., Washington, D.C. 20433, U.S.A. ® Telephone: (202) 477-1234 = Cables: INTBAFRAD
May 23, 1979

Dr. L.D. Swindale
Director

ICRISAT

1-11-256 Begumpet
Hyderabad 16, A.P.
India

Dear Dr. Swindale:

Inaugural Week Symposium

We have learned with interest that during your inaugural
week at the end of August you will be holding a symposium on the develop-
ment and transfer of technology for rainfed agriculture and the semi-arid
tropics farmer.

We would like to participate in this symposium, and I would be
grateful if one of my staff members would attend. I propose to send John
Russell, who has recently joined our Central Projects Staff, after working
in the Eastern Africa region,and who is responsible for reviewing all rain-
fed agriculture projects financed by the Bank and has been particularly
concerned with the semi-arid tropics.

If this is convenient to you we would be grateful to receive
materials relating to the symposium.

Yours, sincerely,

MY/ZZ‘K/ f}/é———_’

Director
Agriculture and Rural Development Dept.

JRussell :mam .
cc: Messrs. Pickering, Ritchie, Russell
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Mr. William D. Clark, VPE May 22, 1979
Mr. Montague Yudelman, AGR
T. James Coering, AGREP

Participation in Activities at the International Center
for Tropical Agriculture (CIAT)

1. Pursuant to terms of reference dated May 1, 1979, I represented
the Bank as observer at the CIAT Seminar on Advances in Research (May 14-16)
and the Annual Meeting of the CIAT Board of Trustees (May 18-19) in Cali,
Colombda.

v 45 Seminar on Advances in Research. Solid achievements were reported
during 1978 in each of the three major commodity research programs at CIAT--
€assava, beans and tropical pastures. The cassava research indicates that
the use of improved cultural practices, involving purchased inputs costing
no more than about US$3/ha, has the potential to triple farmers' yields from
present levels. Emerging problems in the Colombian context relate to the
relatively low starch content of some improved varieties and the difficulties
of marketing substantially larger output. In the bean research program,
significant gains were realized in efforts to develop higher-yielding
varieties, many of which demonstrated some resistance to the most important
diseases. On-farm trials in the bean program demonstrated that low-cost
agronomy practices could increase yields by 50% and were profitable in the
major production zones in Colombia. The research program on tropical
pastures focuses on the identification/development of high-yielding grasses
and legumes suithble for the acid, infertile soils of the humid tropics.

In 1978 a highly-productive forage grass entered the stage of large-scale
seed production prior to release for commercial use, while three forage
legumes which show resistance to disease add pests, have good nitrogen fixation
properties and persistence under grazing pressure entered animal production
trials as a further step toward possible commercial release.

i Through the CIAT rice program, in whichithe Center collaborates
closely with the International Rice Research Institute, one improved variety
was released for commercial use in Colombia and semi-commercial use in other
Latin American countries in February 1978. Average yields of this variety
exceed yields from other commercial varieties presently in use in Colombia
ino both upland and irrigated fields.

4, Training programs by CIAT of technicians and professionals continued
to expand during 1978 (314 persons vs. 195 in 1977).

5. Meeting of the Board of Trustees. The major issue concerned the
biennial 1980-81 budget propolal for CIAT which, in its original formulatiom,
was some 497 greater in terms of net requirements than the comparable figure
for 1978-79. Major factors accounting for the increase was the effect of
inflation, the inclusion in the core budget of CIAT outreach staff and some
expansion of outreach and research work in the commodity programs. The
budget eventually approved by the Board, (met requirements totalling just
over US$32.1 million for the biennial period) is eome 381 greater than the
figure for 1978-79.

e
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Mr. William D. Clark ~2- May 22, 1979

6. Sevemal changes in the CIAT Board of Trustees were made. Retiring
from the Board are Messrs. L. Crouch (outgoing chairman) and M. Martinez
(Cggtemala). Board Member Mr. W. Treitz (Ministry of Economic Cooperatiom,
Federal Republic of Germany) was elected to be the new chairman. Newly-
elected members were Messrs. M. Pinero (Argentina), J. Hardon (the Netherlands)
and 0. Okabe (Japan).

p 48 Throughout the week there was little direct reference to the World
Bank with the notable exception being Mr. Crouﬁh's dinner address to the

Board and CIAT staff in which he recognized the World Bank's important and
long-standing support of the international agricultural research system.

Mr. McNamara, in particular, was noted as one of the strongest individual
supporters of the international system. At the same time, Mr. Crouch expressed
keen disappointment with the need to cut the CIAT budget from levels which he
considered necessary to support high priority research and outreach activities.

8. A full back-to-office report of my trip to CIAT is under preparation.
. &ﬁuml CPsuP

cc: Messrs. M. Lejeune, CGIAR
J. Merriam, IFA

D. Pickering, AGR
G. Donaldson, AGREP

TJGoering:ga
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Mr. Graham Donaldson, Chief, ACREP May 22, 1979
Jim Goering, AGREP

Possible FY1980 AGREP Training Activities in Methodology
of Economic Analysis and Appraisal of Projects

1. At present, the most clearly-defined of these activities
pertains to training in CBDISPLAY and APAS. Cordon Temple indicates
that he expects the CBDISPLAY training workshops (each of 2 hours)

to be repeated 10 times during FY1980, while the APAS workshops (each
of about 12 hours) might be given twice, each subject to interest
shown by Bank staff.

2 1 see need for other more or less structured seminars for
Bank staff dealing with procedural and methodological questions of
economic analysis and project appraisal. One of them, directed toward
financial analysts and economists in the agricultural/RD/ag. credit
project divisions, would be designed to provide guidance on methodo-
logical questions in the financial, social and economic analysis of
projects. I see this seminar as being of an "applied” character
primarily to provide project staff with guidelines on analytical pro-
cedures for the analysis/appraisal of projects in efficiency terms

as well as social analysis, a la Squire-van der Tak. The class hours
required is of course difficult to estimate at this time. A first
approximating might be a workshop, repeated every two months, of
perhaps 3 sessions, each of 2 hours. This course would be viewed as
comp lementary to the course now taught by Mr. Ray.

3. A second more general course would be designed for newly-
recruited economists/agricultural economists in Bank agricultural
projects divisions. The major purpose of this course would be to
familiarize project economists with procedural and methodological
issues in the project cycle. The material would relate to the economic/
social analysis of projects, as well as to matters such as format and
content of SARs, review procedures, relationship of projects to Bank
economic and sector work, etc. Additional thought needs to be given

to the content of this course. A course of this nature might be
repeated twice yearly and would be integrated with the training program
being developed by the Committee on Information Exchange and Staff
Training.

4. A related activity proposed for FY1980 is the preparation of

a "Reference Cuide for the Financial, Economic and Social Analysis of
Agricultural and Rural Development Projects”. This guide, to be developed
jointly with PAS, would take the form of a loose-leaf manual which
includes a systematic treatment of methodological issues in the analysis
of projects. Emphasis would be given to the use of examples based
wherever possible on Bank-supported projects. This material would be
presanted in a form which permits updating and revision as required.
Cordon Temple and I have spoken informally with Amandrup Ray on this.

He would welcome an opportunity to collaborate with us in the preparation
of this material.

OFFICIAL FILE COPY
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Mr. M.D. ffrench-Mullen, Chief, EMPAIL May 21, 1979
ATihe
Herman van Wer l-/and Masud Mian (EMPAL)

Operation and Maintenance of Irrigation Project (Mr. Pickering's memo of
April 19, 1979)

is rfficient malntenance and operation of irrigation projects

is very vital to realize their contemplated benefits and therefore, in

our eredit agreements, covenants have been obtained from the borrowers

for their proper maintenance and for the recovery of their maintenance

and operation costs from the beneficiaries. In Bank/IDA financed projects
technical assistance in the form of overseas and in-country training of the
operational staff and adequate provision for maintenance equipment and
spare parts is normally included to ensure proper operation and maintenance.

2. In some of the projects which were constructed by the countries
in the past, either with or without Bank/IDA participatiom, special
unanticipated problems of general retrogression, bank erosion or siltation
may arise requiring outlays, which canuot be covered by the general operation
and maintenance budgets. Such projects could be considered for Bank/IDA
assistance. In such cases the problems could be diagnosed, remedial actiome
proposed and the cost and benefits of the treatment studied and subject to
their economic viability, Bank/IDA's assistance recommended.

3. Another category of the projects where Bank/IDA assistance

could be considered, comprise the on-farm irrigation and drainage system
which is normally left for construction and maintenance with the beneficiaries,
while the main irtigation system is constructed and maintained by the
Government. These channels are not properly constructed by the beneficiaries
in the first instance and later their maintenance is neglected. This results
in excessive losses from the system through breaches in their banks and
evaporation and svapotranspiration from the poorly maintained water courses.
This is the area where Bank/IDA's participation can be most beneficial as
this would help in rehabilitating water courses and demonstrating to the
beneficiaries the merit of their proper maintenance. The Government may
recover cost of their rehabilitation and maintenance from the beneficiaries
through a surcharge on the water rates.

&, It would be desirable to consider projects of the types
described in paras. 2 and 3 for Bank assistance in this region provided it
could be established that their improved operation and maintenance would
result in increased efficiency and that the benefits generated would be
commensurate with the required expenditure.

HvanWersch/MAMian :mam
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DEPARTMENT OF STATE
AGENCY FOR INTERMNATIONAL DF Vi ERENT

WASHIMNGION, DO 2un2!

May 21, 1879

Mr. Montague Yudelman
World Bank

Room D-823

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

Dear Mr. Yudelman:

Further tc my letter to you of May 15th, concerning
professor Thayer Scudder's research grant from our Office,
1 understand that you may require a specific request from
us to facilitate Professor Scudder's access to Bank
documentation.

This is particularly germane with regard to the FELDA
schemes in Malaysia, an important segment of the proposed
research. As you know, we have no A.I.D. presence in
Malaysia, and thus are particularly in need of support in
this area.

We would appreciate it if you could see that Professor Scudder
is given access to Bank documentation on these projects

in as complete a manner as 1is possible given internal Bank
regulations, and the same quality of access to other Bank
documentation relevant to settlement projects in Nepal,
Indonesia, Afghanistan, Sri Lank and Sudan.

Thank you for your cooperation.
Sincerely,
e
Ll S "u"fif‘"**w.;, S
aeE et nsit ey Loy ot

and Development Administrat ion
= Development Support Bureau

co: Mr. Michuael Cernea

- w'ﬂ"""M’R?_;f'ﬂ'?f;‘r!?h-a;vam S pATES L TIBARe BT I AT RS BRLaL et T TOGRY T T o g e . SRR L LB
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Division Chiefs, Agriculture and Rural Development May 21, 1979
D. C. Pickering, Assistant Director, AGR

A Decade of Agricultural Credit Experience in the Bank

Bill Spall, who retires on May 31 as Agricultural Credit
Adviser, has agreed to share with projects staff some informal
observations concerning his involvement with the Bank's lending
for agricultural credit over the past 10 years. A meeting for
this purpose has been scheduled for 10:00am on Tuesday, May 29,
in Room E1244. You and interested members of your staff are
invited to attend.

The meeting will adso serve to introduce Brian Argyle
who will take over Mr. Spall's duties and to whom future queries
on the subsector should be channelled. He can be contacted in
Room D811, extension 7-5312.

D CP/JDVP:ga
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¥r. R. Frank, Actin: Assiatant Dircctor, EXDP May 18, 197%
ﬂ\ T L

o b f 31 - ~ -y e Ty dia £ T ;, For N s
Fraanz Feliliuza, Actins Chlef DAL

Voo of Mr. D.C. Plckering on Operation and i‘aintenance of

P s e

1. Our expericace with mailntenance of irripation Fche»es financed
iz of our Division, is limited since most of the

b r e Tiaeals { couner
¥ Loe Sa8ax, 4in QUICE
- ;

=
gchezes arz ir an stace of construction (see attached list)l Thais
experience caa be su;w;rizad as follows:
-y
T g
Lozt
2 The maintenance of the drainase schemes has been considerably

mprovead raceﬁtiy. Enacial maintenance uaits, both for the epen main
drains aud fcr ti:2 covered field drainage haxu been established aud funds
have been allocated fﬂr tals purpose. Laguipuent provided by the Zank for

the c::structiun razae (draslines, excavators) is subseguently used for
maintcnance. DProvision was mada in the projects for spare parts and for

ment of obsolate pumping units. o need for, special maintenance

3. The Croundwater Davelosneat is in advanced staze of construction
but would still take about three yoars to comrle The other two irrizatien
projects namely Last Vermion and Yannitsa, are both in esrly stase of
eoastruction. All the three projects have provision for procurenant of

operation and raintenance equipment that would be needed to maintain
main works. The tertisry metwork is maintained by TCLVS (Users' Associations).

Irac
g ——a

4. The Lower rhalls project is only b" 30% completed. A malntenance
depar:“*“t n2s been alroady eastablishad, including three offices, one for

the maintonance of liced canals, the second for the maintenance of earth
eanals, and tao for the maiotenance of pumps and eother irrisation
eguirment. The went has been provided with staff, funds and egquipment,

Ho special m=a project is requirad.

Iras

5 Jez Irrisstisn project was cempleted 1in June 1378. Operation aad
maintenance eaud L owag tnde L.i project. The mission for
semplecion Torore selod chat gvernll oparation and maintenance of tie svstem
Was Loasoiot 33 ITaLlodsg pronyam gace started was not expascded duria: thse

gosstruction ceriou.

{Caont'd)



Mr. R, Frank -2 - May 18, 1279

(Conit'd)

5. In conclusion, we <o not thisk that there is scope for special
maintenance projects in our area.

7 i Some gencral cocments on the mermo of Mr. Pickering are given
below.
8. Irrisation scheres, in contrast to hizhways, need mostly routine

maintenance (operations repeated every year) than periodic maintenance
(operations regeated every five to ten years).

S. however, in some countries where raintenance of irrication schenes
has Leen neglectad for a long pericd of years, there is scope for having
separate irri-atica rmaintenance projects on a nationwide or statewlde basis
as preposed by iir. Pickeringz.

10, These naintenance projects should not, however, be repeated
regularly zs they way lead to a neglect on the part of the Covernment of
the routine maintenance 8o essential for the functlon of the irrigation
schenes.

11. In order to impwove maintenance in future irrication projects,

we would recormend to include in these projects a maintenance component for
equirment, training, ete. with provision for maintenance institution-
building., 7This practice is now beinz followed in most of the new irrigation
(or drainace) projects in our area.

12. Attenticn should be civen to provide the project with funds to
cover the cost of spare parts nceded for a certain period of the life of
the project (5-190 years).

13. Replacement of malor items after completicn of their lifetime
(e.g., pup units, other irsortant irriration equirment) could be done by
ineludins a coxmponent in subsequeat irri-ation projects, or by separate
rehabilitation projects. :



Attachment

Irri-atien and Drainara Projects

Boypt ‘iile Dalta Irail

3
Cpper Zeypt Drals
1

Greece Cromiiwater Tevelcprent
Yannitsa Irrigzation
East Vernion Irrigation
Irag Lower rhalis

Syria Talikh Irri-ation
Zuphrates Lrainage I

Iran Tez Irrization
=]

807% completed

60x% 2

30% a
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' not availabla
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Mr. F. Heidhues, Acting Chief, EMPA4 May 16, 1979

Paris Economides and A. Schwenneker, EMP

Operation and Maintenance of Irrigatiom Projects (Memo of D.C. Pickering, 4/19/79)

Our comments on the above memo are as follows:
1. We fully agree with Mr, Pickering on the poor operation and
maintenance condition of many irrigating schemes which the Bank helped finance
and on the need for improvement.

2. Irrigation schemes, in contrast to highways, need mostly routine

maintenance (operations repeated every year) than periodic maintenance (operatioms

repeated every five to ten years).

3. However, in countries where maintenance of irrigation schemes has
been neglected for a long period of years, there is scope for having
separate irrigation maintenance projects on a nationwide or statewide basis
as proposed by Mr. Pickering.

4, These maintenance projects should not, however, be repeated
regularly as they may lead to a neglect on the part of the Government of the
routine maintenance, so essential for the function of the irrigation schemes.

3. In order to improve maintenmance in future irrigation projects, we
would recommend to include in these projects a maintenance component for
equipment, training, etc. with provision for maintenance institution-building.
This practice is now being followed in most of the mewsirrigation (or
drainage) projects in our area.

6. It should be noted that in many cases, except for some specialized
equipment, there is no need for additional maintenance equipment since the
equipment provided for the comstruction of the works could be used later for
maintenance (e.g., draglines, excavators).

r Attention should be given to provide the project with funds to cover
the cost of spare parts needed for a certain period of the life of the
project (5-10 years).

8. Replacement of major items after completion of their lifetime
(e.g., pump unite, other important irrigation equipment) could be done by
including a component in subsequent irrigation projects, or by separate
rehabilitation projects.

PEconomides/hm




May 16, 1979

Mr. Bill Kinsey

Overseas Development Group
University of East Anglia
Worwich NR4 7TJ, England

Dear Bill:

During the Nairobi Workshop, while we were discussing
institutional issues, you made a brief intervention informing about
a recent decision taken by the Ministry of Overseas Development with
regard to using sociological expertise in development projects. I
would appreciate it if you could send me any pertinent printed infor-
mation on that, or if not available, just a more precise reference to
the substance and date of this decision.

I enjoyed very much being and working with you in Nairobi.
With best regards,

Sincerely yours,

Michael Cernea

MC:de
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DEPARTMENT OF STATE

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON. D.C. 20523

May 15, 1979

L}

Mr. Michael Cernea

World Bank

Room D-709 .
1818 H Street N.W.

Washington, D.C. 20433

Dear Mr. Cernea:

The Agency for International Development has authorized a grant
to the Institute for Development Anthropology to enable Professor
Thayer Scudder to evaluate the development potential of agricultural
settlement in new lands, with special emphasis on less developed
countries in the tropics.

This grant, which became effective on May 15, 1979 will continue
through October 1, 1980. Evaluation will relate to both spontaneous
settlement and to government-sponsored settlement schemes, with emphasis
in the latter case relating to the more successful schemes. A brief
description of the research program is enclosed.

In authorizing this grant, we have encouraged Professor Scudder
to collaborate with your institution and other donor agencies both in
regard to your general experience with settlement schemes and, more
specifically, in regard to past and ongoing experience in the six
countries selected for field visits: Afghanistan, Indonesia, Malaysia,
Nepal, Sri Lanka, and Sudan. We consider such collaboration to be
especially important in Malaysia since there is no USAID mission

there. o
Wﬂm“

Professor Scudder will shortly be contacting you directly in
order to discuss his research design and plans, and ways in which his
evaluation findings could be made more useful to your own organization.
I know he looks forward to a close collaboration with you on this
important research program, and I hope it will be possible to work
out mutually beneficial collaborative arrangements. Should you have
any questions please feel free to call me or Dr. Alice Morton at
703/235-8902 or 703/235-8918.

Yours sincerelv

‘[ V4 - f,:ﬂgfm_
k. il
Harlan H. Hobgopd, D;ZXCtor
Office of Rural Doveldrment and
Development Administration
Development Support Bureau

- W
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Mr. Zlataric

Internat ional Cooperative Alliance
11 Upper Grosvenor Street

London W1X 9PA

England

Dear HMr. Zlatariec:

This letter confirms my telephone conversation of 14 May with
Mr. Sawxena during which arrangements were made for us to confer at
ICA at 10:30 a.a. on Priday, 8 June. I very much look forward to
meeting you.

As T indicated to Mr. Saxena, Mr. Turtiainen and I are involved
in wtiting a paper on cooperative finance which we hope to publish as
a Staff Vorking Paper of the World Bank. The paper would attempt to
explore the nature of cooperative fimance and to provide financial
analysts some guidelines for the design of development project financing
packages invelving cooperative enterprises. Our major comastraint and
a source of uncasiness at this stage in our werk stems from our imability
to locate definitive references in the field of cooperative finance,
other than the more general works of Helm and Rasmussen. I understand
that ICA maintains a library, and I would very much appreciate the
opportunity to review quickly the materials which it contains while
I am in London, and to benefit from any guidance concerning the literature
which ICA staff might provide.

Within the next several days I shall send you a copy of a draft of

a portion of our paper, and Mr. Turtiainen and I would find very helpful
any comments you might wish to offer when I visit your office in June.

Yours sincerely,
J. D. Von Pischke

cc: Mr. T. Turtiainen, ASP
Mr. P. Gittiager, EDI

OFFICIAL FILE COPY



The World Bank / 1818 H Street, NW., Washington. D.C. 20433, U.S.A. ¢ Telephone; (202) 477-1234 & Cables: INTBAFRAD

Br. Richard Longhurst

The Institute of Development Studies
University of Sussex

Brighton, Sussex BN1 9RE

England May 14, 1979

Dear Richard:

Thank you most kindly for sending me the Discussion Paper 142
on Seasonal Discussions to Rural Poverty: Analysis and Practical Implications.
I have read it with very considerable interest, as have other colleagues in
this department and I propose now to give it wider circulation within the
Bank. It has a valid message for regional operational staff so copies will
go to all agriculture and rural development division chiefs.

If you happen to be passing through Washington, D.C., and can give
me advanced notice, I should very much like to arrange an informal .seminar
on this topic. Think about it, and in the meantime, my best personal wishes.

Your sincergl]y,

t Director
Agriculture & Rural Devt. Dept.
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SEASONAL DIMENSIONS TO RURAL POVERTY :
ANALYSIS AND PRACTICAL IMPLICATIONS

by

Robert Chambers, Richard Longhurst,
David Bradley and Richard Feachem

DP 142

February 1979

This paper reports on a conference on seasonal dimensions to
rural poverty. Presentations included specialised papers on
climate, energy balance, vital events, individual tropical
diseases, nutrition, rural economy, and women, and also multi-
disciplinary case studies of tropical rural areas from the
Gambia, Nigeria, Mali, Kenya, Tanzania, India and Bangladesh.
While care is needed in generalising, the evidence suggested
that for agriculturalists in the tropics, the worst times of
year are the wet seasons, typically marked by a concurrence of
food shortages, high demands for agricultural work, high ex-
posure to infection especially diarrhoeas, malaria, and skin
diseases, loss of body weight, low birth weights, high neo-
natal mortality, poor child care, malnutrition, sickness and
indebtedness. In this season, poor and weak people, espec-
ially women, are vulnerable to deprivation and to becoming
poorer and weaker. Seasonal analysis is easily left out in
rural planning. When applied, it suggests priorities in
research, and indicates practical policy measures for health,
for the family, for agriculture, and for government planning
and administration.



This is one in a series of working papers, intended to
stimulate discussion on the topics covered. If you would like
to comment on this paper, please write to the author, c/o IDS.
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SEASONAL DIMENSIONS TO RURAL POVERTY: ANALYSIS AND PRACTICAL
IMPLICATIONS

SUMMARY OVERVIEW

This paper is based on a conference on seasonal dimensions to
rural poverty held at the IDS in 1978.* It examines seasonal
factors which are adverse for rural people, especially in
tropical countries. It finds a common scenario in agricul-
tural communities in which the worst times of year are the
wet seasons when, at the same time, there are food shortages,
high food prices, high demands for agricultural work, and
high exposure to infection, especially diarrhoeas, malaria,
and guinea worm. These factors combine to make the wet
season a time of stress and crisis for all, but especially
for women, children, and the poorer families. The wet season
is marked by loss of body weight, low birth weights, high
neonatal mortality, poor diet and malnutrition, poor child
care, sickness, indebtedness and loss of production through
sickness and weakness. It is a time when many poor people
become poorer.

Seasonal aspects of rural poverty are easily overlooked
because of difficulties of travel during rains, because
attention is attracted by those able to work in the fields
rather than those unable to work and at home, because many
of the sick are unable to get to clinics, because it is a
difficult time to provide and supervise rural services, and
because the work of disciplines and departments is not
geared to the seasonal linkages between nutrition, disease,
agricultural work and poverty.

The many practical implications of seasonal analysis include

- seasonal analysis in rural planning, identifying seasonal
linkages between food supply and prices, nutrition, health,
agricultural activity, and poverty, and measures to overcome
adverse combinations;

- priority in public health action to diseases, especially
dia-rhoeas and malaria, which coincide with seasonal food
shortages and peak agricultural activity;

- organising communal child-care at times when women are most
busy;

- improving cheap small-scale food storage;

* Ths authors would like to thank all those, participants
and others, whose research, comments and criticisms have
contributed to this paper. Responsibility for any errors
or omissions rests with the authors.
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- irrigation and off-season public works to spread work round
the year;

- adequate local food supplies to prevent seasonally high
prices.,

PURPOSE AND SCOFE

This report is for those, of whatever ministry, department,
agency, discipline, level of seniority, nationality, or
political opinion, who are concerned with rural poverty in
countries of the Third World. It is based on a mode of
analysis which is seasonal and cross-disciplinary and which
we believe complements other approaches. It has practical
implications. We hope that it will help to indicate ways in
which research can be brought to bear on key issues and
rural policies and programmes can be better focused.

This report arises from a conferenceif which set out to
explore the severity and causality of seasonal deprivation
among poor rural people in Third World countries and the
relationships of that deprivation to poverty. A particular
purpose was to identify linkages between different factors
which vary seasonally as they relate to the lives of the poorer
rural people, and especially linkages between the concerns

of separate disciplines, for example between health and
agricultural labour. Some of the more important of these
factors were climatic conditions, disease transmission,
morbidity, births, deaths, nutritional status, birth weights
and the weights of mothers giving birth, labour demand,

wages, prices, credit availability and conditions, and
dependent relations both within the family and between clients
and patrons.

We summarise below the stage of analysis and conclusions which
have been reached. There is room for debate about many points;
and further evidence should throw light on many of the state-

1. The conference - 'Seasonal Dimensions to Rural Poverty' -
was organised jointly by the Institute of Development
Studies at the University of Sussex, and the Ross
Institute of Tropical Hygiene at the London School of
Hygiene and Tropical Medicine, and was held at IDS from
3-6 July 1978. Geographically, it was mainly concerned
with tropical countries in Africa south of the Sahara and
in South Asia. Participants came from six countries of
the Third World and four of the rich world. The disciplines
represented at the conference included medicine (bac-
teriology, protozoology, epidemiology and public health),
nutrition, geography, demography, statistics, agricultural
economics, sociology, social anthropolegy, public admin-
istration, and political science. The papers presented
are listed in Appendix A.
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ments and suggestions which at this stage still have to be
tentative. In spite of this, our considered view is that it
would be wrong not to disseminate widely the hypotheses, in-
sights and suggestions for policy and practice which have
emerged.

Seasonality operates along various dimensions. The most
obvious is climate. In the tropics, rainfall is the most
significant determinant of climatic seasons although in various
ways humidity, temperature, insolation, wind speed and other
aspects are also important. Classification can be on the
basis of absolute seasonality (the length of dry period)

and relative seasonality_(the variability of rainfall about
the monthly mean) (41). 2/ Taking these two criteria, the
rural population in areas of marked climate seasonality
numbers about 220 million in Africa south of the Sahara and
about 600 million in the Indian subcontinent(7). Another
classification which is significant for agriculture and rural
life generally is whether there are one (unimodal) or two
(bimodal) seasons of rain.

Besides climate, seasonal patterns are also found in labour
demand in agriculture (10, 32) and pastoralism (38), in
vital events (2, 13, 17, 20, 31), in migration (30}, in
energy balance (1), in nutrition (16, 18, 31, 32, 35), in
tropical diseases (4, 5, 9, 11, 12, 14, 22, 26, 31, 33, 34,
37, 39, 40), in the condition of women and children (9, 18,
25, 31), in the economics of agriculture (8, 10, 19, 23, 24,
32), and in social relations (15, 23, 42), and in government
interventions (6, 21). Stress models can be used to express
seasonal variations (3). Seasonal patterns may often be
directly linked with climate, and, where it is found, with
irrigation; but seasonality in rural life is connected not
only with climate and irrigation, but also with technology,
and social, economic and political processes and change.

THE SCENARIO

The main hypotheses can be presented as a scenario.g/ We

do not suggest that in any one environment all the factors
will vary together as described here. We do suggest, however,
that many of them do commonly vary together and that there is
a widespread tendency for adverse factors to operate concur-
rently during the wet seasons (see Appendices B, C, D and E).
Moreover, these adverse factors hit the poorer people harder.

2. Figures in brackets refer to the papers listed in Appendix
A,

3. This scenario has been built up from many sources, not
least the conference papers and discussions. In addition
we acknowledge a special debt to the work of Susan
Schofield, in particular see her article: 'Seasonal
Factors Affecting Nutrition in Different Age Groups and
nespecially Preschool Children', Journal of Development
Studies 11, 1 (Oct. 1974) 22-40.




The scenario is based upon a wet season following a dry season.
It can apply where there are two wet seasons a year but it

may usually be more marked where there is only one wet season
a year. The reader may wish to test out these statements
against an environment with which he or she is familiar. The
scenario is as follows:

Towards the end of the dry season, water becomes scarce.

There is a rise in the labour and energy requirements for
fetching water and watering livestock, and also for gathering
food, clearing and manuring fields, and non-agticultural
activities needed to earn cash to buy food. The poorer
people, who may have no land or small plots or weak family
labour, begin to suffer more than others. They have less food
because they have been able to grow less, because they have
fewer livestock, because they may lose a higher proportion of
their food reserves in storage, and because they have less
money. They may eat less in order to save food for the crucial
time of cultivation. Work is scarce and wages are low at

this time of year. Some migrate in search of work and food.

The rains bring the start of crisis and of the 'hungry season'
or 'lean period'. For cultivators, future food supplies and
cash income depend upon timely agricultural operations during
an often brief period for land preparation. Poorer farmers
are often constrained and delayed by lack of inputs - whether
seeds, fertilisers, water or draught power. They may have

to obtain these from richer farmers or merchants with whom
they are forced into dependent and exploitative relation-
ships, and they may obtain them late or not at all. For

all those with land, heavy and urgent energy demands have to
be met. If draught animals are used, they are weak from lack
of grazing during the dry season. For both small farmers and
labourers, heavy manual labour for land preparation (often

by men), for transplanting (often by women) and for weeding
(often by women) comes at this time when food is short.
Labourers benefit from being able to get work, but many

people are in negative energy balance and lose weight. At

the same time, food prices are high and transport problems in
the rains make it difficult for either central authorities or
the open market to relieve local shortages. The quality of
nutrient intake deteriorates. Anticipating hard work, mothers
terminate lactation, or, if they continue with it, are able to
give their children only adiminished and less regular food
supply with their milk. Food preparation becomes more hurried
and the diet less varied and nutritious. Less time is spent
on cooking, house-cleaning, water-collection, fuel-gathering
and child care, and more of the women's time is spent on
agricultural operations.

The rains are also the least healthy time of the year.
Diseases differ in their seasonality, but some of the more
serious and debilitating peak during or just after the rains.
These usually include malaria and sometimes diarrhoeal
diseases especially where the wet season is also the hot
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season. Guinea worm also peaks at this time, as do infections
of the skin. The development of protein-energy malnutrition,
and perhaps other stresses, contribute to low immune response.
Coinciding with a peak labour demand, when failure to culti-
vate, transplant, weed or harvest may critically affect
future income and food supplies, infections increase the risks
and vulnerability of rural people. For the poorer people,
too, this is a time of year when inability to work has high
costs; for work is least difficult to get and wages are
relatively high. This is when the poorer people must work

in order to earn enough to tide them over until the next
agricultural season. This is also a bad time for mothers and
children. Births peak, but body weights of mothers and the
weights of babies at birth are both low, and neo-natal
mortality peaks. The calorific value of the milk supply of
lactating mothers is low. Pregnant and lactating women are
weakened by disease and work, and those in the poorer, smaller
families are especially vulnerable because of the need to
work when work is available, and because there are fewer
other family members to relieve them of the burden.

Afflicted by sickness, pregnancies and births, short of food,
with food prices high, and with a high need for energy for
agricultural work, the poorer people are often driven to
distress sales or borrowing. They sell or mortgage land,
livestock, jewellery, their future crop, or their future
labour; they beg from patrons; they become indebted to
money-lenders. The seasonal crisis drives them into dependence.
Moreover, the knowledge that there will be future seasonal
crises constrains them to keep on good terms with their
patrons. They are thus seasonally screwed down into, and kept
down in, subordinate and dependent relationships in which they
are vulnerable to exploitation. The poor are subordinated

to the less poor or the rich; and within the family, the

women may be subordinated to the men. Seasonal stress may,

in fact, be passed on down the line from the stronger to the
weaker, culminating in the women and children, the indigent
and the aged. This is, then, a time of year when many
dependent and exploitative relationships begin and are rein-
forced and deepened.

When harvest comes wages are high. Work is very hard, both in
harvesting proper and in post-harvest processing, but
morbidity is still marked and people are still weak from the
food shortages and sicknesses of the lean season. Weight

loss is now at its greatest. Besides harvest work, women
still have their household tasks to perform. Mortality,
especially among older adults, peaks as earlier sickness and
hypocaloric stress combine with the high energy demands of
harvest and post-harvest work. Food prices are low, which

may be good for some of the landless but bad for tenants,
sharecroppers and small cultivators who have to sell their
crops in order to raise cash both to repay loans (at therefore
high interest rates) and for the ceremonies which are soon

to follow.
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But after harvest things do improve for a time. Food is
available, and food intake recovers in both quantity and
quality. Body weights rise. Morbidity and mortality
decline. There are ceremonies, celebrations, marriages.
There is a peak in rates of conception. And then gradually
the cycle begins all over again.

In appraising this scenario, several factors combine to pre-
vent non-rural dwellers from realising how severe the adverse
conditions in the wet season may be for rural people and
especially for the poorer rural people. Except in emergencies
rural poverty tends to be underperceived anyway, especially as
it affects women and children. But in addition, the wet
season is neglected because of problems of travel and tarmac
bias; because agricultural activities in the wet season are
more likely to be observed than what goes on in villages and
inside dwellings where the sick and the undernourished are
more likely to be found; because of difficulties in wet

season research; and because of the difficulties of data
collection and processing covering a whole year of observation.
The incidence of diseases in the wet season is also liable

to be under-estimated because a low proportion of those
affected may attend clinics and hospitals (where records are
kept) because of difficulties of travel, seasonal shortages

of money, weakness, and the priority of agricultural work.
More generally, disciplinary specialisation makes it rare for
detailed observation at the level of the village or family to
be carried out across the range of adverse factors (medical,
nutritional, energetic, demographic, economic, social,
political) which may combine concurrently in the wet season.

CASE STUDIES

This composite scenario can be examined in the light of seven
case studies. The summary and selective review of evidence
which follows both confirms and qualifies the scenario. The
reader is referred to the original papers for more detail.

West Africa
The Gambia (16, 31)

Data for the Gambia are derived from two villages - Genieri
(16) and Keneba (31). Although there are differences in
cropping pattern and in other respects, the two villages share
many common features.

The short unimodal rainy season in the Gambia is marked by
shortages of food and money, a lower calorie intake for women,
exacting agricultural work, high incidence of infections
including diarrhoea and malaria, increased contamination of
well water and food, low dispensary attendance, low quality
of child care, lower body weights of mothers, lower output of
breast milk, lower birth weights, and highest child morbidity
and mortality. With the breakdown of extended families,



poorer families suffer a severe labour problem, with season-
ality contributing to their becoming indebted and pauperized.

Northern Nigeria (Zaria Region) (32, 39)

The Nigerian evidence covers food consumption and agriculture
(32) and disease incidence (39). (Further evidence was
presented orally in the conference discussion on the
different income earning strategies employed at different
times of the year by rich and poor people.)

Zaria like the Gambia has a unimodal rainfall pattern but the
period of preharvest calorie shortage - the 'hungry season' -
is less marked. Seasonal labour peaks are met by higher
calorie intakes for the family as a unit, although the nature
of allocation within households is not known. Lack of a
year-round clean water supply is a major problem and appears
to affect health adversely.

There is a distinct wet season peak in malaria, measles,
diarrhoea and guinea worm, coinciding with the times of
highest labour demand, which is in June-July. Seasonal
deprivation is complicated and qualified by other factors
such as availability of land and non-farm employment. The
case study area (32) is peri-urban and provides opportunities
for such employment. The case study examines the differential
impact of seasonal factors on two groups - cattle-owners and
non-cattle-owners. Clear and simple statements cannot be
made that one group is more adversely affected by the seasons
than the other. Availability of land and opportunities to
supplement farm incomes are important factors cushioning
seasonal effects., Cattle-owners would appear more affected
by the rainfall cycle and the availability of land and farm
labour than non-owners (who are making a transition in this
community to economic lives not entirely dependent on land).
Cattle owners do nevertheless meet their calorie needs
throughout the year. The calorie intake of non-cattle-owners
is less at nearly all times of the year. The strategies of
the two groups differ and seasons have differential impacts
upon them. There are differences in the two groups of quality
of land owned, crop production preferences and levels of
productivity, hiring of labour and allocation of household
labour,

Comparing the Gambia and Northern Nigeria

The seasonal patterns of the incidence of disease are similar
in the Gambia and Northern Nigeria, but there is an important
contrast in food availability, apparently with less of a hungry
season in Northern Nigeria. Undoubtedly there are still
individuals at risk. This contrast can be attributed in large
part to differences in agriculture:

- In the division of labour. This applies especially among
those who are settled cultivators. In rural Zaria women of
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childbearing age are secluded and take very little part
indeed in farm work, and instead work inside compounds
processing food for domestic consumption and for sale. Men
are responsible for providing food for the household and
the main staple, sorghum, is grown by them. In the Gambia,
in contrast, women are involved in grain production and
work long hours in the swamps cultivating rice. This may
lead to major differences in child care and implies that
women have a far higher energy expenditure in the Gambia
situation.

- Energy returns of crops. Compared with sorghum in Northern
Nigeria, rice in the Gambia probably has a far lower ratio
of calories gained in the crop yield to calories expended
as human energy input. Sorghum is grown in the Gambia but
because of poor soils yields only one third to one quarter
of that grown in the Zaria area.

- Storage and the growing season. Northern Nigeria has a
shorter period without a staple crop than has the Gambia.
Rice also stores less well than sorghum.

- Off farm work. Farners in Northern Nigeria have more
opportunities to earn off-farm income than their Gambian
counterparts.

Greater poverty and seasonality in the Gambia appear to push
people into shorter-term strategies than in Northern Nigeria
and to lead to indebtedness. In Northern Nigeria, despite
similar problems of labour demand, a better food production
position allows more room for manocevre.

Mali - (the Kel Adrar Twareg of North Mali) (38)

Seasonality is very marked for these nomadic pastoralists who
have no agriculture and in some respects differsfrom
seasonality in agricultural societies. Rainfall is very low
and very variable. There are three seasons - a cold dry
season, a hot dry season, and a hot rainy season. The main
food is milk from camels, cattle, goats and to a lesser
extent sheep, supplemented by millet. During the hot rainy
season there is milk from camels, cattle and sheep, while goat
milk comes in the cold dry and early hot dry seasons. During
the hot rainy season much milk is drunk and women gain weight.
During the hot dry season milk supplies are at their lowest
and the energy required for watering animals is at its peak,
producing a seasonal energy crisis which is relieved when the
rains come and there is fresh grazing.

The poorer people are more vulnerable partly because they tend
to have fewer livestock and fewer species of livestock, and
therefore a less adequate or well-spaced milk supply round the
year. However, food shortages in case of a failure of the
rains are mitigated by traditional rain-making ceremonies in
which animals belonging to the more prosperous members of the
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community are slaughtered and the meat eaten by everyone, and
by treditional loans of animals in milk to poorer people who
are in distress. It is also difficult for nomads to store the
millet needed for the lean period which comes towards the end
of the hot dry season. This forces livestock sales at that
time, when the livestock:millet terms of trade tend to be
adverse, with low livestock prices, and high prices for millet.

East Africa
Kenya (Northern Division of Machakos District) (24,33)

This area has a bimodal distribution of rainfall with a long
rainy season from March to May and a short rainy season from
October to December. Goats and cattle are common in the
farming system. There are two crop plantings each year. The
short rains plantings last until the long rains harvest.

Short rains maize is harvested green in the fields in January
and February when food stocks are low, and the main short
rains crop - pigeon peas - takes six months to mature and

is harvested later. But the long rains crops of maize and
beans do not last until the short rains harvests. July to
September are the busiest months. September to October is a
difficult time with a tight schedule for the removal of old
crops and land preparation for the short rains, which are also
the more reliable cnes. September to December is the period
of greatest food shortage, coinciding with short rains land
preparation and weeding. At this time traders import food and
prices are high. Problems in Machakos are accentuated by a
high rate of natural population increase.

No seasonal effects were observed in the nutritional status

of children. Food shortages did not appear serious enough to
affect the children. People have access to other sources of
income which can smooth out food crop shortages. However,
these findings may cover up deprivation in the low farm income
bracket.

No seasonal effect on the incidence of diarrhoea has been
found, but mortality associated with diarrhoea in under-fives
shows a significant rise in March-July. Data continue to be
collected and further seasonal findings may emerge.

Tanzania (Bagamoyo District) (14, 23)

In Bagamoyo District (14) in Tanzania there are also two rainy
seasons - mid-March to mid-June (long rains) and September to
October (short rains). The greatest number of hospital
admissions was in the long rainy season (March-June), and the
diseases which accounted for these increased admissions were
diarrhoea, PEM (protein-energy malnutrition), malaria/fever
and anaemia. There was a short but dramatic increase in
admissions in August, which so far goes unexplained. The
peaks for admissions were as follows: lower respiratory tract
disease - April; measles - September-November; diarrhoea - May
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and August; PEM - June and August; malaria - May and August;
and anaemia - August. These all occurred in a district close
to the capital city and well served by roads. Staple crops
were rice, maize and cassava along the coast and maize,
cassava and millet inland. Fishing along the coast and
cattle-raising inland were also practised.

The Ilbaraguyu (23) are pastoralists in Bagamoyo District.
For cultivators the busiest period is February-July, with
land preparation starting just before the rains. For the
pastoralists, however, it is the dry season that is the busy
period while they search for scarce grass and water.

For both cultivators and pastoralists the length and timing
of the rains are crucial. For pastoralists the dry season
creates a greater labour demand than can be supplied by some
families; at this time cultivators are employed as herdsmen.
There appears to be little cushion to protect cultivators and
pastoralists in the area; what is accumulated in the wet
season (cultivators' food stocks; increased body weight of
pastoralists' cattle) is consumed during the dry season.

South Asia

India (Tamil Nadu) (27, 28, 29, 36); Bangladesh (8, 10),
and Matlab Thana (2, 9)

The case studies from South Asia based on the Tamil Nadu
Nutrition Project (27, 28, 29), on Bangladesh (8) and its
regions (10), and on Matlab Thana in Bangladesh {2, 9) -
highlighted the problems of local variation in seasonalities.
The Tamil Nadu data were designed for state-wide decision-
making, and were therefore at a level of aggregation at which
local variations were bound to be masked. For example seasonal
variations in wage rates did appear, but probably not to the
degree which would be identified in more local studies.
Similarly, in Bangladesh, it was shown that despite the commonly
supposed uniformity of agriculture in the country, there are
considerable regional variations in labour demand profiles
during the year (10), and Matlab Thana exhibited a pattern
which was only one of many.

For Bangladesh as a whole, however, and with only a few local
exceptions, it emerged that the lean period tends to be during
September and October, a time of post monsoon floods, during
which the main aman deep-water rice crop is maturing as the
floods withdraw or fall. In contrast to the African situation
in which, at the time of greatest food shortage before
harvest, there is typically a high demand for energy for weeding,
in Bangladesh there is no equivalent energy demand. Instead,
people tend to be isolated, inactive, sick and short of food
at that time. The low demand for labour when food is short
and prices are high aggravates hunger and sickness. In the
Matlab case study this is also shown to be a time when
children either gain little weight or lose weight, morbidity
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is high, mothers' body weights at birth are low, neo-natal
mortality is high (August, September) , births are high
(October, November, December), food stocks are low, especially
among the landless, agricultural wages are low, and rice
prices are high. With the aman harvest starting in November
and continuing into December, there is a tendency for breast-
feeding periods to be short, for children to lose weight and
for deaths among those aged 45 and above to peak.

For Bangladesh as a whole seasonality is complicated by a
varied distribution of three paddy crops - aus, aman, and boro.
Evidence was presented that food intake is lowest before the
main, aman, harvest; that rice prices are at a peak before it
and at their lowest after it; and that real wages, estimated
by dividing the daily wage by the price of rice, are highest
during the aman harvest (see also 18).

QUALIFICATIONS AND CAVEATS

While the case studies confirmed that many of the adverse
factors hypothesised in.the scenario do indeed, in these
environments, operate together during the wet season, four
qualifications are in order.

First, care is needed in generalising from the cases. This

is particularly so when examining the Gambia and Zaria case
studies, both of which come from a band of unimodal rainfall
south of the Sahara, exhibiting marked seasonalities along
several dimensions. On the other hand, even where rainfall is
bimodal, or where cropping follows more complex patterns under
irrigation, concurrent seasonal peaks of several factors are
still found. In the East African cases, for example, although
bimodality may have smoothing effects, there remain peaks, for
example in labour demand for agricultural activities. More-
over, Bangladesh shows complex seasonality in cropping and
labour demand, but still confirms many of the hypotheses.

Second, care is needed in assessing whether, and to what
extent, climatic seasons and.other seasonalities can be
regarded as causes of rural poverty, or as contexts in which
it is sustained and deepened. While there are obvious senses
in which tropical seasons help to keep poor people poor,

there are also dangers in attributing to climate some sort of
causal primacy to the neglect of the many other conditions and
processes which are responsible for rural poverty. However,
unimodal seasonality may, other things being equal, provide

a context in which exploitation of the poorer by the richer is
mide easier than with bimodal or non-modal climatic season-
ality.

Third, failure of the rains - an irregular occurrence - may

be more significant than the regular rhythm of the seasons in
accentuating and sustaining rural poverty. Two types of
process need to be distinguished. First is the regular seasonal
cycle which leads to repeated but potentially reversible hard-
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ship. People are pressed down on a regular basis but the cycle
allows them to recover. (This process is sometimes referred
to as a 'screw'.) Second are the irreversible effects where
disability or misfortune (such as sickness, flood, famine,
pregnancy, or death), often linked with erratic climatic
occurrences, force an irreversible downward shift from which
recovery is not possible. (Such a process can be depicted

as a 'ratchet'.) Such misfortunes include, for example, the
sale or mortgaging of land, jewellery, livestock, the coming
crop or future labour; or the acceptance of a loan which can
never be repaid. It seems probable that ratchet effects have
a strong seasonal pattern, occurring either in the wet
seasons, or when rains fail or other disasters hit.

Fourth, the role of off-farm income sources appears important.
These can be 'smoothing devices'. People in an area with
unimodal rainfall but with sources of off-farm income may

be more able to withstand climatic shocks than people in an
area with bimodal rainfall but without off-farm sources of
income.

SEASONAL ANALYSIS BY.SUBJECT

The Impact of Diseases (4, 5, 11, 12, 22, 26, 34, 37, 40).

The effect of infectious disease upon poor rural communities

in the tropics is very great, and the importance of seasonal
fluctuations was examined both in the case studies and by
considering the specific diseases most likely to vary in their
effects. It was necessary to examine whether seasonal variation
was great, and how far any resulting seasonal disability was
synchronous with the lean period due to other seasonal
variables. It was important but difficult to balance the need
for generalisation against the marked local variations des-
cribed for each disease.

The transmission of many infections is seasonal under con-
ditions of seasonal rainfall. Vector-borne diseases, in
particular, are affected. But seasonal disability is not
inevitable. There are delays and latent periods in the cycle
so that disability may follow some time after transmission
and be more widely spread out. Many worm infections are so
chronic in their ill effects that no seasonal variation in
disability is seen. Of the markedly seasonal illnesses, some
are transmitted rapidly during a short season while a few
are adapted to an annual cycle and have a maturation time of
approximately one year.

The main climatic factors determining cycles are rainfall and
temperature. They affect disease by way of the breeding of
vectors (many of which use surface water), survival of patho-
genic organisms, and the proliferation rate of microbes in the
environment. The human host also plays a large part. Mal-
nutrition may affect susceptibility to infection and the
severity of consequent disease, while seasonal variations in
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human behaviour have a large effect: the contact between
people at night in a cold dry season will facilitate the
spread of some respiratory infections. Climate and human
behaviour interact at the beginning of the rains when excreta
may be washed into water bodies.

Epidemiological research work has been aware of seasonal
variations and studies have often been carried out over
periods exceeding a year to take account of this. The appli-
cation of such knowledge in practical health planning is
unusual and practical suggestions are given below. With the
widespread advocacy of part-time village health workers,
seasonality acquires particular relevance. The greatest
demand for their services would in many communities coincide
with the time when the health workers need time for their own
cultivation work. The practitioner of public health has had
to focus his attention more on erratic catastrophes than on
planning on a seasonal basis except for dramatic regular
epidemics.

Among the vector-borne diseases malaria (5) and guinea worm
(22) have the greatest seasonal impact. Schistosomiasis (4)
and sleeping sickness may show seasonal transmission but the
consequences are drawn out, while Kala-azar and filariasis
are often not very seasonal (34). In the savannah areas,
malaria transmission increases following the rise in mosquito
populations when the rains begin. The consequences, super-
imposed on poor nutrition, are great in an area such as the
Gambia, and infant mortality rises. 1In some parts of the
Indian subcontinent malaria is also a disease of the rains, but
in others mosquito breeding is restricted to the dry season
when the streams are not in spate.

Perhaps the most dramatically seasonal infection is guinea-
worm, transmitted by water-fleas in many parts of the tropics,
especially West Africa. Maturation of the worm, which
usually lies under the skin of the leg takes almost a year.
The female is ready to lay eggs in the early rains at the
beginning of the planting season. It emerges from a blister
in the leg and its larvae are washed into wells and pools.
Marked disability is present for a few weeks, so that cultiv-
ation at the most crucial time is not possible, and whole
communities may be unable to work. The disability thus not
only coincides with the lean time but also does maximal
damage to the sowing of next year's crop.

Diarrhoeal diseases (11, 12) show marked seasonal rises but
against a continuously high background level in many areas.

The peak often comes in the hot season and/or the early rains,
but detailed analysis shows that differing causes of diarr-
hoea have staggered peaks. Cholera may differ from the others,
and though sharply seasonal in both east and west Bengal the
peak time differs between the two regions.
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Respiratory infections (37) may resemble the diarrhoeas in
their peak season but this is variable. Cerebro-spinal
meningitis (40) is spread by the respiratory route. The
immense epidemics of the African savannah tend to occur near
the end of the dry season and in a highly predictable manner
in any one locality. The large variation between years is a
more impressive feature of this meningitis, however. Seasonal
variations in infections of the skin (26) have been recorded
and may be closely related to the humidity and its effect on
the skin flora.

The greatest regular seasonal effects are, then, often due to
malaria, the diarrhoeal diseases, and guinea-worm. The brunt
of the first two falls upon infants, though all ages are
affected. Both these have strong interactions with nutrition
and measures that could improve nutrition would benefit the
infections and vice-versa. These all have obvious connections
with maternal care, coming at a time of peak labour demand.

It is clear that disease is both a cause and a result of
poverty and that it can contribute to the effects of seasonal
poverty. Disease does not appear to be the cause of differ-
ential seasonal poverty except that by adding to the burden
of the poorest it increases the risk that some irreversible
downward step will be taken.

Births and Deaths

Marked seasonality in births and deaths was identified (2, 13)
in the statistics of many Third World countries, some of them
showing consistent supra-national regional patterns (13).
Analysis of urban and rural Indian birth data by state -
suggested a negative correlation between temperature and
propensity to conceive, and this appeared more marked in urban
than in rural India (13). Mortality tended to peak during and
after the tropical wet seasons. It was recognised that
seasonalities in births and deaths required explanation, that
there were limits to what could be explained on the basis of
national or subnational aggregate data, and that more micro-
studies were needed to throw light on this subject. However,
in one case study (20) a seasonality in births could not be
linked to climatic factors. Speculation whether there was a
best time to give birth was inconclusive, but the common peak
of births around the time of harvest did not seem optimal in
agricultural societies in which women were required to carry
out heavy weeding, harvesting and/or post-harvest processing
work. In any given situation many factors are likely to be
interacting to produce a seasonal pattern of births.

Energy Balance and Nutrition (1, 16, 18, 32, 35)

Two papers (16, 18) made the point strongly that situations
of nutrient intake can appear to be 'satisfactory' on the
average with respect to requirements but that seasonal fluc-
tuations can still be generating considerable stress. An
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example of how labour demand and calorie requirements can

vary is shown by examining rice cultivation by two different
means - shifting cultivation and irrigation (1). These appear
not to differ greatly in their energy inputs on an annual

basis, but a monthly breakdown reveals greater susceptibility
to seasonal problems in shifting cultivation than in irrigation.

The problem of assessing nutrient requirements particularly in
the absence of a log of individuals' activities is discussed
(18). The ability of the body to store nutrients at one time
of the year in anticipation of periods of nutrient shortage is
cited as a mechanism to 'smooth' out seasonal surpluses and
shortages of food. The absolute level at which calorie intake
and expenditure occurs is obviously important in determining
whether signs of nutrient deprivation occur. Surveys confirm
that nutrient intake is lower in periods of food shortage
compared to food surplus, though with a notable exception

(see 32) where intake appears to increase in response to
increased work demands. There are considerable differences
between regions. Little data is available to permit a break-
down of nutrient intake by income class.

Migration (30)

Seasonal migration (i.e. that which is short term and is
adjusted to the agricultural cycle) has rarely been studied.
All the areas where it has been identified are in unimodal
locations. Tentative generalisations are that landlessness

is not a cause; that the longer the growing season in the
labour supplying area the less seasonal migration is likely to
occur (i.e. where there is less of a definite off season) ;
that it is mostly male; that seasonal migration is associated
with areas of limited marketing facilities; and that kinship
relations and family structure and participation in agri-
culture may determine its extent. Seasonal labour circulation
appears to be an effective adaptation to a particular economic,
environmental and possibly historical situation. It does not
appear to be associated with the extremes of rural poverty nor
are the worst aspects of migration particularly evident in
seasonal labour circulation.

Agricultural Economy and Social Relations {15, 19; 42)

Since the issues are complex and at an early stage of analysis,
firm conclusions are not possible about the links between
seasonalities, aspects of agricultural economy, and social
relations. 1In Asia, irrigation is often a major factor inter-
vening between climatic seasonality and agricultural practices,
making cultivation more reliable, and creating labour peaks.
One speculation is that whether dependent relationships are
entered into, in situations of high pressure of population on
resources (as in much of South Asia) may be related to
seasonality as follows: where labour demand is highly seasonal,
clients may want patrons but patrons may not want clients; but
where labour demand is relatively non-seasonal round the year,
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patrons may want clients, but clients may not want patrons so
much.

The Africa papers stressed the need to examine historical
processes to understand how the accumulation and distribution
of wealth provides some rural families with a greater range
of strategies to ride over, and indeed exploit, seasonal
problems. It was therefore very difficult to separate out
seasonal aspects of resource allocation from the entire mesh
of poverty and wealth, However, it was clear that certain
technological innovations in agriculture tended to help the
better off by enabling them more effectively to adapt to
seasonal variations in weather. The poor do employ a range of
strategies to mitigate the worst effects of seasonality, but
when rains fail badly these strategies may have irreversible
ratchet effects, such as taking on a debt that could never

be repaid, or selling rights to wells.

Much further work is needed to analyse comparative secondary
data on seasonalities in labour demand and supply, wages,
indebtedness and interest rates, links between these and social
relations, and seasonal patterns of impoverishment and enrich-
ment.

Women's Work and Intrafamily Relations (25)

Seasonal variation of work occurs for women in addition to
numbers of hours each day performing basic household tasks,
child care and maintenance around the farm. Thus even where
seasonal fluctuations of men's work are deeper than for women's
work, the length of the working day for women in seasonal

peak periods can prove critical to their health, especially if
they are pregnant or lactating. The effects of seasonal work
periods can be seen in the make-shift cooking arrangements
('snacking' by the family), taking infants prematurely off

the breast, and physical exhaustion of women. Some data
suggest that the seasonal food-energy expenditure ratio moves
in a manner that is not compatible with women's seasonal
pattern of reproduction. If this does occur then 1t ds
important to consider whether developments in agricultural
production methods are easing or exacerbating it. Promoting
collective child care arrangements and mechanical implements
for female tasks are ways to ease the work burden on women,
hut this requires some investment of funds and a re-arrangement
of the social relations of production within the family. It
is not at all clear that family women find the opportunity or
the power to initiate such changes,

PRACTICAL IMPLICATIONS

Seasonal analysis has practical implications. The most central,
affecting most or all rural development programmes and
initiatives, is the importance of seasonality for the choice,
design and timing of activities. Intentions to prevent im-
poverishment and to raise the levels of living of the poorer
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people will be better realised if the concurrence of adverse
factors at certain times, usually during the rains, is
identified and then tackled. This implies that, contrary to
much past practice, rural planning should have seasonal
analysis of poverty as one of its central concerns and that
priorities should be related to what happens at the worst
times of the year.

the benefits from this approach may be high where the poorer
rural people are able to sustain an adequate livelihood for
part, or even most, of the year, but are unable to support
themselves during a lean period. If a government objective
is the provision of basic needs and adequate livelihoods to
all citizens, then a focus on the lean period may often have
higher returns in terms of livelihoods created - helping
many people over the threshold - than attempts to create
fewer entirely new livelihoods around the year. Comple-
mentary or alternative to this approach is raising food and
income floors at other times and improving savings and
storage in order to enable the poorer rural people to tide
over the lean period.

In suggesting practical implications, two strong reservations
must be made, First, effective implementation of rural
programmes is difficult. Implementability must therefore be
a criterion in appraisal. Second, who benefits from measures
depends on local social structure. For example, the famine of
1972 in the highlands of Papua New Guinea was relieved
effectively by moving food into the area; in 1974 food was
moved into Assam and West Bengal but the famine there was not
relieved. The difference was that in Papua New Guinea there
was a relatively undifferentiated social hierarchy, so that
all had access to the food, whereas in Assam and West Bengal,
the local-level hierarchy enabled those who were powerful to
penefit while the poorer people did not, or benefited much
less. In the design and implementation of programmes,
problems such as these have to be anticipated and as far as
possible countered.

Each environment is unique and requires its own mix of initia-
tives. It is useful, nevertheless, to outline some of the
measures suggested in the papers, in the conference discussions,
and as a result of reflection upon them. While these are
separated under headings, the linkages between them should be
borne in mind. In assessing priorities, these linkages are
crucial: in one environment, for example, tackling a disease
which has a crippling effect in the wet season may be a
higher priority than farm systems research; but conversely, in
another, it may be much more important to identify ways of
modifying the technology or the farming calendar in order to
enable the smaller, poorer farmers to obtain higher yields;
and in many environments, irrespective of the nature of
seasons, a redistribution of assets through land reform may

be the most effective measure of all.
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Seasonal analysis and measures do not require complex or
large-scale research. They do require that an interchange of
knowledge and ideas take place between rural people, doctors,
agriculturalists; planners and administrators; that this
occur at the local level; and that priorities be related to
the findings.

Research

In assessing research implications, costs have to be borne in
mind. The seasonal dimensions may add heavily to the costs of
some rural research. The anticipated benefits must be commen-
surate with these costs. On the other hand, the general
neglect of seasonal dimensions in research means that the
benefits may at present be rather high compared with alter-—
natives.

Some priorities appear to be:

- Conducting micro level research. It is often at the level
of the family and of the individual that different seasonal
factors interact, and at which the seasonal screws and
ratchet effects occur. Much more needs to be known about
the microdynamics of these interactions.

- Reducing malaria and diarrhoea. Research on means to reduce
or eliminate these two diseases in particular might have
high benefits.

- Conducting research combining the questions and insights of
different disciplines. The high pay-off of combining medical,
nutritional and social science research is evident from the
case studies, and in particular the importance of identifying
how morbidity, nutritional status, mortality, birth weight,
and so on, vary by socio-economic group, and why.

Health

- Planning public health action to give priority to diseases
which coincide with critical periods of the year. While
there is much local variation, these may tend to include
malaria, the diarrhoeas, guinea worm, and skin infections,
all of which tend to peak during the rains and the time
of food shortages and high agricultural activity.

- Ensuring adequate health services during critical periods

through:

(a) seasonality in issuing drugs to rural clinics, to fit
the seasonality of morbidity and of agricultural work;

(b) regulating staff leave so that rural staff are at their
posts during the critical times of the year and on leave
at the least critical;

(c) improving the mobility of staff at certain times of
the year.
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- Concentrating health services in areas where poorer people
are numerous and seasonal morbidity coincides with and
limits agricultural activities.

- Planning health education to fit the pattern of the seasons.
The timing of health education deserves appraisal so that
it comes at periods when rural people have time to devote
to it, and when it will seem relevant. This may quite often
be towards the end of a dry season, just before the rains.

The Family

- Identifyind the strategies used by poor people to mitigate
seasonal stresses, avoiding programmes or actions which
weaken those strategies, and seeking measures to support
and strengthen them.

- Devising tools and techniques to relieve the drudgery and
energy drain during periods of intense crisis for those
(poorer households, and women in particular) who are most
adversely affected, concentrating especially on those
domestic activities which are unpaid and where therefore
paid labour will not be displaced.

- Organising communal child care at times of high demand for
women's labour.

- Providing food supplies for vulnerable groups (e.g.
pregnant and lactating women) and their families at times
of food shortage and stress.

- Analysing the seasonality of births, its effects on women,
children and the family, and exploring implications for
family education, fertility planning, and maternal activities.

- Arranging annual leave and school holidays to enable families
to muster their full strengths for the most testing times
in agriculture.

Agriculture and Food

- Strengthening and communicating short and long-term weather
forecasts.

- Developing water management to spread agricultural activities
and to ensure food and income flows more evenly around the
year. This involves irrigation, whether through water
harvesting, pumping groundwater, or surface gravity flow.

- Using farmer systems analysis and agricultural research and
development to identify ways of achieving the same objec-
tive, for example through intercropping, serial cropping,
minimum tillage, and breeding for drought-avoidance and
drought resistance.
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Improving food storage, both through crops which store in the
soil such as cassava-manioc, and through methods applicable
to other crops, especially in small guantities under village
conditions.

Maintaining adequate national and regional buffer food
stocks.

Where appropriate, decentralising government food stores
to have food available in areas prone to seasonal shortages.

Implementing purchase and pricing policies which (a) provide
a floor price for food crops at which the government will
intervene as a buyer, and (b) prevent prices rising above

a ceiling by releasing food stocks on the market.

Operating monitoring systems (e.g. with reporting of local
food prices) to give early warning of local food shortages.

Government Planning and Administration

In rural planning paying attention to seasonal dimensions,
especially as they affect the more disadvantaged rural
people, starting with the scenario and identifying to what
extent it fits particular environments. (6)

Using off-season public works selectively and carefully,
bearing in mind the hard lessons of experience (21), in
order to provide work and income flows, to create assets
from which more rather than fewer people will benefit, and
to create future employment.

Examining the timing of the financial year, and mitigating
adverse effects (e.g. if it ends just before the rains,
making it difficult to stock rural clinics with drugs and
to supply agricultural inputs in time).

Exploiting slack seasons for the mobilisation, education
and organisation of deprived groups such as landless
labourers.

Examining the seasonal peaks and troughs in demand on the
time of government field staff, and adjusting programmes
accordingly.

CONCLUSION

The hypotheses in the scenario were generally supported by

the evidence adduced. At the same time careful qualifications
have to be made. The odd bad season may have a more irrever-
sible damaging effect on a poor family than steady screws of
deprivation season by season. The many forms of seasonality
may vary importantly and subtly both between seasons, and over
time. Facile generalisation would be as harmful as rejecting
the strong evidence of concurrent variation through which many
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adverse factors operate simultaneously; and each environment
should be treated as a special case. Nevertheless, the sets
of hypotheses in the scenario do provide one starting point
for analysis and for rural planning. The evidence presented
to the conference supported the thesis that rural poverty is
often sustained and deepened by processes which operate sea-
sonally. It also suggested that measures such as those

listed above for research, health, agriculture and food, the
family, and government planning and administration, might
mitigate and even overcome some adverse seasonal effects. But
the seasonal mode of analysis should not divert attention from
more basic issues. Many of the adverse effects of seasonality,
as they are linked with rural poverty, would often be more
sharply reduced by reforms which countered urban bias and
which redistributed land and water. Before such reforms,
seasonally-oriented programmes might perhaps enable the poorer
rural people to gain more adequate, secure and continuous
flows of food and income and more stable health, and these
might help to establish the physical, psychological and social
pre-conditions for political organisation and pressure to
achieve those reforms. If, after the reforms, the poorer
families had direct control of adequate means of production
and if they received adequate returns for their labour, they
might then be less vulnerable to adverse seasonal effects.
Seasonally-oriented programmes would still be needed; but

the need would be less acute.
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APPENDIX A: Papers presented to the conference on Seasonal
Dimensions to Rural Poverty, 3-6 July 1978

1. Bayliss-Smith, Tim, Seasonality, Subsistence Agriculture,
and Labour: Implications for the Rural Energy Balance.

2. Becker, Stan and M.A. Sardar, Seasonal Patterns of Vital
Events in Matlab Thana, Bangladesh with specific
reference to Deaths and Socio-Economic Status.

3. Lelshaw, Deryke, Climatic Variables in Seasonal Stress
Models.

4, Bradley, David, Schistosomiasis and Seascnal Variables in
Infective Disease.

5. Bray, R.S5., Seasonality and Malaria.

6. Carruthers, Ian, Government Perception and Response to
Problems of Seasonality.

7. Chambers, Robert, Seasonal Dimensions to Rural Poverty.

8. Chaudhury, Rafiqul Huda, Some Aspects of Seasonal
Dimensions to Rural Poverty in Bangladesh.

9. Chowdhury, A.K.M., Sandi Huffman and Lincoln C. Chen,
Interaction of Agriculture, Dietary Practices, and
Infection on Seasonal Dimensions of Energy Malnutrition.

10. Clay, Edward J., Environment, Technology and the Seasonal
Patterns of Agricultural Employment in Bangladesh.

1l. Cutting, Dr. W.A.M., Seasonal Variations in Rotavirus
Infection and Diarrhoea in Childhood.

l12. Drasar, B.S5., A.M. Tomkins and R.G. Feachem, Seasonal
Aspects of Diarrhoeal Disease.

13. Dyson, Tim and Nigel Crook, Seasons of Births and Deaths
in Developing Countries.

14. Goetz, James P., Seasonal Variation of Childhood Disease
in Bagamoyo District Hospital, Tanzania.

15. Harriss, John and Barbara, Seasonal Dimensions to Rural
Poverty: The Vision through Southern South Asian
Spectacles.

16. Haswell, Margaret, The Concept of Associating Food Con-
sumption Levels with Extreme Limits of Variation in
Human Energy Requirements.

17. Jemai, Yolande, Bibliography on Seasonality of Vital
Events in Developing Countries.
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Longhurst, Richard and Philip Payne, Seasonal Aspects of
Nutrition.

Longhurst, Richard and Philip Raikes, Aspects of
Seasonality and Rural Economy in Africa.

Macrae, Sheila, Seasonality of Births: The Solomon Islands -
A Case Study.

Maxwell, Simon, Seasonal Dimensions to Rural Poverty: The
Role of Public Works.

Muller, R., Seasonal Aspects of Guinea Worm Infection.

Ndagala, D.K., The Socio-Economic Implications of
Seasonality on Pastoral Production: A Case Study of the
Ilbaraguyu of Central Bagamoyo - Tanzania.

Onchere, Simeon R., Seasonality of Food Production and
Farm Resource Use in a Medium Potential Agricultural
Area of Kenya.

Palmer, Ingrid, Seasonality of Women's Work: Patterns and
Trends.

Porter, Michael J., Seasonality of Infectious Skin Disease
in the Tropics.

Rajagopalan, S. and P.K. Kymal, Seasonal Dimensions to
Rural Poverty: Tamil Nadu Nutrition Project - A Pilot
Study.

Rajagopalan, S. and P.K. Kymal, Seasonal Dimensions to
Rural Poverty: Tamil Nadu Nutrition Project - A Pilot
Study Findings of Tamil Nadu Nutrition Project.

Rajagopalan, S., Seasonal Dimensions to Rural Poverty:
Tamil Nadu Nutrition Project - A Case Study.

Rempel, Henry, Seasonal Out-Migration and Rural Poverty:
Causes and Effects.

Rowland, M.G.M., Alison Paul, A.M. Prentice, Elisabeth
Muller, Melanie Hutton, R.A.E. Barrell and R.G. Whitehead,
Seasonal Aspects of Factors Relating to Infant Growth in
a Rural Gambian Village.

Simmons, Emmy B., A Case Study of Seasonal Variation in
Food and Agriculture.

Slooff, R., Health and Disease of Under Fives in Machakos
District, Kenya.

Southgate, B.A., Seasonal Factors in Human Filarial
Infections and Human Leishmaniasis.
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Sukhatme, P.V., A Comment on Longhurst and Payne.
Sukhatme, P.V., A Comment on Rajagopalan.
Sutton, R.N.P., Climate and Respiratory Disease.

Swift, Jeremy, The Role of Seasonality in a West African
Pastoral Economy.

Tomkins, Andrew, Defining Health Problems of a Rural
Savanna Area - Zaria.

Waddy, B.B., Seasonal Aspects of Cerebrospinal Meningitis.,
Walsh, R.P.D., Climatic Seasonality in the Tropics.

Watts, Michael, The Sociology and Political Economy of
Seasonal Food Shortage: Some Thoughts on Hausaland.
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APPENDIX B: Hypothesised Seasonal Variations
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@ Diarrhoea = = =
% | Guinea Worm = = -
o Skin Infections - - e
- Filariasis -
. Schistosomiasis -
Yaws = -
Agricultural
i | * o " v %
o energy demand
S " Men + = ) =
g ¥ " Women (=) + - =) -
0 Food stocks L + - - - +
& 8| Prices for food
- + + - - - +
> +#| purchase
E“’E Food quality + + = - £
S 2 Body weight/ " i = . " <
energy balance
S | pebt and repay-
8 ment factors =) - - - -
g Screws and _ _ s
& | ratchets " * & ¢
N Child care + + - - - -
g.g Deaths - + + - - -
i : Neo-natal deaths _ _
_z g as % of births
° E Conceptions H H
v a|Births H H
Eey:
+ = a positive, favourable, condition or effect
- = a negative, unfavoumble, condition or effect
(-) = a less marked or less widespread negative, unfavourable condition or

effect
H = High



ARPPERDIX C

Varsacion of vacteors by Month,

: = Fathers/ ikt Household
i Mothers Body weight Neo-natal Deaths of Child Breast Daily Food EStocks
Mothers demand Rice
Rain | Flood 111 1 % days Births of Mothers Mortality | persons weight feeding, e R wage sine
th“ 11 in at birth rate aged 45+ | gain time cunﬁn rates | P >z Land-

ey bed Acres less
M H L H H L
A H L H H H
M H H
J H H
J H H H L H H
A H H H H L H H

Lose
5 H H H L H L H
0 H H H L H L L H L Kil
N H L H L H H L H
Lose
D I H H L L B
3 1 | & L H L
1

F | L X
H = High L = Low

Sources: Becker and Sardar (2); Chowdhury, Huffman and Chen (9); personal communication E.J. Clay.

Note: The main harvest is in November/December.
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APPENDIX D: Variation of

Factors by Month, Zaria Region, Nigeria

. Calorie Intake
Ratn | marens | Iofent | b6 | Sorehn | pona | cameror | Maehdener | e/ [ v
Stocks Enteritis ~Rénfin Cattle
Owners
M H H L
A H H H H
M H H H H H H
J H H H H H H
J H H H L H H H H
A H H L H H H H
) H H H H
0 H H L L
N H H H L L
D H H L
J H L
F H L
Sources: Simmons (32) Tomkins (39)
Note: H = High L = Low The main harvest (sorghum) is in November-December with early crops (millet) in

August-September.

1/ Protein Energy Malnutrition



Note: H = High

The maln harvest is in November.

The rainy season lasts

from June to October inclusive.

i Energy i ! Dinease ‘revaless :
i i, i?1:T freast i E?il? . __j?take ‘"v?thl rﬂ-—nu- S 4
Uxnike THABhE E;;idt };itke ;:E;;Zﬂt Preg Lact Preg Lact i;i;r- res;ir- |
women women = atory
H H
H H
H H
H H
L L L L H H
H L L L L L L L L H H
H L L L L L L L L H
H L L L L L L L L H
L L
; s
Rowland et al, (31) Haswell (16)
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Mr. Montague Yudelman, Director (AGR) (through Ma a79
Mr. Leif Christoffersen) ¥ M L
Ted J. Davis, (AGR)

Proposed Plan of Operatioms and Staffing for AGR Support to the Operating
Division on M & E of Agriculture and Rural Development Projects

1; The special Working Croup om Project Monitoring and Evaluation
{gsued its final report February 16, 1979. The report clearly spelled out
the deficiencies of ¥ & E systems and found specifically that much too
1ittle professional manpower has been allocated to the subject both in the
regional operating divisions and in CPS. In FY79 RORSU has been able to
devote almost two manyears to the subject, this manpower coming from part
time work of four staff members. The Working Group specifically recommended
at least one full time M & F specialist in each region and three additional
full time M & E specialists im RORSU. It is my understanding that specific
allocation of additional manpower were not accepted for the regions in the
FY8D budget, but it is expected that certain reallocations of responsibilities
will result in more manpower being devoted to M & F by the operating depart-
ments. 1/ The FY80 budget will, I am advised, authorize two additional

M & E specialists for RORSU.

¢ A As reported by the Working Croup, only a minority of projects
which specified M & E provisions have resulted in adequate implementation.
In FY78, 757 of all agriculture and rural development projects made some
provision for M & E systems. Conwersative astimates indicate that among
projects already approved about 250 projects have some provision for M & E,
virtually all of which need additional professional assistance.

3. Therefore, it is ebvious that even with two additiomal professional
staff the role of RORSY cannot be viewed as covering thisentire spectrum of
Bank needs for M & E activities, but must work principally in the areas of :
guidelines and standards, operational support and advice, project assistance,
as a pool of epecialist manpower for gselected mission work with special
emphasis on implementation assistance, training of project officers and of
Bank staff, and monitoring of the progress of M & T systems in AGR projects.

4, The proposed work program can only be effective 1f more manpower
and resources are devoted to the subject by other units within the Bank.
Specifically, RORSU will mmgently require the institution of a continuing
{ntra-Bank coordinating mechanism to ensure support from other units and
departments. There are repositories of expertise im the Rural Development
and Bmployment Nivision of DPS, the Development Research Center of DPS, the

L/ South Asia Prejects Department has ereated a new Pvaluation and Planning
Unit in order to specifically allocate more professional manpover for
M & E.
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Feonomics and Resources Division of ACR, and the ad hoc special units within
the operating departments. This mechanism could perhaps take the form of a
working group, coordinated by AGR which would ensure the allocation of re~
sources from the various units within the Bank to specific M & E tasks. THe
VP CPS would receive from ACR semi-~annual progress reports on the implementa-
tion of the M & E action program and on the progress of M & F systems in
agriculture and rural development projects.

3. As the core resource for this work program, RORSU should, with its
two new positions, devote 3.5 manyears of work to M & E systems during the
next fiscal year. Attachment 1 shows the allocation to the sub~Lisks recom—
mended by RORSU.

6. The Terms of Peference and the qmalifications for the two new M & E
specialists should be, in essence, the following: the first position should

be filled by an individual, preferably an economist, who has had several years
of Bank experience in design and implementation of rural development projects
and 1s fully conversant with the management information needed in these projects.
The individual Bhould have the proper grounding in methodologies for M & E
systems and should be able to take a leadership role in communicating concepts,
procedures, and methodologles to Bank staff and project management through

work shops, seminars and direct advice and guidance. The second M & E specialist
should be experienced and well grounded in statistical requirements of sample
collecting, porcessing and acalyzing primary data in developing countries (with
special reference to M & E data) and should be well grounded in quantitative
research techniques with knowledge of computer programming and analysis.

1o If RORSU can get these additional staff oa board early in next fiscal
year, its major goals for that year would imclude:

1. Guidelines for M & E systems in agriculture and rural develop-
went projects (as an Annex to OMS 3.55);

2. Begin a flexible manual to contain the technical information
required of M & E systems;

3. Creating an M & E technical information center (e.g. case
studies and documents from other organizations) and opeming
channels of communication with M & E officers, both in the
Bank and in the field;

4, Semi-annual progress reports to management on M & E systems;
5. A minimum of 4 in-Bank workshops for Bank staff and I additiomal
regional workshops in the field for project managers and

evaluation officers;

€. Provide direct assistance to about 15 rural development
projects in designing and implementing their M & E systems.
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‘gjor knowledge zaps on which operational research are required,
inter alia, include:

1.

2.

Attachment

TIbavis/ce

Role of "farm management surveys' in developing selective
feedback of farm level information:

Alternatives to farm management surveys;

Administrative problems of information flows from multi-
iastitutional implementing systems;

Problem solving through ad hoc surveys:

Linking M & ¥ systems to: (a) project reporting requirements,
(b) project supervision and (e¢) project completion reports;

Developuent of indicators or proxies and methods for early
assessnment of project impact;

Testing of low cost data processing technology (e.g. micro/mini
computers ) in selected projects as a tool for alleviating
bottlenecks to M & E processing and quick feedback;

Testing simple methodological designs for evaluation of field
data.

cc: Messrs. D. Pickering, AGR: D. Turnham, AGR
RORSU Staff

OFFICIAL FILE COPY



.(..\’ - Aif LA Calk C__;l A 6

May 11, 1979

Mr. Milton L. David
Executive Vice President
Development Planning and
Research Associates, Inc.
P.0. Box 727

Manhattan

Kansas 66502

Dear Milt:

Many thanks for the copy of the Casohol Report and the extra bonus
of your very excellent paper on the "state-of-the art” om this subject.
Both are being circulated among colleagues at the Bank.

On May 28 I go to Cyprus for a week for talks regarding planning
for the Southern Conveyor System, a concept to transfer water from the
mountains of western Cyprus to the industrial tourist zomes of Famagusta
in the east., Ferretti is no lomger there (he is im Tunis), but I expect
to see some of the Hellemic Mining Group.

Plesse make some extended efforts to get together during ome of
your forthcoming trips to Washington, D.C. We do eat dinmers, as well
as lunches, around this area.

Very best wishes to all.

Sincerely,
F. L. Hotes
/:1 Irrigation Adviser
/4 Agriculture and Rural
,m,ili:)t“:m Development Department
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INSTITUT DE RECHERCHE DES NATIONS UNIES \{@
POUR LE DEVELOPPEMENT SOCIAL \\; /12

=<

UNITED NATIONS RESEARCH INSTITUTE
FOR SOCIAL DEVELOPMENT

0.6 b il

t

Télégrammes : UNATIONS, GENEVE
Télex: 22 212 ou 22344
Téléphone : 346011 310211

REF. No:HV /JM PALAIS DES NATIONS
(4 rappeler dans la réponse) CH-1211 GENEVE 10

10 May 1977

Dear Mr. Yudelman,
Attacﬁgﬁ is a paper and appendix on Integrated Rural Development (IRD)

for FAO which may be of interest to you. I am presently preparing a final

copy for printing by FAO in June and would very much appreciate any

comments you or your office would have on this draft. The second attached

paper is a project outline of the research project that I am doing here
at UNRISD. In this project I am testing the methodology as well as the
two primary survey instruments, the Village and Household Basic Data
Inventories as presented in the above IRD draft paper appendix. This
project is expected to be completed by October this year and the results
should by then be ready for preparation for practical application in
some pilot case studies.

While with UNRISD I remain involved with FAO on a consultant basis
in preparing two small case studies in Tanzania and Zambia., These will
not be full fledged IRD case studies as outlined in the IRD draft paper
but will concentrate primarily on the regional scalogram analysis for
rural development assessment and planning. The two projects are
scheduled to commence approximately in September-October of this year.

You may recall our meeting in 1973 when I talked to you at the
recommendation of Dr. Shlomo Reutlinger concerning the possibility of
my joining your staff. Subsequently, I agreed with Mr. Christiansen
to get in touch again after completing my expected research here at
UNRISDe Since then, before joining UNRISD in August last year, I spent
three years with FAC in Ethiopia, the Philippines and at Rome headquarters

working on rural development projects and the IRD practical conceptualization.

By the end of this year I have therefore four additional years experience

in practical and theoretical rural development work. I will be ready for . . .

consider home. I am enquiring therefore what my chances are at this time

of joining your staff by about January 1978. My personal experience record
at the World Bank personnel office severely needs an updating which I will
do if I could receive the appropriate form for this purpose from the World

Bank personnel office.

I look forward to hearing from you soon.

Sincerely yours,
el

Harold E. Voelkner
Mr. Montague Yudelman,
Director,
Agriculture and Rural Development
Department,

International Bank for Reconstruction
and Development,

Washington, D-Coe 20433, UeSJAs
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APAS Users May 10, 1979
G. Temple, AGREP
APAS Questionnaire

1. APAS was released for Bank-wide use and 2 training program
initiated in December 1978. Now with two training workshops and six
months' experience, we should like to assess the extent to which that APAS
has been of practical use to project staff.

- Specifically, has APAS successfully contributed as was origimally
intended toward saving staff from hours of desk calculator work so that

they can focus on matters of substance? What have been the major problems
analysts face when applying APAS to project work? Does APAS' performance
very by type of project? We hope your response to the attached questiommaire
will provide answers to such questions and supply pointers toward improve-
ments which will make APAZ better sulted to project neceds.

3 I would be grateful if you could complete the attached questionnaire
and return it to D-858 by the end of May. By no means should you feel

restricted to the space provided. Additional sheets for comments are always
welcome.

Attachment

OFFICIAL FILE COPY



Mr., Graham Domaldson, Chief, AGREP May 9, 1979
Gordon Temple, AGREP

Timber Price Projection

b 5 At the request of Mr. Belai Abbai, I met with Mr. K. Takeuchi to
discuss the Commodity Division's price projections for timber. The current

set of price projections, are for Lavan and Sapelli logs, relatively high

value hardwoods which are seldom financed by the Bank. In line with requests
from Regional foresters, I requested that the Commodity Division provide
guldance for pricing Gmelina arborea, certain spemies of Eucalyptus, and

pine -- species that are more representative of Bank financed forestry projects.
I also urged that next year's timber price projectimmns bear closer relation

to species actually financed by Bank projects.

v o Mr. Takeuchi and I agreed that it would be useful for Mr. John Spears
to call a meeting of concerned parties after his return from mission. I met
this morning to discuss the proposed meeting with Mr. Spears. He agreed to

call a meeting of Commodity Division, Regional foresters, and AGR to discuss
real price growth rates for timber prices to be used in Bank forestry projects.

cc: Mr. Spears

GTemple:oh
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ORGANIZACION DE LAS NACIONES UNIDAS
PARA LA AGRICULTURA Y LA ALIMENTACION

. ORGANISATION DES NATIONS UNIES POUR
L'ALIMENTATION ET L'AGRICULTURE

FOOD AND AGRICULTURE ORGANIZATION
OF THE UNITED NATIONS

Via delle Terme di Caracalla, 00100-ROME Cables: FOODAGRI ROME Telex: 61181 FOODAGRI Telephone: 5797

Ret. UN 10/65

9 lay 1979

Dear lir. Davis,

ACC Report on Inter—nrency Action in Rural iJévnlnprnr)Ei;.

Further to my letter of 15 llarch on the above subject, I wich to
inform you that by the deadlines of 25 April two requests for amendments
of the draft report had been received. The first was from the United
Tlations and was as follows:

l. fThe last phrase of the last sentence of paragraph 36 reading "rather
than in the planning itself" should be omitted since it would appear
to be unnecessary.

2 Paragraph 42 should be reworded to readt "7t is felt that the inter—
agency approach to rural development has shown sufficient promise
that it should continue. However, mindful of the General Lssembly's
decision that the machinery for inter—agency coordination should be
designed to meet the specific requirements of inter—governmental
bodies, the form and content of the continuation of the effort will
be determined after the results of the World Conference for Agrarian
Reform and Rural Developrent, which is expected to recommend & programme
of action for rural development, are known, and the Economic and Social
Council and the General Assembly have pronounced on the recommendations
thereol

The second was from IFAD, which requested that the last seubence of
paragraph 19, on page 8, should be deleted and the following sub-paragraph
inserted in its place:

MTTAD has identified a selected group of seven countries for special
programming missions during 1979 The main focus of the Fund's
efforts in these countries will be to help formulate an integrated
stratezy to attazin the three interrelated objectives of increasing
food production, reducing rural poverty and improving nutrition.
Bolivia and Somalia are included in the list."

Mr. T.J . Davis

Chief, Rural Operations Review and Support Unit

Agriculture and Rural Development Department cc: to all participants
World Bank (copy attached)

1818 H. Street, N.W.

Washington, D.C. 20433
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The final text of the report, incorporating the above amendments, has
now been sent to Mr.D,Cordovez, Assistant Secretary-General, Office of
Secretariat Services for Economic and Social Hatters, United Nations,
New York, for processing and submission to CFC and ECOS0C.

Yours sincerely,

IELQ,&jiGLnﬂ- Lﬂjnpiiﬁz:::,

Declan J. lalton
Director
Office for Inter—Agency Affairs
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ACC TASK FORCE ON RURAL DEVELORMENT

Fifth Meeting

. Rome, 5+= 9 March 1979

Participants

IFAD, Roma:

- P B, Aziz
Assistant President

IO, Geneva: _ T g %

- Mr, Peter Dunkel
Senior Officer
Rural Ezployment Policies Branch

UN:
« Mr, J.R, Kathiason
Sccial Affairs Officer
Department of International Econcnmic
and Social Affairs, New York
- ¥r, T.S., Zoupanes
. Deputy to the Director
€§D Externz) Relaiioms and Inter-Agency
Affairs, Geneva

UNCTAD, Geneva:

- Mr, A,E, Calcagno
icting Czief, General Studies Branoch
Commcdities DTivision

UNDP, Dew Yaris

; w ¥y, Cordcn Eavord
Acting Zirector
Progrzm—e Developzent Support and
Txalustion Division
Bureau for Prograssme Policy and Evaluaticn

UNESCO, Paris:

- ¥r, Leslie Cobdley
Chief, Agricultural Education Section

kﬁ@ Division of Literacy, £dult Education and

Rural Dlevelopment

UXFPA, New Yorxs
- ¥r, A, Thavarajah
Chief, Cf2ice of Policy Aralysis azd
Statistics

Progracmirg end Coordination Section

UNICER, New Yorks:

= Mr, Nailton Santos
Chief, Programme Analysis azd Evaluation
Section

UNIDO, Viennas

- Mr, S, Hanjundan

Eead, Regional and Coumtry Siudies Section
UNV, Genevas
= Mr, S, Ny=zobi

Area Officer

; Rozes
Te Deole ¥arkow
enior Economist

W2C
;

T
S

W?,Rmm: H

- ¥r, Joseph Moscarella
Zconomic Adviser
WEO, Cenzsva:
- Dp, Ko El Bindari Famzad
Prograrme Area leader, Primary Health Care
and Rural Developzent

Division of Sirengizenirng ¢f EHealth Servw:

WORLD BAXK, Wasbhinztons

- L:T. T.J. Ea-\'is
Chief, Rural Operations Review and Suppart
Unit :
Agriculture and Bural Developzext
Department ?




Mr. G. F. Donaldson, Chief, AGREP May 9, 1979
J. D. Von Pischke, AGREP

Work Program: April 1979 - March 1980

1. The attaéud work program is submitted in response to your
request.
2. Details beyond September are subject to evem wider margins

of error than those between May and September.

Attachment

JDVon Pischke:oh
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TENTATIVE WORK PROGRAM

J. D. Von Pischke

May 9, 1979
Hours per montha/
1979 1980---

Activity April May June July Aug Sept Oct Nov Dec Jan Feb March
0SA - Routine 71 10 10 10 10 20 20 20 25 40
0SA - Tanzania tea 25 30 10 5 10
0SA - Turkish banks 2 15 80 20 5
GAS - Cooperative finance paper &

article 8 20 6 20¢/ 20 20 204/ 10
GAS - Analysis of deposit-taking »

institutions 10 25 40
GAS - Sector lending & credit

project design activities 5 10 10 20 25 30
GAS - Project management informa-

tion systems 10 15 20 10 20 20
DMS - Monitoring & evaluation of

ag, credit projects (varilous

activities) 11 10 5 35e/ 10 20 20 10 10 10
DMS ~ Disbursement study 1 g 5 10
EVL - Kenya credit project audits 2 30 5 20 10
RES ~ Editing book of ag. credit

readings 10 10 10
RES - Staff paper on ag credit

institutions 20 5 24£/ 20 208/
RES - Group credit 5 5 10 10
PPA - Crop insurance paper 80 40;  40h/ 40 10
Unidentified 30 50
GEN, TRG and other?/ 22 35 10 20 5 20 25 25 20 25 20 30
LEV - Annual leave . 8 5] 120 40 . _4o 40

Totala/ 170 170 170 170 170 170 170 170 170 170 170 170
a/ One month = 170 hours. e/ Presentation of paper at conference in Canada,
b/ Credit Union credit committee work requires f/ Presentation of paper at conference in England.
approximately 9 hours per month. g/ Completion of staff working paper draft,

e/ Target completion of circulation draft of the paper, h/ Completion of circulation draft of paper,
d/ Target completion of journal article draft



May 9, 1979

Mr. Richard L. Meyer

Associate Professor

Dept. of Agricultural Economics
and Rural Sociology

The Ohio State Univerzity

2120 Fyffe Road

Columbus, Ohio 43210

Dear Dick:

Many thanks for your letter of 15 April confirming receipt
of my paper and providing other detaids of the forthcoming Wye
conference.

Mr. Spall and his successor, Mr. Argyle, both regret that
they are unabde to attend this conference.

I am willing to share a room in view of boarding limitations
at Wye. I shall get from London to Wye on my own, and will expect
to arrive around 4 pm on Monday, Jume 11.

I look forward to receiving the conference papers in due course.

Sincerely yours,

J.D. Von Pischke

ce: Messrs: Argyle, Spall

JDVP: ga
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Mr, Ted J. Davis (AGR)

May 9, 1979
Michael Cernea (ACR)
Inquiry from the Fxecutive Director's O0ffice
1. Mr. Douglas Andrews, from the Fxecutive Director's office

for Australia, called me to ianquire about RORSU's activities on socio-
logical aspects of rural development projects.

p Mr. Andrews indicated that the Australian AID Agency wrote
to the Bank's Australian FPxecutive Director, expressing interest in
the World Bank's experience with sociological aspects of project work.
The Australian AID Agency has been informed by one of our sociologist-
consultants, whom we employed recently about the Bank's work in this
field, and it seems they want to develop a similar effort.

3. The request referred specifically to the methodology for
including sociological data in project design, preparation, appraisal
and evaluation and to the studies carried out for preparing the Work-
shops on sociological variables of project work, I promised Mr. Andrews
a set of our sociological papers and I will meet him for a more detailed
personal discussion.

MCernea:dc

cc: Messrs, Christoffersen, Ms. Serena Han
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Those Listed Below May 9, 1979
Ted J. Davis, AGROR
Institute of Cultural Affairs - Seminar in the INTER-AMERICAN

DEVELOPMENT BANK -~ "Human Development Projects: An Approach
to Community Development in Latin America”

On May 7 1 circulated a meme inviting individuals to attend a
seminar given by ICA at the Inter-American Development Baak. The date
and time have been changed from Monday, May 14 at 9:30 A.M. to Tuesday,
May 22 at 2:20 P.M,

I attach their invitational notice.

Attachment

ce: Messrs: M. Yudelman, AGR: L. Christoffersen, AGR; D. Pickering, AGR;
D. Turnham, AGR; G. Donaldson, AGREP; J. Simmons, PPR;
J. Kearns, OPD: J. Duloy, DRC; B. Woods, EDC; J. Shilling, AEA;
R. Rowe, ASP; C. Ramasubbu, LCP; K. Haasjes, LCP; P. Greening, LCP;
A. Otten, LCP; J. Wallis, LCP: M. Cernea, ACROR, M. Furst, AGR

TIbavis/ce
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THE INTER-AMERICAN DEVELOPMENT BANK

DEPARTMENT OF ECONOMIC AND SOCIAL DEVELOPMENT

Presents a Seminar on

The Institute of Cultural Affairs

"Human Development Projects: An

Appreoach to Community Development in Latin America"

TO BE HELD AT THE:

Inter-American Development Bank
Andrés Bello Auditorium
801 17th St., N.W.

* TUESDAY, May 22, 1979 - 2:30 p.m.

Questions Contact:
Ms. Betty Rice
Tel.: 634-8490

* PLEASE NOTE THE INDICATED CHANGES IN DATE AND TIME.
WE REGRET ANY INCONVENIENCE,
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TO:
FROM:

SUBJECT:

WORLD BANK / INTERNATIONAL FINANCE CORPORATION )//5 77) /Oﬁ/é%&‘{’g% é
OFFICE MEMORANDUM ¢

Mr. Boucher (IRD) DATE: May 8, 1979
F.L. Hotes (Irri n Adviser, AGRDR/CPS)

FAO Expert Consultation on (Subsurface) Drainage Design Factors
in Rome, Italy, October 22-27, 1979

1 Mr. Yudelman has referred your note of April 27, 1979, on
subject matter to me for action. Our response should be to the effect
that the Bank is pleased to accept the invitation and plans to send a
delegation of up to three observers to the Consultation.

2. The name of only one Bank representative is known at the
moment, but the names of the other two will be sent to FAO in September,
when operational schedules will permit designation of specific individuals.

Attendees: Frederick L. Hotes - Irrigation Adviser,
Agriculture & Rural
Development Department,
Central Projects Staff.

One probably from South Asia Projects Department.

One probably from Europe, Middle East and Africa
Projects Department

3. Copies of the announcements and this memorandum are being sent

to Messrs. Pranich and Naylor, Division Chiefs who have indicated that they
would like to send a representative.

FLHotes:rm

cc: Messrs. Pranich, Naylor (with copy of 4/12/79 FAO letter and enclosures);
Yudelmaanickerlng (AGRDR/CPS)



WORLD BANK / INTERNATIONAL FINANCE CORPORATION /=}?)}1{. &4;}21 viucl,

OFFICE MEMORANDUM ~ — £ $/%

TO: Distribution below DATE: May 7, 1979
FROM: Donald C. Pickering, AGR

SUBJECT: Biological Control of Nem es

Attached are seven copies of CIP circular of March, 1979 on
biological control of Nematodes. It mentions the discovery of a fungus
(Paecilomyces lilacinus Thom. Samson) which, reportedly, destroys 80 to
90 per cent of root-knot nematode eggs (Meloidogyne spp.) and also the
nematode females. The technology is currently under field test. If it
proves successful, it is likely to have substantially favourable impact
on potato yields and quality.

Distribution - all Division Chiefs (Agriculture)

cc: Assistant Directors - Agriculture.
Messrs. Collins and Russell, AGR

Attachment

DCPickering:MNaseem:mmr

SEp 17 D



Volume VII, No. 3

March 1979

Biological Control of Nematodes

A fungus that destroys 80 to
90 percent of root-knot nema-
tode eggs (Meloidogyne spp.) has
been discovered by nematologists
at the International Potato
Center (CIP) in Lima, Peru. The
fungus (Paecilomyces lilacinus
Thom. Samson) is not harmful to
plants and may provide a natural
biological control of nematodes.

Nematodes, tiny' thread-like
worms, severely limit food pro-
duction throughout the world
because of their feeding pri-
marily on plant roots. They have
extensive host ranges and inter-
act with fungi, bacteria and
viruses producing disease com-
plexes. In addition to reducing
potato yield, root-knot nema-
todes reduce tuber quality.

Destroys Eggs and Females

CIP nematologists first dis-
covered the nematode-killing
fungus in early 1978 on an in-
fected root sample brought
from Huanuco, in Central Peru.
Research has since been con-
ducted on pathogenicity to de-
termine the use of this fungus
as a potential biological control.

The fungus, known to infect
root-knot nematode and potato
cvst nematode eggs, is of the

group Hyphomycetes. It pene-
trates the egg, grows in it and
eventually destroys the embryo.
Since eggs of root-knot nema-
todes are clumped in a gelatinous
mass on the root surface, all eggs
are often destroyed. The fungus
also attacks and proliferates
inside developing females, killing
them. If large numbers of eggs

and females are destroyed, a
limited number of the nematodes
will develop in subsequent
generations.

According to Dr. Parviz
Jatala, head of the CIP Nematolo-

Parasitized root-knot nematode eggs
showing fungal hyphae completely
replacing embryo (magnified 400
times). 15A 4/79

The International Potato Center (CIP) is a scientific institution, autonomous and non-profit making, established by means of an agreement
with the Government of Peru with the purpose of developing and disseminating knowledge for greater utilization of the potato as a basic food.
International funding sources for technical assistance in agriculture are financing the Center.



gy and Entomology Department,

the nearly complete devastation
of the nematode eggs makes the
fungus so unique for biological
control.

Populations Reduced 80 — 90%

Jatala and scientific assistant
Renate Kaltenbach have been
conducting tests on this fungus
for about a year. “When the rate
of reproduction of the fungus-
inoculated and non-inoculated
nematodes is compared, the rate
of reproduction in the first
generation may be the same in
both treatments, but 80 to 90
percent of the eggs of the fungus-
inoculated nematodes may be
infected,” he explains. “The
populations in succeeding genera-
tions may be reduced 80 to 90
percent, Therefore, there will be
a progressive reduction of the
nematodes in succeeding genera-

Posterior portion of a well developed
round female root-knot nematode
showing threadlike infection and
spread of the fungus inside (magnified
60 times) 1 4/79

tions and perhaps they will be
eventually eradicated.”

The fungus has been shown
to prosper under greenhouse con-
ditions, so now CIP nematolo-
gists are planning to conduct
field tests. Population dynamics
studies to determine the rate of
nematode reduction under field
conditions will be carried out.

According to Jatala, potential
uses of the fungus might include
dusting seeds with fungal spores
or introducing the fungus to the
soil through irrigation water or
in combination with fertilizer.

Other Fungi Being Studied

Meanwhile other researchers
are studying additional fungi
which might provide biological
control of nematodes. Dr. B.B.
Brodie, of Cornell University,
and Monica Lazaro, a graduate
student from the National

Agrarian University in Lima on
a CIP assistantship, are investi-
gating biological control of the

potato cyst nematodes. Samples
from diverse habitats in Peru
have been collected and checked.
More than 35 fungi have been
isolated and are currently being
tested for pathogenicity.

Jatala reports several fungi
have been identified which affect
the potato cyst nematode, but
further studies are needed to
determine the efficiency of these
fungi as biological control agents.
These tests are being conducted
by scientific assistant Marcia
Bocangel under the supervision
of Jatala and Brodie.

Known Resistant Plants

Plants resistant to both root-
knot and potato cyst nematodes
have been identified. These re-
sistant materials are currently
being used in the CIP breeding
program to improve quality as
well as combining other desired
characteristics. These character-
istics include resistances to frost,
bacteria, viruses, insects and
other pathogens in highland and




lowland tropics and adaptability
to the hot lowland tropics.

The nematode-killing fungus
has particular appeal in reducing
losses due to nematode-infection
because chemrical control of
nematodes is costly and often
unavailable to farmers in devel-
oping countries. Resistant varie-
ties have been thought previously
to be the most likely means of
control. However, this fungus
in combination with additional
cultural practices might provide
an alternative to chemical
control. Other aspects of an
effective management program
include crop rotation and cul-
tural practices, such as time of
planting, fallowing, elimination
of weed hosts, use of irrigation
and fertilizers.

Ayn Strattner
Center Support Communications

Scientific assistant Renate Kaltenbach
maintains a pure culture of the
nematode-infecting fungus by periodic
transfer in sterilized medium (37 4,79
Mazzi). Bottom photo is a close-up
of the fungus growing in sterilized
medium (36 4/79 Mazzi).
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WORLD BANK / INTERNATIONAL FINANCE CORPORATION

OFFICE MEMORANDUM

TO: Those Ssted Below DATE: May 7, 1979

FROM: Teﬂ.ﬁ/n/@avis , AGCROR

SUBJECT: Institute of Cultural Affairs - Seminar in the INTER-AMERICAN
DEVELOPMENT BANK - "Human Development Projects: An Approach to
Community Development in Latin America

The Institute of Cultural Affairs (ICA), the.Chicago headquartered
community development organization, has impressed a number of staff within
the World Bank with their projects aimed at maximizing community involvement
in the developmental process.

AGR and South Asia Projects sponsored a seminar in December 1978
by ICA focusing on their experience in the State of Maharashtra in India.
Since then an ad hoc working group has continued the ICA contact and it may
be the subject of a research-cum-evaluation effort.

The Inter-American Development Bank has issued an invitation to
World Bank staff to attend a seminar presented by ICA entitled, "Human Develop-
ment: An Approach to Community Development in Latin America'. The time and
place are as follows:

Inter-American Development Bank
Andres Bello Auditorium

801 17th St., N.W,

Monday, May 14, 1979 - 9:30 A.M.

Those expecting to attend should notify Ms. Betty Rice at 634-8490.

cc: Messrs. M. Yudelman, AGR; L. Ch%istoffersen, AGR; D. Pickering, AGR;
D. Turnham, AGR; G. Donaldson, AGREP; J. Simmons, PPR; J. Kearns, OPD;
J. Duloy, DRC; B. Woods, EDC; J. Shilling, AEA; R. Rowe, ASP;
C. Ramasubbu, LCP; K. Haasjes, LCP; P. Greening, LCP; A. Otten, LCP;
M. Cernea, AGROR; M. Furst, AGR; J. Wallis, LCP

TJDavis/cc
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Mr. G. F. Donaldson, Chief, AGREP May 7, 1979
J. D. Von Pischke, AGREP

Discussions with my target group

1 Since joining AGREP in April 1978, I have had a series of lunches
with individual members of my target group, which consists of financial
analysts in agricultural divisions and agricultural credit specialists. To
date, I have had 27 such lunches, most of them with people I had not met
before. I have found these meetings extremely worthwhile. The contacts
which these initiatives developed have provided a disproportionate number
of requests for my assistance and reactioms.

2 One of the most rewarding aspects to me from these meetings has
been an increased awareness of the generally very high caliber of techni-
cians in these financial posts. A handful are chartered accountants with
considerable experience in the field, others have run their own sets of
accounts as financial controllers, some have been commercial bankers and
agricultural lenders, and still others bring to the Bank a diversified back-
ground which enables them to participate very effectively in project work.

3. The approaches of two groups of analysts and credit specialists
have interested me the most. One group is rather small and consists of per-
sons who are not at all interested in being closely identified with their
functional title. Their reaction is along the following lines: '"Financial
analysis is fine, but in the Bank, generalists have better prospects than
specialists. Therefore, I have tended away from the financial aspects of
projects, except to the minimum extent required, and am more interested in
the totality of project design and in the Bank's internal project decision
mechanisms.” (One analyst expressing this view also took exception to my
use of "target group” to refer to line staff--"That means you want to shoot
us down!")

4, The second group consists of chartered accountants and others

with similar qualifications. These professionals bring a very special view
to their work, and I have been fascinated by their observations. In general,
they would not give the Bank or many of the agencies in agriculture which it
bankrolls very high marks in terms of information systems. It appears from
my conversations with members of this group that there are a number of
management areas where Bank agricultural project entities often do not per-
form well, which could expose the Bank to charges of impradence or negligence
if unsympathetic, qualified outside observers were ever to investigate these
aspects of our operations at the field level. In general, I have found mem—
bers of this group taking a very constructive and positive approach to their
work, even though a certain sense of dispair is sometimes apparent with re-
gard to the prospect of those ultimately responsible for agricultural proj-
ects (1) according exceptional priority to upgrading accounting and manage-
ment information systems in the field at the project level and (ii) devoting
a significantly greater share of internal resources to systems and financial
audit problems at the project entity level.
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G. F. Donaldson -2= May 7, 1979

5. Another concern which has been expressed has to do with project
entity management. Several persons raising this issue have advocated that
the Bank should provide special management training for project entity
staff as a first stage of project implementation, before the project is
really underway in the field. Others have suggested that a model manage-
ment information system should be developed to provide the types of data
required for efficient management of an agricultural or rural development
project, and that this system should be a central focus of project design
and implementation.

6. It is my impression that the frequency and intensity of expres-
sion of several of these concerns warrant consideration and should be brought
to the attention of management. One way of doing this might be to establish
working groups to develop issues. I would suggest that AGR consider the for-
mation under its auspices of working groups in project management training
and in project management information systems as a means of beginning to
focus attention Bank-wide on issues which appear, from my conversations with
members of my target group, to be regarded by line staff as serious problems
on a professional level which are not adequately dealt with by the Bank.

ce: Mr, Pickering (AGR)

JDVP :vau
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Dear Dr. Pickering:
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It was a pleasure talking with you on the telephone yesterday. n ol
As I mentioned, we are holding an international Seminar on Principles

of Environmental Management in Developing Countries, from 11 to 22

June. Enclosed please find the seminar brochure and partial list

of registered participants. Other participants, such as from Egypt

and the People's Republic of China, are not yet listed.

I would very greatly appreciate your nominating a speaker from your
staff who could give a presentation on the environmental management
principles, or aspects, of agricultural development in the Third World.
The presentation might cover issues of resource management, land use
planning, problems associated with pesticides and fertilizers,
jirrigation and disease vectors, and other environmentally-related
issues of agriculture.

The most effective speaker would be someone with actual experience in

the planning and management of agricultural projects. We are not Fi
so much interested in having an environmentalist, such as from Dr. Lee's -
group, as a practicing agriculturalist, who can speak from experience in
facing the environmental aspects of agri-development.

The session might last from 2.5 to 3 hours, including time for discussion
among the participants. Again, the focus should be on principles, not
specific projects, although examples should be used to illustrate issues.

We will pay for travel and overnight expenses, if necessary. As I told
you, Dr. Kalbermatten, the Bank's Water and Waste Advisor, is also giving
a presentation, though on a different day. We are not in a good position
to offer an additional honorarium; however, we are donating $1,000 to

the IDA in respect to Dr. Kalbermatten's presentation, and hope this might
also cover the presentation by your department. If not, let us discuss
new terms.
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Dr. Donald Pickering =2= 4 May 1979

In addition to the personal presentation, we would like a written
copy of the paper in advance, hopefully no later than 31 May, which
we will print and include in the appropriate section of our seminar
workbook, titled, Principles of Environmental Management. I also
would like any visuals, graphs, charts, etc. in advance so that

they may be prepared for printing or presentation during the seminar.

Once you identify a speaker, I will talk with the person in detail
about the seminar and the specific presentation. We are especially
interested in a frank and candid discussion of the issues, conflicts,
and trade-offs, with a focus on opportunities for problem-solving and
the work of The World Bank in agricultural development.

We are excited about the seminar and the kind of exchange that we hope
will take place. I am delighted that you are interested in considering
taking part. Please let me know if you have any questions; meanwhile,
I am looking forward to hearing from you about a speaker.

All best wishes.

Sincerely yours,

Director
International Environmental
Management Institute



Seminar on Principles of Environmental Management in Developing Countries

REGISTERED PARTICIPANTS

1 May 1979

Argentina

Pedro Bras Harriott

General Manager

National Institute for Fisheries Research
and Development

Mar del Plata

Burundi

Benoit Ndorimana

Director

Ministry of Geology, Mines and Industry

Bujumbura

(On behalf of His Excellency Gaspard Emery Karenzo, Minister of
Geology and Mines)

Cameroon

Ngi Ngi Nicolas

Director of Hydrocarbons

Ministry of Mines and Power

Yaounde

(On behalf of His Excellency H. N. Elangwe, Minister of Mines
and Power)

Canada
(Two to four delegates to be announced) : .
: ; ) it
Canadian International Development Agency
Ottawa

Professor Michel Maldague

President, International Conference on the
Environment

Laval University

Quebec

Colombia

German Gomez :

Head, Air and Water Pollution Control Division
Ministry of Health

Bogota

El Salvador
His Excellency J. Eduardo Reves

Minister for Economic and Social Planning and Coordination
San Salvador



France

(To be announced)

Council of Europe

Strasbourg

(On behalf of Secretary General G. Kahn-Ackermann)

Ghana

Johnson Addo
Geological Survey
Accra

Kwabena Awuku _
Head, Department of Science Education
University of Cape Coast

Cape Coast

Indonesia

Herman Haeruman ;

Chairman, Bureau for Natural Resources and
Environmental Management

National Development Planning Agency (BAPPENAS)

Jakarta

Irag

Adib Ahmed

Directorate General of Human Environment
Ministry of Health

Baghdad

Kenya

His Excellency Dr. J. G. Kiano
Minister for Water Development
Nairobi : ‘ ' Fis

Peter Mwanza

Coordinator, Program Activity Center for
Environmental Education and Training in
Africa i ,

United Nations Environment Program

Nairobi

Elizabeth Wangari
Ministry of Tourism and Wildlife
Nairobi

Kuwait

Saud Al-Hamlan
Environmental Enginecer
Shuaiba Area Authority
Safat



Kuwait (cont'd)

Mejren Al Shallal

Head of Air Pollution Unit

Ministry of Public Health

Kuwait Cit}’ ) ’
(On behalf of His Excellency Dr. Abdul Rahman Al Awadi,
Minister of Health)

Nigeria

Ben Osuno

Head, Petroleum Inspectorate

(and one other delegate)

Nigerian National Petroleum Company
Lagos

Peru

(three delegates to be announced)
CENTROMIN Peru

Ministry of Energy and Mines

Lima

Saudi Arabia

Abdullah Al Saadi

Chemist .

Saudi Basic Industries Corporation (SABIC)
Riyadh

Dry 3. KA. Jishi
Director General
Jubail Project

Jubail Industrial City

His Excellency Engr. Sammy A. Mosly

Director General with rank of Vice Minister

Yanbu Project

H.M. Council of Ministers, Kingdom of Saudi Arabia
Jeddah

(five to seven delegates to be announced)

Directorate General of the Meteorological and
Environmental Protection Administration

Ministry of Defense and Aviation

Jeddah

South Africa

H. Martens

Chairman, Ecological Research Group
Department of Transportation
Pretoria

Professor Jack Van Wyk
Potchefstroom Unjversity
Potchefstroom



Sri Lanka

Sri Lal Caldera

Secretary General and Director

Plan Implementation and Publications
UNESCO Youth Organization of Sri Lanka
Colombo

Justin Dias
Chairman, Sri Lanka Tyre Corporation
Kelaniya

Sudan

Farouk H. Ahmed
Senior Soil Conservationist of the Ministry of Agriculture,
Food and Natural Resources
Khartoum
" (On behalf of His Excellency Abdulla Ahmed Abdulla, Minister of
Agriculture, Food and Natural Resources)

Thailand
Twesukdi Piyakarnchana
Director, The Institute of Enviromnmental Research

Bangkok

United States

Bessie Boyd

Program Analyst

Selected Development Problems Division
Development Resources

Bureau for Africa

Agency for International Development

Professor Ray Horn

Senior Research Associate
Institute for Social Research &
University of Michigan

Ann Arbor

Milton Wilson

Senior Project Manager

Saudi Arabian Parsons Ltd. (Jeddah)
Ralph M. Parsons Company

Pasadena
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Ms. Marcia L. Grad
1039 South Parker Road, (G7)
Denver, Colorado 80231

Dear Marcia,

Thank you for the drafts you sent us on the portions of
the Study completed so far -—- Appendices A, B and C and the case
study on FMO.

Regarding the three appendices, I have very few comments
except to note that the sheets on JICA and PICA are still incomplete.
In the intreoductory ''Background” section, I suggest that the second
paragraph say "investigate and describe in detail the programs of
selected organizations active in providing . . ."” to avoid any
invidious implication.

The FMO case study I have reviewed rather quickly. My
main concern regarding this draft is that it includes no financial
information -- on scale of operations, on F¥M0's total ssets, and
to what extent these take the form of equity capital or borrowings,
any indication of the magnitude of its financing in different
countries, anything on plans or expectations for future growth, ete.
Much, if not all, of such information should be available from FPMO's
most recent Amnual Report, which I presume was supplemented by your
interview.

Your interview format also calls for a description of
some illustrative case studies of the facilitator's operations.
Such descriptions would substantially emhance the value of the FMO
case study.

A couple of nit-picks:

(a) On page 9 the reference to Tanzania Investment Bank

should, I believe, be Tanzania Development Finance
Limited.

oo J2
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Ms. Marcia L. Grad -3 - May 4, 1979

(b) On page 11, middle paragraph —~ I presume ''judicial”

should be "legal”.

1 am, as you can understand, very concerned about the
slipping deadline as the date for the ICONE meeting approaches. WVe
have all thought of this report as an important input for the meeting.
Would any further assistance from us be useful in getting it completed
in good time?

With best regards,

Sincerely yours,

David L. Geordon
Director
Industrial Development & Fimance Department

DLG:jm
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Mr. Graham Donaldson, Chief, AGREP May 3, 1979
Jim Goering, AGREP

Draft Memorandum to AGREP Staff
on Economic Review and Support Activities

As requested, I attach a draft of the proposed memo to AGREP
staff on Economic Review and Support Activities. It's a bit rough but
I thought it best to get your reaction at this time. I regret the
delay in getting this to you.

Attachment

TJG:vau
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Lexl 5 .
the Planting of Supar Cane in R Rv]atrop to_Anti-FErosion Measures

Ls Your memoranduwn of April 24, 1979, through Mr. Dewar to
] issed to us for comment. We appreciate your desire
ble for bund stabilication which can provide a
better return, ecither in {inancial or nutritional terms, than grass species.
Jowever, we both have considerable reservations with regard to the suit-
ebility of sugsar cane.

2 In describing the local conditions, you mention rainfall ranging
from 800-1200 mn and, in the East African context, we assume this to fall
in & single wet season of about 6 months duration. Even at the upper end
of the range, this is a marginal water supply for cane (which has been
estinmated to require some 1,250-1,500 mm under South African conditions
(cool winter season) a2nd up to 2,000 mm in Hawaii, where year-round
temperatures are uniform  Low rainfall, coupled with poor distribution,
would severely limit cane yield and bring about a sharp changefrom growth
to ripening and subsequent senescence. While low yields might not be
critical for subsietence production, it might make such production less
attractive, and the sherply defined harvesting and planting seasons could
conflict with other crop peak demands for seasonally scarce labour.

Fe Cane is & demanding crop and would be unlikely to thrive in

le wherc erosion has already depleted fertility, or where soil depth
(and moisture retention) might be limiting. Given the probable soil and
climatic limitations, and a low technology subsistence production system,
one is probably going to get at best about 20 tons cane/ha, with about
12% sugar content and an extraction of, perhaps, 40 giving 1 ton sugar/ha.

4, To get satisfactory establishment, cane would be planted early

in the rains and would take some three~four months before covering in, even
at fairly close row-spacing. This establishment period would represent a
severe erosion hazard, and replanting would probably be needed every three
years if yields are to be maintained. After harvesting in the dry season,
little new growth may occur until the following rains-—-it will depend on
residual soil moisture after harvesting---and, if the cane is cut at ground-
level to encourage good ratooning, it Wlll again expose the soil to erosion
until a good cover has developed., The heavy traffic at harvest time might
alsc adversely affect soil stability, even if the cane is head-loaded out.

5 The preduction of low-grade sugar for family consumption will re-
quire the use of wood for fuel in the boiling process, as cane residues

are insufficioent to fuel an inefficient open-pan boiling process. This, in
itself, wonld seem to ipcrease the erosion risk in scme situations where

fuel wood collection has alreaay seriously depleted tree cover on slopes.



Mr. Ameur =2~ May 3, 1979

&
il

L cane is prown for sugar, ths
£
o |

ivestock feed at harvest time 1s gunite small. A8 harvestliung we

likely tske place cver a short perind, some meuns of ensiliing the tops
might be necesgsary tc enable livestock to util:se them eilectively during
dry season grazing sh:~tages. If fodder production were a major cbiective,
however, the cane shculd be cut frequently to pet high yields of high
quality fodder, and nct lelt to ripen when fiber content of most of the
leaves is high.

e Finally, sugar is considered by nutritionists Lo have a vary
low fooud value, so the dietary benmefits would be negligiblie.

8. While it would be worthwhile including sugar csnz in a trial of
possible crops for use in the situation you describe, we both think other

plants more suitahle than cane could be found :or stabilisation cof bunds
in areas where absence of livestock makes grase cover unattractive.

JRussell/JCCollins:rm

ce: Messrs. Pickering (AGR/CPS); Dewar (Resident HMission, Naixobi)
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C.Ameur@ _ Letter No:31I9 /{

The planting of sugarcane in relation to anti-erosion measures: ‘ 57
g>

I have on several occasions supervised projects which included an
anti-erosion component i.e: 486-ET.Wollaita Agricultural Development project;
593-BU Second Coffee Improvement project; 439 RW-Mutara I. In those projects
anti-erosion measures comprised bunding, contour ploughing and in mest
cases, the planting of either Tripsacum or Pennisetum grass for the.
retaining of bunds.

Most of the areas involved are at an altitude of between 800 and
I500m and rainfalls average from 800 to0I200mm. Also common to those various
regions is a high population density resulting in an increasing shortage of
land. The range of subsistence crops is often limited and the ensuing
farmer’s diet is usually far from satisfactory.

In order to improve the farmers®’ diet I have whenever possible
suggested that sugarcane be grown on at least part of the bunds instead of
e fodder grass when little livestock is reared in a given area. The growing
of sugarcane would have the merit of providing the rural population with
some of it’s highly needed carbohydride requirements. The leaves could also
be used either as a fodder or as mulch, since sugarcane produces nearly zas
much green material as Pennisetum and Tripsacum grass, in similar climatic
and soil conditions. (around 25 to 4O t/ha when not irrigated.)

Although the areas considered are somewhat marginal for the growing
of sugarcane, at least as regards high yiclds and sugar content one should
keep in mind that the sugar obtained would be for family consumption only
and not for industrial use. Sugarcane is already grown in those areas on a
very limited scale arcund houses. Apparently people have never thought of
planting bunds with such a useful perennial crop. Sugarcane which can last
from 6 to IO years, has a rather deep root system of 0.50 to 0.70m which could
firmly anchor bunds.

The purpose of this memo is to inquire whether there are examples
around the world of such farming practices and whether you think they deserve
wider support.

C.C: Mr Blanchi.

A1l Agricultural Staff.

CAMEUR / zmb J}_T— M/‘H d?; |
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OFFICE MEMORANDUM

TO: Bank Irrigation, Water Supply and Hydrapower Staff DATE: May 2, 1979
[ LA M

& o
FROM: F.L. Hote /CPS) and J. Kalbeﬁ%n (EWT/CPS)

SUBJECT Seminar on Mathematical Models in Studies of Problems of
Water Supply, Hyvdropower, Irrigation, Navigation, Floods,
Pollution and Other Water Management Problems

T On Tuesday,afternoon, May 15, 1979, Room C1006, 1400-1600 hours,
a lecture and question period will be led by Mr. J. Malfi of SOGREAH of
Grenoble, France, on subject matters. Interested staff are invited to
attend. The models have been used in studies in the Mekong, Senegal and
Niger River Basins. The topics covered should be of interest to both
engineers and economists who may work on such problems. Please let

Mrs. Melonson know if you plan to attend (ext. 7-2763).

2. Two sets of some background papers are available for review in
the Water Supply Library, Room D1023:

Application of Mathematical Modeling to Dam-Break
Wave Propagation Problems

Application of Mathematical Modeling to River Transport
of Sediment and Pollutants by Unsteady Flow

Application of Mathematical Modeling to Power Canal
Surge Simulation

Application of Mathematical Modeling to Two-Dimensional
Flood Propagation Problems

Modelling of Unsteady Flow in River and Flood Plain
Networks Using the CARIMA System

FLHotes:rm

cc: Messrs. Imhoff (EDS); Sheehan, Rovani (EWT); Yudelman, Pickering (AGR/CPS)



MICHIGAN STATE UNIVERSITY i ” ’

DEPARTMENT OF AGRICULTURAL ECONOMICS EAST LANSING - MICHIGAN - 48824

AGRICULTURE HALL
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1 May 1979

Mr. David Gordon
Director, IDFD

The World Bank

1818 H Street Northwest
Washington DC 20433

Dear David:

As | mentioned on the telephone, the first conference sponsored by
our Off-Farm Employment Project is scheduled for 30 May - 1 June 1979 on
this campus. A provisional agenda is enclosed along with a description of
the field research phase of the project. You will note the opening feature
of the conference will be a preliminary draft of a '"'State of the Arts'' paper
on the main subject of the contract. We shall send a draft copy to you in
the early part of May. We are looking forward to interactions on this paper
as a basis for final preparation.

The country reports necessarily will be interim in nature, but
nevertheless interaction among the researchers, and observations by others
in attendance, should be very rewarding. The final session will provide
opportunities to reflect on research methodologies and to anticipate
further requirements for a knowledge base in policy and program formulations.

| hope very much that you will be able to attend the conference, even
if only for one day. Please let me know if some other person in the IDFD
should be invited also.

It was a pleasure talking with you yesterday, and | trust we shall
be able to meet later this month.

Cordially yours,

Carl Liedho]h
Professor of Economics

CL:mt

Enclosures






International Conference on Rural Off-farm Employment

Kellogg Center

Michigan State University

30 May = 1 June 1979

Wednesday, 30 May

8:30 Purpose and Plan for the Conference

8:45

10:30
10:45
11:45

2:15

3:45

Thursday,

8:30
9:30

10:30

Implications of the
Research
Carl Liedholm
Enyinna Chuta

Discussion of Paper

Recess
General Discussion
Buffet Luncheon and
Research Activities
Recess

Research Activities

31 May - Reports on

State of the Arts Paper for Policy and Future

Tour of Campus

by International Assistance Agencies

by Other Organizations and Individuals

Country Research Activities

(30-45 minutes for presentation - balance for discussion)

Bangladesh
Jamaica

Recess



International Conf.

Page 2

Thursday, 31 May continued

10:

12:

Friday, 1

8:

10:

10:

11

12:

45

00

:15
:15
:15
:30
115

30

215

00

Honduras

Lunch

Haiti

Thailand

Recess

General Discussion opened by two panelists

Opera (optional, tickets $5.00, $7.50, and $9.00)

June - Research Requirements to Support Promotion of Small-Scale
Enterprise and Rural Nonfarm Employment

Alternative Approaches for micro level surveys

Opportunities for multi-country applications of in-depth micro

level study results

Recess

Macro research to support policy and program formulations

Discussion
Lunch
Plans for next conference

Informal discussions



Applied Research for Designing and Evaluating

Rural Off-farm Employment Projects

. A pressing need in many developing countries is expansion of rural
off-farm employment opportunities, for farmers as well as for nonfarm
residents. Such expansion has the potential to (1) help accelerate overall
economic growth and bring a more equitable sharing of it; (2) support
efforts to expand food and agricultural production through supplying off-
farm inputs and services; (3) alleviate heavy (and growing) national
unemployment and underemployment in many countries; and (4) stem rural-to-
urban migration which is creating serious problems in many metropolitan
areas.

The Department of Agricultural Economics of Michigan State University
(MSU) has entered into a Cooperative Agreement with the Office of Rural
Development and Development Administration of the Development Support
Bureau in the U.S. Agency for International Development to undertake a set
of activities relating to off-farm employment in developing countries. As
a major component under this agreement, MSU will further refine and help
apply a previously devised procedure for identifying and assessing the
nature and importance of rural nonfarm small-scale enterprises, their
operating practices and important internal characteristics. Specific data
on the extent of employment by such firms and insights on factors
influencing their levels of employment are inadequate or nonexistent in

most developing countries. This knowledge is basic for governments to
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prescribe strategies, policies and programs for expanding employment by
small enterprises and increasing output of goods and services to meet
local as well as urban and export demands.

The MSU procedure, in terms of both content and delivery time for
results, is closely attuned to needs of USAID country missions and other
donors and host country planners and administrators. Thus, results from
an early phase, useful in initial project identification, can be obtained
within a few months from study conceptualization. Subsequently, at least
preliminary results from a longer phase can be produced in time for
formulating final project papers or proposals. Complete analyses usually
are published so they may be used by academic personnel and a broad cross-
section of society as well as other government planning and operating
agencies.

The results of previous research indicate that the rural nonfarm sector
can contribute to both growth and improved equity within countries. High-
lights of findings to date include the following: First, where careful
enumerations have been made, it has been found that the number of small-
scale firms, employment by them, and their output vastly exceed official
estimates — sometimes several fold. Second, capital required per worker
in small firms is only a fraction of that in more capital intensive, larger
firms and the capital has a smaller import (foreign exchange) component.
Third, returns to capital invested in small firms usually is much greater
than in larger firms. Fourth, many small firms have very effective,
economical apprenticeship programs which have community-wide benefits in
terms of skill formation and realistic training. Fifth, a substantial pro-

portion of the goods and services produced by such firms conform to local



preferences, entail relatively little transportation costs and usually
enjoy a strongly positive income elasticity. Overall, therefore, the
small-scale rural nonfarm sector deserves careful study to establish the
kinds of measures governments may take to more fully realize its latent
potentials.

Moreover, research on nonfarm employment is complementary to that on
food production problems which many countries have to continue to emphasize.
A more viable rural nonfarm small enterprise sector can be directly sup-
portive of agricultural development in three important ways. First, it
providés inputs and services in response to derived demands following intro-
duction of improved agricultural technologies. (In Sierra Leone,
blacksmithing accounted for 12 percent of value added by small-scale indus-
tries in the mid 1970s and 93 percent of this was generated in villages.)
Second, the rural nonfarm sector can process agricultural output and
expanded employment in the sector leads to increased demand for agricultural
output. Third, it provides employment opportunities for farm residents
during slack farming seasons. In Taiwan and the Republic of Korea, farmers
now receive around 40 percent and 20 percent of their incomes, respectively,
from nonfarm employment. In both cases, the nonfarm income sources have
helped to raise incomes of small farmers relative to larger farmers and
relative to fully employed nonfarm workers.

In terms of employment, the small-scale firms (those employing fewer
than 50 workers) already are very important. An MSU study conducted in
Sierra Leone (1974-75) showed such firms accounted for 95 percent of
manufacturing employment; other studies showed /0 percent in Nigeria (1973),

71 percent in Tunisia (1974), 79 percent in the Philippines (1974), and
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69 percent in Colombia.

A number of useful generalizations can be made regarding the nature
and importance of the rural nonfarm small-scale sector. But in significant
respects, almost every country probably differs from others in important
details. 1In any case, virtually every government official with responsi-
bilities for development of this sector desires insights from his own
society as a basis for prescribing developmental measures. Donor agencies
also prefer country-specific information. The research program developed
by MSU is readily adoptable to particular country situations.

A two-phased approach is employed; these can be generally described
as follows:

Phase I entails a complete enumeration of small firms in the chosen area.
Information is obtained from each on type of enterprise or activity, loca-
tion, description of buildings and manufacturing or processing facilities
and number of workers, by major categories. This phase can usually be
completed within a few months.

Phase II — From the firms identified in Phase I, a stratified random
sample is chosen for more intensive study. Stock data, collected at the
beginning and end of the study period, encompass characteristics of the
operation (e.g., family occupational background, age, education, training
and previous experience, and size of household), type and ownership of
enterprise, source of original capital and current credit and management
practices. Flow data, collected once a week br more often, consist mainly
of labor, material, and financial inputs and material outputs. Frequent
enumerator visits to collect flow data are needed since few operators keep

business records and many are also involved in other activities. To
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compute returns to individual factors and overall profitability rates,
accurate basic data are required. The preferred length of study period
for Phase 11 is one year to cope with seasonal operating variations.
However, if there is a greater urgency for results or initial funding is
limited, preliminary indications are obtainable from a shorter period
using similar stock data, but relying on recall and/or projections for at
least part of the flow data. In most cases, since few firms keep
operating records, such abbreviated surveys do not remove the need for a
full twelve month study, the first part of which, in fact, can be con-
current with the phase to obtain the preliminary indications.

Data from the survey of firms are supplemented by macro or sectoral
information to assess the economic environment in which the firms operate.
Also usually recommended are companion surveys on household expenditures
by a cross section of the entire population as a basis for projecting

demand/markets for the sector's output.

Uses of Results

The internal analyses of firms reveal levels of efficiencies, and
particular constraints to improving efficiencies and/or expanding output.
The final reports usually include recommended changes in policies affecting
small firms and suggestions for direct financial, technical training or
other assistance which may be provided to help improve performance of the
sector. Results of household surveys, as indicated above, provide a basis
for estimating demand for the sector's output.

Finally, results of the studies can materially help in the development

of national income accounts. In many developing countries, the lack of

solid statistics on rural nonfarm small-scale firms has often led to the
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underestimation of their contribution to the national economy.

Financial Support for the Studies

The AID funding under the Cooperative Agreement permits visits to
developing countries by project personnel from MSU. However, all field
costs of studies normally will be funded from other sources such as USAID
missions or other donors in the host country or by the host country itself.
Consultations also are provided at MSU for specialists from developing
countries. Such discussions were sufficient to initiate studies in two
countries (Haiti and Honduras) when MSU staff time did not permit country
visits.

Invitations for MSU involvement will be viewed preferentially where
there is a perceived need érticulated by the government and the USAID
country mission or other donors. In addition, there should be a local
research or other institution with the personnel to provide leadership
and support staff for undertaking the survey and analytical procedures

and there should be expertise to meaningfully apply the results.

Present Activities

Field studies are currently underway in Bangladesh and Jamaica. In
the former, the Bangladesh Institute of Development Studies has been
funded by the USAID (via the Planning Commission and the Bangladesh Small
and Cottage Industries Corporation) to conduct the program for the
government. An MSU staff member drafted the study plan and periodic
visits to Bangladesh are being made by MSU staff. In the case of Jamaica,

a semi-autonomous government agency, the Small Enterprise Development

Corporation, and the University of the West Indies are glving jolnt



leadership for the study. A staff member of MSU, resident in Jamaica,
will participate in both the survey and analyses. Moreover, more senior
MSU staff will make occasional visits to that country. 1In both cases,
significantly, the major user of study results is a party to the study
arrangement.

In Haiti and Honduras, a Phase I survey is being conducted. A modified
Phase I1 will be éarried out soon in Honduras with likelihood of the normal
Phase II within the next year. Exploratory discussions have been held with
officials of several other countries.

The project is under the direction of Professor Carl Liedholm. Prior
to this cooperative agreement, he and Dr. Enyinna Chuta designed and
conducted a proto-type study in Sierra Leone. (See "Economics of Rural and
Urban Small-Scale Industries in Sierra Leone" (1976).) For this document
or further project information, write to

Carl Liedholm
202 International Center

Michigan State University

East Lansing, Michigan 48824
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OFFICE MEMORANDUM _

Distribution List DATE  May 1, 1979

\I i‘
Fred Hotﬁf:é;;%%gii;on Adviser, AGR/CPS)

Seminar on Report on Operation, Maintenance and Repair Costs

of Four Selected Irrigation Districts

91 On Monday afternoon, May 14, 1979, at 1400-1515 hcurs in
Room C1l006, Bank consultant Kenneth McSwain will make a summary
presentation of subject report, copies of which will be available from
my office for those planning to attend (call ext. 7-2763). The pre-
sentation will include some 35 mm slides.

2 Following the presentation there will be a discussion of the
report. It is intended subsequently to have a final draft of the
report reproduced for distribution to Bank staff, borrowers and others
as a Staff Working Paper.

Attachment
FLHotes:rm
cc: Agriculture Assistant Directors; Agriculture Division Chiefs (6) each;

Bank Irrigation Engineers; Duloy (DRC); Singh (DED); van der Tak, Ray,
Raizen (PAS); Sheehan, Kalbermatten (EWT)



Division Chiefs of Agriculture and Rursl Development May 1, 1979
Ted J. Davia, Chief, RORSU

As in previous workshops, the major objective is to upgrade the
quelity of M & E systems for rwral development projects through training
of Bank project staff from each division.

You are invited to kindly nominate gne participant by Mey 7, 1979.

Attachment

AMAhmad:dom
ces Messrs., Yudelman, Christoffersen, Plckering, Turnham, Thoolen
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AGENDA FOR THE WORKSHOP ON
MONITORING AND EVALUATTION OF
RURAL DEVELOPMENT PROJECTS

May 16-17, 1979

" Introduction and Purposes of the Workshop

Coffee Break

Working Group Session I:

Project Objectives and Information Needs for
Monitoring and Evaluation

Plenary Session:

Presentation of Results from Working Group Session I
Lunch

Working Group Session II:

Design of Information Collection, Processing and Analysis
Systems

Coffee Break

Plenary Session:

Presentation of Results from Working Groups Session II

Working Croup Session III

Survey Design and Sampling Techniques
Coffee Break

Plenary Session:

Presentation of Results from Working Group Session III
Lunch

Working Group Session IV

Orgzenization and Staffing of Monitoring and Evaluation
Systeus

Coffee Break



3:15 - 4:30 p.m, Plenary Session:

Presentation of Results from Working Croup Session IV

4:30 - 4:45 p.m. Evaluation of the Workshop



Mr. T. James Goering, AGREP May 1, 1979
Graham F. Donaldson, Chief, AGREP

CIAT--Terms of Reference

You will represent the Bank as observer at the CIAT Seminar
on Advances in Research (May 14-16) and the Annual Meeting of the CIAT
Board of Trustees (May 18-19) in Cali, Colombia. During those meetings,
you will, as appropriate, reflect the views of the World Bank on matters
pertaining to Bank support of the CIAT research program and related
activities. Upon return to Washington on about May 20, you will prepare
a brief back-to-office and full report.

Cleared with and ce: Mr. D. C. Pickering, Acting Director (AGR)
cc: Messrs. Warren Baum (CPSVP)

Montague Yudelman (AGR)

Michael Lejeune (CGR)

TJG:vau
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May 1, 1979

Mr. C. F. Casey

Department of Agricultural Economics
216 Warren Hall

Cornell University

Ithaca, New York 14853

Dear Frank:

I am looking forward to having you here at the end of May. In the
meantime, I would like to give you some perspective on your summer assign-
ment.

The first part of your assignment, the summarization of World Bank
Group support of livestock development since 1970, is relatively straight-
forward. I have enclosed sections from a recent summary of World Bank
lending in fishleries in order to illustrate the basic approach. There
should be approximately 50 livestock projects to cover; however, this number
will be substantially increased by including non-livestock projects with an
important livestock component.

For your reference, Bank investment in livestock can be for on-farm
development and/or infrastructural support. On-farm development is usually
financed by credit and traditionally has gome to relatively large-scale
beef and/or dairy units in Latin America. The credit is designed to cover
such factors as pasture improvement, fencing, supplemental feed, veterinary
services and importation of improved breeds. Infrastructure support can be
divided into a number of different components, the most important of which
are veterinary and extension services, marketing facilities, training abroad,
foreign technical assistance, grazing reserves, breeding stations and demon=-
stration or pilot units. The emphasis on infrastructural support is particu-
larly important in Africa, where development is obviously constrained by the
absence of infrastructure, and Asia in the new and expanding area of dairy
development.

The second part of your assignment, work on a policy note on small live-
stock, is less well-definéd than the first part, partly because it is not
yet clear what direction the policy note will take. For the present, I am
thinking in terms of three large sections; namely, (i) the historical evolu-
tion of the small livestock sector in various regions of the world, (ii) the
technical and economic possibilities and (1ii) appropriate support for small
livestock development in a Bank sector and project work. Moresspecifically,
the first section would attempt to find patterns that develop as a country

OFFICIAL FILE COPY
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Mr. C. F. Casey -2~ May 1, 1979

develops; for example, how and under what conditions poultry and pig
operations develop from scavenging through farm-yard operations to large-
scale industrial complexes. The second section would discuss the compara-
tive economics of raising different species in different circumstances;
while the third section, which would be based on the insights learned in
the first two sections, would define useful guidelines for Bank work,

Although you will be expected to do a literature search which covers
both sections (i) and (i1i), in any remaining time you should be more or
less free to concentrate on any aspect of the policy note that you wish.
I should be able to work jointly with you much of the time and am sure
that we will find our work most interesting.

The Bank has published a number of policy papers. I have included
here "Forestry Policy Paper," which is considered to be one of our best
policy papers. As far as I can discover, only one policy-type note on
livestock projects has ever been prepared in the Bank. It deals only
with Latin America and pre-1973 projects, but I have enclosed it because
it does provide a potentially useful starting point.

Sincerely yours,

Judith Graves
Economist
Economics and Policy Division
Agriculture and Rural Development Department

Enclosures

JG:vau
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Mr. J. D. Von Pischke, AGREP April 30, 1979
Graham F. Donaldson, Chief, AGREP

Terms of Reference for Attendance at Wye College
Agricultural Credit Workshop in June

1. You should spend June 11 through June 14 in Wye, England, attend-
ing an agricultural credit workshop being sponsored by the Overseas Develop-
ment Institute, Ohio State University, USAID, the Ministry of Overseas
Development and others.

s It is understood that you will present a paper, '"The Political
Economy of Specialized Farm Credit Institutions in Low-Income Countries,"
which has previously been cleared for publication.

3. Within 24 hours of your return, you will prepare a back-to—-office
report summarizing the conference and your impressions from it, with par-
ticular attention to points relating to the Bank's agricultural credit
projects and activities, which will be forwarded through Mr. Clark to

Mr. McNamara as required.

ce: Mr. W. Spall (AGR), Mr. D. Pickering (AGR)

JDVPischke:vau

OFFICIAL FILE COPY



TO.

FROM:

SUBJECT

WORLD BANK / INTFRNATIONAL FINANCE CORPGRATION

OFFICE MEMORANDUM

Mr. D. C. Pickering, Assistant Director, Gen. Agr. DATE April 30, 1979

g, P B idge, Chief, ASPAE

CIMMYT - Workshop on Managing National Agricultural Production

Roger Rowe sent me a COpY of a minute you sent him regarding a
proposed workshop on managing national agricultural production to be held in
December, 1979.

Firstly, I would query the choice of participants. Politically,
the countries concerned are not the best of friends and this does not auger
well for free discussion amongst policy makers. Perhaps 1'm being over-
sensitive.

Secondly, I feel that the subject matter is more relevant to less
developed countires than the intended participants. Tndia in particular,
and, perhaps to a lesser extent the other countries, are all fully aware of
the issues outlined in the seminar overview and all making concerted efforts
(through Bank Group aided Agricultural Research and Extension projects) to
improve the situation. The constraints to improved performance are also
fully recognized. To my way of thinking, the workshop would be more meaningful
if the case studies could demonstrate innovative ways of overcoming
constraints to improved production. '

In brief, I find that the authors appear to have little knowledge

of the sub-continent and the more recent developments in agriculture taking
place there.

ce: Mr. R. Rowe, ASP

CPRN/irl
Wl 03 B9
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April 3, 1979

T0: Interested Parties

e |
FROM: Winkeimarn, Lynch, Tasch ?bejx

s

'_SUBJECT: Up-date on the Workshop on HManaging National Agricultural Production.

We would like to bring all interested parties up to date on current
plans as well as solicit contributions, suggestions, and ideas for the prepe-
ration of managenent workshops for pelicy makers.

Progress to date on the workshop

1: Some fourteen cases have been identified for the first workshop. The
1ist includes: a) three introductory cases on fermers' civrcumnstances,
showing how farmers quickly adopt appropriate technologies end how
they resist inappropriate technologies; b) three cases set in Ecuador
on agricultural rescarch; c) three cases set in India on seed produc-
tion and distribution; d) two cases set in Egypt on fertilizer selec-
tion and distribution; e) two cases set in Mexico on marketing of
maize; f) a final case set in Mexico integrating lessons from earlier
cases. (See attached outline).

2. We are in the process of arranging a mini-workshop (3 days: 6-8 cases)
to take place in June in the Philippines. This mini-workshop will be
attended by some thirty Philippine policy makers.

3 We are targeting the first week-long workshop, to occur in December
1979, on participants from the Sub-Continent -- Bangladesh, India,
Nepal, Pakistan. We are now developing a 1list of potential participants
and resource people.

On the last point we would 1ike all interested parties to recommend
candidates for the first workshop. We cxpect to have 35 to 40 participants
for a December workshop lasting approximetely five days. Experience suggests
that we should invite roughly 80 people. We are planning to invite high level
officials at roughly the director's rank in Ministries of Agriculture, Finance,
Planning, etc. whose decisions impinge on agriculture. We would also appreciate
suggestions for resource peoble, i.e. people whose experience qualifies them to
give additional insight and depth to the situations presented in the case mate-
rials.



At present, we have six case drafts in varicus stages of completion.
Case research is continuing actively: initial field research will be performed
in India and Turkey in April and May, while additional field data will be
collected in Egypt in March. Furthermore, an initial field trip to Ecuador,
to develop three cases on agricultural research, is scheduled for April/iay.

The effectiveness of the case studies we are developing depends in
large part upon critical feedback. He are soliciting feedback from national
policy makers, professors experienced in the teaching of case studies in
agricultural management, and others having extensive experience in interna-
tional agriculture.



FEBRUARY, 1979

WORKING OUTLINE

ISSUES IN MANAGING NATIONAL AGRICULTURAL PRODUCTION

Case Studies from Maize and Wheat Producing Countries

SEMINAR OVERVIEW

The seminar will bring together experienced policy makers, scientists
and other decision makers whose initiatives influence agriculture to discuss
case studies which examine the role of public policy in the development and
diffusion of agricultural technology. The seminar will: 1) emphasize the
importance of technical relationships and farmer circumstances in the formu-
lation of effective public policy; 2) provide a vehicle for interchange
among participants in order to capture the diversity and depth of participant
experience with issues related to agriculture; and 3) refine decision making

skills.

The first seminar, to be held in late 1979, will consist of a curriculum
of approximately 14 cases to be studied and discussed by 35-40 participants over
a period of five days. Each case study will focus on a specific decision making
situation and will include background material and technical notes describing in
detail the dimensions of the situation. Participants will utilize the background
material, technical notes and their own experience to formulate a solution to the
problem posed by the case. In addition, the seminar will feature presentations

by prominent figures in international agriculture.



CONCEPTUAL BASIS AND ORGANIZATION

Effective policy regarding the development and diffusion of improved

agricultural technology must be formulated in the context of a dynamic system

whose principal elements are:

DAY 1.

DAY 2,

DAY 3.

- the rationality and production circumstances of the farmer,

the physical and biological relationships which characterize
agriculture, and

the market demand for farmer produce.

FARMER CIRCUMSTANCES/FARMER RATIONALITY

Sensitivity to the farmer as an economic decision maker and to the
milieu within which he operates is the foundation of effective
policy. Fammers' decisions to adopt or reject new technologies
are based primarily upon factors of profitability and risk, which

in turn relate to physical, biological, and market considerations.

THE ROLE OF RESEARCH

National agricultural research is a national policy instrument which
can shape the develonment of technology to achieve specified national
goals. An effective agricultural research program provides its staff
an organization gnd incentives which are consistent with overall

research policy objectives.

SEED PRODUCTION AND DISTRIBUTION

An agricultural system's ability to produce and distribute viable
secd, which embodies genetic and varietal research, is often a

necessary condition for the diffusion of technology.



DAY 4,

DAY 5.

THE ROLE OF PURCHASED INPUTS

The extent to which farmers are able to adopt improved technologies
often depends upon the availability of purchased inputs, such as
fertilizer. Policies which orient fertilizer selection, procurement
storage, distribution and use can be crucial in meeting the needs of

farmers.

MARKETS AND MARKETING

Properly functioning markets for agricultural products often provide
the economic incentive for the development and diffusion of new tech-
nologies. Through the development of marketing infrastructure and
pricing policies,public decision makers can facilitate farmers' access

to markets.

OUTLINE OF CASE STUDIES

tions.

The cases presented in the seminar portray actual decision making situa-

Each case is intended to serve as the basis for discussion rather than

to illustrate either effective or ineffective handling of a particular admin-

istrative situation.

DAY 1.

FARMER CIRCUMSTANCES/FARMER RATIONALITY

Case 1. Early Tillage in the Anatolian Plateau

The "traditional" farmer fails to adopt a new technology
developed for him by scientists and policy makers. Upon

closer examination of the case, the farmer is scen not as



an intransigent traditionalist, but rather as an "income
seeking risk averter' who fails to adopt the new technol-
ogy because it is not appropriate to his economic, biolog-

ical, physical, and social circumstances.

Case: Turkey/wheat-early tillage

Case 2. The Farmer as Innovator

An improved technology which suits farmer circumstances
can be rapidly adopted by farmers with little need for
extension efforts or policy initiatives.

Case possibilities: Turkey/wheat-herbicides

Nigeria/cowpeas

Case 3. Developing and Diffusing Effective Agricultural Technologies

The distinct perspectives of the farmer, policy maker, and
s&ientist influence their approaches to the development and
diffusion of agricultural technologies. The development

and diffusion of effective agricultural technologies requires
interaction among these three groups to formulate a ''systems
approach" which takes agricultural, economic and political

considerations into account.

Case: Kenya/maize



DAY 2. THE ROLE OF RESEARCH: ECUAIOR

Case 4. Allocation of National Research Resources

The director of Ecuador's National research organizaticn
recexamines the allocation of research resources in light

of changing economic, technical, and political factors.

Case 5. Organization of National Research and Extension Efforts

The Ecuadorian Ministry of Agriculture considers various
alternatives for the re-organization of Ecuador's extension

service.

Case 6. Role of On-farm Research

The Ecuadorian National Institute of Agricultural Research
attempts to develop a policy for the role of on-farm research

in INIAP's overall research strategy..

DAY 3. SEED PRODUCTION AND DISTRIBUTION: INDIA

Case 7. Role of the National Government in Seed Production

India's National Seeds Corporation considers three alter-
native schemes for increasing the supply of quality seed

to Indian farmers.

Case 8. Seed Marketing

The Tarai Development Corporation is faced with developing
a marketing strategy which will make quality seed available

to farmers at the proper time and in the appropriate form.



Case 9.

Fine Tuning a Seed Industry: Varietal Selection

The managing director of the Tarai Development Corporation
must develop next year's wheat seed production plan in
light of projected market demand and disease susceptibility

characteristics of the ieading high-yielding varieties.

DAY 4. ROLE OF PURCHASED INPUTS: FERTILIZER/EGYPT

Case 10.

Case 11.

Fertilizer Allocation, Distribution, and Use Policy

In light of a dramatic increase in domestic production of
nitrogen fertilizers, the Egyptian High Committee for

Fertilizer Policy reviews national fertilizer allocation

policy.

Fertilizer Selection

The High Committee for Fertilizer Policy is asked to
propose measures to improve efficiency of nitrogenous

fertilizers in Egypt.

DAY 5. MARKETS AND) MARKETING: MEXICO

Case 12.

Maize Marketing in Northern Veracruz

In an effort to obtain higher farmgate prices, a maize
producer stores his harvest amd reviews his marketing

alternatives.



Case 13. Guaranteed Price of Maize

The Chairman of CONASUPO's Maize Pricing Committee
reviews guaranteed price recommendations for maize
to determine the price level that will best effect

national self-sufficiency in maize production.

Case 14. Marketing and Technological Innovation: Triticale/Mexico

A task force of scientists, policy makers, farmers, and
businessmen are charged with developing a strategy for

promoting the production and use of triticale in Mexico.
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Pickering, Assistant Directer, AGR ﬂ} {
., Range Planning Committee Revort, Jdnuary 1979 (et
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1, IRRI has produced a report entitled '"Long Range Planning Committee
port" dated Januvary 1979 which offers very ifteresting and updated informa-
tion on rice production possibilities in the rice producing countries of the

doveloping world. Two copies of Chapters 3, 4 and 7 of the Report which
focus ont

1 Production environmeant and its interaction with
technology;

Z. Potential for production increases through research
input; an

3. Program plans by research problem areas

are attached for use in your Division. I hope you and your staff find the
naterial relevant and useful.

P Should a reed arise to consult cther ma
Report, please refer to your respactive Assistant
him the full report.

rial cecntained in the

e
Director as I am sending

Distribution: Division Chiefs - 2 copics each of Chapters 3, 4 and 7 of
the report

cc: Assistant Directors - one copy each of the full report

Attachknent B j )
DCPickering:MNaseem: mmr N f,;;
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FACTORS CCNSTRAINING RICEZ FARM PRODUCTIVITY

3efore 1960, the average rice viald in Asia was 1.9 t/ha and
¢ was believed that a technology to produce substantially higher
yields was not possible for tropical rice areas. 3Bv 1975 the
average yield of tice in Asia was 2.5 t/ha_and the maximum vield
of modern varietiss in fertilizer trials at IRRI was 7.0 t/ha.
A breakthrough existed but .its impact on average Asian rice yields
was limited,

-

IRRI has given increasing attention to “the problem of
‘identifying and overcoming constraints to on-farm rice vields.
Such constraints keep the high yield potential from being
realized over a wider area. The major constraints are classified
as physical, biolegical, and sociceccncmic.

The physical constraints are aeither relatively fixed at a
locaticn or vary predictably. Temperature. solar radiation, some
soil characteristics, water depth, and flood duration vary wichin
a relatively narrow range or with a predictably seasonal pattemn
at a given location. The physical factors have the additiomal
characteristic of being impossible or difficult — thus,
expensive -- for man to modify.

The biological constraints include the destructive biological
forces that interact with the rice plant and associated crops to
reduce yields. Insects and diseases of rice, and weeds aras the
most ilmportant; birds and rats are alsc problems. Certain of
these bivlugical forces are mere difficult to overcome as
cropping intensity increases. Two routes for cvercoming the
biological constraints are available -- manipulation of the
genetic characters of the rice plant and reduction of the
constraints through management. Much of IRRI's work has been on

genetic manipulation -- the creation of rices with genes to
resist disease or insect attack. It now seems, howaver, that
many preblems require a gombknatlon of genet resistance and

agronomic management.

— .

Socioceconomic constraints are the social, imstitutiomal, and
economic forces that influence farmers. rarmers socioceconomical
infltenced actions in the use of rice tachnology, and the
unconfrollable forces of nature datcermine actual production.
Thus, sccioeconomiﬁ constraints are closaly related to the
production relationships inherent in the tzac¢hnclogy -- the more
productive the technolcgy, the 3grsater will be the incentive to
use it, given any set of sociceconomic forcas.

|

i
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Jefora considering possibilicies for overcoming anv comstraints,
it is useful to define three levels of rice farm productivicy.
1. Present productivity -- that currently Seing achieved

by rice producers.

2. Potential productivity -- that achievable if the maximum
output combination of knowm technology is applied within
the limits set by the fixed environmental elements.

3. Foreseeable productivity -- that achievable within the
fixed environmental limit if a concerted research effort
based on present knowledge were applied.

The basic task of biological research is to Taise the level
of potential productivity. As potential productivity increases,
the opportunity for increasing actual productivity also increases.
The larger the difference between the actual and -the potential,
the greater the opportunity for extension of new techmologies to
farmers.

The foreseeable productivity is an estimate of the upper
limit of increase that can be obtained. The level of foreseeable
productivity is a function of the level of scientific knowledge.
The foreseeable productivity cannot be empirically estimated; it
can only be estimated by kxnowledgeable scientists.

Physical constraints

o

In any environment physical constraints are difficult or
expensive to change, and generally are dominant. As a result,
the potential productivity of a technology is inherently lower
within poor enviromments than within good environments (those
with less physical constraints). With that in mind it is useful
to examine some major physical or environmental constraints.

Water, Lack of water when needed is probably the most widespread
o ustraint to higher rice yields. A water shortage 1s highly
probable at the beginning and at the end of the growing season in
many rice-producing areas. Yield reduction from drought at the
early stages of crop growth may be relatively minor but that
from lack of water during the reproductive stage can be a major
loss. Drought can affect rice in all environments, including
deepwater arsas. Lt tends ©o be less of a problem in irrigated
areas, but even there it occurs with a fairly high frequency.
Drought stress is especially damaging to rice crops grown in dry
season, when the rate of evaporation is high.

It must be recognized that drought occurs in all environments,
and that rice varieties with high yield potential should be capable

8



sater 4 30-cm depth keeps zhe wvield of wost
improved r ir potential level and probablv discourages
fachers lizer and other intensive management
inpucs ondicions, 2.though probablv somewna: lass
widesp gi are still commen.- -2ne mav distingulsh
between am arv conditiom of excessive warer, often
ter that stays in the rice field through an

moving, and deep water
extended part of the seasom.

Water depth in excess-=water areas sometimes exceeds 2 meters
in parts of Bangladesh, Vietnam, and Thailand; in some areas it
reaches 5 meters. However, watar depth regularly exceeds 1 metar
in only less than 5% of Asia's rice lands. Large areas of rainfad
rice land in Thailand, Bangladesh, India, 3urma, and Vietnam
regularly nave intermediate-deep water, i.e., water deeper than
30 cm but less than 1 meter. -

The improved rice :ecb1olocv now available has lictl i
advartage over farmers' tachnology in areas with deep or
intermediate-deep wacer. That means that cthe prasent and potential
product1v1ty are about aqual.  In such water depths dwarf rice
varieties cannot yield as well as traditional varieties and little
Ln the way of an 1mproved crcpplng natter1 1as been suggested .or
such areas. = il i

——— e

Water avallabll ty is a major factor ccndl ioning the

intedsity of cropping systems used by farmers. Thne development of
shorter duration varieties that can be harvested within 3 months
of planting and are aot dependent on day length for maturation
should provide an opportunity for shifting the crop timing and
allow two crops to be produced where only one had previously been
produced. But too little is known about all the environmental
parameters that would permit the introduction of the second rice
crop. Water availability is one obvious parameter, and closer
i{dentification of the critical levels of water availability is
required for intensified cropping systems.

o1l coﬂssrain:s. There are large areas of saline soils that
“currently grow rice but have [ow yield. Other areas zrow no rice
but have the potential to grow it. About 27 millien heccares of
the saline soils of South and Southeast Asia are on humid areas of
coastal plains. Many of those areas could be brought into rice
sroduction through varietal development. Varieties now grown in |
saline soils have =§:y olerange_bui_loum:'cl;ﬂ_dt_qhi 1 _Decause
of poor plant tvpe and susceptibility to diseases and insects.
Yarieties with acceptable levels of salt tolerance nave bdeen
identified.




The largest area in alkali soils in Asia is in the hot. drv
- S 1 -t = AT . o y -~ 3 - 9
Indo-Gangetic plain. These areas ars not in crop oroduction, but

the presence of groundwater makes their reclamation possible
through application of gypsum and leaching. Duriag reclamation

rice would be an ideal crop if suitable varieties were available.. .

The foreseeable productivity is zmoderate, but must be cconsidered
because no crops are presently grown in these otherwise suitable
areas.

Nearly 15 million hectares of the acid sulfate soils found
in the tropics and subtropics are physiographically suited to
tice. These soils when dried are extremely acid and lethal to
crops but when submerged become neutral. When rice is grown om
these soils, it may suffer from aluminum toxicity in the early
stages of soil submergence. s

Temperature related. 1In high-elevation areas, temperate regioms,
or for the dry season (winter) crop in many rice-growing countries,
low temperatures limit rice production. The area affacted by low
temperature is substantial, although its exact size is not known.
Improved technology will contribute to vield stabilization and may
permit intensified cropping if the duration of cold-tolerant

varieties can be shortened. The foreseeable benefits are high
because other biological comstraints to rice production, except
blast, are at low levels in low—temperature areas.

Where a traditional rice cultivation calendar has been changed
or rice has been introduced as a new crop, high temperature is
sometimes a problem. In Punjab, India, for example, in exXperiments
with two tTice crops-plus wheat, the first rice crop flowers when
the temperature is high. That high temperature appears to be a
critical comstraint to a successful first rice crop. In southern
[ran there is potential for expanding rice productiom but high
temperature is limiting, and in tropical Africa, high temperature
is an important limiting factor to successful rice cultivation.
Several other countries have excessively high temperatures that
indyce a high percentage of panicle sterility im the dry season

crop.
w—

310logical constraints

Lg

‘Because of their inherent capacity to change and adapt, the
biological factors of the environment -- insects, diseases, weeds,
rats, and birds —— represent one of the greatest challenges of
cGrrent agricultural research and, as production intensifies, the
problem will become more acute. That is especially true for humid
tropical areas where serious diseases and insect problems are more
prevalent than under other conditions. Apart from the major
problems, there are a number of minor insects and diseases that

have a significant cumulative effect, some of which may become
o=
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dexs to the vagaries of weather, damage Ircm insects and
‘1sea;e;Pg{9yide“:He @mOS T si;tifi31n:_;:ns::axﬂtééé:fi: B
Sgbauc:lon. Weeds are a universal problem whether ri:EWZS"grOwn
45 an upland crop, in paddies, or as a floating rice in desp

water. lnsects and diseases are most troublesome whers
climate permits rice growing throughout. the vear. Likawise, scme
improvad agronomic practices that induce demse crop stands and
succulent plants sometimes favor the growth and development oL
plant pests. '

Global figures on the extent of crop damage from rice pests
are not widely available. In specific cases, nhowever, the area
damaged has been recorded. In the Philippines, for exampnle, tungro .
virus virtually destroved 70,000 hectarass in 1971, and 40,0007
THectares in 1972, and the brown planthopper damaged at least 80,000
hectares in 1973-74. Other examples cf damaging -pest epidemics
include tungro virus infestatioms in Bangladesh, India, and
Thailand, and the brown planthopper outbreaks in India, Indonesia,
and Sri Lanka.

While it is impossible to generalize on the importance of the
biological factors that limit rice yields, some insight may be
obtained from a series of experiments throughout Asia to identify
the yield constraints from insects, weeds and inadequate fertilizer.
In several years of study in farmers' fields, researchers increased
insecticide, herbicide, and fertilizer inputs to the levels needed
to achieve maximum yields and compared the yields with those in
other farmers' fields.

Yields could often be increased 1 t/na in the wet season and

2 t/ha in the drvy seascn. At most sites it was possible to |
identify one factor that accountad for at least 0.5 t/ha of the i
yield constraint. Inadequate fertilizer was most often the most '
important constr§11t Y tﬁe dr" seasomn, “and insects and . 41;eases

in _the wet seasch.—.Weeds were “generally 18§s important. These
indings, although not representative, indicate the impcrtance of
the biological constraints and the potential that present

technology has for reducing those constraints.

Rice diseases. CHemlcal control of rice diseases has proven impractical.

The control of virus diseases through control of insect vectors
by insecticides has generally been ineffective. There i is no }
effective chemical available for control of bacterial blight or
bactar*a; leaf streazk, and althougn chemicals can control fungal |
diseases, they require a large expenditure. Although useful for !
supplementary or emergency purposes, fungicides cannot be ralied |
\
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upon as the main control mechanism for the low-income EroDILS..
Improper application often wastes much of the costly chemicals,
and adds to water and soil pollution problems.

The large reservoir of available rice germplasm provides an
opportunity LOr comtrolling ritz disease—tarough Zenetic
—_— - 5t ; 1 i - 7 T e, s
manipulatign. Screening many thousands OL CulbiVars has identifie
fhe sources of resistance to most of the major diseases and insects.

‘ The rTesistance' genes in those cultivars are seing incorporated

into new rice lines with other desirable traits. The efforts
required to incorporate resistance CO several diseases are great,
but many new IRRI lines have multiple resistance to several

diseases and insects. e

A

A further complication in breeding for disease resistance is
the presence of different strains or races of the disease
organism. A ricé cultivar may be TesSiStant to ome but susceptible
~5 ancther race of the same pathogen. That complicates efforts
to develop stable resistance. Rice viruses are least variable
and bacteridl pathogens vary in virulence -- a few new races have
been recently demonstrated. The blast fungus is most variable;
races differ in different locatiofis and seasons and thus multiple
crossing and internmationdl testing are necessary.

Disease control through genetic means not only is feasible
but has already shown good results. Further efforts are needed,
in anticipation of pathogen variability, to increase the level
of resistance and to deal with specific diseases in specific
areas. Another approach to disease control is through QE&EHEEI
practices. By ugég;g&anding the epidemiclogy of the pathogen,
some cultural practices may reduce the incidence of diseases, such
as sheath blight, cto which a high level of rzsistance has not been
found.

Insects. More than 100 different species of insects damage rice.
“Xb6UE20 are of major economic significance; some of them cause
complete crop loss. Even when infestations are low, the damage
by various insects cumulate to cause substantial yield losses. A
15-20% wield loss caused by insects is common. [Insect incidence
Seems to be more intense_in crops grown with improved agroncmic
practices and high levels of fertilizers than under less intensive
practices. Densely planted rice fields often provide insects a more
attractive microclimate than nitrogen-deficient, low-vielding rice
crops.

——

i

Recently, the leafhoppers and planthoppers have become more
important, apparently because they are vectors of the xnown virus
diseases of rice and also because the mcdern plant type and

cultivation practices suit them. The rice gall midge has also
been very destructive in endemic areas, whiCH have increasad in
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practical control against severali of the species
which have been a major pest of rice for a leng ¢
nave declined in their relative imporcance 1 man:
apparantly because the modern semidwar: varietas
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to learhoppers and planthoppers have had
resistant varieties providing highly stfisctive hantrol of leaZhopper
and planthopper damage. However, new planthopper biotypes capable

of surviving on resistant plants have developed and become a serious
threat to the use of conventional resistant varietie

It now appears necessary to develop a stable form of plant
resistance to pests that can be maintained over wide areas and
longer periods. The concept of noalfzoniil tr2sisiance, as used to
combat plant diseases, is being s*mulgaheousl: explorad. However,
the feasibility of the application of this technique is largely
unknown. Developing horizontal resiscance is, however, a longer
process than developing single gene resistance. It will likely
not be undertaken by national programs, which will increase IRRI'
responsibility.

The use of insecticide has been a major method of control.
Continued use of insecticide appears ipevitable, although the most
appropriate strategy is to use insecticide only when needed.
Proper timing and method of application can comsiderably minimize
the total requirement of insecticides.

The complexity of the insect problem, and the general
sociceconomic conditions of rice farmers imply the need for an
integrated method of insect control for practical, long-lasting
insect control. Most oI the prograss on control to date has been
through varietal resistance and use of insecticides. Wnile
improvement Of these two aspects must be continued, it is importamt
to further intensify the work om such other aspects related to
insect control as the basic ecology of the common pests, and
possible biological and cultural control techniques. The vear-round_
cultivation of rice in the tropics can be an ideal situation for the
multiplication of various insect parasites anqujreca::rs However,
the role of these organisms in “control 1='ooor;? underscood.
Similarly, if integrated control is to be effective, more informarion
on natural population fluctuatioms and the Iactors affecting those
fluctuations should be obtained.

Wecds. Weeds are perhaps one of the mcst difficult production
abdatisaind
constraints in agriculture. Adequate weed control is_more
-, g b smans. o
critical for modern varieties grown with high lavels or rertilizer
than for traditional rices grown without fertilizer, although the

13
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unimportance of weed control seems tO “e subscantiatad bv th
studias of farmers' vield constraints. However 1t is unclea
whether the generally small contribuction of weed conctrol to crop
yield is due to the lack of weeds OT the lack of weed control
techniques more effective than farmers' technigues.

importance of weeds in both is ofran overlocked. The relative
=
£ T

A wide variety of direct and indirect methods of weed control
is available and one of the best zuides to the choice of weed
control method is the relative cost oI labor and chemicals.
Herbicides are frequently looked upon as a threat O on-farm
employment but amalysis of the Philippine situation suggests that
in areas where weed control has traditiomally beem poor, use of
herbicides has complemented labor to raise farm producticn. In
much of tropical Asia, integrated methods of control of annual
weeds —- use of limited quantitias of low-cost chemicals in
combinat;éﬁ:ggggzgifééiiégg_;Qgiggct weed control techniques --
may be the most attractive alternmative from agranomic, econcmic,
and ecological points of view.

EgégﬁEEFQGQ_?éﬁié; Rice-crop damage by rodents, birds, and other
vertebrate pests is very severe in many areas. But these problems
are not specific to rice and there is no justification for IRRL

to be heavily involved in research related to these pests. It
seems more appropriate that IRRI use and disseminate the findings
of scientists and institutions concerned with the control of

those pests.

The problems of biological constraint described in the four
sections above are examples of the challenges encountared or
expected. Clearly, a comprehensive approach 1is needed to gain an
understanding of the total biological environment and to find
solutions that are long lasting. Frequently, the probléms have
been viewed only as individual components; their interrelationships
have not been clearly recognized. The crop cultivars, the insect
and disease organisms and their natural enemies, and the cultural
management component must be studied as an interrelated system.

Soctoeconomic constraints

—t s —

Economic variables are the most quantifiable of the
socioeconomic factors limiting rice yields on farms. That makes

them easiest to recognize and evaluate. The degree of market
orientation, the relation between prices of inputs and products,
and the costs and returns resulting from a particular technology
under particular conditiouns, are examples of economic factors
often identified as constraints. Institutional conditions and
social factors that may cause otherwise profitable technology

to become unattractive to potentizl adopters also are constraints.
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listic wiew is that lack of proficability i
easiest constraint to =2liminate =-- maka the Iaputs
would acquire the incentive to maximize output. This would,
however, eliminate the allocation mechanisms ¢f the aconomyv and
create waste; Lor example, free fertilizer and tractor services i
would cause farmers to overuse those inputs and underuse such
inputs as compost and family labor. The situation would be
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similar to that existing in some irrigation systems where watar /
has a low fixed cost and farmers make no attempt to conserve its |
use. =

Another problem is that free agricultural inputs would have
to be subsidized by taxes on other sectcrs, an arran geme“- that
would be difficult to sustcai The difficulc issue is always

the most appropriate deg*eﬂ of subsidization. On the other nand,
many governments intentionally reduce production incentives through
price ceilings or taxes on Inputs. Economic research can identify

the effect of such policies.

Technology may provide profitable cpportunities for increasing
rice farm production, but if the opportunities are less attractive
than alternatives in the unonfarm sector, farmers act rationally
in not using the technology. Quantification of the alternatives
open to farmers is hampered by the unavailability oI the type
information needed to judge the attractiveness of such altzrna

I‘ 1y

o

L ves.

Risk is another factor often considered as a cemstraint. It
is directly related to physical and biological comstraints. Physical
and biological constraints that aré highly variable, such as \
drought, result in highly variable yields. It is hypothesized
that vield variability discourages farmers from using tachnologies
that would, on the average, be profitable. There is no standard
methodology for measuring risk or for determining whether risk is
a constraint. Research on risk must deal with these issues belore
it can determine the importance of risk as a constraint or suggest
policies to alleviate 1it.

JLabor and power. Energy and manpower are importan
roduction process and "It Is"ofren suggested that

prcductlvi:v. Past studies have failed to show a relationship

between power and productivity within otherwise homogencus samples.
It appears that increased energy inputs increase preoductivity In

a complex, long-term set of interrelations that are not easily

t inputs into th
they limit
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reccgnized. Cross-national compariscns se@em to snow CLae
relationship most clearly, but so many other actors vary across
councries that it is difficult te accribute the Droductivit:

differences to power. Careful researc
the appropriate role of power and mechanization in
intensification of rice technology.

gﬁs:itucicns. It is possible to include the effects of mOSt t2nure
arrangements in the calculaticnms of proficability. T
arrangements tend to be highly variable and - dynamic in some
situations, especially where governments are attempting land
reform. This variability hampers the accurate descriptions of
tenure that are necessary for their use in profitability
calculations. With some coutracts, tenants have 2as Zreat an
incentive to use modern tachnology as owmers, 'S0 Share tenancy
nead oot be A coustraint. 1In other situations the opposite 1is
tTue. ThHe research problem is to identify situations where
tenure is a comstraint. -

Unayailability of credit is suggested as a_major constraint
by many. Credit use-is—oftén related to income and social status,
suggesting that credit leads to higher output and income, but the
direction of the relationships is not conclusively known.
Repayment of institg&iggal credit nas been a _major problem where
governments have attempted to relieve the credit comstraint, and
often government credit programs are not effective in getting
farmers to use modern techmology. A major challenge to economists
is to develop methods to study these issues to determine the extent
to which lack of credit is a constraint. At the same time,
techniques to overcome the problems with existing credit programs
must be devised.

Social and institutiomal factors sometimes are constraints iu
inecreased production. Situations where certain groups are excluded
from access to inputs that are integral parts of a new technology
are an example. More subtle are social situatioms in which the
values held by people are such that they are not interested in
using a potentially productive technology. These may range from
situations where farmers are unwilling to work as many hours as
a technology requires to situaticns where farmers prefer not to
borrow money, even though cradit is available. Ln most cases, the
social constraints change gradually over time but they have been
known to crumble under the pressure of government propaganda
efforts. Careful identification of the social constraints may clear
the way for changes, such as those that have been mounted by the
People's Republic of China since 1945 and by the Republic of Korea
since 1970.

Existing research and development systems are sometimes major
constraints. The weakness of research often lies in the inability

16
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AL FOR PRODUCTION INCREASES THROUGH

The idemtification of some of the aonstraints ro nign ric
vields has unfolded a wid range- of opportunities for increaas
rice production thrcugh research. 3Specialists believe that
significant progress toward remo oving nearly all comstraints could
be made if e2nough resources wers made available over a long enough
time. The relevant question is how much progress can be made
toward identifying and overcoming constraints in a fixed period

if the level of research inputs (resources) is fixed.

Lne critericn of research success is the total expected net
1ncreased value of rice ana_a;l:ea crop outputﬂ:esu‘:inc from
research on a given problem (see Chapter 6). The relevant
productivity increase is that from the current potential
productivity (the maximum with the best combinatiom of all known
technology) to the foraseeable productivity (the level that could
be achieved with a concerted effort based on present knowledge).
Total productivity is a function of the area affectad and the
productivity gain per hectare. To have a consistent measure of
crop area that avoids double counting, some c;gsggj}hat'cq of rice
land must be adopted. It seems mest convenient to classifv-rice.
lands according to a dominant Qth‘ca‘ facror — temperature. soil
problems. or water conditioms. i o

No existing data classirfy the wor14's rice land by these thrze
dominant physical factors. In fact, the only universal criteria
of area classification are poli tlcal aoundar*e:. which are of
little research interest. Many countries classify their rice area
as 1rr1cated or nonirrigated, and many provide information on the
season « aurlng which rice is grown. On the basis of this
information, a great deal of judgmenct, and various scattared
surveys, the world's rice land is grouped into the seven categories
in Table 1.

JLBRRI is primarily concerned with the r*ce—craw:nc_:outiﬁand
Southeast Asia, which contain 51% of the world's rice area. China
adds 257 and the other developing countries in the Middls Zast,
Africa, and Asia make up 8%. IRRI has had several exch nges of
scientific missions with China, but because of their relatively
recent naturz and the lack of information about China, ao IXRRI
priorities are 3zreatly influenced by Chinese condirions. Among
the other developing countries of the world the proportion (%)
of rice in the various categories that are identifiad in Table 1
is as follows:
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Table 1. Hectarage of rice grown in areas where water factors or soil and temperature
factors dominate.

Area (thousand ha) where the dominant factor is

Water : ______ Temperature or soils
Total: Irri- Shallow Inter—  Deep Dry- Arid, Long day,
area pated rainfed mediate weter land high low
Region (thousand ¥ rainfed (up- temp., temp.,
ha) land) saline short
alka- season
line
India 38,402 12,558 12,634 6,080 2,362 2,404 2,045 319
o
Other S&SEA 45,1313 10,531 15,091 6,791 4,634 5,875 1,598 613
China 34,133 30,718 2,734 0 0 681 na na
Other developing 10,316 1,236 439 999 0 4,771 454 2,411
UsA, Japan, USSR 4,201 4,144 0 0 0 - 57 na na
Other 5,228 na .na na na na na na
Total world 137,413 na na na na na na na
e

Source: Appendix I.
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China caing India
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Irv-oar a 7 A 27 ﬂ3
LY Zate L9 - 3
Shallow rainfed 30 32 33
Intarmediate
rainfed 14 s 14 16
Deepwater 7 38 ]
Dryland (upland) 14 10 5
Temperature-sotl dominanz i
Arid, high
temperature 5 5 5
Long day, low
temperature 4 4 1

It is useful to consider these proportions as indicative of
the relative importance of research on the major problem in each
type of area.

Areas wnere uater 93 damznan*

In most rice-growing areas of the world, water is the
dominant factor affecting the feasible potential for in icreasing
production. For convenience of discussion, these areas can be
divided into five categories: irrigated wetland, :nq_Aﬁuﬂlqﬁnkag,
intermediate~deep lowland, deepwater, and d*vlanq. Dryland is
défined as having no irrigation and no natural or artificial
means for the entrapment of surface water. r;gated areas are
those where water can be provided ar;1:1c*a¢l; and drainage is
adequate. Rainfed lowland areas have bunds for the entrapment
of surface water but no means for adding groundwater or surface
water from distant areas. Shallow rainfed areas are those where
water depth is not normally expected to excsed 30 centimeters.
Intermediate-deep rainfed areas, are those where water may
normally rang“"f“om 30 centimeters to 1 meter. Deepwater areas
are those where the water is normally expectad to o exceed 1 meter
at some stage of plant growth; they cover unbunded areas much

larger than single farms.

There i1s a complete gradient of growing conditions with
reaspect to water, and precise divisions are impossible. Because
hydrological data for most of the world's rice lands do not
exist, or have not been compiled, the estimates of areas involved

- in the rough divisions above are approximate. 3y elimination,
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the past 15 years has been directed almost exclusively (but aot

intentionally) ‘toward such areas and the return on the rasearch

investment has been remarkably High.

But despite the success with irrigated rice technology IRRI
cannot reduce that research effort. Since IR8 was developed,
some research efforts have consisted of what might be cermed
maintenance research necessitated by the natural cycle iniciaced
by the more intensive production IR8 made possible. Intensive
| | production practices resulted in the increased incidence of
V- C>ﬂ ' J destructive diseases and insects, which, in tumm, prompted the
development of resistant varieties. Those, in turn, resulted in
the development of new insect biotypes and forms of diseases,

in turn, now require further research input.

The cycle is familiar in the developed countries. In a
location specific and endless, and the

sense, the process is_

research effort to cope wit
. national research programs,
increased training. However,

h it must quickly be shifted into
a development that will require
even then, it is not contemplated

that IRRI's research inputs into irrigated rice culture will be
reduced. Production from irrigated rice areas has staadily

increzased and a sustained co
expected to produce su

ntinued investment in research is

stained increase in production. The

possible increase from present potential tc foreseeable yields
estimated to be about 1.3 t/ha in areas
with 1 rice crop aand about 2.0 t/ha in areas with 2 rice crops.

for irrigated rice is

Irrigated, single-cropped areas have floor or drought
limitations either before or after the rice crop, but generally
drought in the remaining part of the year. The duration of the
irrigated periods varies from 5 to 8 months. The potential
for additional crops is substantial, because the duration of the
irrigated rice crop can generally be reduced by 35-45 days.

In part of the area dry seeding will permit early rice crop
establishment, which can result in two rice crops or in the
introduction of dryland crops after rice. One 3Zuess is that

in at least 60%Z of the present irrigated single-crop arasa an
additional rice crop can be introduced without additional

In 40% a drvland crop can be established.

irrigation investment.

AT g e . P




Lrrigated double-cropped areas gzemerallv have

3 b s |

water available for 9 to 12 nmonths. Crop intensifica
possibilities are substantial as these areas tend to have zo0d
watar control. An additional drvland crop 2an be grown in -hose
areas where soils permit it in 30% of this categorv. The
potential cropping intensity would then be 3.0.

wetland., Rainfed wetland rice has been virtually ignored
because of its complexity, but it of fers the greatest untapped
potential for increases in product on thfough *asearch_lnnuts oy
IRRI. By any-sstimara~it accounts for aboutr hgli of the rice.land
in South and Southeast Asia. In the shallow rainfed area, the
maln problem is drought; in the intermediate rainfed arsa floods
dre more *mbdrtant, although all rainfed areas.are susceptible
to both drought and flood. The currently available rice
technology has not been widely adopted in rainfed lowland areas,

apparently because it is unsuited.

Three major acccmplishments are ﬁeeded in the development of
improved technofogy for rainfed lowland areas:
e Devedopment of a cultivar that has a high degree of
drought resistance and a hardy, nitrogen-responsive plant

cype.

, o Development of a cultivar that has flood tolerance, either

_ in the form of submergence tolerance (shallow rainfed) or

\ elongation ability (intermediate rainfed), and drought
tolerance and a hardy, nirrogen-rasponsive plant type.

e Establishment of a collaborative network that will permit
the development of research in crop establishment and
fertility management.

On the basis of our past research findings and experience
with the International Rice Testing Program and collaborative
research projects, it appears that these items could be
accomplished and that the feasible potential for increasing rice
production in rainfed wetland areas with reasonable research
inputs is second only to that in irrigated areas. Yield potenrial

lThe potential productivity in terms of the benefits from
cropping systems research is conditioned by the technology
currently available, but the extent of its resalization in farmers'
fields depends on such structural aspects as credit, power, labor
and market conditioms.

23




1

b

]

\

ia wainfad

in rainf iowland arsas mizht be increased by 1.2 t’'ha, about
double the present potantial. In additiom, vield-stabpiliziag
factors such as drought resistance and Zlood toleranca would
improve farmers' situatioms. Such dramatic gaians cannot be
expected in a short time dut it is the respomsibilicy of research
to make certain that the tachmology is availables when Zarmers
nave the appropriate incentives to adopt it

Most rainfed rice-growing areas are cropped to a single
rice crop; perhaps 30% of such areas grow a following dryland
crop. There are 4-7 months with more than 200 mm rainfall and
generally 2-4 months with 100-200 mm of rainfall. Drought
generally limits crop intensification. Early planting combined
with early maturing varieties will result in double cropping 0f
rice in 45% of the rainfed complex. Partially overlapping cthis
452 will 5e anarea-(55%) that will allow the production of a
dryland crop after rice. The potential cropping, intensity for
the rainfed rice-growing areas would then be 1.7.

_Deepwater, There is limited potential for increasing rice
production in deepwatar rice arsas where the maximum water depth

is expected to_exceed 1.0 meter. Some research in this area should
be continued because the information gained might be useful

in intermediate rainfed areas where excessive water is frequently
a problem. The expected foreseeable yield increase is 0.8 t/ha.

At present farmers practice a wide variety of cropping systems
in deepwater rice areas. In some areas the deepwater rice crop
is being replaced by a preflooding irrigated rice crop. Deepwater
rice areas are also suitable for dryland crops after floodwater
has receded (after rice) because water tables often remain high.
Heavy soils may impose a limitation, but on medium-textured and
light-textured soils some farmers have already developed an
efficient cash crop production system after deepwatar rice. The
potential for further crop intemsification is perhaps 10%
additional rice and 20% additiomal dryland crops. The potential
cropping intensity is similarly difficult to estimate, but it may
be 1.5.

Dryland . Dryland (upland) rice has attracted the attention and
donsidérable interest of many, especially those concermed with
latin America and Africa. It is much less important in Asia.
Because of low yields, its present contributiom to producticn
is small relative to the area it occupies. Except in Brazil,
where more than 3 million hectares ars grown in a unique
mechanized culture, dEZEH:d rice is largely 3 subsistence Crop.
In Africa it is often associated with the slash-and-burn system
of cultivation practiced in the humid tropics. Dryland rice
‘will persist, or even increase, as long as the shifting type of
cultivation is practiced.

e e i e T

e T



-

2 ) me S i

ble cultivars. ZShe currantly 3 _
2 traditional apparently jcssess E]

v a vield con

nce. OJrought i s
He subsistence. anafure of

as and, because of
istanca to draught is essential. Such r

1 2 ance is alwavs
faract ar*st of dr"‘~1a var'eties but it 2xi
r 4

o
s at the exne 5 e
vi

i
.g. the dr rlaqd var*e ies.are law tllle*11g *Vﬂeslhhah_w~ll

usually pr oduce some grain in the most unfavorable of moisture E
t

regimes but- will not markedly-raspond to- LODULS . even wlcn
zavoraole ‘@moisture. B

On the basis of the above comnsiderations, it must be
concluded that the feasible potential for increasing ri
production in dryland areas is small. Assuming twac'hwe d
problem can be overcome hhr"ugn breeding, there are other fac
wnhich, in combination, present zreat proolems The nigh degr
of locat10n—spec1 icity caused 3v variation in so:;E 80d raint:
pqtte*qg requires that ulsthct varieties be lcen;;LLeqw‘or aacn‘ ﬁ{
location — a mass;ve, cosc v affort,
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can be resolved which is ett emely doubtfu 1, local breeding or |

tasting programs “would have to be 1mplemented in each upland \

Unless the problem of breeding for stable resistance to Hlast 1

rice area to provide for the replacement of the improved varieties
once their blast resistance is overcome (and it would be overcome
in the predictably short period of 2-5 years). It would be

irresponsible to introduce an improved dryland variety into areas

i = foy

without establishing a research arcgram Lhat woula guarantee its sl
raplafemeﬂt when_nenaed'

—

f
]
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Apart from varieties, the associated improved cultural
practices that would be required to take even partial advantage
of improved varieties would also require a great deal of local
research.

Given the development and extension of an optimum technology
package for dryland rice, which assumes surmounting all the
difficulties mentioned above, the contribution to production l
would still likely be small. A 100% increase in production would |
result in an average vield level that would still be less than
2 t/ha.

Prospects for improving productivity by modifying the
cropping system in drvland areas may be somewhat brighter.
Rainfall patterns vary widely in drv*and areas but long rainy

25
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seasons ar2 proba
imporcant cet 1 I z
39;L:_;;;g@¢“;qi;§ and substantial deptn :
Dryland rice is zr ction potential of nonrice
rops is limited by high r where ponding of water
is not practicsd because of ai infiltracion ratss Or steep
slepes. Some dryland rice-growing arsas Qay have potential for
wetland rice production that has not been raalized because of
racent settlement. Drvland rice is generally combined with other
crops whera this is possible. Crooping intensities vary from-
1.3 to 1.85 in Batangas, Philippines, to well above 2 in parts
of Mindanao, Philippines, and Lampung, Indonesia.

i

The potential cropping intensity for dryland rice areas is
difficult to predict as no adequate measure of the prasent
status exists. It will probably be about l.56.

= . , P Bl _
Areas where termperature 13 cominant

o ——— D o T

There are fairly large rice areas in the developed countries
where low temperatures dominate, but there 1s no justification
for IRRI's deep involvement in such areas. However, some rice
is grown at high elevations in the tropics, and as the winter
crop of the low-elevation subtropics, where low temperature is a
dominant factor. In additiom, substantial areas in Xorea, Iran,
afghanistan, and India face the complex of long days, 5395;;““*

growing seasons, and low temperatures., These areas make up about

Excluding Xorea, some of the world's poorest pecple inhabit
these areas and subsist mostly on rice and other grain crops.
Therein lies the justification for continued IRRI involvement.
Also, a number of experiment statiomns in these areas could take
advantage of collaboration and assistance from IRRI to improve
their varieties and production practices. Small investments by
IRRI can pay relatively large dividends.

In the areas affected by low temperatures, rice vields could
probably be doubled with the use of adapted varieties and improved
cultural practices. However, due O the remoteness of the areas
and the high degree of location-specificity of the varieties now
grown, progress will be slow. In many low-elevation areas of the
subtropics modification of the cropping system may be more
an breeding for increased productivity. The area

gﬁé:ﬁfaﬁffﬁéﬁkha cooler months on the Indiam
subcontinent nas increased significantly. The key to its further
expansion lies in developing rice varieties of appropriate growth
duration and systems of crop management for the warmer months.

igh-temperatura tolerance is a new araa of resesarch for

26
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Recent trends to intensified :rovping patterns have shiftad
the traditional planting dates of rige in certain areas. In some
cases, this shift has resulted in a situacion where the grog
flowers during the hottest part of the vear, and in substantial
aalaeler'é:er*llty “Varietal tolerance has been identified and
there is gcod evidence that heat tolerance ¢an be incorporated
into high~yielding improved-types. Lack of water is the cnly
other major comstraint that may operate in such areas. Iasect

nd disease problems ars minor. Thus, the feasible potential”
for increasing rice production with resasomable research inputs
is fairly large. It should be possible to raise vialds from the
present 2-3 t/ha to 4-5 t/ha. Irrigation is a requirement for
even 1 crop, and with appropriate technology, cropping intensity
could reach 2.0.

Areas wnere sotl Droolems are dumznar

et s . s e

In densely populated South and Southeast Asia, as much as
100 million hectares of land physiographically and climatologically
————
sulted to rice production are uncultivated largely because of
soil problems such as sallnlty, alkallnltv, strong acidity, or
excess organic matter. There are also about 50 million hectares
of cultivated land, where deficiency of zinc, phosphorus, or

iron, or excess of iron or aluminum limits rice yvields.
—

The feasible potential for increasing rice production with
reasonable research inputs by IRRI, in areas where adverse soils
are the dominant factor, is apparently great. Varietal toleranre
tc a certain degree of many adverse factors has been clearly
demonstrated.

The question of the long-term effects of growing increasingly
tolerant varieties on these soils is unresclved. It may
discourage appropriate research or government action in the area
of soil amendment and management and ultimately intensify the
soil problems to a point where no tolerant variety will suffics.
Therefore, ong-~term breeding for varieties that are tolerant

LOng-teim breeding 10T Vs
of various soil deficiencies 1is not advisable.

The appropriate strategy for overcoming toxicity problems
is less obvious. Tall, traditional, tolerant varieties such as
Pokkali have been grown for years in the coastal saline areas of
South India. There is apparently no reason to expect that
increasingly tolerant varieties will aggravate the toxicity
situation in these and other areas. Therefore, the potential for
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increasing rice production with reasonables research inpuc by IRRI
seems very promising for areas where soil toxicicies are ud
dominant factor. Although accurate astimates of the current
rice-growing area affected by these problems is diZficult ©o

obtain, the priorities for research should be sai iinity, alkalinity,
Hl,nxv reduced or zanic soils; and finally other toxi& ' =

ple current

Tt should be possible to doublz or Ceri
7ields'of 0.5 t/ha in affected areas by combining tolerance with
an appropriate improved plant type and other desirable variatal

characteristies.




PROGRAM PLANS 3Y RESEARCH PRCBLIM ARZAS
IRRI's largest research area, 2
acio (TC?}. ia zhe iast 3 vears,
reséarch eiforts. LIts second lar =3
am, nas absorbed 207%. Control and management Of

=

eeds, insects, aad diseases -- have received 107 as has soil
%E? crop management for rice. bmall—scal;_Qﬁgqln_gx development
‘and testing has used about 8% of the total and the study of
er*gatlon and water management about 4%. Research on the
constraints to higher rice produetion has received 4%, the study
of consequences of the adoption of new technology about 2%, and
the study of the climatic environment and its influences on the
rice plant about 2%.

GWWETIC UVAHUATIOV AND UTILIZATION

The GEU program is I?RI s lar est and most complex research
endeavor. Its primary function is to identify and make available
to rice breeders in national programs, rice cultivars with
specified desired characteristics. Those characteristics may be
combined with a range of others, or may be single traits. A
concerted effort has been expended in the last 5 years to
integrate resistance to as many major insects and diseases as
possible in the rice plant. Questions now are being asked as to
whether such broad spectrum resistance is necessarv. Also, the
effect of screening at IRRI seems to have been the selection of
types with somewhat less robustness than Sreeding materials from
areas with greater inherent production constraints than Los Bafos.

A result of some of these trends is the increasing emphasis
on identifying the genetics of desirable characteristics, on
making early generation materials available for in-country
selection, and on greater selectivity in exchange of genetic
materials. The development of techniques such as sollen culture,
tissue culture, and the rapid growth of lines under ragulated
temperature and light conditions to permit rapid advance of
breeding gzenerations, will be very helpful.

The GEU team will also intensify its work to raise the vield
potential beyond present levels. Current eiforts include
combining attributes for number of grains per panicle, grain size,
and grain-filling ability of the plants. Other work includes
increasing the size of the culm but maintaining the number of
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opment of T, Hvbrids may also provide a

Attention co data-handling procadures is still required.
Present procedurss are not adeguate CO Cope wich the volume of
iaformation about braeding material that must be avaluated, mor -
ars they geared to the needs of a mulcidisciplinary program
wherain several scientists simultaneously need current, comprahensive
data on the breeding materials. The computar is being extensively
used to remedy this problem and this trend will continue.

i

The improved genetic materials being disseminated through
[RRI have undoubtedly contributed to increased food production but
they have alsc minimized the genetic diversity of the world's rice
crop. Genetic uniformity has been responsible for pest epidemics
on certain crops in the past. Therefore, IRRI initiated an
international. rice genetic survey in 1978 to monitor the genetic
composition of the world's current and potential improved rice
varieties. ’

Two types of changes are likely to take place in GEU over
time: a shift toward more basic activities that will permit a
better understanding of rice genetics om which to build further
advances, and a gradual transfer of varietial development activities
to ndational programs. As national varietal development programs
grow and matuxe, they will assume responsibility for more applied
activities, create a greater need for strong foundatious, thereby
requiring more IRRI efforts inm the mission-oriented basic research
area. In the future GEU will engage in the following activities.

Germplasm resources conservation
e Continue systematic canvassing of indigenous germplasm in
various countries and regiomns.

e Re-collect special types from areas where GEU tests have
identified accessions having special desirable features.

e Obtain the cooperation of a second seed bank abroad in
providing duplicate storage. :

e Develop a global network for genetic conservation and
rejuvenation of seed stocks.

Agronomic characteristics

—

e Define and develop appropriate plant types for other than
lowland irrigated environments.

e Develop early maturing lines to increase cropping intensity,
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hile rataining work on lines with medium and longer
rity
n Teponse types f
uD Ut :tv"pe L
e Regain the IR8 yield potential, recognizing rhat scme
sacriiieas in this qua¢1tv were lade in incorporating
s r

attributes of in easistance.

srain quality,
_—

rom

cthe

¢ Coutinue current work on grain-qualicy measursment with

emphasis on developing simpler methodologies for use
elsewhere. ..

¢ Incorporate intermediate amylose content into varieties

of high yield plant type.

Jisease resistance

e Continue to identify sources of resistance and bSreed for
resistance to blast, sheath bllght, bacterial leaf blight,

tungro virus, grassy stunt virus and other impertant
diseases such as leaf scald in Latin America.

e Expand research on the genetics of the host-parasite
relationship,

¢ Investigate the concept of stable horizontal resistance to
minimize the problem of development of new races of blast.
Undertake similar work on bacterial leaf blight because

new races seem to be developing.

¢ Investigate the pathogenic variability or blast and
bacterial leaf blight pathogens.

e Increase, if possible, the level of tungro resistance in
present breeding lines. Most lines now have field resistance,

which may break down under heavy virus pressure.

¢ Study the mechanisms of disease resistance in collaboration

with scientists in developed countries.

§

¢ Develop lines with resistance to insects for which no

resistance is now known. Diversify present sources of

resistance.
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[nvestigate the zenetics and causes of resiscance.

Pursue genetics-based methods of minimiziag the brown-
planthopper biotype problem. Use the Internmational
Brown Planthopper Nursery to identify Varieties with
broad rasistance. Screen the germplasm collecticn to
locate additional sources of rasistance. Devalop
multigenic resistant lines. - Determine ii the strong
resistance of Oryza australiansis, Jryzc latifola, and

other wild species can be transferred to rice.

Investigate varietal resistance to rice gall midge, which
does not occur in the Philippines, through a collaborative
international project.

Protain content
B g

Jroughz

Test whether the relative genetic ranking of lines for
protein per seed is comsistent over season and nitrogen
levels. That could prove an 2ffective method of
evaluating the earlier generation breeding lines.

Screen traditiomal indica rices for major genmes that
condition high grain protein content for incorporation into
improved varieties,

Critically review the current breeding strategy and
selection criteria for protein improvement in relatiom to
those of similar breeding programs of improving plant
endosperm protein content, taking into account the greater
calculatéd bicenergetic requirement of grain protein
production compared with starch production.

Verify the usefulness of high-protein rice as a replacement
for low-protein rice in augmenting human nutrition through
a cooperative growth study in preschool children on a
rice-based diet.

estetance

R

Critically evaluate lines for various aspects of drought
resistance in the drought-screening greenhouse. Continue
mass screening of germplasm bank materials and breeding
lines in the field.

Intensify efforts to unravel the physiologic and
morphohistologic mechanisms that contribute to drought
resistance and recovery under diverse environments. Seek
collaborative research with institutions in developed
countries to advance the scope of basic research aspects. .
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Develcp improved Oreeding lines with tolesrance for adverse
soils through systsmatic hybridization,‘screening and
evaluation.

Improve techniques for mass screening of germplasm accessions
and breeding materials for tolerance Zor adverse soils.

Svaluate promising genetic materials, in cooperation wirh
national scientists, in countries wheres the problems occcur.

Conduct a minimum of bhasic studies on the genetic, biochemical,

and physiological aspects of tolerance for adverse soils.

Give priority, in the initial stages, to salinitv

Tk I, |
alkalinity, irom toxicity, and zine deficiency. Future
stidies will emphasize tolerance for aerobic soils,

reduction products and other preblems.

Jeepwater rice and flood tolerance

Describe the prevalent diseases, insects, growth duration,
photoperiod sensitivity requirements, prevalent soil types,
cultural practices, frequency and duration of flooding, and
other factors that affect deepwater and intermediate-depth
rice:

Transfer photoperiod sensitivity and deepwater tolerance
from floating rice to disease- and insect-resistant
semidwarf rices.

Seek to incorporate ianto high yielding rices tolerance of
submergence of as long as a week and some degree of
elongation ability,

Continue cooperation with the Thai Department of Agriculture.
Continue collaborative work with the Unired Xingdom's
Ministry of Overseas Development to strangthen work on
deepwater rice in Bangladesh.

Increase the research on somewhat mors basic deepwater

research at IRRI, using newly completed deepwater
plots.
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e Continue scraening for tolerance for low and aigh

temperatursas.

¢ Detarmine whether temperatura tolerance at cne stage is
ralated to another tolerance or to overall plant growth.

e Determine the effect of both high and low temperature in
inducing spikelet sterility in rice.

Intermational Fice Tesiing Program

e Orgzanize test nurseries from year to year depending on
the utilization of the germplasm by national programs and
the methodologies they adopt.

e Emphasize the International Rice Observational Nursery
(IRON) because It can provide the most widely applicable
information because of its diverse genetic material and
the multiple stresses to which it will be exposed.

e Obtain more specific information from special nurseries.

Intermaticral rice gemetic survey
7 R e S 2

I

o Collect complete information on older varieties, post-IR8
varieties, and elite breeding lines being developed through
national programs.

e Collect hybridization records made since the initiation of
cross breeding at naticmal staticms.

e Put all information in computer storage compatible with that
for IRRI plant breeding.

RICE-BASED CROPPING SYSTEMS
e M i i B S O
The cropping systems program 1is IRRI's second largest research
program. Lts general objective is to identify more productive
rice-based cropping systems acceptable to typical rice farmers in
South and Southeast Asia.

After a rapid growth phase associatead with the establishment of
the program it now seeks a more complete integration of research
activities with those of the water management, machinery development,
and rice agronomy programs. As time goes DY, the cropping systems
program will increase its role as problem specifier £for programs
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zeneratiang technology for rice (genetic as well as crop
management relatsd). Greater in-depch rasearch is needed, In
viaw of the general limitation to sita-relatad objectives in the
ri ng systems rasearch program. aAlso, further

ca-based cropping sy
ethodological studies are needed to deve
i-tr"duc ng and cbjectively testing (rapidly), the impacts of new
machines and altered (irrization) water management systems on
ropping pattern performance.

The cropping systems program will continue to seek to
understand and raspond to the needs of national programs. Network
training activities will peak in 1978 and then taper off as
national training programs become established. Collaborative
rasearch as defined by the Asian Cropping Systems_ Working Group
will become the major network activity from 1979 onward. The
Working Group will take an increased responsibility in management
of the network.

Cropping systems. research activities can be placed in five
broad categories: the ‘study of env1*cnment-technology interactions,
description of the environment, deve’ovmen* “of new component
technclogy,'trogpl g pattern design, and cropping_ pattarn tasting.
A summary of the relative emphasis’ along the continuua - (Table 3)
from basic' to applied research indicates a near- -future emphasis
on methodology development and a longer term shift toward more
basic research activities associates with knowledge development.

The study of interactions between environment (physical,

biological, and scc:oeconomlu) and cechnoxcgy (zenetic, chemical,
mechanical, operational) is now a major activicy. The focus is
primarily on simple and direct interacticos between environment
and technology. Interactions between different technological
components, as modified by environment, will be studied in the

future.

Description of the environment can be adequate only when an
understanding of the performance of technology across different
environments leads to the ability to identify appropriate measures
of the environments. These indices are used in the process of
large-scale environmental descriptiom that identify differences
in cropping potential.

Studies on the technology-environment interaction would
lead to the generation of new component technology where existing
technology fails. The information source Ior thls activity is
primarily the testing activity in IRRI-managed sites, but will
increasingly come from cropping systems tasting work in network
sites in the naticnal programs. Identification of component
technology requirements and its desired characteristics will
also increasingly come from predicted technology behavior.
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Improvement in the desizn of cropping pattarns beyond tae
sresent capability wholly depends om the above progzanm activicies
Methodological improvements in cropplng pattern design will
raceive major attention. They will identify afficient ways of
using results obtained in the search for environment-technology
interactions and the environmental descripticnm In the future,
cropping pattern design will be axtenced to the pecification of

3 tion
infrascructural and iastitutional requirrements oI intensified
cropping pattarms.

The testing of cropping patterms continues to be a major
source of feedback on component technology requirements. The
IRRI-managed sites and, increasingly, selected network sites are
providing the data base for analyses of environmental-tachnology
interactions and hence for more efficient ways to define
environments in terms meaningful for the explanation and predictiecn
of cropping systems performance. For the near future substantial
emphasis on testing will continue, although, in the long rum,
the importance of this activity will decrease as testing is
increasingly done by national programs. In the future, the cropping
systems program will undertake the following activities.

Enviromment and its influence
k>

e Complete agroclimatic classification of the Philippines,
Bangladesh, and Indonesia on the basis of mean monthly
rainfall classes.

e Evaluate the effect of physical factors -- rainfall, rainfall
variability, solar radiation, temperature, landscape,
hydrology, and soil type -- on cropping pattern potentials.

e Evaluate the effect of land, labor, capital, and institutional
factors on the feasibility of crop intensificationm.

e Identify the most appropriate indexes for environmental
factors that will allow their estimation from secondary
sources.

Crovving systems pest control
enelhs pEme e

e Determine the small farmers' understanding of his imsect
pest problem and how he identifies and deals with it.
Develop control measures that involve small rather than

drastic changes.

e Where feasible, determine quantitative major insect and
disease problems on the existing cropping systems.

e Shift the major insect control strategy from pesticides to
] =S P
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Sotl and z2recy management

—

Evaluats the effect of plant dens

Search for suitable means of weed control ia vice and rice-
based crcopping svstams Sv a combinatiocn of weed control
methods, including land preparaticn, ccmpetitive varieties,
and herbicides. ' S

es and plant type on
itv levels.

w
a1
1 K
|l
[ o (=

weed competition at different

Study the effects of a weed control practice in one crop on
weed and crop growth in the subsequent crop grown in
dryland, wetland, or various combinations of soil
conditions. ' '

Identify minimum or zero tillage practices that can reduce
turnaround times between crops in a sequence.

Identify envirommental conditions suitable for the éry
seeding of rice.

Evaluate methods for the establishment of dryland crops
after rice on paddies where there is a high risk of
temporary flooding, and where soils are heavy, and also
evaluate the possibility of intercropping or relay cropping-

Develop methods for better use of residual moisture in
paddies by early dryland crop establishment, mulching, or
other techniques.

Complete a soil-moisture-balance model that will predict
the depth of standing water on the paddy and saturatad
and unsaturated soil moisture conditions during the
growth of rice and subsequent crops.

Investigate the management bottlenecks preventing the
introduction of additiomal crops into cropping systams
network sites.

Build a bank of data on environment-related crop
performances from cropping pattern monitoring throughout
the network. Use it for extensive studies on cropping
pattern adaptation and the definition of agroclimatic
potential in relation to land and weather factors.

Scetoeconcmico factors

d

———— e e o s S

Develop measures of the economic environment that explain
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variatcicns hin similar poysica
£

environment

o

n 5§ v
ras o 2hilippine ou
laboration with Asian

=]
sitas and to other sites im col
Cropping Svstams Vetwork programs.

e Usa sconomic analysis of croppilng pattsain components,
economic determinants of croppimg-patterd potential, and

re

computer simulation of rechnigque to sVsS
phase of cropping systems research.

smatize the desigm

e Complete a handbook outlining the methodology for economic
testing of cropping patterns for use in the Cropping
Systems Network.

e Provide information on the aconomic- conditions that favor

the introduction of new cropping natterns as they become
ready for extension.

dsian Cropping Systems Network

e e e

e Expand network activities to include cooperation with
national programs in Burma and Nepal, and, if possible,
in Malaysia. g

e Limit the analytical work of relating environment tO
productivity of network sites selected on the basis of
representative environmental characteristics. Increase
emphasis on the interdisciplinary aspects of research and
research organization.

e Support staiff training and research design throughout the
network in 1978 and 1979. Reduce this support toward 1980
as local trzining improves.

e Increase the sharing of methodology and results.

Reproduction gvaluation
et R S ponalias B :

e Use multilocation testing to test hypotheses on the design
of cropping patterns and their compoments for different
environmental conditicns. Include the testing of complete
cropping patterns and their components.

e Formalize the mechanism for transfer of results from basic
research to applied research and to production through
refinement of methods for multilocation testing, study of

pilot extension

pilot extension pTograms, and support ol
programs.
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include diseases, insects, zad weeds as well
d lafzsr mammals., IRRI resesarch 1s confined zc
and weeds that are specific to rice. 1In
sddicion ne work of incorporating host resiscance, which is
discussed in the GEU section, research will continue on other

35
methods of controllingz these diseases and insects.

~——

The varietal-resistance bréeding work of GEU is supported by
studiss of the genetics of the pathogens and their variability,
as well as research on the mechanisms of disease rasistzance. The
epidemiology of rice diseases 1is a second arsa of research, and
chemical control is a third. Table 7 shows the relative emphasis
within the three broad areas. In the future, rasearch on diseases
wills : .

¢ Investigate the epidemiology of tungro, rice blast, and
sheath blight with the objective of develcping disease
forecasting systems and mechods of cultural control. For
this, studies of the various diseases will be made under
controlled conditicns and in the field.

e Study the development of diseases in dryland and wetland
rice fields, as affected by weather conditions. A simple
computer simulation will be developed when data are
available.

"Insecticides are the main line of dzfznse against rice insects
despite the significant advances made in host plant resistance and
other means of control. Research will continue to develop methods
of insecticide use that minimize the adverse envircnmental impact
of Such applicarien. At the same time, increased emphasis will
be given to alternative control measures. Researches on insect
control and management plans to:

e Test available insecticides thoroughly, using various
methods of application and to determine the affsctiveness
of the various methods, their impact on ecology, and the
pesticide residues involved.

e Investigate microbial decompositcicn of pesticides.
e Expand insecticide screening to include the rice bug, leafl

folder, and the whitebacked planthoprer.

61



L]
3
O
boi
(o™
=
m 0
r
s
{
r
it
el
']
a1
wn
(5
=
F
e
1
u
o
i
[}
| Fke
B
ry
¥}
1]
o]
s}
(A
fu
(§]
J
o]
[
e
=
m
w
[¥]
t

e Conduct adaptive trials at selected locatioms.

e Study population dymamics, bionomics, and migration of
leathovpers and planthoppers in cooperation with the
United Xingdom's Ministrv of Overseas Development and
with the International Centre of Insect Physiology and
Ecology (ICIZE). '

e Determine the potential for biological control of various
insects. Continue studies under way in collaboration
with the United Kingdom's Tropical Products Institute (TPI)
on sex pheromones of various insects.

e Identify antifeedant compounds. 2

e Collaborate with other institutions in the development of
more effective insecticide formulationms for insect contral.

e. Develop cultural control measures for the brown planthopper.

e Develop practical sampling procedures and determine
economic levels to be used in pest management pPTOgrams.

e Collaborate with Philippine government agencies in the
development and implementation of pilot pest management
programs for rice.

Weeds
.____...----

The objective of the weed control program is to understand the
total weed control program in Asian rice production from an
agronomic as well as an economic standpoint. Research includes
evolution of techniques, materials, and metheds, and their
economics. Future research will

e Develop suitable integrated weed control practices using
appropriate varietal types and shifting weed populations
in land and water management systems, and cultural
practices such as land preparation and dry fallowing
during the off-seasoms.

e Continue appropriate studies on herbicides.

e Evaluate the suitability of altermative weed comntrol
techniques for small Asian farmers.
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¢ Methods of screening

e .Testing varieties and
progenies '

-~

¢ Variability (genetics)
and nature of pathogens

e Genetics of host
resistance

e Mechanisms of resistance

-

Zpidemiology

¢ For forecasting

e For cultural or biological
control

Chemical control

fungus
Bact.
Virus
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SOLL AND CROP MANAGEMENT.
The objective of raesearch in soil and CI0D management i1s to
understand the fertility of ri e-growing soils as influenced by
a2 broad range of natural cond ons. Mecthods of conservinz znd
increasing the natural supply of the major auctrient slements and
of increasing fertilizer efiiciency by improving land and water
management fOrm a major research focus. Understanding the nature
and properties of problem soils when flooded is a second area.
The long-term effects of management practices on the chemical
' properties of, and nutrient balance in, rice growing soils and on
the growth and yield of rice is a third area. Specific future
plans are: :

5
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Soil fFertility management
e Study methods to obtain more efficient use -of nitrogen
and other nutrients by the rice plant in rainfed fields.

@ Study the differential performance of rices in soils of
low fertility. .

¢ Evaluate low-cost phosphate sources such as rock phosphates.
Investigate the interrelationships between phosphate
apllication and nitrogen supply from the soil and the
economic benefits from trade-off between phosphate and
nitrogen application and nitrogen mineralization.

e Study direct and indirect methods of increasing fertilizer
efficiency. Examples of indirect methods are good land
preparation, water management, and adequate insect and
weed control,

Role of soil microorganisms

e Study nitrogen fixation including fixation of nitrogen in
the root zone of rice, and fixation of nitrogen by blue-
green algae associated with the water fern, 4zo0lla.

¢ Conduct balance-sheet studies on nitrogen in rice soils in
coordination with the long-term fertilizer trials at IRRI.

e Study the dynamics of soil nitrogen under noncontrolled
water conditions. Monitor the seasonal change in the
distribution of mineral nitrogen within the soil profile
for at least 2 years in both well-drained and poorly
drained fields.

® Study the release of soil nitrogen in the dry seascn to
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berter understand the balance between 501l aitro
plant uptake of soil aitrogen during che subsequent
rainy seasomn.

e Determine the role of soil microorganisms in continuous
cropping studies in rainfed and dryland rice-growing

areas.

Sotl characterization
e T T
e Identify, characterize, map, and evaluate problem lowland
ice-growing soils, both those currently in production and
those that potentially could be used in asia, Africa, and
lLatin America. Establish soil and plant criteria for
identifying injurious soils.

e Continue research on identification and amelioration of
growth-limiting factors in problem soils.

e Initiate investigations to understand the behavior of minor
elements in marginal soils.

e Continue long-term experiments to evaluate the effects of
current cultural practices om rice plant growth and the
; chemistry of submerged soils.

ACRICULTURAL ENGINEERING MACHINERY DEVELOPMENT AND TESTING

The objectives of the agricultural engineering program are
to increase the production and incomes, and relieve the drudgery,
of small rice farmers through the local manufacture and selective
use of appropriate, low-cost machines. The machines should
produce one grﬂmoramgf_ﬁhg_ﬁpllpwing_effeEEéE—tEEE}eagg
productivity through increased yields, increase cropping intensity,
improve the timing and eff i ciency of specific operatioms, alleviate
resource constraints associated_gi;h_ppwex_ggg_gngtgy:intensiqg
operitions;"redgcglfielé_and postproductignalassas, improve the,
composition of cropping patterms, and improve the quality and
value of production. T .

—t

Infgfmation developed by the engineering-economic systems,
engineering research, and industrial liaison components of the
program is used in product planning to formulate the basic design
parameters for machines to be developed. Ia the future, the
agricultural engineering program will

e Design and encourage manufacturers to produce light weight
harvesting, threshing, and pest comntrol equipment that
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Compile and distribute design information on small internal
combustion engines and 2fficient low-cost water pumps.

Design, develop, and test fertilizer, insecticide, and
herbicide placement equipment.

Broaden industrial liaison activities to provide more
training opportunities for manufacturéars and technicians.

Continue to develop and use a svstematic approach in project
selection and assignment of project pricrities.

IRRIGATION AND WATER MANAGEMENT

The broad purpose of IRRI's research in water management is
to identify and demonstrate feasible ways to bring about efficient
irrigation performance. Performance is measured through water use
efficiency and production. The first parameter is concerned with
reducing water losses and waste so the benefits of irrigation
are spread, the second is concerned with achieving high yields
and cropping intensity levels. Future research activities will:

Develop and test improved irrigation system management
techniques in Philippine irrigation projects.

Test research methodology in cooperative projects outside
the Philippines.

Continue to study water management problems in irrigation
systems within and ocutside Philippines to broaden the
scope of implementation of research findings.

Continue to emphasize research on socioeconomic problems
that limit effective use of irrigation water at farm
level.

Continue research on soil-water dynamics and climate
interactions at the farm level that affect rice yield.

CONSTRAINTS TO INCREASED RICE PRODUCTICN _

i e e e e
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Sonstraiars rasearch has TwWe major CoOmpOnEnts
] he farm—level conscraints project iz the Philippines
rk of

the

and ian five other countries through a netwo

collaborators on a pilot basis and

e the studv of regiomal constraincs chat are imposed by
aconcmic policies, regiomal characteristics, or
Lns;Ltutlonal factors.

The first phase of a 3-year special project to study farm-
level constraints in collaboration with other researchers was
completed in 1977. That project developed and refined an
appropriate research methodology. Assistance in the adaptation
of this methodology in natiomal programs will be a new future
activity. The present methodology seems approoriate to quantify
some chosen constraints, but further research is needed to develop
methodology for idemntifying latent factors that comstrain yield.
The development of techniques for better wnderstanding farmers'
risk preferences and behavior will also proceed. Future
activities will:

e Continue research to identify the various biophysical
factors constraining rice yields in selected agroclimatic
areas ia the Philippines.

e Implement the methodology already developed to study farm-
level constraints collaboratively with selected national
raesearch programs,

e Ildentify factors causing different yield responses to
inputs at different lacatioms.

o Identify the relatiomship of socioceconomic constraints to
national policies and individual farmer characteristics.

o Identify regiomal water-related constraints with the
collaboration of IRRL water management researchers.

e Continue studies on problems in the use of institutlonal
credit and on the effects of land tenure on tachnology
use.

CLIMATIC ENVIRONMENT AND ITS INFLUENCE

[ — - v

The objectives of the research omn ¢climatic environment and
its influence are to provide a basic understanding of the
relationship between climate and rice vield; to identify the
factors limiting rice yield in different environments; and to

=
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e Measure the influence
and ripening as thev
interactions hetween
nicrogen.

e¢ Construct and test a productivity model to assess climaric
affect on rice productivity of a particular location when
relevant weather records and nitrogen input are given.

e Survey the weather characteristics of the major rice-
producing areas of the world and compile accurate
informartion on the rice-growing environments with

respect to types of rice culture and weather characteristics.

CONSEQUENCES OF RICE TECHNOLOGY

- -

The objectives of consequence research are to:

e Examine the effects of the introduction of new rice
technology (or of alternative technologies being planned)
on production, incomes, distribution of incomes, and
employment;

e Identify the relationship between the new rice technology
and the resource input, and product disctribution svstems --
labor, land use, water control, power sources, mechanization,
purchased inputs, processing, and marketing; and

e Evaluate programs and 'policies designed to promote the
adoption of technology in terms of their benefits and
costs to various groups in society.

IRRI's long-run comparative advantage lies in the interface
between comstraints and consequences research =~ the consequences
of reducing certain constraints on production, income, income
distribution, and emplovment. For this, 2x ante studies of the
consequences of new technology are envisioned Ifor the future.
Future efforts will:

e Develcop and test methodology that can provide ianformation
on the socioceconomic changes that may result from the
introduction of new rice technology for a cross-section
of the rural economy.

® Coordinate 3 study in three countries to project the demand
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Table 8. Distribution of efforts in the research area of GEU and climatic environment and its influence.

b

Basic ; Applied
W Pie e —— ______ The research continuum
Knowledge Methodology Screening Diagnosis of
generation nutritional
disorders
Characterization Development Screening varieties Diagnosis
of high yielding of Screening for tolerance to techniques
varieties Technigues g adverse conditions survey
Crnp—envifonment Producing new
interaction models for high
yielding varieties
Period ' % distribution
1960s 50 10 0 40
1970s 30 10 60 0
1980s 30 20 50 0.
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inpucts and
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ice and the implications for agricultural
he research svstem.

the costs of removing the various constraints

ro high yield that are identified in the rasearch om
constraints.
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OFFICE MEMORANDUM %/L 7114,

’
10: Mr. W.C. Baum (Vice President, CPS) DATE: April 27, 1979
THRU: M. Yudelman (Director, AGR/CPS) b ) o B A4
fhvont, F.L. Hotei;;%;;iéation Adviser, AGR/CPS) s e V& g el KE
SUBJECT: Bank Research Project on Management and Organization of Irrigation Projects
1. Attached is a Brief on subject project, for which the Overseas

Development Institute of London (ODI) is our principal comsultant. I
understand that you will be visiting ODI next week.

2. The project remains incomplete. The Final Report was due in
.September 1978, but we have as yet not even received an initial draft.
This is the key report, without which all the preliminaries are merely
background. Apparently the ODI project leader has had too many assign-
ments of higher priority to enable our work to be completed. He has had
time, though, to write some articles and arrange and attend seminars on
the subject, drawing significantly upon his experiences on our project.

Attachment
FLﬁotes:rm

cc: Messrs. Pickering, Donaldson



BRIEF ON BANK RESEARCH PROJECT 671-34

Management and Organization of Irrigation Projects

Brief Prepared by F. L. Hotes, AGR/CPS, April 27, 1979

Project Initiated: July 17, 1975
r
Original Target Completion Datet September 1, 1978 (in ODI contract)

Revised Target Completion Date: March 1979 (probably delayed until September 1979)

General Description:

Benefits from irrigation projects, however well planned and constructed, cannot be maximized
unless the various systems involved are well-managed and organized. Irrigation projects
assisted by the World Bank around the world have many different types of organizations and
system layouts. Whether they are effective and efficient, however, can be judged, at present,
only in a subjective manner. Available studies on organizational frameworks, operation and
maintenance procedures and principles, and costs do not provide all the information needed for
a fair comparison of the various irrigation projects. The relationships and allocation of
responsibilities among the overall project organization, other government agencies, and farmer
groups have often been entirely neglected.

Accordingly, to assist World Bank staff in appraising and supervising such projects, and to
help developing countries manage and operate existing projects more effectively and plan
future ones, this study was initiated with the following three general objectives:

1. To obtain pertinent information on actual management, crganization
and operation of selected irrigation projects.

2. To analyze and evaluate the effectiveness of management and organizations
in meeting specified objectives.

3. To develop, on the basis of these case studies, a framework for monitoring
and evaluating the efficient use of resources in the management and
operation of the projects.

Phase I consisted of a desk study of available data, development of tentative typologies and
criteria for effective irrigation management for inclusion in questionnaires and checklists,
and application of the analytical framework and evaluation criteria to one specific case. A
project assisted by the World Bank in South Asia was selected for the case study, and a copy
of the questionnaire was sent to the project organization. Problems of water delivery for
each farm plot were given special attention.

Conclusions from Phase I provided the basis for Phase II studies which involve improvements
in the typology and management criteria and the evaluation of additional cases.

" 'Résponsibility: Agriculture and Rural Development Department - Frederick L. Hotes, assisted
by an advisory board comprised of H.T. Chang, Alvin C. Egbert, Tudor M. Kulatilaka, Herve L.
Plusquellec, William G. Rodger and William T. Smith, and with the participation of John F.
Cunningham, Enzo G. Giglioli, Ulrich Kuffner and Andreas A. Meimaris (all of the World Bank).
The Overseas Development Institute (United Kingdom) has been the executing project consultant.

Estimated Cost: US$158,500

Principal Reports Received: [Note: None can be released outside the Bank because of their
confidential and preliminary nature. After study completion, selected releases contemplated. ]

1. Preliminary Desk Study, January 1976: Comparative Study of the Management and Organization
of Trrigation Profects

2, Pilot Field Study in NW Indié, May 1976, with Special Reference to Chambal Project, Rajasthan
4, A Proposed Framework for Evaluation, July 1977

3. Field Study in Indonesia, August 1978 (Field work in July - August 1977)

6, Field Study in Taiwan, January 1979 (Field work in September - October 1977)

7. Field Study in Pakistan, August 1978 (Field work in November - December 1977)

Reports Still Due: Initial and Final Drafts of Final Report




Don Pickering, AGR April 26, 1979
Craham Donaldson, Chief, AGREP

Jim Goering, AGREP

Issues in Managing National Agricultural Production

: 2 At last I've read through the 3 case studies and explanatory
materials. Together they appear to contain the basis for a highly use-
ful seminar which focuses on management and policy issues.

2. The major determinant of the "success” of the seminar may
well hinge on the success of CIMMYT organizers in attracting participants
with (a) the proper background to utilize the wealth of material in the
case studies and (b) adequate authority to begin to effect management and
policy changes, as necessary, upon their return to thefr respective
countries. The diversity of topics is wide-—-perhaps too wide to permit
meaningful communication among participants with very different back-
grounds and job responsibilities.

- 8 1 found the case studies interesting and in general well-
prepared. Perhaps the weakest was Number 1 for which I had some difficulty
in identifying the possible explanatory factors of why farmers behaved as
they did. To motivate seminar participants, I would urge that a more
explicit set of questions be developed to accompany each case study, that
the case study materials be provided well in advance of chdss discussion

and that participants be expected to prepare answers to all questions.

Of course, another critical factor determining "success” will be the lecturer.
(If he can motivate/involve participants in the case studies as do, for
example, the Harvard Business School staff in the Advanced Financial Manage-
ment Course, this approach will be very useful to participants.)

4, This initiative on management training by CIMMYT may provide an
opportunity for valuable collaboration with the Bank. Some of this case

study material, perhaps amended as necessary by Bank/EDI staff, might well
be the basis for similar training activities by EDI.

JG:ga
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¥r. Julian P. Grenfell, UH April 26, 1979
A. Muga Ahmad, AGR

World Conference on Agrarian Reform and Rural Development

Apropos our conversation yesterday on the meeting held in
New York on April 23, 1979, I am enclosing coples of the followiag
papers:
//"
(1) my back to office report: '
(11) Mr., Yudelman's letter to Mr. Cruz;

(111) four copies of Ammex I to my report.

-

You may, if you deem appropriate, informally give a copy of
Annex I to Messrs. Havord and Mathiason.

You mentioned about giving a copy of this Anmex to Mr. Hehemiah.
We have no objection to this. He has offered to carry our formal comments
with him to Rome. Would you be kind enough to hand over the letter from
Mr. Yudelman to Mr. Cruz?

Attachments
ce: Messrs. M., Yudelman, AGR; L: Cheistoffersen, ACR; T. Davis, AGROR

Mrs. S. Boskey, IRD
AMAhmad/cc

OFFICIAL FILE COPY
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Mr. Julian P. Grenfell, UN April 26, 1979
A. lusa Ahmad, AGR

World Conference on Aprarian Peform and Pural Development

Apropos our conversation ycaterday on the meeting held in
New York on April 23, 1979, I am enclosing copies of the following
papers:

(1) my back to office report;
(41) Mr. Yudelman's letter to Mr. Cruz;
(1i1) four copies of Ammex I to my report.

You may, if you deem appropriate, informally give a copy of
Annex I to Messrs. Havord and Mathiason. ’

You mentioned about giving a copy of this Annex to Mr. Nehemiah.
We have no objection to this. He has offered to carry our formal comments
with him to Rome. Would you be kind enough to hand over the letter from
Mr. Yudelman to lMr. Cruz?

Attachments

cc: Messrs. M. Yudelman, AGR; L. Christoffersen, AGR; T. Davis, AGROR
Mrs. S. Boskey, IRD , Varwan S -
AMAhmad/cc
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Mr. Moatague Yudelman, ACR and ) April 25, 1979
Mrg. Shirley Pogkey, ITD
A. Yusa thmad, AGROR

World Conference on Acrarfan Reform and Rural DPevelopment - Meeting In lew York

1

on I'raft Declaration of Priunciples and Prograrme of Action - Dack to Office Feport

L. ¥r. Crenfell and I attended a meeting on the above subject held
at the FAO office in the U¥ on Yoaday, April 23, 1979. ¥r. Yeheminh,
coordinator, Secretariat of Vorld Conference on Azrarian Reform and Raral
Development (WCARRD/4) was in the chair. As a backsround for the neeting,
tr. Hehemlah reviewed the outcome of the preparatory meeting held in Roue
in March of this year and erphasized the following:

(1) The draft Doclaration of Principles and Programme of Action
(WCARPD/4) elocely conforms to the deliberations of the
preparatory committes,

(11) It was circulated to &ll goveroments and can ba amended or
modified only by the participants at the World Conference.

(114) P20 has asked for comments from all participating governments
and U7 apencies in specific terms with drafta. Those corments
vhich are in consonance with the minutes of the preparatory
committee meeting would be incorporated before finalizing the
document (WCALRRD/4A).

(iv) Comments must be received by April 30, 1979 to enable circu~
lation of the final version to the delegates to the World
Conference by July 2, 1979,

24 During discussions, it was supgested that representatives from
concerned U} agenciles should go to RNome aad assist FAO to revise/=modify the
draft in light of the corments received from 13 agencies. This suzpestion

was not acceptable to FAD. The major issue then raised was the manner in
which FTAC would take into acgount the comments received by them, lMr. lNehemiah
stated that comnents, unless of edisorial nature, would be incorporated in
parenthesis in the text to enable the World Coafercnce to arriva at a decizion,
It vas pointed ovt that such a course would not only be cumbersome, but would
create an impression of lack of cohesion and even of eonflict between UJ
agencies. Mr. liehemish skirted the 4ssue by stating that vhen the comments
were received, appropriate authorities in PAO would conaider the gbest way

to both avoid i noring the comments and modifying the preseat draft. TFinally,
it was sunnested that before the draft is put in final shapa, 17{ acencies con~
cerned should be informed by telex of the manner ia wiich the comments were
proposcd to be dealt with by FAC. MNr. Nehemiah apparently conceded to this
recorrzendation.

3. In view of FAO's stand to amaintain the statements and reconmendations
ia the draft in its present form., 1t 4is desirable that we confine our corments
to only those which we cannot ascert in their present form. There are five such
igsues, all of these in Section ZII. Suspested substitation, wmodification and
deletion aloag with the original texts are given in Ananex I. 5



4. I read the above to Vr. Crenfell ~ he agreed with tha report. Me.
Grenfell learned in confidence that Mr. Dadzie, Director Ceneral for Inter-
national Fconomic Cooperation and Developrent, will meet with i'r. Jehemiah

and lopress on Lim that the concerns of the Uh agencies with tho draft (UCARRD/A)
tugt be fully talkén into account and preperly incorporated ia the final drafe.
Should Yr. lehemfah ba unable to give such an asgurance, Mr. Dadzie will address
the Director General of TAO on the issuc. '

5% I recomniend that Aunex I be sent to Mr. Cruz in reply to his letter
of March 23 to irx. Yudelman, through Mr. Grenfell in New York. lir. Iehemiah

will be in New York until Friday, April 27. BHe has agreed to carry the reply
ta Roma to avoid possible delay. g ;

Cleared in substance snd ce: Leif Christoffersen, ACR

Attachment

AMAhnad fee

3 oweg

ec: Mr. Grenfell; vy ¢
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OTHET

IME OF ACTION FOR FAO IN COOPEFATION WITH
2GANIZATIONS OF THE UNITED NATIC FAMILY

Monitoring Agrarian Reform and Rural Development

ORIGINAL DRAFT

A.

(141)

(iv)

Technical Assistance Activities

Monitor and evaluate the adequacy and.terms of
flows of resources, both domestic and foreign,
in relation to the targets set for rural develop-
ment and submit the results of these evaluations
through its Governing Bodies to appropriate .
international fora.

Undertake periodic reviews with each country

and with relevant international organizations

in respect of their policies and programmes

for the achievement of the objectives and
targets outlined in thig Programme of Action.

c-

(i1)

Assistance in Mobilizing Resources

Review and analyze, in cooperation with other
organizations of the United Nations system,
performance and progress in technical assist=
ance activities and set targets for the pro-
portion of such technical assistance which
should directly serve the rural poor, and
periodically evaluate whether these targets
are being met.

(1)

(i1)

Act as a catalytilc agent for the stimulation
of investment in rural development with
special regard to projects and programmes
which have a significant impact on. povetty
alleviation, and serve as a focal point
through the FAO Investment Centre for pro-
moting the project assistance from external
agencies in the field of rural development,

FAO, in cooperation with
agencies, both bilateral

external financing

and multilateral, should
expand its activities in the identification, for-
mulation, implementation and monitoring of agrarian
reform and rural development projects.

SUBSTITUTIONS, MODIFICATIONS, DELETIONS

* Monitoring Agrarian Reform and Rural Development

(111)

(iv)

Delete -- (Will duplicate collection and analysis
of data by the World Food Cduncil).

Modify as follows:

Through the appropriate inter-agency machinery of
the UN system undertake periodic reviews with each
country for the achievement of the objectives and
targets outlined in this Programme of Action.

Technical Assistance Activities

(11)

Delete —- (Each agency should be responsible for
review and analysis of 1ts own acitivites in this
and other fields. Review and analysis of this
nature on an international scale is both inappro-
priate and unnecessarily time consuming.

Assistance in Mobilizing Resources

(1)

(11)

Modify as follows:

Stimulate investment in rural development with
special regard to projects and programmes which
have a significant impact on poverty alleviaticen.
FAO Investment Centre should take initiative for,
promoting project assistance

in the field of rural development.

Modify as follows:

FAO, in cooperation with and agreement of external
financing agencies, both bilateral and multilateral
should expand its activities in the identification,
formulation, implementation and monitoring of
arrarian reform and rural development proiects.
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April 26, 1979

¥Mr. Hernan Santa Cruz
Special Representative of

the Director-General, FAO
Via delle Terme di Ceracalla
00100 - Rome, ITALY

Dear Mr. Cruz:

This is in reply to your letter Number RU7/46.4
of March 28, 1979.

Mr. Hehemiah had a meeting in New York on April 23,
with the represeatatives of some of the U agencies on docu-
ment WCARRD/4. A representative of my Department attended
this meeting. Discussions focused on the manner in which
comments on the document would be accommodated in the final
version. Our comsents are limited to some of the items in
Section XII. These are incorporated in the attached Annex I.

N far

Sincerely yours,

Montague Yudelman -
Director
Agriculture and Rural Development Department

Attachment

AMAhmad/ecc
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April 25, 1979

Mr. A. G. Taylor

Asst. Agriculture Adviser

Environmental Programs

Illinois Environmental
Protection Agency

2200 Churchill Road

Springfield

Illinois 62706

Dear Mr. Taylor:

1 appreciate very much your prompt response to my request for
information on your reports on "Effects and Costs of Erosion in Illinois.”
While I have not yet had an opportunity to read them in detail, they
appear to contain many valuable guidelines and checkpoints.

Enclosed are copies of three Bank publications. Only one focuses on
environmental problems, but the others may be of general interest to you
and your colleagues.

Thank you for your help.

Very truly yours,

Frederick L. Hotes
Irrigation Adviser
Agriculture and Rural
Development Department

Enclosures: (1 each)

"Environment and Development” (June 1975)
"World Bank Annual Report 1978"

"World Bank Atlas-——Population, Per Capita
Product and Crowth Rates (1977)"

OFFICIAL FILE COPY



Mr, Montague Yudelman, ACR and April 25, 197¢
¥rs. Shirley Boskey, IRD
A. Musa Ahmad, AGROR

World Conferemce on Agrarian Reform and Rural Development - Meeting in Kew York
on Uraft Declaration of Principles sud Programme of Action - Back to Office Report

L. Mr. Crenfell and I attended a meeting on the above subject held
at the FAO office in the Ul on Monday, April 23, 1979. Mr. Nehemiah,
coordinator, Secretariat of World Conference on Agrarian Reform and Rural
Development (WCARRD/4) was in the chair. As a background for the meetiag,
Hr., Hehemiah reviewed the outcome of the preparatory meeting held in Rome
in March of this year and emphasized the following:

(1) The draft Declaration of Principles and Programme of Action
(WCARRD/4) closely conforms to the deliberations of the
preparatory committee.

(11) It was eirculated to all goveraments and can be amended or
modified only by the participants at the World Conference.

(141i) FAO has asked for comments from all participating governments
and UN agencies in specific terms with drafts. Those comments
which are in consonance with the minutes of the preparatory
committee meeting would be incorporated before finalizing the
document (WCARRD/4).

(iv) Comments must be received by April 30, 1979 to enable circu-
lation of the final version to the delegates to the World
Conference by July 2, 1979.

2. During discussions, it was suggested that representatives from
concerned UN agencles should go to Rome and assist FAO to revise/modify the
draft in light of the comments received from UN agencles. This suggestion

was not acceptable to FAO. The major issue then raised was the manner in
which FAO would take into account the comments received by them. Mr. Nehemiah
stated that comments, unless of editorial nature, would be incorporated in
parenthesis in the text to enable the World Conference to arrive at a decision.
It was pointed out that such a course would uot only be cumbersome, but would
create an impression of lack of cohesion and even of confli:t.between UN
agencies. Mr. Nehemiah skirted the issue by stating that when the comments
were received, appropriate authorities in FAO would comsider the gbest way

to both avoid ignoring the comments and modifying the present draft. Finally,
it was suggested that before the draft is put in final shape, UH agencies con-~
cerned should be informed by telex of the manner in which the comments were
proposed to be dealt with by FAC. Mr. Nehemiah apparently conceded to this
recommendation.

e A In view of FAO's stand to maintain the statements and recommendations
in the draft in its present form, it i{s desirable that we confine our comments
to only those which we canmot accept in their present form. There are five such
issues, all of these in Section ¥II. Suggested substitution, modification and
deletion along with the original texts are given in Annex I.

OFFICIAL FILE COPY



4, I read the above to Mr. Grenfell - he agreed with the report. Mr.
Grenfell learned in confidence that Mr. Dadzie, Director General for Inter-
national lconomic Cadperation and Development, will meet with MHr. Hehemiah

and impress on him that the concerns of the UN agenciles with the draft (WCARRD/4)
must be fully takén into account and properly incorporated in the final draft.
Should ¥r. Nehemiah be unable to give such an assurance, Mr. Dadzie will address
the Director Ceneral of FAO on the issue.

5. I recommend that Annex I be sent to Mr. Cruz in reply to his letter
of March 28 to ¥Mr. Yudelman, through Mr. Grenfell in New York. Nr. Hehemiah
will be in New York until Friday, April 27. He has agreed to carry the reply
to Rome to avoid possible delay.

Cleared in substance aud ce: Leif Christoffersen, AGR

Attachment

AMAhmad fee

cc: Mr. Grenfell, UN
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XII.

PROCRAL
OTHER ORGANIZATIONS OF THE UNITED NATION

™ME OF ACTION FOR FAO IN COOPERATI™ WITH
FAMILY

ORIGINAL DRAFT

A. Monitoring Agrarian Reform and Rural Development A.

(iii)

(iv)

Monitor and evaluate the adequacy and.terms of
flows of resources, both domestic and foreign,
in relation to the targets set for rural develop-
ment and submit the results of these evaluations
through its Governing Bodies to appropriate
international fora.

Undertake periodic reviews with each country

and with relevant international organizations

in respect of ‘their policies and programmes

for the achievement of the objectives and
targets outlined in this Programme of Action.

G Technical Assistance Activities Ce

(11)

Review and analyze, in cooperation with other
organizations of the United Nations system,
performance and progress in technical assist-
ance activities and set targets for the pro-
portion of such technical assistance which
should directly serve the rural poor, and
periodically evaluate whether these targets
are being met.

D. Assistance in Mobilizing Resources D.

(1)

(i1)

Act as a catalytic agent for the stimulation
of investment in rural development with
special regard to projects and programmes
which have a significant impact on poverty
alleviation, and serve as a focal point
through the FAO Investment Centre for pro-
moting the project assistance from external
agencies in the field of rural development.

FAO, in cooperation with'external financing
agencies, both bilateral and multilateral, should
expand its activities in the identification, for-

mulation, implementation and monitoring of agrarian

reform and rural development projects.

NEA 1

SUBSTITUTIONS, MODIFICATIONS, DELETIONS

Monitoring Agrarian Reform and Rural Development

(1i1)

(iv)

Delete —- (Will duplicate collection and analysis
of data by the World Food Coéuncil).

Modify as follows:

Through the appropriate inter-agency machinery of
the UN system undertake periodic reviews with each
country for the achievement of the objectives and
targets outlined in this Programme of Action.

Technical Assistance Activities

(11)

Delete —— (Each agency should be responsible for
review and analysis of its own acitivites in this
and other fields. Review and analysis of this
nature on an international scale is both inappro-
priate and unnecessarily time consuming.

Assistance in Mobilizing Resources

(1)

(11)

Modify as follows: ;
Stimulate investment in rural development with
special regard to projects and programmes which
have a significant impact on poverty alleviation.
FAO Investment Centre should take initiative for
promoting project assistance

in the field of rural development.

Modify as follows:

FAO, in cooperation with and agreement of external

financing agencies, both bilateral and multilateral,

should expand its activities in the identification,
formula.ion, implementation and monitoring of
agrarian reform and rural development projects.
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Irrigation Suitability Land Classification: Participation in Expert
Consultation on Land Evaluation for Irrigation sponsored by the United
Nations Food and Agriculture Organization, February 27 to March 2, 1979
Rome, Italy

Introduction

1. The Mission represented the Bank at the Expert Consultation on
Land Evaluation for specific Land Use (Irrigation) sponsored by the United
Nations Food and Agriculture Organization (FAO) and held at FAO headquarters
in Rome February 27 to March 2, 1979. The Consultation was convened to:

a) "bring together a wide range of experience on the criteria
needed for evaluation of land suitability for different
kinds of irrigation'; and

b) '"draft recommendations for instigating an improved, more
standardized, system of land evaluation and for the
preparation of a practical manual dealing with the purpose,
interpretation and use of surveys for irrigation suitability."

2 Annexed are copies of the agenda and a listing of participants
(Annexes 1 and 2).

Background

3 Over a period of about ten years, FAO has QEen developing "A
Framework of Land Evaluation." This stems from insistance by the Bank and
recognition by FAO that soil surveys as traditionally made did not meet needs

in assessing agricultural potential of the world and planning for development.

In the Framework, land is being defined as the physical environment including
soils, climate, relief, hydrology, and vegetation. The evaluations would

be mide iHirelaiion to specific uses with respect to specific inputs and

with RERENEREHE J'mlrypa.rt::tci]:mat:i.cm. of crop ecologists, agronomists,
climatologists, and economists in addition to pedologists. While the

evaluations of lands have been initially based on physical attributes, the
developers of the Framework recognize that economic and social factors need

to be taken into account. In this regard, FAO had been exploring requirements
for both social and economic aspects and giving consideration to evaluation

of these factors in the Framework. The importance of having a system of irrigation
suitability land classification that will utilize and integrate the contributions
of all requisite disciplines, particularly economics, cannot be overemphasized.
Sound planning cannot proceed on the basis of missing links. Thus, incorporation
of the social and economic aspects into the Framework is crucial and would
constitute a big step forward in serving Bank needs as a basis for appraisal

and financing of water and land projects.

Jun 26 ED



Mr. D. Pickering S2= April 24, 1979

Results of the Consultation

4, The Consultation reviewed the concepts, principles, and features

of the Framework in planning for irrigation development and maintenance as set forth
in the paper by Dr. M.F. Purnell (Annex 3). The principles would suffice provided
the system is modified, supplemented, and clarified to accommodate prediction and
appraisal of land-water-crop and economic interactions expected to prevail under
future conditions, i.e. with and without project for resource modification and
management. Some of the FAO staff and participants had not visualized that the
future situation without project may differ from the present. Also, the future
situation with project may constitute a lower level of productivity than the present
situation. The consultation endorsed the necessity of this and inclusion in the
Framework.

Da The Consultation emphasized the importance and need of the
interdisciplinary approach to land classification and selection for irrigation and
recommended that FAO continue to further develop a land classification manual and
implement satisfactory surveys. The recommendations are enumerated in Annex 4.

6. The Consultation agreed that the Manual should include a checklist of
Land Features which would need to be taken into account in Land Suitability Classifi-
cation for Irrigation when appropriate. It further agreed with a recommendation

made by the Bank delegation that priority be given to preparation of a draft of the
checklist which would be published in advance of the Manual for guidance of persoms
and organisations wishing to institute the new procedures in studies which are

ongoing or immin4nt. Where appropriate the Draft checklist might refer to existing
guidelines for additional detail. The Bank should be prepared to allocate personnel
and time to reviewing the check-off list when it becomes available.

T The Bank delegation also recommended and the consultation agreed that
a target of May 1, 1979 be set for distribution of an outline for the manual to
participants in the consultation and other interested parties and that a target of
June 30, 1979 would be set for receipt of comments and suggestions. This would
facilitate an early start on the detailed preparation of the Manual.

8. Because the system of land classification that is evolving will be
essentially identical to that of the USDI Bureau of Reclamation, it would be
advantageous that FAO engage Reclamation to assist in drafting the check-off list and
the subsequent manual. Reclamation is willing to undertake this work but would have
to be compensated, FAO indicated that they would solicit the services of Reclamatiom.
The possibility of the United States Agency for International Development (USAID)
financing the services of Reclamation should be investigated. In order to be in a
position to influence the scope of the work to be undertaken on the manual the Bank
should budget for a limited input of staff and/or consultants time and travel.



Mr. D. Pickering -3- April 24, 1979

9. Members of the Bank Mission performed major roles throughout the
Consultation particularly in the Session on "The Application of Land Evaluation
Standards for Investment in Irrigation." Mr. Collins chaired this session.

Mr. Hotes expounded the Bank's concern for relevancy and technical excellence of work
and soundness in planning, implementing, operating, and maintaining irrigation projects.
Mr. Peters presented the paper entitled "Views on Land Selections for Water and Land
Resource Development'. (Annex 5).

Annexes
cc: Mr. W. Clark , Regional Assistant Directors (Agric.)

WPeters:sj



o BB i ANNEX 1

Fxpert Consultation on Land Evalustion Criteria
for Specific Land Uses (Irrigation)

F40, Rome, 27 February = 2 March 1979

PROVISIONAL AGENDA

Tuesday, 27th February 1979

09.00
09.30

10.00

10,15
The 15

12.30

14.00

15,00

15.15
16,00

16.45
77430
18.00

Te

Opening Ssession

Participants assemble in the Ethiopia Room (C-285/89)

Opening address by Dr. Dudal, Director Land and Water Development
Division

Coffee break

Approaches and Experiences in Land Evaluation for Irrigation

The FAO approach to land eveluation for irrigation (M.F. Purnell)

Nature and relationships of diagnostic characteristics illustrated
by experience from recent Land Resources Development Centre projects
(AeJ« Smyth)

Lunch break

Land classification for determining suitability of lands for
sustained crop production under irrigation (%o Resler)

Coffee break

A systems approach to lard evaluation for irrigation (K.J. Beek)

Remote sensing and criteria for land evaluation for irrigation
(DeCe Nduaguba)

Criteria for irrigation suitability (D.A. Russell)
Close

Soirée by invitation of Dr. Dudal

Wednesday, 28th February 1979

09.00

10,00
10415
11.00

12,00

2.

Parameters Used for Land Evaluation for Various Irrigation Technigues

Evaluztion of the physical environment for irrigation inm.terms of
land characteristics and land gualities (C. Sys)

Coffee break
Criteria for assessing water for irrigation (D. Westcot)

Laboratory and field determinations of importance for irrigation
(P. Arens)

General discussion



12,30
14..00
15.00
15,15
16.00

16445
17.30

Lunch break

Land evaluation criteria for drip irrigation (D. Goldberg)
Coffee break

Sprinkler irrigation requirements (C. Vanzetti)

Evaluation of the hydrological regime and drainsge corditions of
soils for different systems of irrigation (P. Jongen)

Drainage as a criteria for irrigability (discussion) (FAO staff)
Close

Thursday, 1st March 1979

09.00
10.00
10415
11.00
11.45
1230

14.00

15400
15415
16415
1715

3.

4.

Land Evaluation Criteria for Specific Crops and Soils

Land evaluation criteria for irrigated sugar cane (R. Yates)

Coffee break

Criteria for irrigated Vertisols (cotton) in the Sudan (0. E1 Tom)
Land evaluation criteria for irrigation in India (J.C. Bhattacharjee)
Criteria for land evaluation used in Pakistan (M. Rafiq)

Lunch break

The Application of Land Evaluation Standards for Investment in
Irrigation Development

Bank requirements in land selection for water and land resource
development (W.B. Peters)

Coffee break
The economic impact of physical land suitability criteria (H. Bergman)
Physical and economic land evaluation for irrigation (N.R. Carpenter)

Close

Friday, 2nd March 1979

09.00

10430
10445

12.15
14,00
15.00
15415

5.

Discussion and Recommendations

Discussion (by groups). Establishment of criteria for land
suitability for irrigation

Coffee brezk

Discussion: What form should a manual of land evaluation ard
classification tzke.

Lunch brezk
Recommendations for future action
Coffee break

Closing session
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EXPERT CONSULTATION ON LAND EVALUATION CRITERIA
FOR SPECIFIC LAND USES (IRRIGATION)
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The FAO Approach to Land BEvaluation and its Application
to Land Classification for Irrigation

by

H.F. Purnell

SUMMARY

The main features of the FAO Framework for Land Evaluation are
described. Special consideration in rlassifying land for irrigation
suitability are outlined. Questions are raised about the appropriateness
of the methods for supplying the needs of decision making for irrigation
development and rehabilitation, anc the orientation of a proposed practical
mamual of land classification for irrigation suitability.

BACKGROUND

FA0 staff have fresuently been engaged in making surveys for
irrigation development. Collection oF basic environmental data is followed
by interpretation of this data 1in terms of land suitability. Usually a land
classification system is developed on the spot to suit local conditions.
Commonly the system is an adaptation of the system developed by the U.3.
Bureau of Reclamation (1953). Attempts to standardize methodology, for
rainfed as well as irrigated agriculture, led through a preparatory
process of consultation over the past 10 years to the publication of the
Framework for Land Evaluation (FA0, 1976). This sets out the concepts and
principles of land evaluation which have been found internationally
acceptable, but does not go into the details of the land characteristics
which are to be used or the critical values for specific uses.

The principles of the Framework and of the USBR system are compatible.
There have been consicderable changes snd adaptations made in the USBR system
since 1953 (which this meeting will hear about). The Framework is intended
to place e lesser emphesis on 1imitations and more on opportunities of the
land resources (whirh is how the farmer or developer sees the problem)°
As the Framework treats irrigated agriculture, simply as a specific land
utilisation type it makes easier the comparison of the benefits from
developinz land for rainfec as compared to irrigated agriculture : this
can be an important szdveantage in situstions where there is more land
than water and a choice must be made as to which land is to be irrigated.
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We are now concerned to know whether land evaluation and
classification as it 1s practiced, and as recommended in the Framewvork,
is providing the information which is needed by the people who make
decisions on investment in irrigstion cdevelopment. We would like to know
how the methodology can be improved to be more useful. What features
of the environment are wezlly important ? Is it sensible to try to develop
universally applicable sets of critical values related to specific forms
of irrigation ? On the other hand are land classifiers wasting time and
money collecting needless information, or informetion in a form which
camnot be used by other specialists concernsd with planning irrigation
projects ?

THE FRAMEWORK FOR LAND EVALUATION

The main concepts which are basic to the system can be summarized
as follows:

1. The evaluation ig of land not soil. All aspects of the environment
need to be considsred (climrtes, soil. weter loec=tion etr,)

2. Lend suitebility must be for sperific kinds of use wh ch must be
defined (i.e. in terms of ecrops, kind of irrimstion manrgzement level
etca)

3. Bveslustion must be in terms of bencfits obteined in relation to inputs
needed on different types of lsnd. This norm~lly m=ans that evzlu-tion
is essentirlly economic (though the degree of nesntificrtion depends
on the dsta aveileble)

A. Evalurtion must be rel:sted to local physical and socio—economic
conditions. Assumpiions sbout these fzetors often implicit should
be explicitly steted

5. Bvzlurtion re uires comparison between different kinds of use This
mey be between pres nh use ~al poseatisl use ~fter steted improvements
Or fOENATiS0N D .n different cropz or ¢ifferent irrigstion methods.

e

ility is for uce on = sustzined bssis. Predictions must indicate
nvironment~l derradztion will not eliminste benefits.

@ o

T A maltidisriplingry ropro:ri is reuuirgg. Specialist contributions
are needed, particularly from economists and irrigation specialists
and ensineers. 1In quelitative evaluation economics may provide no
more than genersl background to evaluation of physical conditions. For
quantitative cconomic classification the comparison of benefits and
inputs requires 2 tea.r of specialists to produce reliable results.

The process of evalustion of land suitability can be described
in a nutshell as: description of the snvirommental features in the region,
determination of the resuirements of the land uses under consideration,
and matching of the recuirements to the environmentazl features in order
to determine the land suitability for the specific use. Some of the
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main features of the methodology which the Framework recommends can be
briefly summarized as follows:

1'

Land evaluation is a cyclic or iterative process. There must be
feedback between resource surveyors, interpreters and users of the
information and interpretation. The specifications of the land use
types or of improvements needed may need to be changed, the environ-
mental features studied may have to be altered, criteria for assessing
suitability may need adjustment, and so on, in the light of findings
of the surveys or economic analysis, in order to work towards the best
solutions of land use zlternatives. The lack of such interaction
between the activities of the land resource surveyors and the
irrigation specialists and the economists 1s probably one of the main
failings of land classification in the developing countries.

The Framework recommends the use of the concept of "land qualities"
to overcome the problem of the interaction and cumulative effect of
ipdividual land characteristics. Land characteristics distinguish
one mapping unit from another and can be measured (or estimated),

as for example soil depth, texture, rainfall, evapotranspiration. A
land quality is a complex attribute of land which acts in & distinct
manner in its influence on the suitability of land for a specific
land use, and is used t6 distinguish land classes of different

value. An example is "moisture availability", which results

from a combination of the characteristics mentioned above. Some
difficulties arise in the use of land qualities, although their use
seems more rational and more likely to lead to advances in understanding
of the factors that control land suitability. Part of the problem is
the shortage of knowledge of the requirements of land use types - for
example crop requirements or the critical factors for verious forms
of irrigation. The expert consultation on Land Evaluation Standards
for Rainfed Agriculture (FAO, 1977) identified this as a major field
in which data collection is needed if land evaluation is to be
maerkedly improved, and some progress has been made. The need for
irrigated agriculture is no% less though one may hope that the
information is more readily available.

The concept of diagnostic features has been fourd useful. They are
land characteristics or qualities that have an understood influence

on the output, or required inputs, of a specified land use and serve
to define the limits between classification classes and to distinguish
between the suitability of different tracts of land. Sets of critical
values can be established to define limits between suitability classes.
The extent to which it is possible to establish such diagnostic
features and sets of critical values for general use in evaluating
land for various kinds of irrigated agriculture is a ma jor concern.

The Framework distinguishes between gualitative and quantitative
classification. The latter means that the distinctions between
suitability classes are made in numerical terms, usually economic,

which permit objective comparisons between classes relating to different
kinds of land use. Qualitative classification is all that is possible
if data is inadequate or in the absence of a multidisciplinary team.
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5. It is proposed that the classification should have two orders -
suitable and non-suitable land — land classes which distinguish
degree of suitability, sub—classes which differ in the nature of the
limitations, and units which have minor differences in management or
improvement requirements (and are only used in detailed on-farm work) «
Commonly the most important critical values to establish are those
separating first class land, with few limitations and the suitable
from the non-suitable land. The former limit is rather stable whereas
the latter is likely to vary with economic conditions, for example
crop prices, cost of fuel used in land levelling ant the like,

SPECTAL FEATURES OF LAND CLASSIFICATION FOR IRRIGATION SUITABILITY

For evaluating land suitability for irrigation basic data must be
collected on: '

1. Topography — slopes; microrelief, etc.

2. Soils
3. Substratum - impermeable layers, gypsum beds, etc.

A, Water — supply quantity, cuality, groundwater level and fluctuations,
return flows.

5. Other features such as accessibility to markets, socio—economic
conditions, etc. (which are not specific to but may have special
importance for irrigation development).

The significance and complexities of these items are well known
to this gathering and there is no space to elaborate on them here. A
multidisciplinary team is obviously required to make a fully quantitative
study and interpretation. Failing that, the soil surveyors (or equivalent)
can collect useful data on 2ll of these items, which will permit a relizble
qualitative land classification to be made.

It is important to distinguish between land evaluation for land
classification for irrisation and economic evaluation for project formulation.
The land classification provides a sst of interpretations of basic environ-
mental dats which facilitates comparisons of the advantages and disadvantages
of developing diverse tracts of land in various ways. Project formulation
uses the land classification but also requires different kinds of inputs
from the irrigation specizlists of various kinds and from the economists.

The irrigation inputs (such as kind of irrigation system) and the economic
parameters (such as marketing projections, amortisation perio’s, interest
rates) may be far more important economically than the differences in

land suitability. They influence the results of land suitability evaluation
but are not part of it, at least as it is commonly understood by our

land evalustion specialists. This point is illustrated by the OECD Guide

+o Economic Evaluation of Irrigation Projects (1976) in which 2 or 3 pages -
sut of 250 are devoted to the physical resource base including land evaluation.
Though the land suitebility may form a minor aspect of the project formulation
and of the economic variables to be considered, it may, however, be 2
prohibitive factor.
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It is also necessary to consider the scale and intensity of the
work and the phase of development which has been reached. Though the
general principles may remein the same, the criteria for land suitability
may differ according to whether the land evaluation is for identification
of suitable irrigable areas, a feasibility study, project appraisal or
project implementation.

Certain features of land evaluation may differ according to whether
the evaluation is for development of new land or for rehabilitation (in
a very wide sense) of existing irrigated land. The latter may be at
least as important in acreage to be undertaken in the developing countries
in the next decades as new irrigation projects, so it should not be forgotten
in considering criteria necessary.

Land evaluation, perhaps especially for irrigation, must deal with
very complex situations. The roles of systems analysis, modelling,
computerization of data processing, are likely to be increasingly introduced
by FAO specialists and others, and may affect the procedures and criteria
used. It is unfortunate that the man who was to have presented a paper on
this subject was called away at the last moment to cope with severe flooding
in an irrigation project for which he has responsibility.

CONCLUSION '

The present situation is that a methodology has been developed
vhich seems to meet international azpproval. At present however land
classification for irrigation in the developing countries is rarely a
miltidisciplinary effort as recommended. Even if the different specialists
are all included in z team there is inadequate interaction in their work,
and the quality of the land classification suffers.

A practical Mamual of Land Suitability Classification for Irrigation
would help to improve this situation. FAO has the intention to develop
such a manual (in collaborzation with the USBR), and the discussions and
recommendations of this expert consultation have a bearing on the form it
should take. It is necessary to ensure that the concepts are understood
in the same way and the inputs required for reliable land evaluation are
recognized by all concerned. It would help to ensure that the product
of the land classifier is what the decision-makers need for decisions on
irrigation development.

To end with 2 guery to which we may recur during this meeting:
ig the approach outlined here, and more exhaustively treated in the
documents referred to, satisfactory ? Or is something much broader dealing
with economic evaluation of the whole irrigation complex wanted ? Or
alternatively, would something much simpler, considering only the direct
effect of physical envirommental conditions, meet the needs adequately ?
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ANNEX 4
L

The Consultation

1. FEndorses the principles and concepts of the "Framework for Land Evaluation" in
eviluating land sultability for irrigation;

2. Emphasises the importance of an interdisciplinary approach; recognises the dynamic
nature of the inputs and that the classification is therefore liable to change over time:
and

3. Recommends that FAO continue to propagate use of the principles through compilation
of a Manual for Land Evaluation for Irrigatiom.

The Manual would be an interdisciplinary publication and should be addressed to all
concerned with developing lands for irrigation.

The Manual should include a checklist of criteria which are relevant to land
suitability classification for irrigation in different circumstances, the items in
which would relate primarily to limitations and other diagnostic characteristics that
experience has shown to be important, together with the identification of factors
which may be advantageous.

The checklist needs to be very carefully structured at several levels of generalisation
and might be published at successive approximations of detail.

The checklist would be supported by and would provide a cross reference for appendices
describing experience and providing explanation or further reference to the various
items.

Priority would be given to preparing a preliminary checklist to be made available in
advance of publication of the Manual. The preliminary checklist might refer to existing
guidelines (e.g. USBR) for more detail where appropriate as an interim measure.

A chapter in the Manual would address the relationship between land characteristics
(qualities) and irrigation design data and another chapter would provide guidance on
the identification of specific use conditions relevant to particular irrigation
methods to assist in the selection and design of appropriate irrigation systems.

An ad hoc working group be set up, in the first instance to prepare an outline for

the Manual, which would be circulated for review and comment to participants in the
consultation and other interested parties in order to ensure that the scope of work

on the Manual is appropriate and adequate. In order to permit an early start on
drafting of the Manual, a target of May 1, 1979 should be set for circulation of the
outline and June 30 1979 for receipt of comments.

4. Further recommends that:

Recognizing the dynamic nature of the parameter determining success of irrigation
projects, adequate studies must be made in order to predict future conditions and

that the Manual needs to draw the attention of evaluators to the range of factors, some
permanent, some dynamic and some ephemerel, which must be considered in land evaluation
and provide guidance in their use. The interdisciplinary land evaluation team, as part
of its specific task of evaluation should recommend specific applied adaptive trials to
provide groundtruth for crop requirements and adaptability to heal site conditionms,
such trials to be initiated through collaboration of existing national research
institutions, international research centers and pilot development projects within the
boundaries of proposed projects. The team should include where appropriate members

who could provide necessary and sufficient support in the field of social and
institutional aspects of irrigation development.
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The procedures for land evaluation should be based on a system of data generation/
collection and sequential analysis and evaluation in order to identify problems and
limitations and decide on appropriate further studies and tests necessary to determine
their detailed nature and scale together with identification of appropriate corrective
measures and their physical requirements and costs.

The utilisation of land qualities in the interpretation of suitability of lands for
irrigation be encouraged. The interpretation should establish the limitation which
downgrades land suitability from optimal toward marginal. Recognising that

many classifiers presently are trained to evaluate in terms of characteristics rather
than qualities of lands it will however be necessary to provide for a gradual transition
using both qualities and characteristics though treating the two separately in

arriving at the land evaluation classification.
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VIEWS ON LAND SELECTION
FOR
WATER AND LAND DEVELOPMENT 1/ 2/

by

William B. Peters 3/
INTRODUCTION

Water on land resource development and maintenance are of paramount
importance in meeting the existing food, fiber and energy crises; improving
the living standard of people; and preserving the environment. This paper
summarizes views on land selection to water and land development by World
Bank programs to meet this challenge in the developing countries.

The paper briefly describes the requirements with respect to basic
data, evaluation and product from the standpoint of an international financing
agency; factors in addition to soil that need to be taken into account, kept
in perspective and integrated; preferred approaches to land selection; the
need for streamlining investigations; and principal deficiencies in surveys
as commonly made in meeting needs. The paper emphasizes that data collection
and land selection need to be approached as an interdisciplinary exercise
wherein contributions are made by economists, hydrologists, drainage engineers,
agronomists and others.

It is pointed out that pedologists or soil surveyors given the
appropriate training, experience and facilities and through consultation with
other disciplines in developing land classification survey specifications for
a specific setting, followed by periodic review, can accomplish most of the
data collection, mapping, delineation and classification of lands susceptible
of sustained irrigation agriculture, i.e arable lands as guided by farm pro-
duction ecomomics. This would include evaluation and mapping of land pro-
ductivity, land development costs, water management requirements, land
drainability and interaction of water quality on soils and crops for ranges
of leaching fraction but not include determining drainage requirements and
designing the drainage system. The land classifier also serves an important
role but to a lesser extent than some of the other disciplines, particularly
engineering, economics, law and political science in the selection of those

1/ A paper prepared for the Expert Consultation on Land Evaluation Criteria
for Irrigation sponsored by the United Nations Food and Agriculture
Organization, February 27 to March 2, 1979, Rome, Italy.

27 The views expressed in this paper are those of the author and not
necessarily those of the World Bank.

3/ Soils Specialist, Agricultural and Rural Development Department,
World Bank, Washington, D.C.



lands previously classed arable to be actually served by project facilities,
as guided by economics of plan formulation and other decision-making processes.
Complete cooperation and coordination, along with provisions for exercising
flexibility when encountering changed conditions, are required to ensure the
best final plans and eliminate unnecessary and costly work in making plans.

After formulation of a project, there should be continued heavy
involvement of soil scientists during the final design, post construction,
development, and settlement and maintenance phases. Ways and means are
suggested whereby soil surveyors may produce a better product by becoming
more involved and taking an expanded role in the planning process and imple-
mentation of projects.

Also, to bring about more effectiveness and efficiency in land
selection for irrigation, the paper stresses the importance and usefulness
of adapting a system of soil characterization by field and laboratory methods
subsequently referred to as screenable soil characterization. The system
guides selection of meaningful measurements and serves to appraise soil
characteristics in confirming field judgments with respect to both diagnoses
and prognosis as related to land classification surveys, drainage investiga-
tions, and environmental assessments.

Background information on the World Bank concerning membership,
structure, functions, operations, activities, lending procedures, and develop-
ment programs relating to the context of this paper are briefly described in
Annex I. The following statement from the annex summarizes the Bank’s concern
for relevancy and technical excellence of works and soundness in planning,
implementing, operating and maintaining irrigation projects:

"To maintain the confidence of both member governments and

the international finance community and thereby enable a
continued source of funds for development, the Bank carefully
appraises all aspects of projects submitted to it for financing.
Thus, the planning of projects and analyses must be technically
and economically sound. Studies, particularly water and land
resources investigatioms, must be relevant and of the highest
quality commensurate with objectives. The Bank also periodic-
ally reviews the execution and operation of those projects
which it helps finance and provides advice and assistance to
the borrower in the attainment of project objectives."

Acknowledgement of the assistance given to the author in preparatiom
of the paper is given in Annex II.
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WATER AND LAND RESOURCE DEVELOPMENT

Water projects may be single or multi-purpose in concept, thereby
providing for some or all of the following purposes: flood control; river
regulation and control; navigation; fish propagation; hydroelectric power
generation, transmission and marketing; municipal and industrial water
service; water quality modification; disease control; environmental enhance-
ment; irrigation water service; water regulation in flood plains; reclamation
of marshlands and tidelands; and related uses. Therefore, financing of
projects requires that studies be made and plans be developed for the
regulation, conservation, management, and utilization of water and land
resources along with design and construction of facilities. The scope of
investigations may range from an entire basin water land resource develop-
ment to small single-purpose irrigation projects, including rehabilitation
of existing projects.

Approach to Water and Land Projects

The development of multi-purpose projects or single-purpose irriga-
tion, water regulation and drainage projects involves substantial capital
investments. Assurance that investments will achieve intended goals depends
largely on relevancy and adequacy of investigations and soundness of the
plans developed. Capital is easier to obtain when the borrowing nation can
demonstrate it is capable of adequately planning, supervising and effectively
operating proposed developments. Technology, particularly water and land
selection, should be realistic and effective for the time and place. Formula-
tion of plans is a complex process involving several disciplines, whether the
planning be for a single project or an entire river basin comprising many
projects. The team approach covering the whole range of necessary specialist
expertise should be the foundation of planning for a specific project.

Water projects need to be fitted into the prevailing economic,
social and cultural patterns which differ radically between countries. This
imposes different conditionms and constraints upon the practice of irrigation
engineering. Moreover, that the often inadequate consideration given to the
non-engineering phase of water project planning has been repeatedly voiced
in conference proceedings, seminars, special reports, task force studies and
other literature (Marr 1967; United States Panel in the World Food Problem,
1967; Reid, 1962; and the United Nations, 1951). Pertinent to this is a
statement made more than 60 years ago by F.H. Newell, then Commissioner of
the US Reclamation Service, who wrote:

"Irrigation enterprises as a rule have been considered mainly from
the physical or engineering side. The promoters, more concerned
with the irrigation developments, have approached the subject from
the standpoint of the details of building the works ... it has been
a matter of surprise for them to discover, after the works are built,
and are in condition for operation that the real elements of success
are more dependent upon proper relations with the farmers and with
the soil than those upon the works themselves." (Newell, 1916)
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. More recently, the Asian Agricultural Survey Team (Consultative
Committee, 1968), panel assembled by the Asian Development Bank, stated:

"The success of an irrigation project lies not in its structure of
canals or drains but in the productivity of the water when applied
as an input to crop production. The relation between irrigation
and water use is often forgotten in the noise and excitement of
constructing monuments to modern man’s inventive genuis."

In financing water projects, the World Bank insists that plans may
be developed that are realistic for the project setting. This is not an easy
task. Much of engineering science as applied to irrigation can be readily
quantified, while the social, agricultural and economic sciences that guide
selection of plans are more difficult. The problem is compounded when neces-
sary, reliable statistics and relevant research results are lacking. It is
preferred to not use inference and extrapolation on a large scale. Adequate
predictions of uncertainties bearing upon a plan require, above all, improved
quantitative and qualitative models that can be applied with confidence to
project planning in the developing countries.

Environmental Concern 4/

Much of the effort to raise the standard of living in the developing
countries involves deliberately modifying the natural environment. Construct=-
ing roads, dams, airports, irrigation and sewerage systems, power plants, and
industrial facilities frequently results in ecological problems because the
consequences for the environment were not adequately considered in project
planning or implementation or because the information necessary to forecast
the eventual impact on the environment was inadequate. Also, where adverse
ecological consequences are forecast, effective steps to prevent or minimize
the damage may sometimes not be taken because data on cost-effective safe-
guards or on economically competitive project altermatives are inadequate.
Although the magnitude of the loss in ecological values varies, there is a
real cost to society over the long run.

In recent years, many warnings have been issued in many regions of
the world--in both developed and developing countries--that deterioration in
air, water, soil and other natural resources threatens the quality of the
environment and of life, including human life. The urgency of such warnings
is now considered by many conservation groups, scientists and government
agencies to be especially acute.

International development assistance has always attempted to address
problems of the human environment--the principal focus being the poverty,
disease, hunger and illiteracy associated with the lack of economic develop-
ment. Worldwide concern, however, has steadily mounted over other aspects of
environmental problems--those which emerge as undesirable secondary effects of
the very processes of development itself.

4/ Based on World Bank, June 1975 - Environment and Development.
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In 1970 the World Bank Group established the post of Environmental
Adviser "to review and evaluate every investment project from the standpoint
of its potential effects on the environment". Protection and enhancement
of environmental quality is a priority matter in all investigations in the
formulation, appraisal and execution of projects. Therefore, land resource
studies should encompass evaluations of ecological interrelationships within
environmental systems.

WATER AND LAND RESOURCE INVESTIGATIONS

The studies made in generating, appraising, and implementing agri-
cultural projects usually address the present social, agronomic, and economic
situations with respect to food and fiber production, marketing, consumptionm,
and means and feasibility for their modification. This includes, water, land,
human resources, and institutional development. Also changes in land use for
increasing production and marketing to benefit farmers and other people are
considered commensurate with promoting social well-being and improving or
maintaining a favorable environment. For these studies, agriculture encom-
passes land resources, farm enterprises, and socio economic surveys. The
agriculture study might cover a diversity of needs and conditions including
both rainfed and irrigated lowland or upland agriculture under either private
or government ownership and management.

The studies also embrace the relationship of a potential irrigation
development to surrounding areas and also long-term impacts including the
broad environmental and social spectrum. It is insufficient and dangerous
to consider an irrigation project in complete isolation of its surroundings.
It is essential that the impacts resulting from development, land use, and
management of a project on nomn-project lands and vice versa be addressed.
Resler (1978) describes a developmental approach to accomplish this and
presents in a graphic way the interrelationships among requisite disciplines
in relationship to time and accomplishments during the planning effort.

Water and land resource studies serve an important role in the
Bank’s programs for agricultural and economic development. The investigations
must integrate the activities of the several disciplines including hydrology,
water quality, drainage, geology, soil science, plant science, engineering,
sociology, economics, environmental science, and land and water use and
management. Important in these studies is coordination of their independent
activities into a meaningful framework of analyses. From the evaluatioms,
alternative plans are developed to indicate required programming, operation,
and development procedures conforming to area needs and controlling policies.
Analysis is made of land use problems and opportunities associated with alter-
native plans, recognizing the natural and modified resource base; existing
and potential land use patterns; zoning regulations, and general relationship
to environmental, social, and economic aspects of the setting. All plans
developed for achieving goals involve costs and benefits. In this regard,
land use suitability classification, if properly structured and implemented,
is a useful tool for identifying needs, establishing opportunities, and
selecting lands for development.
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The process is somewhat analogous to arranging for transportation
at a travel office, eating at a large cafeteria or shopping at a large super-
market. The choices of items and combinations are numerous but somewhere
along the line, someone has to pick up the tab and digest the bill. The final
selection is based on needs, means to fulfill them, and economic analysis.
The cost of investigations for planning is also very important. Someone but
not the Bank, has to also bear these costs.

Land Selection

Irrigation suitability land classification is a key element in
identifying, appraising, implementing, and maintaining irrigation developments.
The Bank is in the process of establishing general requirements and guidelines
for scope, kind, and amount of work for the various types of planning inves-
tigations and conditions encountered. The Bank is giving consideration to all
known systems of soil survey and land classification particularly those used
by member govermments. Further, the Bank is open to and solicits suggestions
from any group or persons wishing to contribute ideas and recommendatioms.

The Bank staff participates in the many consultations held for improving and
advancing land selection criteria and procedures.

In many of the developing countries, the land resource studies,
particularly those of feasibility grade, are made by consulting firms. The
borrower, on its own or with the assistance of advisors or consultants is
expected to design and undertake suitable soil survey and land classification
procedures. They are encouraged to apply techniques drawn from their expe-
rience or that of others, appropriate to the particular conditions of the
project under investigation. In exceptional cases at the request of the
government, the Bank may propose to the consultant standards, methods,
procedures and specifications for the conduct of a specific survey.

The system of land classification should be unifying and universally
applicable to irrigation of either diversified cropping or wetland rice pro-
duction for all situations and ranges in water supply and control and method
of irrigation including surface gravity, sprinkler, and drip. The surveys
must cope with differences in the source, quality, and control of water.

The land classification system should be capable of integration with all
pertinent social, economic, environmental, and engineer investigations.
The economics with respect to productivity, land development, flooding,
and drainage are highly relevant.

Types of land classification needed for planning, implementing
and maintaining water projects are usually identification, feasibility,
advance planning, and post-construction. The type of land classification
conducted, amount of detail, and accuracy required should be consistent with
the purpose of the investigation and governed by the primary applicatioms
intended. The scope of work and factors considered should be generally
the same irrespective of the type land classification. The quantity of
support data, precision of delineations, and desired degree of accuracy
will vary and will usually be much less in the case of identification land
classification.



A feasibility grade land resource survey for irrigation development
should establish the extent and degree of suitability of lands for sustained
profitable irrigated agriculture. It should deal with the question of whether
or not the project is worthy of conmstruction. It should be supported with
special studies in the fields of water quality, soils, topography, drainage,
economics, and land use in selecting lands for irrigation. The compilation
of findings and presentation of results should be accomplished by narrative
reports and land classification maps and pertinent field and laboratory data.
The report should cover basic data, premises, description of methods of study;
discussion of results, and pertinent conclusions and recommendations relating
to investment feasibility.

Bank experience in working on many projects in many countries having
diverse policies, goals, and conditions have brought out some essential fea-
tures. A major requirement is the necessity to fully explore and consider
the controlling policies in structuring and implementing a land classification
for local application. To be useful and effective a survey must avoid a rigid
or fixed procedure. A survey should be structured to effectively serve the
purpose of the investigation at hand and be site-specific in scope and applica=-
tion, i.e. it must be fitted to the specific environmental setting including
economic, social, physical, and legal patterns existing in the area. It is
also extremely important that a survey be accomplished at a cost that the
borrower can afford to pay and be acceptable in relation to the investment
foreseen for ensuring development activities. It is also important that the
survey be completed within a time-frame that will facilitate planning.

So often, it is not understood that requirements of a land classi-
fication set up primarily to guide on-farm land development and settlement
following initial project construction can be expected to differ from one
aimed at determining engineering, economic, and agronomic feasibility in
planning for a project. Both the scope and degree of detail can differ
markedly.

Methodology between countries may vary according to whether the
Government expects the farmer or landowner to pay for all development costs
or if the Government does all of the on-farm development with no direct cost
to the farmer. The matter of handling land development costs should be
resolved prior to initiating a survey.

Land classification surveys or interpretations of soil surveys
should express the land-water-crop and economic interactions expected to
prevail after resource and management modification (Maletic and Hutchings,
1967). This involves identifying and evaluating changes anticipated to result
from development or reclamation and management. The interactions should be
expressed in terms of a suitable economic parameter reflecting future pro-
ductivity and relating to the financial return to the farmer as well as
economic return to society as a whole. The land classes should express the
local ranking of land suitability for land irrigation use.
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Most land factors, including soil depth, are changeable at a cost.
Typical changeable factors include salinity, sodicity, titratable acidity and
exchangeable aluminum, depths to water table, relief, bush and tree cover,
rock cover, drainage, and flood hazard. Particle-size distribution or texture
of subsoils and substrata occurring at depths not disturbed by tillage and
landformng is about the only factor that may not be altered.

Some of the changes can be brought about by modifying water control
measures and management. These include variation in depths to water tables
and associated soil moisture, salinity, and aeration conditions affecting
tillage and crop growth. Other examples are modification of slope and micro-
relief by landforming; and alteration of soil profile characteristics by deep
plowing, chiseling, or addition of amendments. Soil texture may be modified
by sediment in water entering the soil.

The manner and magnitude of water control can effectively serve to
regulate salt effect on lands, crops, social and economic conditions, and the
environment. The concentration and composition of salts in the soil soluticn
and associated exchangeable ion status on soils can be influenced by numerous
factors including the composition of water applied, the rate of water applica-
tion and leaching, dissolution and precipitation of soil solution constituents,
and the rate and amount of drainage. Flooding of soil, as practiced under
rice cultivation, sets into motion a series of physical, microbiological, and
chemical processes which influence crop growth (Ponnamperuma, 1965). Soil
acidity where present usually decreases upon flooding.

Whether particular characteristics will be changed usually depends
upon economic considerations. The survey must deal with two aspects of this
principle. Can the change be accomplished, and what degree of change is
economically feasible? This is largely dependent on the climatic and economic
setting of the project. For example, a large investment may be made to reclaim
a saline, sodic or acid soil which after improvement will yield a farm income
of USS500 per hectare. In another setting, where net income after improvement
would only be US$75 per hectare, the soil having similar conditions might be
regarded as non-reclaimable. In the latter case, it may be infeasible to make
the change.

The establishment of the minimum land quality or maximum development
cost that should comprise arable land or the service area is requisite in
implementing the basic and most important decision in land selection which is
the separation of lands which are suitable for development from those which
are not. In doing this, recognition should be given to the fact that in
fitting economics into a land selection there is a limit on the attainable
precision. Thus, management levels, yield estimates, and related factors
can be expected to vary in a particular area and with time. The imprecision
involved needs to be accepted; otherwise, the economic principles guiding
choice of land can be rather useless and the alternative would be to use
arbitrary physical limits for land class determination. This usually results
in poor planning for the development of a resource. When confronted with
decisions to build or not build, to serve this area and not the other, and
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to properly size facilities, someone needs to make a firm interpretation.
Much of the data can be collected when surveys are approached as an inter-
disciplinary exercise.

In investigating lands comsisting of highly leached and weathered
soils, a strong soil characterization program should be conducted. The
chemical status of such soils needs to be carefully evaluated along with
observable characteristics in making sound selections of arable land. The
problems confronted with these soils are usually fertility related chemical
characteristics requiring special appraisal. These include degree of weather-
ing of the clay minerals; soil acidity; charge status both negative and
positive and associated ion population; soluble and exchangeable iron,
aluminum, and manganese; base saturation of cation exchange capacity at
relevant pH values; and nutrient status of the soils. Such characterizations
identify infertile soils having limited suitability for continuous crop pro-
duction because of the need for high inputs of both money and management.

On other soils they indicate the type and level of production inputs required
to attain specified yield levels of particular crops. Of course, other soil
characteristics such as texture, structure, depth, water-holding capacity,
infiltration rate, permeability, and claypans are evaluated as are water
quality, climate, topography, and drainage conditions. Salinity reclamation
and control can be a factor in high rainfall areas including the tropics.

It is imperative that irrigation suitability surveys be supported
by laboratory and field testing and evaluation that will assure a definitive
diagnosis of soil salinity and sodicity under both present and future with-
out project conditions, and prognosis of these soil properties associated
with agronomic response and economic significance under future with project
conditions. This necessitates adapting and implementing meaningful procedures
and studying the irrigation experience on similar lands. It is essential that
land classification surveys and the drainage investigations be fully inte-
grated and coordinated.

Drainage Investigations

Permanent successful irrigation requires drainage. Important ingre-
dients of successful and permanent irrigation enterprises are selectivity of
lands oriented to their drainability; thorough investigations of subsurface
drainage characteristics; realistic predictions, before irrigation, of drain-
age problems and costs of correcting them; thoughtful engineering designs;
rigid supervision of drain construction; constant maintenance of drains,
and alert review of continuing drainage needs (Maierhofer, 1967).

Kinds of information needed include: the capacity of the soils,
subsoils, and substrata to transmit water; amount, source, movement of
chemical characteristics of the water that must be transmitted; and available
hydraulic gradients, both natural and those that can be induded by engineering
works. The studies usually should include evaluation of hydrology, geology,
meteorology--particularly effective precipitation=--topography, soils, and
present and anticipated irrigation practices and cropping patterns; conduct
of field measurements for hydraulic conductivity, and design of any required
drainage.
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Water Suitability

In general, evaluations of water suitability for irrigation should
be approached by analysis of the environmental and economic setting of a

project and if necessary areas within a project in context of predicted water
use on the following basis:

(a) Determination of the anticipated quantity and chemical
composition of the water supply under future (with project)
conditions particularly changes in water quality over time.

(b) Prediction of the levels at which salinity, sodicity (alkali)
and toxic ions will equilibrate in the soil with the applied
irrigation water. This involves appraisal of climatic
conditions including amount and distribution of rainfall
and evapotranspiration; possible cropping systems and
anticipated level of management; method of irrigation
and efficiency of water management; fundamental soil
properties particularly those influencing water reten=-
tivity and transmissivity; clay mineralogy; possibility
of calcium dissolution or precipitation; drainage
including depth to ground water table and chemical com-
position of groundwater; plus other essential factors
especially leaching fraction.

(¢) Determination of direct and indirect influences of
derived equilibrium levels of salinity, sodicity, and
toxic ioms on crops. This evaluation requires using
adaptable criteria for tolerance of crops to salinity,
sodicity, and toxic ions. This also involves appraising
the effects of the predicted soil solution electrolyte
concentration and composition on soil physical properties.

Thus, the determination of the suitability of water involves integrating land
and water factors. In this process, land classification surveys are utilized
to delineate land classes that would favorably respond to a water supply of a
given quality. This selection of land as a potential part of an irrigation

development is then tested as to feasibility by application of plan formula-
tion criteria.

Water quality standards or ratings and even guidelines may not be
appropriate and can be misleading in appraising the usability of water for
irrigation. Some of the guidelines are not universally applicable and do not
fully satisfy the specific requirements in all cases. Others are good and
when used as intended can satisfy needs for water suitability appraisals.

The problem often times is the equivocal application of guidelines without
due consideration of climate, soils, and drainage. The preferred approach
is to go through the rigors embodied in applying basic principles and
adapting to the specific situation.
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Criteria of water suitability vary with the intended use of the
water (Bower, 1974). As has been stated by Fireman (1960): "Its usability
depends on what can be done with the water if applied to a given soil under a
particular set of circumstances. The successful long-term use of any irriga-
tion water depends more on rainfall leaching, irrigation water management,
salt tolerance of crops, and soil management practices than upon water quality
itself". Thus, the suitability of an irrigation water must be evaluated based
on the specific conditions under which it will be used, including crops to be
grown, soil properties, irrigation management, cultural practices, climatic
conditions, and especially leaching fraction (Rhoades and Merrill, 1976).

Present Land Use

Information is usually needed on present land use in a proposed
project and within impacted areas associated with the project. The land use

categories to be mapped and who does the mapping need to be established in
consultation with planners.

Laboratory Support

In addition to field measurements for water and salt movement and
retention in soils, a certain amount of characterization by laboratory methods
to appraise soil properties relating to suitability for irrigation is required
in support of land selection for water and land resource development. The
objective of characterizing soil is to support judgment in estimating land
development reclamation potential. The laboratory analyses should be per-
formed on an action program basis and serve a practical purpose.

A system of screenable soil characterization that guides selection
of meaningful measurements should be implemented. This involves applying
logical deductive reasoning in providing for specific useful data. These data
are generated and evaluated sequentially as required to support decisioms to
soil specific problems directly and to determine additional properties. This
maximizes use of data for problem quantification and degree of remedial mea-
sures necessary. It should be used to study problems and derive solutions
rather than using standardized routine tests which may have little or no
relevance to the particular situation being studied. It follows that applica-
tion of this technique optimizes effort and reduces expenses.

There is a tendency among many laboratory activities to "over test",
i.e. perform too many or unnecessary tests on certain soils at the expense
of not performing essential or critical testing on particular samples. Also,
some laboratory activities tend to emphasize comprehensive analyses of samples
from master sites and neglect selection, sequence, and quality control in mass
testing performed on a screenable basis. The latter-type testing is frequently
handled as routine work utilizing the least dependable personnel and considered
not worthy of competent and close supervision. Thus, too often the screenable
laboratory testing becomes a liability rather than an asset in supporting
surveys. Because the screenable testing represents coverage of areas involv-
ing a high sampling density, it serves as an extremely important input into
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land categorization. Therefore, it should be administered for performance
with respect to both quality and quantity commensurate with the goals and
objectives of the investigatioms.

To effectively support field appraisals, all laboratory work
should be closely coordinated with fieldwork. Laboratory studies should be
preceded by or made concurrently with field studies. The number and type of
studies should be determined by area conditioms == particularly variability,
the controlling survey specifications, and needs. There should be a joint
plan between field and laboratory investigations prior to taking of samples.

In implementing screenable testing, relevant evaluation parameters
need to be established and measured and their interrelationships understood.
In all investigational programs, care should be taken to not create a false
impression of technical excellence by generating superfluous amalytical data.
Screenable testing tends to avoid this, provided it is properly set up, imple-
mented, and results interpreted. Of course this type characterization program
should not preclude testing on the conventional '"complete analysis'" basis of
samples from master sites.

Usefulness of Soil Surveys

Soil surveys, particularly genetic and morphological classifications
(taxonomic soil surveys) are useful in planning for water and land resource
development. Invariably, there have been limitations involved with such
surveys and interpretations that could be made in selecting lands for irriga-
tion development to diversified cropping. The limitations, along with mutual
support possible in substituting soil surveys for land classifications, become
understandable through recognizing the unique differences in relation to spe-
cific needs for varied applications. That soil surveys may not fully satisfy
requirements should not be taken as a case for indictment, drastic change,
or abandonment. On the contrary, soil surveys should be used to the fullest
extent possible.

In addressing the subject and trying to develop understanding of
the subject over a period of many years in several countries, it is helpful
to recognize the numerous types of soil surveys conducted in the world and
reasons for different approaches along with the many specific requirements
for varied applications involving a wide range in climatic and economic
settings. Often, it is not possible when making a soil survey to foresee
all future applications. Further, the demands of a soil survey even though
anticipated in advance usually preclude structuring a system that will serve
all purposes. It is frequently difficult to obtain participation of the
requisite disciplines especially when planning for a specific use which may
not materialize immediately or for several years. The cost of investigations
can be a constraint on the amount of data collection. Thus, limitations in
using soil surveys are inevitable.
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Soil characteristics which are important in a genetic or morpho-
logical classification are normally by no means the only factors that are of
major importance in land classification for certain uses, particularly irriga-
tion. Soils are an important aspect of lands but may be overshadowed by many
factors including economic circumstances, agricultural technology, resource-
fullness of people, climate, topography, and drainage. It follows that the
factors other than soil have to also be taken into account, kept in perspec-
tive, and integrated. Data collection and land classification for irrigation
planning need to be approached as an interdisciplinary exercise, wherein con-
tributions to the land classification are made by drainage engineers, econ-
omists, and hydrologists. Unsatisfactory land classification surveys can
arise if a soil scientist works alone and concentrates almost solely on the
soil mantle. Most soil survey organizations in both the developing and
developed countries, being vertical rather than horizontal with respect to
management, do not presently accommodate participation of other specialists.

There can also be other problems in implementing soil surveys and
making interpretations for uses such as irrigated agriculture. Many workers
trained in mapping natural bodies have great difficulty in initial attempts
to adopt and adapt to economic land classification. The difficulty seems to
be in conceptualizing the landscape under the conditions expected to prevail
under the new land use regime through economic reasoning and installation of
engineering works. Another difficulty concerns notions that boundaries of
natural bodies will coincide with class boundaries, ranking land for use
suitability. This rarely occurs because kinds of soil having natural boun-
daries are commonly found in contrasting economic environments or vice versa.
The location, size of tract, and other economic characteristics of land are
highly significant in land classification.

It can be very difficult to rely upon natural body mapping, as
commonly made, for classifying a given area, particularly on complex and
problem lands consisting of soils and substrata requiring extensive and
intensive field and laboratory characterization. Although logical procedures
can be advanced for accomplishing the required integration, experience has
shown that the procedures necessary for a land classifier to establish class
boundaries related to natural body mapping units can be nearly as time con-
suming as the conduct of a basic land classification without benefit of a
soil survey. This is not to imply that soil survey are not useful. Natural
soil categorizations because of this information content can provide most
essential information, including bases for deriving predictionms.

Principal deficiencies of most soil surveys in planning for irriga-
tion development are: insufficient depth of soil characterization; simulation
of soil moisture retention and movement in the laboratory without field con-
firmation; inadequate soil drainability and land drainage appraisals; and lack
of definitive laboratory characterizations for soil sodicity (alkali), bene-
ficial gypsum, and effective soil acidity. Soil profile examination to depth
of 1 to 2 meters usually will not suffice in appraising economics of drainage.
Soil profile examination should include depths to 3 meters and some of these
need to be extended to greater depths.
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There is no theoretical reason why soil surveys, if properly struc-
tured and adequately supplemented, will not meet needs in planning for water
and land resource development for alternative uses. Many workers have given
thought to this and some have advanced suitable procedures (largely unpub-
lished) for accomplishing this. Often, it is not practical nor technically
and economically expedient to go this route. Also, in areas having no pre-
vious soil survey and where a decision has been made to embark upon detailed
investigations involving extensive coverage and intensive study, the soil

survey can be the product of the land use classification rather than vice
versa.

Increasing and Expanding the Role of Soil Surveyors

Soil survey organizations and soil surveyors worldwide are dedicated
to having a specialized and professional product in soil survey information
and interpretive evaluations and classifications, and that these be extremely
valuable and relevant to needs in water and land resource development. Many
workers primarily in the more developed countries are generally contending
that their product is neither adequately understood nor used by planners
and decision makers. Some are gravely concerned and express frustration
as having an outstandingly useful product but not being able to attract
logical customers and selling it to them. They are seeking ways and means
by various methods and forums to bridge the gap whereby there might be
generated an increased awareness for and transfer and use of soil survey
information.

Certainly and unfortunately, there is validity and justification
in some of the contentions. However, in some circles and too many instances,
there seems to be too much crying and only posing a dilemma. Although this
may serve to get needed attention, it, in being rather negative, is not
likely to facilitate changing the situation. A more objective and positive
approach along with more consultation and cooperation with users is needed
if the problem is to be identified and solved.

It should not be the sole prerogative of the soil surveyor to
determine the nature of the product and what should be marketed. The users,
including farmers, planners, taxpayers, financing agencies, governments, and
others, of soil survey information and interpretations that can be made also
have an interest and stake in applications and have the right to be in om
decisions on what can be used and is to be bought for specific needs within
institutional, legal, time, and financial constraints. Therefore, the soil
surveyor should seek out the users and solicit views on needs and jointly
develop the product. It is essential that the process be a two way street
with communications and travel going in both directions.

Soil scientists represent a basic discipline vital to planning but
do not possess a monopoly on involvement and knowledge in the collection of
land resource information, interpretation, and integration in planning for
irrigation. As previously stated other basic and cooperating groups include
agronomy, engineering, hydrology, geomorphology, environmental science,
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economics, law, and sociology. The decision making discipline is political
science. The soil surveyor or land classifier, after consultation with the
other disciplines in developing survey specification or guidelines for a
specific setting, can accomplish most of the mapping delineation, and classi-
fication of areas susceptible of sustained agriculture, i.e. arable lands as
guided by farm production economies. This would include evaluation and map-
ping of land productivity, land development costs, water management require-
ments, land drainability, and interaction of water quality on soils and crops
for ranges of leaching fractionm. The selection of those lands classed arable
to be actually served by project facilities is guided by economics of plan
formulation with the other disciplines particularly engineering, economics,
and law having major roles but with decision maker doing the final selection.
This selection usually reflects the desire to promote socio-economic develop-
ment and achieve a more equitable distribution of wealth.

Irrigation engineers, drainage specialists, and water utilization
hydrologists are knowledgeable as a result of both training and experience in
the importance, methods of measurement, and applications of moisture reten-
tion and movement in soils, e.g. infiltration rate, hydraulic conductivity,
hydraulic head, hydraulic tradient, water table location and conditioms,
moisture retention at various temsions, and so=-called field capacity. It
is usually the soils report rather than the engineering report that fails to
provide a satisfactory confirmation of a perched water table and distinguish
between q and k in Darcy’s law. The dam engineers and drainage specialists
are usually most proficient in installing piezometers to establish the occur-
rence of artesion pressures and characteristics of moisture movement in slowly
permeable earth material.

Enlisted personnel of many navies readily adapt to testing the
quality of distilled water for usability in boilers to produce steam. This
involves appraising the intensity of acidity or alkalinity, i.e. pH; salinity;
and total hardness by rapid but quantitative measurements respectively for
electromotive force, electrical conductivity, and calcium plus magnesium by
versenate titration. The same type analyses, using a kit, can be used to
rapidly field characterize soil with respect to both salinity and sodicity
(alkali). In the latter regard, reliable values can be obtained for the
estimated sodium ad%orption ratiom, gypsum requirement, and residual gypsum.
These characterizations in combination, along with other innovations, are most
useful in the diagnosis and prognosis of soil sodicity than only measuring for
exchangeable sodium in milliequivalents per 100 grams and exchangeable sodium
percentage by conventional procedures, which are time consuming, and using
sophisticated laboratory equipment by flame photometry and atomic absorption
spectrophometry. The procedures for rapid field testing were developed by the
USDA Salinity Laboratory about 25 years ago and kits have been on the market
as long. Yet, few laboratory and field soil scientists have availed them-
selves of this opportunity to become more effective and efficient.
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The requisite level of land productivity or permissible land develop-
ment cost for a specific project setting as perceived by a soil surveyor or
land classifier may differ from that of an economist even if the interrela=-
tionship of their work is mutually understood and there has been close coop-
eration. Just as the pedologist has his tools, diagnostic criteria, and
jargon, the economist also has tools and jargon but that of the latter is
more standardized and universal and can be translated into and comprehended
in most languages including English. Attempts at translating the Greek nomen-
clature of the American system of soil taxonomy into English have not been
too successful.

To serve the user of soil survey information in an increased and
expanded role by working more effectively with other disciplines, most soil
surveyors need to become more cognizant of the role, tools, and terms of
economists. Land selection for development and increasing productivity is
influenced by economic evaluation in several ways. Some of the terms that
need to be understood are accounting price, adjustment value, benefit=-cost
ratio, book value, consumptive rate of interest, discount rate, economic rate
of return, net present value, externality, financial rate of return, cost
effective analysis, opportunity cost of capital, shadow exchange rate, and
world market price. Conversely, many economists need to develop a better
understanding of soil science.

Probably the least understood and most scoffed at is the role
of lawyers in land selection for irrigation. The delineation of irrigable
areas and water allocations and impacts must conform to the laws of a country
and international law. Water lawyers and courts are the final authority on
what lands can be legally served under existing laws with irrigation and
drainage facilities. Some are even knowledgeable in irrigation suitability
land classification.

In the United States, the legal profession in representing the
principal user, i.e. the people especially farmers through Congress wrote
the paramount legislation compromising the 1924 Fact Finder’s Act. This
law established the type of land classification required for all Federal
Reclamation Projects and defined the land classes in terms of an economic
parameter, i.e. net farm income and payment capacity. This led to develop=-
ment by planners, economists, lawyers, engineers, hydrologists and soil
scientists of the USDI Bureau of Reclamation system of land classification
for systematically obtaining and interpreting resource information. Other
countries do not have that specific law, but it can be expected that policies
and executive orders will be in accordance with legal constraints, partic-
ularly in the many countries having laws and statutory enactments derived
from English common law and Roman and French civil law.

The United Nations Food and Agriculture Organization (FAO) - Rome
has been over a period of about 10 years developing "A Framework of Land
Evaluation". This is being developed through international cooperation and
stems from consultations with the World Bank and recognition by FAO that soils
surveys as traditionally made did not meet needs in assessing agricultural
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potential of the world’s land resources. In this regard, the inadequacy of
soil surveys in serving needs of users and some of the reasons why are elo-
quently presented by Dudal (1978a). In the Framework, land is being defined
as the physical environment including soils, climate, relief, hydrology and
vegetation. The evaluations are made in relationm to specific uses with
respect to specific inputs and with interdisciplinary participation of crop
ecologists, agronomists, climatologists, and economists in addition to pedo-
logists. While the evaluations of lands have been initially based on physical
attributes, the developers of the framework recognize that economic and social
factors need to be taken into account (Dudal, 1978b). FAO is presently explor-
ing requirements with respect to both social and economic aspects and giving
consideration to evaluation of these factors in the Framework. Incorporation
of these factors into the Framework would constitute big step forward in
serving Bank needs for planning irrigation projects.

The importance of having a system of irrigation suitability land
classification that will utilize and integrate the contributions of all re-
quisite disciplines, particularly economics, cannot be over emphasized.
Sound planning cannot proceed in the basis of missing links.

Also, the contributions from each discipline into the classification
survey need to be coordinated. As Kellogg stated about 30 years ago "It seems
to me that many groups of specialists have certain contributions to make a
general system of land classification. They must be mindful of their limita=-
tions and contributions of others. Each must organize his data that they may
be coordinated with the data of others. To do this, each must understand the
general problem and the objective of the land classification clearly, which
is the only basis for successful coordination".

In advocating a system of classification for a specific use, the
soil surveyor should be digging in and thinking establish how it differs and
how much better it is than that of others and to the extent the user will
benefit by endorsing it. Soil surveyors can be assured that the users of soil
inventory information are hungry for a good product and want to know as much
as possible about the product, and how it is produced, and the people and
organization who produce it. Hopefully, participation by the Bank at this
consultation will be construed as confirming this view and as an effort
by a major user of soil survey information to seek this type of information
and exchange views.

The Bank would like to be kept advised of findings and advances
and looks forward to sharing experiences and views on this important work.
The opportunity to participate in the consultation is appreciated.
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THE WORLD BANK: BACKGROUND 1/

Along with the International Monetary Fund (IMF), the International
Bank for Reconstruction and Development (IBRD or World Bank) was founded in
1944 at the United Nations Monetary and Financial Conference of 44 governments
at Bretton Woods, New Hampshire, USA. These were established as complementary,
international finance institutions to meet needs of international cooperative
agreements to deal with monetary and financial problems. They are intended
to provide the machinery that would enable natiomns to work together towards
world prosperity, thereby aiding political stability and fostering peace among
nations.

Although the institutions have the same joint objective, their roles
differ. The IMF’s main concern is with monetary affairs, and IBRD’s with
economic development. The main activities of the Fund--the promotion of
international monetary cooperatiom, the encouragement of expansion and balanced
growth in international trade, the promotion of exchange stability, the elimi-
nation of exchange restrictions and the correction of balance of payments
disequilibria--complement IBRD’s efforts to promote ecomomic growth in member
countries through its loans for productive development projects. The two
institutions cooperate closely on operational and analytical matters, hold
joint annual meetings and are housed in neighboring buildings in Washington,
D.C., TSA.

Membership in IBRD is open to all members of the IMF and, by June
30, 1978, 132 countries had joined. IBRD is owned and controlled by its
member governments. By a formal agreement in accordance with the United
Nations (UN) Charter, it is recognized as a special agency of the UN. It
began operations in June 1946.

The Bank is now a group of three institutions: IBRD, IDA (Inter-
national Development Association) and IFC (International Finance Corporation).
A common objective of these institutions is to help raise standards of living
in developing countries by channeling financial resources from developed coun-
tries to the developing world.

1/ Based on World Bank Reports and Publications namely: World Bank/Annual
Report 1978; The World Bank, December 1977; The World Bank - Questions
and Answers, March 1976; World Bank - International Development Associa-
tion, April 1978; The International Finance Corporation/Annual Report
1978; and The Paper by Mr. Frederick L. Hotes, World Bank Irrigation
Adviser entitled: '"World bank Activities in Financing Internatiomal
Water Resources Efforts" presented at the 1977 Annual Meeting of the
University Council on Water Resources, Brookings, South Dakota, USA,
July 26, 1977.
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Sources of Funds

IBRD makes or guarantees loans for productive reconstruction and
development projects, both from its own capital-—-which is provided by its
member governments——and through the mobilization of private capital. IBRD’s
share capital is so structured that any risk involved in its operations is
shared by all member governments, roughly in proportion to their economic
strength. Capital subscription on June 30, 1978, aggregated the equivalent
of about current US$41,016 million. Only 10% of the capital has been called
and paid in; the remaining 90% is subject to call by IBRD only if and when
required to meet the obligations of the Bank created by borrowing or guar-
anteeing loans. Thus investors, i.e. member countries who might otherwise
never become involved in the financing of projects directly, are contributing
to the economic growth of developing countries.

Lending operations are financed in the world capital markets, includ-
ing private investors, governments and central banks. Aside from borrowings,
paid-in capital subscription, and charges on its loans, IBRD has two other
principal sources it can lend. Most important is the flow of repayments on
previous loans. In addition, it often sells portions of its loans to other
investors, chiefly commercial banks. Profit or net earnings are also used
to help developing countries by placing these in reserves, which strengthen
ability to borrow, and making a reserves available for lending.

To maintain the confidence of both member governments and the
international finance community and, thereby, enable a continued source of
funds for development, IBRD carefully appraises all aspects of projects sub-
mitted to it for financing. Thus, the planning of projects and analyses
must be technically and economically sound. Studies, particularly water and
land resources investigations, must be relevant and of the highest quality
commensurate with objectives. IBRD also periocdically reviews the execution
and operation of those projects which it helps finance, and provides advice
and assistance to the borrower in the attainment of project objectives.

IBRD’s role as a prudent lender is directed to be in the best
interests of all concerned: member governments, lenders to IBRD, and
borrowers. The performance of IBRD and its borrowers in the use and repay-
ment of the invested and borrowed capital, so far, continues to find general
approval of the world financial community, as demonstrated by their continued
willingness to provide needed resources to IBRD.

IBRD Loans

IBRD’s charter spells out certain basic rules that govern its opera-
tions. It must lend only for productive purposes and must stimulate economic
growth in the developing countries where it lends. It must pay due regard to
the prospects of repayment. Each loan is made to a government or must be
guaranteed by the government concerned. The use of loans cannot be restricted
to purchases in any particular member country. And IBRD's decisions to lend
must be based only on economic considerations.
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IBRD loans generally have a grace period of 5 years and repayable
over 20 years or less. They are directed towards developing countries at more
advanced stages of economic and social growth. The interest rate that IBRD
charges on its loans is calculated in accordance with a formula related to
its cost of borrowing.

While IBRD has traditionally financed all kinds of capital infra-
structure, such as roads and railways, telecommunications and ports and power
facilities, its present development strategy places a greatly increased
emphasis on investments that can directly affect the well being of the masses
of poor people of developing countries by making them more productive and by
integrating them as active partners in the developing process. This strategy
is increasingly evident in the agriculture and rural development projects that
IBRD and IDA help finance. It is also evident in projects for education and
family planning and nutrition, and in the Bank’s concern for the urban poor
who benefit from projects designed to develop water supply and sewerage
facilities, as well as "core" low-cost housing, and to increase the produc-
tivity of small industries.

At the same time, lending for traditional projects continues, and
is being redirected to be more responsive to the new strategy of deliberately
focusing on the poorest segments of society in the developing countries.

IDA

The International Development Association (IDA) was established in
1960 to provide assistance for the same purposes as IBRD, but primarily in
the poorer developing countries on terms that would bear less heavily on
their balance of payments than IBRD loans. IDA’s assistance is, therefore,
concentrated on the very poor countries--mainly those with an annual per
capita gross national product of less than US$520 equivalent (in 1975
dollars). More than 50 countries are eligible under this criterion.

Membership in IDA is open to all members of IBRD, and 120 of them
have joined as of June 30, 1978. The funds used by IDA, called credits to
distinguish them from IBRD loans come mostly in the form of subscriptions;
general replenishments from its more industrialized and developed members;
special contributions by its richer members; and transfers from the net
earnings of IBRD. The terms of IDA credits, which are made to governments
only, are 10-year grace periods, 50-year maturities, and no interest, but an
annual service charge of 0.75% on the disbursed portion of each credit.
Although legally and financially distinct from IBRD, IDA is administered by
the same staff.

Its standards for reviewing projects are IBRD’s standards, and it
lends to the same economic sectors for the same purpose as IBRD. Yet the
sectoral composition of IBRD loans and IDA credits shows noteworthy differ-
ences. These differences result from the varying economic priorities of IBRD
borrowers and IDA borrowers.
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IFC

The International Finance Corporation (IFC) was established in 1956.
Its special purpose is to promote the growth of the private sector and to
assist productive private enterprises in its less-developed member countries,
where such enterprises can advance economic development. IFC is an affiliate
of IBRD and, as such, shares with it common objectives and policies for
improving the well-being of the peoples of less—developed member countries,

Membership in IBRD is a prerequisite for membership in IFC, which
totals 108 countries as of June 30, 1978. Legally and financially, IFC and
IBRD are separate entities; the Corporation has its own operating and legal
staff but draws upon IBRD for administration and other services. It has the
same President and many of the same Executive Directors.

IFC is not limited as to the form in which it may provide financing,
and its terms are flexible. Such financing normally consists of subscriptionms
to share-capital or long-term loans without guarantee of repayment by govern—
ments, or both. It helps mobilize other capital and technical expertise for
productive ventures that contribute to economic development and meet sound
investment criteria. IFC also has a responsibility to promote such ventures
by identifying and bringing together investment opportunities and qualified
investors.

In addition, IFC seeks to encourage the flow of private capital in
the countries it assists. To this end, it supports the establishment or
expansion of local capital markets and financial institutions. It also
offers technical assistance to member governments in support of their efforts
to create an investment climate which will encourage productive and beneficial
domestic and foreign investment.

IBRD/IDA/IFC Lending

In FY78 (ending June 30, 1978), IBRD-—-together with its affiliates,
IDA and IFC--made lending and investment commitments totaling US$8,749.1 mil-
lion. One-hundred and thirty-seven IBRD loans to 46 countries totaling
US$6,097.7 million., Ninety-nine IDA credits to 42 countries amounted to
US$2,313.0 million. IFC made 41 investments amounting to US$338.4 million in
31 countries.

The combined IBRD and IDA lending amounted to US$8,410.7 million and
was distributed by sectors, as follows:
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Sector USS million # of Total
Agricultural and Rural Development 3,269.7 38.9
Education 351.9 4.2
Energy = =
Industrial Development and Finance 909.9 10.8
Industry 391.8 4.7
Non=Project 155.0 1.8
Population and Nutrition 58.1 0.7
Power 1,146.2 13.6
Technical Assistance 20.3 0.2
Telecommunications 221.1 2.6
Tourism 50.0 0.6
Transportation 1,092.9 13.0
Urban Development 368.6 4.4
Water Supply and Sewerage 379,72 4.5
Total 8,410.7 100.0

The Bank does not fix rigid sectoral priorities; it lends on the
basis of the needs of a particular country or a particular region at a par-
ticular time. The ralatively large amount lent for agriculture reflects the
Bank’s emphasis in recent years on agriculture development resulting in: (a)
a larger proportion of total lending being donated to agriculture; (b) an
increased share of agricultural lending going to the poorest countries; (c) a
larger number of people benefitting from Bank-supported projects; and (d)
projected increases in output by those farmers being assisted.

Assistance to small farmers to become more productive accounts for
the major share of lending in this sector. The Bank considers the small
farmer is a critical element as a producer of foodgrains and other food
products in many major food-deficit countries. Also, improved economic and
social conditions are factors of prime importance in the effort to reduce
population growth rates through lower birth rates. Massive rural poverty,
sustained and spurred on by an increasing rural population, limited land
resources and inadequate supporting systems, is a coutinuing feature in most
of the Bank’s member countries. Bank programs aimed at the poverty problem
include land and tenancy reform, credit, water supply systems, extension,
training and research.

Approximately one third of the agricultural lending was for irriga-
tion and drainage projects. The Bank normally finances from 30-50% of the
total project costs. Hence, the loans represent a share of total project
costs of more than double the figures shown. Other multilateral and bilateral
sources contributed about US$3,000 million to the total project costs, with
the remainder being contributed by the borrowing countries. the typical
Bank-financed irrigation or drainage project can include (in addition to the
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irrigation supply and distribution system) land preparation, extension and
research services, rural water supply, electrification, schools, roads and
health facilities, storage and marketing facilities, technical assistance and
training. Some of the other agricultural projects, such as agricultural
credit, include substantial amounts for irrigation facilities such as tube-
wells, minor irrigation systems and improved on-farm irrigation schemes.

Operating Methods

Every project——irrespective of scope and size-—-financed by the
Bank is considered in the light of a country’s total needs, capabilities and
policies. Therefore, comprehensive studies are made of the economy of the
country requesting assistance. The studies include detailed analyses of
individual sectors and relationships between them, which throw light on the
relative importance of alternative projects in achieving the country’s
development goals. Chiefly, on the bases of these studies, and after con-
sultation with the govermment, a program of Bank operations in the country
is drawn up for a five-year period, with an updating annually. This program
provides a framework for concrete proposals for action to help the country
implement agreed strategy of development. Each individual project is con-
sidered within this framework. Equally, project proposals arise out of the
joint efforts of govermment and Bank staff in their search for solutions to
common problems. The project is subjected to careful analyse, and a detailed
agreement is worked out with the borrower before a loan or credit is approved.

Often the Bank will recommend that consultants be hired to prepare
detailed plans. Upon completion of the preparatory work, the Bank sends a
staff mission to make a thorough appraisal of all aspects of the project.
When agreement is reached on the details of proposed project and on financial
requirements, a formal loan or credit agreement is negotiated. If this is
satisfactory, the President presents the proposal to the Executive Directors,
who represent all member countries, for their approval.

The approval of a loan does not end the Bank’s involvement. In
most cases, the borrower seeks bids on the basis of international competition
for the goods and services required. The Bank releases money only as needed
to meet verified expenditures on the project. Goods and services paid for
by Bank loans or IDA credits may be obtained from any member country or
Switzerland. The Bank pays in whatever currency is required, and the borrower
repays in the currency used by the Bank.

Bank involvement continues throughout the life of the project. The
borrower provides periodic progress reports, and Bank staff members visit the
site from time to time, helping to anticipate and overcome difficulties and
ensure that the project’s intended benefits to the country are realized. This
close supervision is facilitated by the fact that the borrowing country is a
part owner of the Bank and shares in the control of its policies and operations.
As a cooperative multinational institution, the object of the Bank is to see
that each project is carried out at the least possible cost, and that it makes
its full contribution to the country’s development.
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Technical Assistance

The provision of technical assistance, an integral part of the
Bank’s services to its developing member countries, has been expanding vigor-
ously. Consultations take place between Bank staff and borrowers during
project preparation and appraisal, and during country or sector reviews.
Aside from this steady flow of technical information, the Bank assists its
borrowers with the financing of feasibility studies, engineering, and resource
surveys, and in helping build up institutions in training and the like.

Technical assistance was the exclusive purpose of one loan and two
credits, for a total of US$20.3 million, during fiscal year 1978. 1In addi-
tion, technical assistance components were included in 151 lending operations
for a total of US$230 million. Also, US$6.4 million of financing was provided
by the Bank’s Project Preparation Facility. The Facility makes temporary
advances for studies and other forms of technical support; the borrower repays
the advances by refinancing them through a Bank loan or an IDA credit for the
project concerned, as soon as it becomes effective. Other forms of assistance
are provided on a reimbursable basis, or under equivalent compensatory arrange-
ments, to oil-exporting countries that do not borrow from the Bank. 1In FY78,
this kind of assistance in the amount of US$33 million was directed to four
countries.

For many years the Bank has served as executing agency for pre-
investment and techncial assistance projects financed by the United Nations
Development Programme (UNDP). A number of UNDP-financed, Bank-executed proj-—
ects provide economic planning assistance. Typically, they call for small
teams of planning advisers, supporting consultant services, and training pro-
grams for local counterpart staff. Of great significance to the developing
countries is the fact that the Bank-executed, UNDP-financed projects have an
operation focus that very often leads to projects suitable for Bank-financing,
producing substantial investment follow-up.

The Bank maintains a staff college, the Economic Development
Institute (EDI), to train officials of developing countries in the techniques
of development. About 5,000 have attended EDI courses in Washington and
overseas.

In addition, the Bank conducts a large, continuing program of
research--both basic and applied-—in virtually every aspect of development
with which its members are concerned. At present, this program consists of
more than 100 studies. Subjects include economic planning, agriculture and
rural development, income distribution, international trade and finance,
industry, labor-capital substitution, unemployment, urbanization, regional
development, public utilities, transportation, financial institutions, and
population and human resources.

International Cooperation

While the Bank is large in relative terms, it is only one of many
institutions——national and international, public and private--that provide
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financial and technical assistance to developing countries. In the public
sphere alone, a dozen or more international institutions and 25 or 30 national
agencies are involved in one way or another. With such a multiplicity of
donors, lenders and providers of technical assistance, close cooperation and
some degree of coordination are essential. Methods employed by the Bank to
achieve this vary widely, depending, among other factors, on the nature and
scope of each institution’s program.

The largest and oldest of the Cooperative Programs concerning agri-
culture is that between the bank and the Food and Agriuclture Organiztion of
the United Nations (FAO). During fiscal year 1978, it staffed and carried out
177 missions in 55 countries. Loans for projects prepared by the program
represented about one third of the year’s lending for agriculture Emphasis was
on projects to benefit the rural poor and to promote close involvement of
member countries in the formulation of projects.

Types of Missions

There are usually four types of Bank missions involved in generat-
ing, financing and implementing agricultural projects. The mission names
are derived from the specific functions, i.e. identification, preparation,
appraisal and supervision.

Identification missions go to the field to make a preliminary deter-
mination of the nature and size of potential projects and the establishment of
their prima-facie priority. Preparation missions provide advice to governments
on project formulation and on the planning and execution of feasibility studies.
Occasionally consultants may assist these types of missions. The feasibility
study may be performed by the government or by consultants from external govern-
ment or international agencies or by private consultants.

Appraisal missions evaluate projects on the basis of feasibility
or equivalent studies and prepare a report that provides technical, economical
and financial justification of the proposed project for review by Bank manage-
ment and for loan negotiations with the borrower. The appraisal report also
serves as technical background and guide for project implementation. Typical
types of consultants or Bank personnel used in irrigation project apraisals
are: irrigation and drainage engineers, agriculuralists, agricultural econo-
mists, soil scientists, dam designers, hydrologists and financial analysts.

Supervision missions are sent during project execution, usually
twice a year, to review progress in the field. Normally such missions are
small and exclusively comprised of Bank staff, but occasionally a need devel-
ops for augmenting regular staff or for special expertise to review an unusual
field problem. The principal role of the supervision mission is to ascertain
that the project is being executed and operated as set forth in the loan
documents, but borrowers frequently seek Bank advice during these phases.

The Bank has spent about US$7-8 million annually in recent years
to engage the services of the individual consultants that provide special
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expertise of Bank missions. In some cases, the Bank contracts with a company
or an institution for the services of a specific individual expert, if this is
the best way to obtain the services of the specialist. The consultant join
other mission members to review in the field the project under consideratiom
and, upon return to headquarters, is expected to prepare a complete report for
his area of responsibility which can be incorporated into the mission report.

Examples of Agricultural Projects

Four examples of agricultural projects approved for IBRD and IDA
assistance in FY78, that involved water and land resource studies with partici-
pation of soil scientists, are as follows:

Afghanistan: IDA - US$22 million. Some 12,000 farm families stand
to benefit from a second Khanabad irrigation project, which aims to develop
agriculture by rehabilitating and extending existing irrigation and drainage
schemes, extending agricultural credit to farmers and by providing an effi-
cient extension service. A malaria control program is included; so, too, is a
feasibility study for a dam about 90 km above the project area. Total cost:
US$28.7 milliom.

Indonesia: IBRD - US$140 million. Some 189,000 farm families will
benefit from a 10th irrigation project designed to rehabilitate, upgrade and
expand existing irrigation systems. Three construction components are included
in the project, as are feasibility studies and detailed design work for a
number of dams. Total cost: US$216 million,

Pakistan: IDA - US$70 million. Soil salinization will be halted and
surface water deliveries increased by a project that includes canal remodeling,
tubewell and drainage system construction, and credit and technical assistance
to farmers living east of the Indus River in the Rahimyar Khan District of
Punjab Province. Agricultural production (mainly foodgrains, seed cotton and
0il seeds), employment and incomes should all increase substantially. The
United Kingdom is extending a US$16 million grant, and the Kreditanstalt fur
Wiederaufbau (KfW) a US$9.5 million credit, to help meet project costs.. Total
cost: US$170 milliom.

Philippines: TIBRD - US$150 million. To help finance the second
stage development of a multi-purpose project on the Magat River, a loan will
be made available to support a project consisting of all civil works for the
main dam and appurtenant structures, reservoir area population resettlement,
installed mechanical equipment and the services of consultants. Total cost:
US$346 million.



- 29 - ANNEX II

ACKNOWLEDGEMENTS

The author gratefully acknowledges the valuable comments and
suggestions of colleagues in the Bank, namely:

George Darnell Senior Adviser, Technical Aspects
Frederick L. Hotes - Irrigation Adviser

J. Clive Collins

Senior Agriculturist
Theodore J. Goering - Senior Agricultural Economist
(all of the Agricultural and Rural Development Department)

John C. Coulter - Scientific Adviser, Consultative Group
on Tnternational Agricultural Research

George Finlinson - Irrigation Engineer, South Asia Projects
Department
Jose P. Dumoulin - Irrigation Engineer, Latin America and

Caribbean Projects Department



VIEWS ON LAND SELECTION
FOR

WATER AND LAND DEVELOPMENT

by

William B. Peters
Soils Specialist
Agriculture and Rural Development
Department
World Bank, Washington, D.C.

A paper submitted to the Expert
Consultation on Land Evaluation
for Irrigation sponsored by the
United Nations Food and Agricul-
ture Organization; February 27
to March 2, 1979, Rome, Italy.

Final draft, April 1979






Pasquale Scandizzo April 24, 1979
Judith Graves

Pricing Studies

1s During the process of reflecting on guidelines for macro-pricing
studies, I have come to an interesting point of view which I would like to
share with you. As long as governments are committed to regulating prices,
the study of pricing policy should be treated as a study of political, not
neo—-classical economics. This means that it is the underlying policy which
matters and not the particular values assumed by a set of variables over
time. Unfortunately, the Bank has traditionally emphasized numbers instead
of rhetorie, and aside from the standard Marxist approach which we would
certainly not opt to follow, there does not seem to be any other firmly
established basis which could be used as the starting point for the politi-
cal economy of pricing.

< Undoubtedly, the evolution of a standard Bank approach to macro-
pricing studies will take a considerable amount of time. At this point,

I would like only to suggest a tentative framework based on the division of
macro-pricing issues into three aspects, namely, specification of policy,
implementation of policy and the consequences of policy.

3. Specification of the policy, such as stating that prices are de-
signed to cover the production costs of a certain group of producers or to
keep retail prices from increasing beyond a certain ceiling, need not be a
straightforward task. This is not only because the real obﬁectivaa pursued
by the government are often obscured by political rhetoric, but also because
the real objectives may often be better left unstated (such as subsidization
of the middle class) or are traditionally unacceptable by Westerners (such
as price stability at all costs).

4, The basis by which a policy is implemented can instrumentally
affect the consequences of the policy. Even an extravagant policy, such as
the subsidization of beef consumption in certain African countries, can be
made considerably less extravagant by such modifications as limiting the
days that cheap beef is avallable, reducing the quality of the subsidized
beef and modernizing the marketing system. If a country is committed to
uniform prices, there are ways of minimizing the adverse effects generated
by the absence of transport and other differentials without actually intro-
ducing differential prices. It is interesting to note that most Eastern
European countries have found a stable price level to be a desirable goal
in itself, at least for key commodities, and hence have been more willing
to adjust quantities than prices.

5e The major consequences of a policy and a given means of policy

implementation can be defined through partial equilibrium models. Assump-
tions have to be specified and the various scenarios generated. However,
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only if the government defines in detail the trade-offs it is willing to
make between various sets of consequences can one policy and means of imple-
mentation be selected as superior to all the others under consideration.

6. Clearly, we in CPS should play a substantial role in the shaping
of pricing studies. However, we have a long way to go before we can act
with any more expertise than many other intelligent, well-trained economic
analysts. Hence, instead of planning to conduct a workshop, I think we
should restrict our present activity to the collection and evaluation of
existing studies and assistance in the preparation of ongoing and future
work.

ce; G. Donaldson
W. Cuddihy

JG:vau s
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Food Plans and National Plans (Mexico, Thailand and Ethiopia)

1 15 For the purpose of this exercise, a "general plan” is taken

to mean a more or less formalized, internally-comsistent, national
economic development plan, including investment and production targets
over the medium-term (typically 5 years) for both public and private
sectors. Similarly, a "food plan’ is assumed to be a formalized,
medium-term document which provides detailed information on food pro-
duction/consumption policies, investment and production targets and
programs/projects to achieve those targets. An "agricultural sector
strategy’ is viewed as a more generalized policy statement which outlines
in qualitative terms the major production and development objectives

and the programs envisaged to achéeve those objectives. It differs from
national development and food plans largely in terms of its greater
generality, reduced scope and absence of project content.

2. Mexico has no national development plan as defined above,
although each new administration issues basic policy statements which
outline development priorities and major development programs. These
statements are updated periodically. Sectoral production and investment
targets are indicated, although detail is generally not provided. The
current government has no "food plan” in the above sense, but has stated
the policy objective of self-sufficiency in basic food staples (essen—
tially grains) by 1982, To the extent that as agricultural development
strategy can be identified, it includes greater emphasis on the development
of rainfed agriculture, developmnet of the agricultural potential in
tropical areas and rehabilitation of irrigation projects.

3. Thailand is in its third year of the Fourth National Economic
and Social Development Plan (1977-81) which includes as "strategies”

(1) rapid growth of commercial agriculture to maintain export markets;
and (1i) alleviation of regional disparities in income distribution.

The Pourth Plan is largely indiwative and does not contain a detailed set
of public investment projects or specific operational guidelines. A
target growth rate of 57 is indicated for agriculture. The government
has no 'food plan” or a well-artéculated food and nutrition policy,
although intervention in the rice market is designed in part to keep
consumers prices low. The Division of Agricultural Economics (Ministry
of Agriculture), together with an Iowa State University team, has devel-
oped a programming model of the agricultural sector which is used to
some exeent by RIC policy makers.
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Mr. G. Donaldson -2- April 24, 1979

4. The revolutionary government of Ethiopia has no national economic
development plan. Basic strategles for achieving the economic and social
objectives of the government were outlined in the key policy statement of
April 1976, the "National Democratic Revolution Program’. Other government
pronouncements clearly recognize the primary importance of agriculture.
Government emphasis has been on strengthening the planning framework and
producing sectoral programs as déctated by short- and medium-term needs.
The dominant example in agriculture is the IDA-supported Minimum Package
Program to increase production on rainfed peasant farms. Yo formal "food
plan” exists. A strategy for the agricultural sector is emerging in the
"Economic Campaign" as announced in early 1979. While details are not yet
available, the strategy is to increase the productivity of peasant farms,
to expand output from state farms and to mount urgently-needed afforestation
and soil and water conservation programs. The urgency attached by govern-
ment to ehe economic campaign for agriculture is due in part to a growing
foodgrain deficit, tentatively estimated for 1978-79 at 400-500,000 tons,
equivalent to about 10Z of annual grain production.
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Those Concerned April 23, 1979

Graham Donaldson, Chief, ACRFP

Food Plans and National Plans

2 4 In response to a request from Mr. Ernest Ste are tg review
the national economic plans of the major food 1mportar;7faee’ sin the
following terms:
(1) Does the country have a general plan?
(11) 1s there an agricultural sector component of such
a plan?

(i11) Is there a separately stated asricultural sector
strataegy?

(iv) Is there a 'food plan in any of the foregoing?
2 Individual Division members should make this review in respect of

the listed countries by 19.30 a.m. Tuesday, April 24, 1979, Comments should

be limited to half a page per country, If necessary consult with Country
Economists.

¢ce: M. Yudelman

Chonaldson nt
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OFFICE MEMORANDUM 018y fo-p 2 2
Assistant Directors, Agriculture DATE: April 19, 1979
D.C. Pickering (Assistant Director, AGR/CPS) : I
Operation and Maintenance of Irrigation Projedts
i = For some time we have been concerned about the generally poor

operation and maintenance (0&M) of irrigation projects which the Bank

has helped finance, or is helping to finance, as well as other irrigation
projects in the developing countries. This concern stems from information
obtained from supervision, appraisal and completion reports, and oral
communications frcm staff. It appears to be especially critical in
countries with severe shortages of project and/or public revenues, such

as Bangladesh. Inadequate Q&M efforts and results occur despite the
covenants appearing in all project legal documents, in which the Borrower
or Project Authority agrees to maintain the work in accordance with normal
engineering standards.

‘s In the last issue of "Finance and Development", an article written
by an IMF staffer appeared on the subject covering a wide range of project
types. It is a good article. The Transportation Department of CPS has had
similar cpficerns, and on March 12, 1979, issued an excellent report on "The
gighwaygﬁzgntenance Problem." Copies of the summary pages of the report are
attachel for perusal by Jou and concerned staff. While there are important
differences betweeén the specifics of highway and irrigation project mainten-
ance, there are a remarkable number of similarities in the fundamental prob=-
lems of inadequate maintenance. :

. 5 The Irrigation Adviser believes that it may be worthwhile to
consider, for some of our borrowers who have severe budgetary and perscnnel
shortages, the feasibility of preparing a series of two or three successive
five-year Irrigation Maintenance Projects on a nationwide or statewide basis,
which would include equipment, training (in service, fellowships, professional
and subprofessional), and cost-sharing of recurrent costs. Institution build-
ing would also be an inherent part of such projects.

4, * As partial backup for such endeavors, our Economics and Policy
Division intends soon to begin preparation of a background paper to set forth
the economic benefits of good maintenace on irrigation projects. We are not
aware of any existing writings which specifically address this question (any
suggestions as to possible references will be appreciated) and believe that

a demonstration of economic benefits to be gained may help convince both the
borrowers an e Dank oI tht worth and need for good maintenance.

5. Your comments as to the feasibility and desirability of such Mainten-
ance Projects within your Region would be appreciated.

Attachments
FLllotes:rm

cc: Messrs. van der Tak (PAS); Yudelman, Hotes, Donaldson (AGR/CPS).
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* ~ The Hiphway Maintenance Problem

‘MAJOR ISSULS

There is abundant evidence, supported by recent research, that the economic
return from maintenance of existing highway infrastructure is extremely high. Yet es-—
tablishing adequate maintenance has proven to be the most difficult area in highway
development and the Bank's lending therefor.

The causes of. poor maintenance performance are complex and interrelated:

Governmental authorities have erronecously viewed maintenance efforts as
low priority and easily postponable so that budget allocations are often
too low. ‘(Paragraphs 2.09-11, 2.24-25, 3.06)

pifficulties in recruiting), training and retaining qualified and motivated
staff, at both managerial and vocational levels, severely hamper main-
tenance activities in most countries. (Paragraphs 6.01-6.02)

Maintenance operations, being small scale and widely scattered, are inher-
ently difficult to manage and prone to inefficiencies; in fact maintenance
is more a managerial than an engineering problem. (Paragraphs 7.01-7.06)

Inadequate domestic financing mechanisms, uneven supplies of spare parts,
fuel and materials, and delayed renewal of equipment frequently undermine
the efficiency of operatioms. (Parzgraphs 5.01, 5.10, 5. 15)

The main steps to be taken to improve the situation are:

The Bank should broaden its efforts to disseminate information to borrowers
and co-lenders on the economic priority of maintenance and foster improved attditudes
and planning procedures. (Paragraphs 3.09, 4.05, 5.11-12)

The guiding principle of -Bank efforts should be to develop lccal capacity for
planning and executing comprehensive, well balanced programs with an appropriate blend
of routine and periodic maintenance and capital rehabilitation and strengthening. This
will imply that the Bank should:

Continue to seek more specific, stronger agreements with its borrowers on
the financing of maintenance programs, on Action Plans to remedy operationa:

deficiencies, and on terms of reference for technical assistance and train-

ing programs. (Paragraphs 5.23-25, 7.13-14, 9.02-03)

Be prepared to finance, on a declining basis, a proportion of the increment:
recurrent costs of an expanded maintenance program during a period of insti-
tution building in a few of the poorest countries. (Paragraphs 5.006-16)

Give particular attention to more effective equipment management and appr0~
priate accounting mechanisms. (Paragraphs 5.17-21, 7.14)

- Further increase the emphasis given to borrower's training programs and,

especially, their continuity. (Paragraphs 6.02—04, 6.14-15)

Siaplified manapement-systems, emphasizing field inspection, equipment per=-
and small cost improvement studfes, should be encouraged. (Paragraphs 7.04-10

Competitive tendering and contzracting of maiutenance activities should be con-
sidered vhere feasible; contriuctors are :oiten more cest effective and the small scale
and continuous nature of maintenance acicivitiss provides an excellent vehicle to foster

local contracting industries. (Paragraphs 8.02-05, 8.12)
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OVERVIEW AND SUMMARY

- Among problems in the growth of countries' highway transport systems,
development of effective highway maintenance is one of the most important and
the most intractable. It has increasingly come to the fore in the developing
countries since the completion in the late 1960s and early 1970s of extensive
additions to national trunk networks, and with the aging of earlier-built sec-
_tions, Current construction of large amounts of secondary and rural roads adds
to the maintenance workload. Countries are increasingly recognizing the impor-

tance of maintenance and coming to the Bank for assistance.

i1, While the Bank has long been concerned with the maintenance problenm
and the development of maintenance systems, its experience ~- equally of projects
specifically devoted to this purpose as with maintenance covenants in highway
construction loans =- also shows that building up the necessary institutiocnal
capacities is much more difficulrt than building road networks. .YNo maintenance
development effort with. which the Bank has been involved was foreseen as being
more than ten years in duration. Yet none has taken less than ten years in

practice.
) - - »
idd. The purpose of this paper is to distill the results of the Bank's ex-

perience, and of the research that it has done over the last ten years on high-
way construction and maintenance economics, with a view to identifying approaches
and solutions that seem to work better than others. The focus is mainly on the
still unresolved problems of national highway maintenance; rural roads often
require approaches mobilizing more local or regional capacities and resources,
but they too can benefit from many of the measures suggested.

iv. The history of the Bank's involvement in highway maintenance is one of
increasing emphasis in its highway operations on this problem area, and increas-
ing specificity in maintenance coverants, maintenance projects and consultant
_terms of reference. The general conclusion of the current review is that this
same trend should be further extended, in full recognition that the maintenance
problem is structural and instituticnal. The justification for 3ank financing
in this area is not so much the expected physical impact of the hardware provided
as the contribution such lending, and related arrangements, can make to building
up the institutional framework for adequate performance of maintenance on a con-
tinuous basis. - ' ' '

V. Highway construction and maintenance form an integrated cycle over

time that needs to be adjusted to the conditions of a particular road, its physical
state and traffic growth. Earth roads need routine raintenance (i.e. operations
repeated one or more times every year), such as ditch cleaning, pothole filling,
grading and vegetation control. Normally it is worthwhile to construct the road

to gravel standard when trdffic reaches 15-40 vehicles per day. Regular routine
maintenance continues to be needed, and in addition pericdic maintenance (i.e.
operations repeated every five to ten years) in the form of regravelling. Con-
struction to paved standards is normally warranted at traffic volumes of 200-500
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vehicles per day. Routine maintenance then includes patching of cracks, and
periodic maintenance takes the form of bituminous surface dressings or seals.

A further type of operation, partially substituting for maintenance but sub=
stantially improving the road, is upgrading or betterment, such as asphalt
overlays and minor drainage and aligrment improvements. Finally there is main-
tenance of the equipment used for maintenance itself.

vi. Many countries have tried to economize by adopting time-staging
strategies for paving, i.e. starting with a relatively low-cost pavezent and
strengthening it over time as traffic grows. The Bank's research on alternative
highway construction/maintenance strategies suggests that while this is theor-
etically the best approach, it can éasily turn out much more costly (in terms

of present worth of total costs) if subsequent maintenance does not reach the
high standards and timeliness assumed. Vehicle loading much beyond legal linits
is also widespread in developing countries, particularly on main roads, and

can do severe damage to pavements. Thus new construction needs to take careful
account of these risks of vehicle overloading and inadequate maintenznce, while
pavement underdesign in the past mzkes maintenance and overlays or other strengthen-
ing measures even more important than otherwise.

vii., The Bank lends in support of national or regional maintenance programs
or parts of them -- such as routine mzintenance systems, periodic gravel road
maintenance, or equipment maintenance arrangements. One aspect of program for-
mulation is to minimize the economic costs of each type of operaticn, for exam-
ple emphasizing efficiently run, labor-intensive techniques where unskilled -
labor is plentiful. Another aspect is to get the best combination of the
different operations on the various classes of road in the network, in principle
carrying each activity to the point where it yields a marginal return equal to
the opportunity cost of capital, To avoid low-priority cperaticns hidden within
a broader program, it is helpful to consider what amounts of which operations
would be sacrificed in the event of, say, a 20% cutback in annual aporepriations
for maintenance operaticns, and what would be added with a 20% iznecrease, and then
to determine the returns to these decremental and incremental expenditures.

viii. The resultant savings in vehicle operating costs, particularly in
vehicle maintenance and tire wear, are normally of overriding importance within
the total returns to maintenance expenditures. These savings are estimates on

the basis of road tests and user surveys regarding operating costs on roads in
different condition, plus surveys and inventories of the state of the network

and assessment of the improvements that different maintenance operations will
bring about. Other important benefits are postponements of major expenditures
that would otherwise become necessary for rehabilitation and reconstruction,

and avoldance or reduction of road closures, for instance of unpaved roads in

the wet season. * ’
ix. Recent Bank experience shows that the estimated overall economic returns
to proposed maintenance projects are very high, and higher than those for proposed
road construction projects: an average of 409 or higher, for instance, over

eight major maintenance schemes supported by loans in FY 1978, compared with an
average of 24% for all the new construction for which the Bank made loans in that
year. High returns seem actually to have been achieved too. Completed maintenance
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projects show returns at ex—post audit that are sometimes several times the
opportunity cost of capital and only very rarely bemeath it, even in cases where
physical achievements fell substantially short of forecasts, Basically the high
returns reflect the great profitability of small expenditures to maintain the
full service value obtainable from very large earlier investments in construc-
tion. But they also suggest that some shift of additional resources into
maintenance would be worthwhile in many countries,

Ko The broader purpose of the Bank projects is to enable this to be
carried through effectively, and then sustained. The problems are generally
much more than can be dealt with simply by a covenant requiring good maintenance
or adequate funding., In a few countries one constraint-—— such as insufficient
budgetary allocations, inefficiency in use of available resources, or inadequate
staff -- is clearly dominant. But in most the situation is much more complex.
Budgetary allocations are insufficient in part because the Finance Ministry has
low faith in the efficiency with which the funds will be spent. Existing in-
efficiency is often closely connected with poorly trained, motivated and organized
staff, and diversion of their efforts to other works. These deficiencies result
in part from inadequate incentive structures and shortage of financilal resources.
Yet it is not worthwhile -- and may not be politically paessible =- to laosen the
financial leash unless efficiency improves. In many countries there is at one
and the same time both need for additional regular funding and scope for cost
reduction.

xi. Capacity building is in some ways a better description of what needs

to be done than institution-building, due to the narrow interpretation scmetimes
given the latter expression. Creation of legal and administrative structures

and institutions, clarifying responsibilities for maintenance In general or par-
ticular parts of the task, is an area where the Bank projects have had the least
difficulties. Such reorganizations have often been delayed, but they have usually
been done. The problems have arisen more in f£illing out the new organizational
structures with adequate staff, developing the necessary discipline and sense of
responsibility, providing needed operating funds and reaching an effective day-to-
day functioning on a countrywide basis.

x11. The main burden of this type of work within a Public Works Ministry is
normally carried by a few key nationals —— whose dedication and leadership ecan
often make the difference between success and failure =~ and by the foreign con-
sultants and technical assistance whose role has been vital in such advances as
have been made in almost all Bank-supported maintenance projects. The consultant
job in maintenance is difficult and delicate. It involves local attitudinal and
cultural factors as nmuch as technmical ones. Also, a careful balance has to be
maintained among the many resources assembled to perform maintenmance, many of
which, like attitudes and staff capacities, have to be developed gradually. The
absorptive capacity for consultants and technical assistance can itself increase
over time. Thus maintaining a good balance is partly a matter of foresight by
the consultants assisting the program, and partly one of defining and structuring
their terms of reference and the physical components of the project realistically
in many cases phased over longer time periods than previously thought.

xdad, A central task-ip ‘capacity-building, but onme where the appropriate
balance has been particularly difficult to achieve, is staff training. The Bank
has been ahead of many other foreign assistance agencles in supporting such



training, through financing for physical facilitles, training equipment,
foreign trainers and overseas scholarships. It is continuing to deepen its
involvement. Past programs have often been too small, too partial, too desk-
dependent or too unrelated to the real starting point of existing staff.

Proper planning bas to be based on a comprehensive, forward-looking analysis

of the prospective balance between changing skill requirements, at different
levels and in different specialties, and prospective availabilitiles from exist-

| ing sources; allowance has to be made for typical high losses of staff to the

private sector. This requires an early appraisal and inventory of staff and
their educational attainments, just as enginecering works require collection of
basic data on soils and hydrology. '

*x1v, To give it sufficient continuity, statua and weight in broader policy
making for the highway department, the whole.function of training or staff-
development, for all levels from senior englneers and managers to patrolmen

and drivers, needs to be institutionalized. Training efforts have too often
been seen as one-shot affairs, without allowance for the fact that 10% or more
of the staff may need to be replaced each year due to retirements and losses to
the private sector, and that remaining staff nay need recycling.. Modern main-
tenance training programs supported by the Bank usually provide for at least
brief training of between one-tenth and one-fifth of total staff above the grade
of laborer each year. Most countries have by now set up training sections in their
Highway Departments, but many of these need upgrading to higher administrative
standing. -

-5, Discontinuity of training efforts has been an unfortunate and frequent
problem in the past, ~It would be highly desirable for the Bank to find adminis-

tratively simple means for providing on a last-resort basis the small amount of

financing sometimes required to sustain efforts between completion of ome project
and initiation of another. This could be through the Project Preparation
Facility or other similar arrangement.

xvi. With reasonably efficient operations, the total amount of money required
for maintenance of the highway network is not very great. Some 2%, or slightly
less, of the road capital stock (replacement or updated original investment value)
is generally sufficient to cover a year's requirements for routine and perdiedic
operations as well as maintenance and renewal of the equipment involved. This
geldom represents more than a fraction of annual government revenues from road
users and, provided it is efficiently spent, almost irmediately repays itself
several-fold. '

xvii. But the funds do need to be provided on a regular and timely basis,
even in face of sharp budgetary fluctuations. If they are not, then the costs
to the country — first in the form of extra operating costs (with a substantial

foreign exchange component) for road users, and soon after in the form of claims
on the public fisc for rehabilitation and reconstruction -- become much higher.
New construction can 'be postponed during periocds of financial stringency, but
very little maintenance can be. Experience with automatic mechanisms, such as
Road Funds, for channelling sufficient resources into road maintenance has not
generally been good. = The solution to the problem is more a matter of fiscal

and administrative discipline and advance planning, and wider recognition of the
economic importance of maintenance.
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xviii. Sub=Saharan Africa faces specilal problems because of the sparseness
of populaticn relative to the large size of the countries and of the heavy
dependence on foreign economic assistance., On the one hand, it is already
devoting to road maintenance twice as high a proportion of national GDP as
developing countries in other regioms, while minimally adequate maintenance
would require it devote 50% more, or three times as much as other countries.

On the other hand, forelgn assistance agencies working in the highways field
have generally been prepared to cover about three times as high a proportion:

of the total costs of road construction (and reconstruction) as of road main-
tenance projects; this in turn creates some bias against maintenance under
circumstances where foreign aid is such an important factor in total public
expenditure allocations. &

xix. The Bank's policy in financing of maintenance, in Africa as elsewhere,
has generally been to lend for capital expenditures, roughly deiined as.those
that yield benefits over a five-year pericd or longer. This has meant in prac-
tice that the Bank has lent readily for technical assistance and training,
construction of workshops, procurement of maintenance equipment, rehabilitation
of existing equipment, initial inventories of spare parts and any periodic main-
tenance operations, whether carried out by force account or by contract. It has
thus been able to lend == and in Africa has lent -~ for a considerably higher
proportion of the total costs of maintenance projects than most other aid=
suppliers have normally donme. On the other hand, like them, it has very seldom
lent to cover any part of the operating costs of routine maintenance.

& v The Bank's approach reflects the basic proposition that ultimate re-
ponsibility for maintenance, including in particular the recurrent Costs of
routine operations, should be that of the borrower. The Bank's reluctance

to finance such recurrent costs has undoubtedly strengthened financial/adminis-
trative discipline, and resulted in increased Government support for these
expenditures, in many countries.

xxl. But this policy has at times been in conflict with the basic capacity-
building purpose of the Bank's lending for maintenance, and may to some extent
have inhibited an appropriate Bank/borrower focus on building up routine nain-
tenance capacity where this is the most critical need. Where budgetary com-
straints are as tight as in many sub-Saharan African countries, this stringency
has sometimes led to personnel and equipment lying idle for long perlods for
lack of fuel, materials and spares. Also, in many countries, regular government
funding is most critically needed for keeping spare parts inventories at a satis-
factory level, but the short-run injections of spares sometimes financed by the
Bank have not contributed substantially to a more permanent resolution of the
problenm. y

xxil. Therefore, the focus of Bank lending should be on the overall objectives
and priorities of maintenance programs and the build-up of local efforts and
institutions to the most cost-effective combination of routine and periodic main-
tenance, equipment maintenance and renewal. Emphasis should be placed on the in-
crease over time in the proportion of total maintenance outlays (capital as well
as recurrent) financed domestically, but the particular application of Bank/IDA
funds within the maintenance. f£ield would be chosen by reference to what would
contribute most to strengthening the eiffectiveness of the maintenance institu-
tions. In special cases (e.g. poor countries in Africa) where an expanded Govern—
ment financial commitment is being asked for over a period of time, and there is



critical shortage of funds (e.g. for fuel and spare parts) the Bank should be
prepared to finance a part of the incremental recurrent COStS (normally on a
declining share basis) over the build-up period. Financial covenants would
reflect the great importance the Bank attaches to appropriate increases in
Government shares over time. '

xxiid. The problems of equipment accounting and charging and of finding
regular dcmestic arrangements for keeping spare parts {nventories at more ade-
quate levels need greater emphasis in Bank policy. Autonomous equipment funds
fed by hire charges from equipment users already exist in principle in many
countries and have substantial potential advantages for improving the efficiency
of equipuent management and utilization. They can alsp facilitate the financing
of renewals in those quite numerous better-off countries ‘which should be able

to finance equipment replacement out of thelr own resources. Such funds could
be strengthened by use of more fully commercial accounting. This would be
supported by having equipment portions of Bank highway loans on-lent by Govern=—
ment at harder commercial terns, as now sometimes done with lending destined for
credit institutions. Phasing of Rank-financed equipment procurement OVer
periods of years could also facilitate efficient managenent and eventual renewal.
Arrangements for local provision of the small amounts of foreign exchange re-
quired to replenish spare parts {nventories are critically important. They
should be worked ocut to succeed any lending for initial spare parts inventories
and reflected, as necessary, in maintenance financing covenants.

xxiv. Current rates of availability, utilization and productivity of main-
tenance equipment are very low in many countries and present a significant area

for improvement in efficiency and for overall cost reduction. The use of auto--
pomous funds fed by hire charges can help improve the accuracy of detailed record=
ing and reporting systems, which are essential instruments of management in

the equipment field. The Bank has begun to work out with scme borrowers Action
Plans detailing agreed measures to improve the gfficiency"df'maintenance opera-
tions over the project pericd. The targetting and follow-up for such Action

Plans are based in large part on the borrower's own internal management information
system. Equipment performance is an aspect of maintenance which most needs pur-
suit in this manner, through Action Plans prepared with experienced mechanical
engineering input.

XKV, Another significant way to improve maintenance efficiency and cut costs
is by greater recourse to the private sector. Use of contractors can reduce the
burden on scarce Government statf, and -also bring lower costs as a result of com-
petitive pressureé to efficiency which it is hard to duplicate under civil
service arrangements. An even flow of relatively small jobs, such as maintenance
can provide, is moreover an ideal way of fostering nascent domestic contracting
industry. Perilodic maintenance is normally contracted out in many of the more
advanced developing countries, as are specific jobs such as supply and transport
of materials. Ways are now being found to contract out routine maintenance also.

xxvi. Many consultants appear to have placed excessive emphasis on elaborate
mavagement information systems, even in countries greatly lacking staff and facil-
jties. Under these conditions the peed seems to be more for a simple but highly
disciplined inspection/supervizion systen for field operatioas, relying for
written reporting largely on existing accounting and work-order practices, and
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emphasizing regular and unexpected inspection visits by supervisors at each
level to units under their charge. The focus would be on developing a shared
concept of standards, and a strong sense of responsibility for keeping to those
standards whatever the necessary effort. The next step would be creation of a
small Organization and Methods section at headquarters, for ad hoc studies.
Only at this stage, and provided that the equipment information system 1is
already functioning without problem, should more elaborate field reporting
systems be attempted.

sxcvid . At later stages in development, and already in many of the Bank's
borrowing countries better supplied with educated manpower, there can be more
systematic collection of planning data and regular comparison of budget and
plan against actual. But these systems should be built gradually and in re-
sponse to need. For instance, regular traffic counts, using a proper sampling
basis and with adequate checks, should be made first for roads with some 100-
200 vehicles per day. Focussed on situations and types of data which provide
scope for management choice, information systems can help significantly to get
a more efficient allocation of resources by identifying problem sections in the
network and showing up areas of operational inefficiency.

xxviil. Even then public attitudes and public interest will remain of great
importance. They will affect both the resources allccated to maintenance and

the standards of performance which the highway authorities will try to attain.

They will also impinge on the treatment of roads by the road users themselves,

for instance in regard to truck overloading, a problem that cannot usually be
solved except by close cooperation between Government and trucker associations:

The Bank could usefully help the growth of general road user associations and
similar public-interest groups by such means as provision of comparative country
statistics and general documentaticn. Also, the Bank should seek the cocperation
and support of other: lenders and aid agencies in meeting the maintenance objectives,

xxix. Even though borrowing countries have often fallen short om relevant
loan covenants and project objectives, the Bank has played a useful role in the
development of maintenance capacity and it has improved the quality of its
assistance over time. It should continue and expand the emphasis it has been
glving to road maintenance, both in assessment of countries' eligibilicy for
further highway lending and in the composition of new projects. It should push
for more specific action plans, training programs, budgeting arrangements and
administrative systems. It should agree with Covernments achievement targets
and control mechanisms to judge and guide progress. . The "suggestions for
strengthening the Bank's action in maintenance which emerge from this review
are summarized in the final chapter of the report.
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April 17, 1979

Dr. Max K. Lowdermilk
Colorado State University
Engineering Research Center
Fort Collins, Colorado 80523

Dear Dr. Lowdermilk:

I recelved your letter of March 15 on April 16. I can not imagine
the reason for the delay in the mail. Unfortunately Mr. Cernea is on mission
and will not return until May 1. I am also leaving tomorrow to join Mr.
Cernea in presenting a worksh op on monitoring and evaluation, which will be
held in Nairobi next week.

Mr. Cernea, of course, has had close contact with you and would be
the appropriate person to provide a short evaluation of Volume I of your
study. I suggest you telephone him on May 2 concerning your needs. I note
your time limitation, but unfortunately it is impossible for me to review
the document.

I can, however, say that we are most appreciative of your assistance
to the Bank in its sociological seminar program. The subject of your research
in Pakistan has been very valuable in terms of identifying sociological con-
straints to the efficient use of irrigation water. Therefore, rest assured
that we consider this an area of research and edéication which is crucial to
the Bank's work in building and rehabilitatingsirrigation systems. Irrigation
is the largest single compoment in all of the Bank's investments in agriculture
and rural development, and we recognize the great disparities between actual
water use efficiency and the potential for optimum utilization. These dis-
parities, we believe, are most often the result of socdological constraintss.
We, therefore, wish you every success in moving your Ph.D. program in this
direction.

Sincerely yours,

Ted J. Davis
Chief, Rural Operations Review and Support Unit
TJD:de

cc: Messrs. Hotes, M. Cernea

pR 1 L2
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April 17, 1979

Dr. A. El Bindari Hammad

Programme Area Leader

Primary Health Care & Rural Development
Division of Strengthening of Health S@rvices
WHO

20 Avenue Appia

1211 CGeneva, 27

SWITZERLAED

Dear Aleya:

I am very sorry that I could not arrange to come to Ceneva this
month. This is the "crunmch period” at the Bank and even oune or two days
absence is very difficult. Bank staff are sometimes perceived as being
not cooperative, but this is only because of the heavy work pressuree under
which they operate. We do, therefore, ask for understanding from our colleagues
in other agencies.

1 caused a computer search to be made from our Date BAnk on agri-
culture and rural development projects to locate those projects with a health
component. The Data Bank covers those agriculture and rural development
projects approved in FY74-78. There are health components in other projects,
particularly in urban and population projects. These can be identified through
the 0ffice of Bavironmental and Health Affairs under lr. James A. Lee. T Wwikd
beclodkiaguintorthese other projects when time permits. From the enclosed com—
puter lists it whould be relatively easy to idemtify the appraisal reports
which, I am sure, are in yourr library.

1 also enclose the case studies from our projects im Tanzanla, Mexico,
and Colombia. These cases were prepared as part of our training program on
institutional arrangements for implementing complex rural development projects.
Therefore the write up does not focus particularly on health or indeed on any
particular component but rather on the institutional problems.

1f convenient, I could stop in Geneva for onme or two days during
the first week in July; perhaps July 4 could be a target date. I very much
enjoyed seeing you again in Rome and again I apologize that my schedule would
not permit an earlier visit.

Sincerely yours,

Ted J. Davis
9“4_!2,; Chief
@zawactﬁnB&bL Rural Operations Peview and Support Unit
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Mr. Donald C. Pickering, Assistant Director, Gen. Agriec. April 17, 1979
D. A. de Silva, Deputy Director, ADM

Desert Encroachment Research - Mr, Tim Symonds

As you will see from the attached memo to Mr. Lejeune (and
accompanying folder), we have a problem in handling enquiries from the
abovenamed.

Mr. Lejeune doesn't think CGIAR can be of help in this matter
and suggests that I refer it to you.

I would appreciate it if AGR would review the attached materials
and advise us on how to proceed. I would be grateful for an early
response as several of the letters should be answered, in particular, the

letter from FAO dated February 14. Mr. Roland Wood could answer any
questions you may have. Many thanks.

Attachments
cc: Mr. Wood, Div. Chief, Cartography

DAdeS'inw
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April 16, 1979

Mr. L.R. Frederick

Sar. Soil Microbiologist

Tropical Soil and Water Management Div.
Office of Agriculture

pPevelopment Support Bureau

Department of State

Washiagton D.C. 20523

bDaar Lloyd:

Thank you for your letter of March 23, 1979 conceraning Biological
Nitrogea Fixation. I believe that there is an importaat role for
blological nitrogem in agricultural development techmology ~ certainly
in the lomg-run but also ia the short-run.

While there seems no disagreement on the long-run potential, there
is a great reluctance in many circles to see any substantial scope within
less than a 10 year (or longer) time frame. This is difficult to understaad.
The extent of use and counsequences of the use of legumes wnder foodgrain
crops in Australia, South Africa and Israel are impressive. It is suffiently
convineing to me to justify a search for a short~run approach, suitable
for small farmers, based on inter-cropping with legumes.

The Bank has, in fact, iacluded legume based nitrogen fixation tech-
anology in some 20 projects. These include projects in a wide range of
countries - including Argentina, Chile, Uruguay, Morocco, Algeria, Spain,
Ireland, Israel, Turkey, Thalland, Philippines, Papua New Guinea. From
what I can gather, they have achieved acceptable levels of success in all
but one case.

In wy presentation to the SID meeting 1 drew on a paper prepared by
pr. Peter Dart which was published in "Devalopwent Digest”. I include
a copy for your interest.

I was very interested and impressed by the summary of present activities
underway in AID. That seems to auger well for the future.

Perhaps one way in which we might cooperate toward making biological
aitrogen more useful in developing countries, might be to hold a workshop

OFFICIAL FILE COPY



Mr. L.R. Frederick April 16, 1979

on currently available options. Perhaps we could invite some of the 0
techmnical people involved in your program, and some from the wml\ /q; wﬁ
Research Centers together with operational staff from USAID, the Bank, e
and other institutions? I will call you to discuss this further.

Best regards.

Yours sincerely,

Graham Donaldson
Chief
Economics & Policy Div.
Agriculture & Rural Development Dept.
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April 16, 1979

Illinois Envirommental
Protection Agency

2200 Churchill Road

Springfield

Illinois 60706

Dear Sirs:

In a recent issue of the Journal of Soil and Water Comservatiom,
there was a summary of recent studies by your organization as to the
financial burden soil erosion can place om society. Apparently,
several related studies were performed---on highway maintenance costs;
crop production losses; dredging costs for lakes and impoundements;
and other items, some covered by "208 studies.

Would it be possible to obtain copies of those reports?

Very truly yours,

Frederick L. Hotes
Irrigation Adviser
Agriculture and Rural
Development Department

FLHotes:rm
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" Mrs. Shirley Boskey, IRD April 16, 1979
Ted J. Davis, AGROX

Gomments and Suggested Re~drafts on Draft Programme of Action for World
Conferen:. - on Agrarian Reform and Rural Development

Attached are two papers: (1) a compilation of comments on the draft
Plac of Action, znd (2) my sugpgested modifications to the Draft document.
The Secretariat for the World Conference mn Agrarian Reform and Rural Develop-
ment (WEARRD) has strougly requested that any cozments spacify explicitly the
‘suggested change in language”’ rather than qualitative comments. The second
paper is an attempt to fulfill these requirements for specific language.

I have been in coentact with Messrs. Mathiason of the UN and Havord
of UNDP. They are, this week, formulating their ownaresponses. MNr. Mathiason
advised me that Mr. Hehemiak, Coordinator, WCARERD, will be visiting Hew York on
April 23 to discuss specifically the draft Tlan of Action., Yr. Mathiason
indicated that the Bank would be {nvited to the meetings in New Yewk on that
date. We should at least wholly brief lr. Greafell so that he can make our
suggestions available during that meeting. Since I will be away in Xairobi
ve need to determine whether or not we need someone from my Unit to accompany
¥Mr. Grenflel]l to this zeeting. If so, I would suggest Mr. Ahmad from my Unit.

I will be in touch with you concerning a briefing meeting which
must be held no later than Wednesday, April 18.

Attachment

TJpavis/ce

¢! Messrs. M. Yudelman, AGR: L. Christoffersen, AGR
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April 16, 1979

Mr. Gary Morishima

Department of Natural Resources
P.0. Box 1118

Tahola, Washington 98587

Dear Gary:

I would like to thank you for the help you provided on my
field trip to the Quinault Indian Nation. I was most impressed with the
progress made and the approaches you and your colleagues have adopted to
develop the resoutcat of the reservation.

~\ ¢

Fnclosed is my draft report whiech focuses in particular on how
your ideas and approaches may be applied in many of our rural development
projects. Obviously in such a short paper it is not possible to do
justice to all of the developments that have taken place sinece your involve-
ment in the Quinault Indian Nation. I would appreciate to receive your
comments and suggestions on this report and would also appreciate to
receive more specific information on the development and recurrent costs
of the information system you develop, particularly as they relate to the
coste of the forestry and fisheries program costs. (Of course, I would
appreciate to know how you resolved the power supply problem.)

Attached is also a paper on softwood prices, which you might
pass on to Alan. This is the only researeh so far done in the Bank, I
think the cover note is self explanatory.

I'm on my way to Nairobi for a regional work shop on monitoring
and evaluation, that will mainly be attended by project managers and their
evaluation officers. I'm sure we'll hear a lot about data processing
bottlenecks....

I am looking forward to reading your reactions to this draft
report on my return from Nairobi.

With kindest regards, also to your colleagues,

Sincerely yours,

Guido J. Deboeck
Rural Operations Review and Support Unit

Enclosures

GD:de
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The World Bank / 1818 H Street, N.W., Washington, D.C. 20433, U.S.A. ® Telephone: (202) 477-1234 ¢ Cables: INTBAFRAD

April 16, 1979

Mr. J.R. Ryder

TPR (GB) Engineers Ltd.
50A London Road
Kingston-upcn=Thames
Surrey KT2 6QR

England

Dear Mr. Ryder:

Thank you for your letter of March 21 concerning your Buffalo
Mini-Tractor Project, that we had already heard about from your co-
Director's exchange of correspondence with Messrs. Nottidge and Knox.

Technically we have little to add to their comments, though we
would be most interested to receive a copy of the NIAE Silsoe evaluation,
when it has been done. It is this type of information that is useful to
our project managers and their govemments, with whom lies the respon-
sibility for tendering for suitable project equipment.

As I am sure you are well aware, any ''small" tractor has to com-
pete with the lowest horsepowered of the conventional tractors, both in
its work effectiveness as well as in support and after sales service.
While a "small" tractor of the Buffalo type may require less capital and
be more viable on a small scale, say 25 hectare farm, than a conventional
tractor, the size of the initial outlay may still prompt the prospective
buyer toc go for a larger tractor, which may be more versatile and have a
greater work capacity, as such buyers usually anticipate additional in-
come from contract work on neighbouring farms.

I note you are selling these tractors in Zambia, where many small
scale farmers in the more agriculturally advanced Southern Province have
for several years been purchasing mainly second hand conventional tractors
from the commercial farming sector. So your experience in this market
would be revealing. In this regard, has the tractor been evaluated at the
Zambian Ministry of Agriculture's Magoye Research Station near Mazabuka,
which was formerly and may still be evaluating small scale agricultural
machinery?

Looking at Africa as a whole, the largest market is Nigeria, and
this is where we have our greatest number of ongoing and proposed agricultural
projects. We are also getting involved there in minimum tillage technology
for which the "'small" tractor may be particularly suited. I would have
thought it well worth your while to become involved with the ongoing

of eos



Mr. J.R. Ryder - 2 = April 16, 1979

research program that is spearheading this work at the International
Institute for Tropical Agriculture at Ibadan. They have been examining
a range of different equipment in their trials and their recommendations
are naturally being utilized in our regional development projects in
Nigeria.

We would certainly be pleased to be kept informed of the progress
of your project, and wish you well in your endeavours. If the tractor
proves successful, the ability to manufacture it locally that Mr. Clapperton
mentions would be an added attraction to the recipient country and should
assist with price competitiveness as well as after sales support.

Yours sincexﬁb,
Dot

Donald C. Pickeri
Assistant Director
Agricultural and Rural Development

JRussell :mam -
cc: Messrs. E1 Darwish, Knox, Nottidge, Collins, Grimshaw, Donaldson
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April 16, 1979

Dear Dr. Mahler:

I refer to vour letter of March 15, 1979 (Ref: B13/87/3(A)~4b),
fnviting the World Bank to be represented at the Meeting on Infant
and Young Child Feeding, being jointly organized by the World Health
Organization and the United Nations Children's Fund in Geneva from
October 9 to 12, 1979.

I am pleased to inform you that the Dank will be represented
by Mr. Alan D. Berg, Senior Nutrition Adviser, Agriculture and Rural
. Development Department. It would be appreciatad if documents issued
in advance of the meeting could be sent to the attention of Mr. Berg,
at this address.

Sincerely yours,

Callie B. Boucher
Deputy Special Representative for
United Nations Organizations

Dr. H. Mahler
Director-General

World Health Organization
1211 Geneva 27
Switzerland

Cleared in substance & cc: Mr. Berg
" v & cc: Dr. Kanagaratnam
= - & cc: Dr. Lee
cc: Nr, Burney (Geneva)

Files with incoming letter

:mmcd
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April 13, 1979

Mr. P. F. Teniere-Buchot
Directeur de 1"Enseignement
CEFIGRE

B.P. 13

06560 Valbonne

France

Dear Mr. Teniere-~Buchot:

1 wish to express my appreciation for your thoughtfulness in
sending me the document of 9 February 1979 by Mme. Ehrard-Cassegrain
and M. Marget, and the comments of the CGroup of International Experts
on that document as tramsmitted by your letter of 21 March 1979.

I shall continue to follow the work of CEFIGRE with interest and
hope to visit your headquarters at some future date, enroute to or
from a Bank assignment in Europe, Africa or the Middle East.

With very best wishes for success, I am

Very truly yours,

Frederick L. Hotes
Irrigation Adviser
Agriculture and Rural
Development Department

FLHotes:rm

ge: Mr. Rovani (EWT)
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¥y, Shaasier Sinzh, Chief, EPIXE Apepil 13, 1379,
¥glcols Hale, EPnCh

Eack te Otfice Faport — YA Incerszovernmeutal Croup loeting
en 2iee, March Io~16, 1376

i ——— e e v
i

Y. v 1 sttensed as the Zamnk's observer the 22nd Sesefon of the Iater-
governneatel Crouy oa Rice, Fa0 teld in dacila, Philippises, March 20-2¢,
1975,

2. °  The sroup, cocwixtia: of 36 couatry represestatives, coasllered
the current sitvation aznd outlank fer rice, trends in the world rice econcsy,
Laternaticeal trade rutdelives, gaod within the countesi of rice, worid fooa
‘gecurity. The sroaup ececluded that tne tisht supply/dezand sitsacios that
naed doveloped ot tas enc of 1577 bas piven way to easier condlticns csasiug
trade to diminish by 13 porceat. Prices are »ot erpected to rise over the
wext year riven toe production eutlcok and the incresse 1o csrryover stoccs,
ensurin: a salisfacteory world food eecurity situation. .

?rnéwct:on, Trade asd Price

SR £ S ENINE

3. "The 1973 world psddy harvest (1&111y for :rade and conwunat ion in

197%9) Lased on individual country subaigsivons is estinmeted at 377 wiilien

toas, 4 milliou tone (oune percent) zoYe tham iu the previous year asd siighily

atove the long rua tread. The further Iocreame ia outpul wes walaly due te
auother very sood 3omsoon #casen over most ¢f the Far Eaz2f, a8 well as lacreassd
{rrizaticu, tie furtier spread of nick yielding warictiss and a Wirber Ceusuustion
of fartilirzer. Heat of the iacrease in =lobal rroduccion was concentrated fo

exportins counitries vhare total cutpuc rose by & millien tons (L percent),

Az;rcgate ;tednc:i«: af 1npor'iuﬁ conatries also rose.

4,  frpoct avaliabilities of eraditicnsl excorcin: countries have
{ncrezecd 1a 1377, wiile isport requirements are dovsn ond stoek levais are

‘ap due to larszer crors In traditieaal duwportiuy countries, Couseguently tracc
4a 1579 is eviected to ba around 2.9 villion tens—-a decrease of G.J niilien
tona freom 1475, Ia soch & supely/demand situstfon cupert prices ars linely

to rewain low i the noxt fov nontbs, and depenaing on tha outcone ef tie waix
Sputheru emigshere crops, may yomain low all wrar., Individual country
detailes ou predustion and trade are zives Ia the attached Appendix.

Stocru and Foecd *ncurip}

5.- The Ulweaser crops in 1977 led to an {acreasze from 22 to 24 williom
tocs in asvrerate carryover stocks (exeluding China and the USSR) duriaz the
sessons endins in 1373, Apart from Jayasn the increasc was coucentratad in
major fojorcins coustries. Ia Isdia aloac, Jovernsent stocks rose from 4.4
to 9.1 willion teus. Hiocks wure Sleo bigher in cna Kopublic of korea aund
the Failipuines, wrereas they fell furehar iu Iadouesia. ia exportiay
couatries, stoces wure pargiinally uister with tae larger carryever in Japeu
more than coffsettiog Sweclines fu the US and lheilard.

V]

- G , OFFICIAL FILE COPY

-



¥r. Singh -2 - April 13, 1979,

b, Tae outlook for 197¢ 1y for o furtier increase in srzorecate carry-
over ctoche (ixcluding Ching ord the VESA) to abeut 2% millica tens wiickh
wauld represent 18 percent of tonsu=ption. Szocis {n isporting countries
should rize 2;0in wvitu auotaer Incresee in atoecks in Indla, rle Terunlie of
Kotea aud the Pullippines and a replenisiment of stocks Iz ladenesfa. In
ezportiay countries (encludiez Chiva) stocks are alse gxpectad to vise with
incroases in Jaran, the U8 aad Thailand, nore thau offsetting another expacted
decling io srazil.

L the estiuated level of carryover stocks im 1579 the rice
security sltuatlicn lLas further {ooruved corpared with 1%73-75: teral rice
SLOCKE are guove usaxl werking levels., Tart of the total s held Ly sgovera-
@eats vith escablisned meserve stock nolicics or sractices. Im addition,
stocks of other cerzals sre exjocted to rise.

& -  The receat Jeeisfes by the Assoclation of Sout) Fast Asian latious
(AS2A45) te se¢t u; an saerzency stock scheve, warks ao fuporcant rrecedent io
faternaticesl rice stecs relicice, Under ASEAG's RECLIGnCY TeeoYve projact,
Bonbers would hold a total of 50,000 tors of rice (1.0, Inlotesta 12,000 tena;
salaysia 4,000 teny. the Frilippiaecs 12,050 tonas: Tinzagore 5,000 tome: ang
Shaflland 15,000 tens) to be used i cane of ustural disastery, This guaantity
Sppars o e a very small guantity that $a insdeguste for the stated Hersoae.
sowever, the develorment 1s an iaportant stert wiich aay fors the basls for
larger escrrzescy reserves.

9. The mest notable sresosal emsrcing frowm the conference is oue
conceraiug su interastional rice asveemeat., Ihiz woas Fropeses Ly the
Piilipvines, a couutry wiich is in transition from a rice luportor to a rice
eXporter ond ong wvhich standz te yaiz from such an rracjezent. “ulle theve
Vus considarable suprert fer the vropeeal ane wihile the Secretariat was
isglructed teo pregarz decunentation on the progonal {or the next (22rd) Rice
Hceling, It is »y ociaton that an snresrent will got ko quichly reaches. %The
iagues that keypt parcticivents from screenent in tha Internatiossl Arrasyesect
(csaentinlly the levals of ufferetocks, vhere ticy sioculd e Lald, acs
release unc azecunulation prics for stocks) are iikely to ve sieflar ia
discusiions on a rice g:reement.

13, Despite tiese positive developiunta, there are 6till sure sspects

vinleh sive rise to concera. First, a larre port of the currevt gud aroapective
stocks 1s concentrated i caly a few countries with Japan alene Goldiny 22 per-

cent and Iudia nearly one nuarter of total stocka (escludiny (Wina aud thae
CaSk). Waile in India, stocks culy amount to areut 12 perceat of esnual rice
cozsurrtion, in Japas they exceed 50 percest ana are 3 nilifon tons sore than
the tarzet. Secons, raay developin,g countrics Lave rale cnly slow prorress
in builcing vice reserves, owin- to iradequate storave cagacity aod lacs eof
flrascial resourcea, Coameqaently, they o011) ressis valversble to erop
failures,
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11. Clatzes in astioual pelicles affectinn trace In

wiscussed, oelaiis are ia tae attscied Appendix.
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April 13, 1979

bDear Mr. Saocuma:

I refer to your communication dated April 2, 1979
(Ref: G/X/LC~70z~T75(b)), inviting the World Bank to be

represented at the Seventy-fifth Session of the FAQ Council,
to be held in Rome from June 11 to 22, 1579.

1 am pleased to inform you that the Bank will he repre-
sented by lir. Marius Veraart, Programming 0fficer/FA0 and IFAD
Coordinator, Agriculture and Rural Development Department.

It would be apprecizted if documents issued in advance of the

session could be sent to the attention of WMr. Veraart, at this
address.

Sincerely yours,

Callie B. Boucher
Peputy Special Representative for
United Hations Organizations

Mr. Edouard Saouma

Director-General

Food and Agriculture Organization
of the United Nations

Via delle Terme di Caracalla
00100 Rome
Italy

cc: Mr. Veraart

Files with incoming Note

s

T



S s é,n\.l?.{:hn._ﬂjﬂ\rﬂ
ee §- qugthLv“La

Mr. Charles Weiss, PAS April 11, 1979
R. Goodland, Environmental & Health Affairs

Microbial Technology Paper

Herewith are the brief comments you requested on Orrego's
Microbe paper.

1. I find the paper comprehensive and reliable. It is a good
review of this enormously wide field, so will serve as a good source,
reference or support material.

2. However, what should be done with it? It could usefully be
split into possibly overlapping sections to assist staff in energy,
agricultural and sewage projects, and possibly others. As it stands,
it is unlikely to be read in its entirety by many project staff.

3. It may be useful to extract short guidelines or notes from it

on specific aspects, the addition. of which you feel the Bank projects would
be improved, e.g. a 2-page note on microbial insecticides for tsetse,
locust, and other insect control projects.

4. More emphasis on methanol (not mainly ethanol and methane)

would help decrease the waste of non-commercial forests now promoted in
our projects, such as Transmigration and Amazonian land settlement
scrupulous editing and thorough indexing would make the paper more useable
in ites present form.

ec: Dr. Lee, OEHA
Mr. Tixhon, OEHA
Mr. Overby, OEHA

RG:0Mc
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Mr. Ceorge Darnell, AGR April 10, 1979

Jim Goering, AGREP

Alternative Approaches to Land Clearing

X, Thanks for iwviting me to yesterday's discussion of
alternative approaches to land clearing in the context of Indenesia
Transmigration. I was impressed with the very conaiderable reser-
voir of experience and expertise in the Bank on this topic, as
manifested in the individuals at the meeting. I was a bit sur-
prised, however, by the relatively small part of the discussion that
was given to economic considerations in land clearing alternatives-—-
although I recognize that these considerations may require more
location-specific information than is now avaidable for the
Indonesian situation.

2. One approach to conceptualizing the economics of alter-
native methods of clearing has been developed by Nelson and reported
as Anmex 3 in the Land Settlement Issues Paper. A copy 1is attached.
I do not know if adequate data exist to employ the model in exploring
these alternatives in the Indonesian context. The Nelson model may,
nevertheless, be useful in designing the evaluation system for the
proposeéd land clearing trials.

Cc and cleared with: Mr. G. Donaldson, Chief, AGREP

Attachment

JGoering:ga
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Mr. J. C. P. Richardson, CPSVP April 9, 1979
(through Mr. Graham Domaldson, Chief, AGREP)
G. Temple, AGREP ,/ —/

Time-Sharing Problems in Computerized Project Work

2 1 With the growing use of APAS and CEBDISPLAY in agricultural project
work, we are beginning to receive numerous complaints (see attachments)
concerning the reliability of the Bank's time-sharing service. Project staff
complain because this service fails on average once a day and sometimes as
much as five times in a single day. Once the time-sharing system goes down,
it may come back up in tem minutes, but it can also stay down for more than
an hour. While the system is down, no work can be accomplished; analysis
begun on the computer must await the return of the system.

2 This low level of reliability results in a great deal of wasted
staff time as project amalysts sit at terminals not knowing when the system
will return. But a more serious problem concerms the risk associated with
using the Bank's time-sharing system for project work. As you know, project
staff often face tight deadlines and therefore cannot afford to use umreliable
tools. For example, a recent appraisal mission prepared data to be processed
using CBDISPRAY for its issues paper. But because the mission experienced
such difficulty gaining access to theBBank's computer over a three-day period,
it reverted to pencil and paper, a method which, though slow, was reliable.

3. Project analysts continue to try APAS and CBDISPLAY, and find these
programs useful in project work. However, the danger now exists that the
benefits of these programs will be lost as frustrated users revert to hand
methods of analysis because they cannot afford the risk of depending on the
Bank's time-sharing system for project work. I propose that we meet with CAD
and seek their advice on the best way to improve time-sharing services provided
to Bank project staff.

Attachments
ce: Messrss Yudelman, AGR

Pickering, AGR
Goering, AGR

GTemple:oh
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Mr. D.C. Pickering (AGR/CPS) April 9, 1979
J.C. Collins (AGR/CPS)

Proposal for an International Center for Soil Comservation

1. While appreciating the need to address the problems of soil
degradation and erosion worldwide, I'm somewhat sceptical whether the
International Center approach proposed by Prof. Hudeon would be effective.
I agree with his view that the need is not so much for research but for
the transfer of known technology down to the farmer level. I have the
impression, however, that the existing ceaters, while meeting a strictly
research need, are far less effective with regard to dissemination of
their research results—-the exceptions, of course, being the IRRI and the
CYMMIT work on cereal varieties. It would be interesting to know more
about how Prof. Hudson would envisage solving the techmology transfer
problems as good ideas in this field would have a much broader applicatiom.

4 The main reason for slow acceptance of soil conservatiom at

the farm level would seem to stem from its apparent low benefit/cost rates.
Farmers are unwilling to invest when productivity is high in order to avert
a possible future decline. Where lands have already deteriorated, re-
habilitation requires an appreciable investment over the short term with
prospects of, at best, & slow retura to more mormal yields. I doubt if

a center will be able to change this fact of life or the farmers' attitudes
to investment.

\Wa'e
J0Ce114nasrm OO
/

OFFICIAL FILE COPY



Mr. G. F. Donaldson, Chief, ACREP April 3, 1979
J. D. Von Pischke, AGREP

Claims in Agricultural Project Press Releaees

May I please draw your attention to the wording of
portions of two attached press releases selected from a recent
circulation within the Division. My purpose in doing se is to
suggest that we may be doing ourselves a dis-service by making
certain claims, and that this dis-service may be critical given
our present heightened profile and public scrutiny

Specific examples which concern me are:

"Farm incomes in a poor region in the Yemen
Arab Republic will increase threefold as
a result of an agricultural project to be
carried out with the assistance of a
$15 million credit from the Internmational
Development Association.”’ (&Atalics mine.)

"Irrigation and drainage networks will be
constructed for 3,700 ha....”

My concern is that these statements are too specific and
imply that the Bank has a crystal ball or is infallible. What
project economist would possibly say that with absolute certainty
farm incomes will leap threefold? Likewise, is it certain that
3,700 ha will be served by the irrigation infrastructure which is
certain to be constructed?

My recommendation is that statements such as these be
qualified or offered as indications of intent: 'Farm incomes...
are expected to increase threefold....”, "The project provides
finance for the construction of irrigation and drainage networks
designed to serve 3,700 ha...."”, etc. (Emphasis added.)

Allegations such as these by the Bank strike me as
particularly unfortunate from the point of view of the Bank's
position as a financial institution. In the American financial
market, statements of this type could in certain cases constitute
grounds for legal proceedings against a company and its officers
and directors making such claims. In larger terms, such claims
appear to me to conflict with the spirit of the times reflected
in truth in advertising and product liability actious. While we

000/2
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Mr. G. F- mld.m "“2“‘" April 3, 19?9

may not be subject to these limitations onm a statutory basis,
there would not appear to me to be any benefit from insensitivity
te certain principles on which they are based, especially since
our press releases are used by the North American press, whose
readers are particularly cognizant of these matters.

I would be pleased 1if you would consider constructive
means of communicating my concern to those who prepare Bank press
redeases.

ce: Mr. D, Pickering, AGR

JbVon Pischke:ga
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1818 H Street, N.W., Washington, D.C. 20433, US.A. « Telephone: (202) 477-1234
IDA NEWS RELEASE NO. 79/45 March 8, 1979

IDA TO ASSIST IRRIGATION PROJECT IN YEMEN ARAB REPUBLIC

Farm incomes in a poor region in the Yemen Arab Republic will increase
threefold as a result of an agricultural project to be carried out with the
assistance of a $15 million credit from the Internaticnal Development
Association (IDA), the soft-loan affiliate of the World Bank. An inaugural
credit of $3 million from the IDA-administered European Economic Community
(EEC) Special Action Account will help finance the project.

To be implemented in Wadi Mawr, the project includes the construction
of diversion structures in Wadi Mawr to regulate the wadi's flow to ensure
its even distribution over cultivable lands, and to prevent its escape to
the sea or into adjoining salt marshes in the Tihama plain. Canals will
also be constructed and existing canals will be remodelled to increase the
irrigated area and to improve the efficiency of the traditional irrigation
system. Agricultural credit and extension services as well as plant pro-
tection and animal health services will be provided.

Some 20 tubewells will also be installed to increase the area under
groundwater irrigation. A nearby state farm will be equipped and operated
as a regional agricultural research, demonstration, training, and production
farm. Technical assistance in management, engineering, and agricultural
practices will also be provided under the project. In addition to these
agricultural components, the project will provide villages in the area with
safe water, znd improve or construct rural roads to link them with the
national road network.

The $87.6 million project seeks to accelerate modernization of agricul-
ture in Wadi Mawr, to raise agricyltural production and farm incomes, and
to improve the health of peopte in the area. |t would introduce the use of
modern inputs, increase production, and encourage a shift towards the cul-
tivation of higher value grains, cotton, fruits and vegetables. Some 53,000
residents of the wadi, about 55% of whom are in the relative poverty group,
will benefit.

The IDA credit for the Third Tihama Development Project is for 50 years,
including 10 years of grace. It carries no interest but has a service charge
of 3/4 of 1% per annum.

Co-financing is expected from the International Fund for Agricultural
Development, the Kuwait Fund for Arab Economic Development, Kreditanstalt
fuer Wiederaufbau of the Federal Republic of Germany, and the Ministry of
Overseas Development (U.K.).

NOTE: Money figures are expressed in U.S. dollar equivalents.
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FORM NO. 1121

R TECHNICAL DATA
PROJECT: | Third Tihama Development
COUNTRY : Yemen Arab Republic
TOTAL COST: $87.6 million
IDA FINANCING: $15 million, standard‘IDA terms
OTHER FINANCING: Government of Yemen Arab Republic, $34.6 million;

European Economic Community (EEC) Special Action
Account, $3 million; other co-financing is expected
from the International Fund for Agricultural
Development (IFAD), and other external co-financiers.

IMPLEMENT ING ORGANIZATION: Tihama Development Authority (TDA)

P. 0. Box 3792 CABLE: ALHALAA
Hodeidah, Yemen Arab Republic Hodeidah
PROJECT DESCRIPTION: The project consists of: (a) construction of di-

version structures in Wadi Mawr for regulating the
Wadi's flow: (b) construction of feeder canals and remodeling of existing canals;
(c) installation of about 20 tubewells; (d) provision of agricultural credit and
extension, plant protection, and animal health services; (e) provision of equipment
and operation of a regional agricultural research, demonstration, and production
farm in Wadi Sundud; (f) construction of 148 km of gravel access roads, water supply
installations for about 103 villages or groups of villages and buildings for
project headquarters, extension centers, and a research farm; (g) provision of
technical assistance in management, engineering, and agricultural practices.

PROCUREMENT: The procurement of civil works for canals ($16.4 million
and for all IDA-financed equipment ($1 million) will be

through international competitive bidding (ICB) in accordance with Bank gquidelines.

Items costing less than $50,000, whose aggregate value would not exceed $400,000,

will be procured through local competitive bidding. A 15% preference margin of

c.i.f. cost, or the prevailing customs duty, whichever is less, will be extended

to local manufacturers in the evaluation of bids under ICB. Procurement under

the IFAD loan will also be in accordance with Bank guidelines.

CONSULTANTS: A consultant firm will be engaged to assist TDA in the

* design, procurement, and construction supervision of the
works and to train staff to assume responsibility for the project. A total of 460
man-months will be required for this purpose. In addition, the services of agricul-
tural experts (340 man-months) and funds for 128 man-months of overseas training
will also be provided.

ECONOMIC RATE OF RETURN: 17%

ESTIMATED COMPLETION DATE: 1984



World Bank

1818 H Street, N.W., Washington, D.C. 20433, US.A. Telephone: (202) 477-1234

IDA NEWS RELEASE NO. 79/k6 ’ March &, 1979

MADAGASCAR RECEIVES $12 MILLION IDA CREDIT FOR AGRICULTURE

The International Development Association (IDA), the World Bank's
affiliate for concessionary lending, announced today the approval of a $§12
million credit to support an agricultural development project in Madagascar.
This project will support the development of 3,700 hectares (ha} of new
land for the production of rice and cotton and complete an irrigaticn system
serving about 10,000 ha in the Lower Mangoky Valley.

Irrigation and drainage networks will be constructed for 3,700 ha,
road infrastructure will be developed and concrete canal segments produced
for tertiary and quaternary irrigation networks; detailed design studies
and supervision of civil works will be carried out. The project also includes
the provision of applied agricultural research for the Mangoky scheme, as well
as investigational research and trials on operating problems, overseas study
trips and training courses, monitoring and evaluation, and studies to prepare
future projects in the Mangoky region. In addition, studies for other agri-
cultural projects will be financed.

The project is expected to result in rice and cotton production in-
creases of 13,000 tons and 2,000 tons, respectively, valued at $3.8 million a
year. About 3,200 families or 19,000 persons will benefit directly from the
project, which is expected to create new employment for 8,500 people, and
raise farm incomes to an average of $800 compared with farm incomes of $220 a
year on traditional farms. Six new primary schocls will be constructed and
some existing schools will be extended to serve migrant families settling in
the project area. A new technical training school will be established, a second-
ary school expanded, and a dispensary enlarged to serve a larger number of
people.

Measures will be taken to insure that the project development wiil not
have an adverse environmental impact. The officials of the project implemen=
ting agency, SAMANGOKY (Development and Production Agency for the Lower Mangoky
Valley), and the Ministry of Health are seeking to control schistosomiasis
through treatment of infected areas.

The International Fund for Agricultural Development is providing $6.5
million to the financing of this project.

The IDA credit of $12 million is for 50 years, including 10 years of
grace. It is interest free, except for a service charge of 3/4 of 1% per
annum to meet IDA's administrative costs.

"NOTE: Money figures are expressed in U.S. dollar equivalents.



FORM NO., 1121

(5-76)
TECHNICAL DATA
PROJECT: Mangoky Agricultural Development
COUNTRY: Democratic Republic of Madagascar
TOTAL COST: $26.4 million
IDA FINANCING: $12 million, on standard I1DA terms
OTHER FINANCING: Government of Madagascar, $4.8 million; Société pour

1'aménagement et la mise en valeur de la Vallée du

Bas Mangoky (SAMANGOKY)/Farmers, $2.2 million; Cotton
Organization/Farmers, $0.9 million; International Fund
for Agricultural Development, $6.5 million.

IMPLEMENTING ORGANIZATION: SAMANGOKY c/o Ministére du Développement Rural et de
Réforme Agraire, 122 Route Circulaire, Antananarivo,

Madagascar

TELEX: 22339, Gouvernement
Ministére du Développement Rural et de la
Réforme Agraire

PROJECT DESCRIPTION: This project will improve irrigation and agriculture

in the Mangoky delta. It includes: the development of
irrigation and drainage networks for 3,700 hecgtares (ha) and road infrastructure; develop-~
ment of about 3,300 ha of new land, and production of concrete canal seaments for '
tertiary and quaternary irrigation networks; detailed design studies and supervision
of civil works; incremental agricultural production costs; applied agricultural
research for the Mangoky scheme; social infrastructure; investigational research and
trials on operating problems, overseas study trips and training courses, monitoring
and evaluation, and studies to prepare future projects for the Mangoky region; and
project preparation activities for agriculture and other new development projects.

PROCUREMENT : Contracts for major civil works will be awarded following
international competitive bidding in accordance with World
Bank guidelines. These works will comprise extensions to the primary and secondary

irrigation and drainage networks, and tertiary drainage system and road works; total
value is estimated at about $7.5 million (including contingencies). On-farm develop-
ments, instal!lation of the tertiary and quaternary irrigation networks, and manu-
facture of canal segments will be carried out by SAMANGOKY, on the basis of arrangements
between SAMANGOKY and the government which are also satisfactory to !DA.

CONSULTANTS: The government has prepared a list of project proposals

which includes promotion of several commercial/industrial
crops and integrated regional ‘development schemes; these studies will be conducted
either directly by the Ministry of Rural Development and Agrarian Reform or by con-
sultants engaged by the Ministry.

ECONOMIC RATE OF RETURN: 18%

ESTIMATED COMPLETION DATE: 1985
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ORGANIZACION DE LAS NACIONES UNIDAS
PARA LA AGRICULTURA Y LA ALIMENTACION
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AAHISATICN DES NATIONS UNIES POUR
L'ALIMENTATION ET L'AGRICULTURE

FOOD AND AGRICULTURE ORGANIZATION
/ OF THE UNITED NATIONS

/ l
Via delle Terme di Caracalla, 00100 - ROME Cables: FOODAGRI ROME Telex: 61181 FOODAGRI Telephone: 5787

Ref. G/X/CC-702-75(b)
2 April 1979

Invitation to the Seventy-Fifth Session of the FAO Council

Rome, 11-22 June 1979

The Director—General of the Food and Agriculture Organization of' the United Nations has
the honour to invite attendance at the Seventy-Fifth Session of the Council, which will open
at FAO Headquarters, Rome, at 10.00 hours on Monday 11 June 1979.

The Provisional Agenda for the Session (CL 75/1) is attached. The Provisional Annotated
Agenda will be despatched shortly. Also enclosed herewith, in accordance with the request
made by the Sixtieth Session of the Council (June 1973), is a Note on the Methods of Work of
the Council (G/X/CC-702-75-Appendix A), including the rules applicable to Council procedures.
It is not envisaged that a Committee—of-the-Whole be established for this Session.

The Director—General would appreciate receiving as soon as possible the names, official
titles and addresses of the representatives appointed to attend.

Since visas for entry into Italy are not issued on arrival, participants requiring
visas should be advised to obtain them in advance from the nearest Italian Embassy or

Consulate.
bc_

The President ' )
World Bank
WASHINGTON
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FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS ROME

I.

SEVENTY-FIFTH SESSION 2

Rpme, 11 = 22 June 1979

. PROVISIONAL AGENDA

INTRODUCTION - PROCEDURE OF THE SESSION —
boooo Adoptlon of the Agenda and Tlmetable

2,. Electlon of Two Vice-Chairmen and Designation of Chairman and
Members of Drafting Commlttee

;3;_:; Statement by the D1reetor—Genera1 =2

_ WORLD FOOD AND. AGRICULTURE SITUATION =

4{ Current World Food Sltuat1on

" 5.::_ Report of the 4th Session of the Commlttee on world Food Security

. ACTIVITIES OF FAO AND WFP Se LssuEd

;:fﬁ;z '-keabrt of the 5th Session of the Committee on Agriculture
7. Report of the 5th Session of the Committee‘on Fertilizers
8. World Food Programme:

8.1 Fourth Annual Report of the Committee on Food Aid Policies and
Programmes

9. Inter-Agency Relations and Consultatlons on Questions of Common Interest -
- Including:

9.1 Recent Developments in the UN System of Interest to FAQ
9.2 JIU Reports

10, Preparations for the 20th Session of the FAO Conference:

10.1 Arrangements for the Session, and Provisional Agenda
10.2 'Nomlnatlon of ‘the Chairman and Other Offleers of the Conference

10.3 Date for Nominations for Independent Chairman of the Council.
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CcL 75/1

Iv.

VI.

-2 =

PROGRAMME, BUDGETARY, FINANCIAL AND ADMINISTRATIVE MATTERS
11, Summary Programme of Work and Budget, 1980-81

12,  Report of the 36th Session of the Programme Committee, and the 43rd Session
of the Finance Committee

13. Technical Cooperation Among Developing Countries

CONSTITUTIONAL AND LEGAL MATTERS

14. Report of the 37th Session of the CCLM
15. Other Constitutional and Legal Matters - Including:
15.1 French and Spanish Versions of the Agreement with IFAD

15,2 Change of title of the FAO Regional Office for Asia and the Far
East, and of the Regional Conference for Asia and the Far East

OTHER MATTERS
16. Any Other Business — Including:

16.1 Application for Membership in the Organization - Independent State of
Western Samoa

16.2 Invitations to Non-Member. Nations to Attend FAO Sessions

17. Date and Place of the 76th Session of the Council



FOOD AND AGRICULTURE ORGANIZATION
OF THE UNITED NATIONS
e il G/X/CC-702-75 - Appendix A
ORGANISATION DES NATIONS UNIES POUR March 1979
L'ALIMENTATION ET L'AGRICULTURE

ORGANIZACION DE LAS NACIONES UNIDAS
PARA LA AGRICULTURA Y LA ALIMENTACION

NOTE ON THE METHODS OF WORK OF THE COUNCIL

The Sixtieth Session of the Council (June 1973), having re-examined the decisions
taken at its Thirty-Fifth Session (June 1961), and amended at its Forty-Third Session
(October 1964), and having reviewed the recommendations of the Intergovernmental Ad Hoc
Committee on the Methods of Work of the Council, set up by the Council at its Fifty-Sixth
Session (June 1971), and having taken into account the detailed comments made thereon by
the Council at its Fifty-Ninth Session (November 1972), adopted the following text &f:

Functiors of the Council

1. The Council shculd concentrate on general policy issues pertaining to the achievement
of the objectives and functions, spelled out in the Preamble and Article I of the FAO

Constitution.

1.1 The Council should in particular focus on those of its functions relating to the
general policy of the Organization, as set out in Rule XXIV of the General Rules

of the Organization (GRO), and in particular:

a) the world food and agricultural situation;

b) FAO’s programme of work and budget;
c) extra-budgetary activities of the Organization, normally by means of a separate

agenda item for this purpose.

1.2 The Council should periodically carry out a multidisciplinary evaluation of the
activities of the Organization in each area of the Programme of Work and Budget,
including the extra-budgetary activities related thereto, on the basis of reports

from its appropriate subsidiary bodies.

1.3 The Council should delegate authority to the Programme and Finance Committees as
m;ght be necessary.

1.4 1In reviewing the activities of its subsidiary bodies, the Coun:zil should ensure
that: '

a) they give the necessary attention to the matters falling within their
respective mandates;
b) they do not duplicate each other’s work; and

c¢) their discussions are not repeated in the Council, except when this is
necessary to enable a decision to be reached.

1/ see CL/60/REP, paras 170 - 179 and Appendix G.

W/G8154-¢
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1.5 Except for the sessions which jmmediately follow a Conference session, the Council
normally should establish a Committee-of-the-whole to deal with administrative
(including financial), constitutional and legal matters. However, C1 advance
recommendatlon of the Independent Chairman, the Council may decide that such a

Committee need not be established.
Fecilitation of DIScass ghon

2. The following measures should be adopted to streamline the Council’s procedures, and
to make the maximum use of the time at jts disposal.

2.1 1In addition to the provisional agenda, the Secretariat chould also issue a
provisional annotated agenda in which it should indicate which items are expected
to be:

a) those for discussion and/or décision by the Council;

b) those for information only.-

The agenda should not be splintered ijn such a manner &S to cause overlapping of
discussions.

2.2 Subject to compliance with the first sentence of Section 3 below, any Council member
who wishes to open a discussion on an item presented for jnformation only, should
inform the Secretary-General as soon as possible, and in any caseé pbefore the meeting

at which that item is scheduled (see also para. 3.4 below) .

2.3 1In respect of items on which a decision is required (para. 2.4 {a) above), the
Chairman, if preliminary debate indicates that there 1is 1ikely to.be difficulty
i{n reaching agreement; should suspend the debate and allow for jnformal consultations
or set up 2 sessional working party to examine the matter and make recommendations
to the Plenary. A similar procedure should be adopted when necessary by the Chairman
of the Committee-of-the-ﬂhole, in consultation with the Chairman of the Council.

2.4 With the exception of the provisions of paragraph 2.3 above, debate on any item
should normally be completed before debate on the next item begins.

Documents
o

3, Documents for Council sessions should be jssued in sufficient time for Member Nations
to examine them pbefore the session, and in a form that shall facilitate the Council’s
consideration. |

3.1 Unless the timing of the sessions of the bodies concerned makes it impossible,_all
documents (other than the summary of the proposed Programme of Work and pudget, 3aS
provided in para. 4.1 below) should be dispatched at least two months before the

opening of the session in question. :

4,2 Sessions of other bodies whose reports must be considered by the Council should,
as far as possible, be held in sufficient time to meet the deadline in paragraph
3.1 above.

3,3 To facilitate the classification in paragraph 2.1 above, all reports of subsidiary
bodies and other documents should be prefaced by a list of points requiring the
Council’s consideration, and where appropriate by a summary.

LS



3.4

3.5

3.6

The points requiring the Council’s decision should be divided into:

a) those where a subsidiary body has made recommendation(s) for endorsing by the
Council;

b) those on which no decision has been reached, and on which a decision by the
Council is required.

In respect of (a),there should be no discussion in the Council unless a member
desires clarification or amendments to a subsidiary body’s recommendation, in which
case he should inform the Secretariat in advance of the meeting, as provided in
paragraph 2.2 above.

Reports of subsidiary bodies and other documents which do not contain points
requiring the Council’s consideration and/or decision should be presented for
information only.

Reports of subsidiary bodies should, where appropriate, include a section on FAO’s
extra-budgetary activities in their respective fields.

Programme of Work and Budget

4. The Council should comment more effectively on the draft Programme of Work and Budget.

4.1 A summary of the proposed Programme of Work and Budget should be circulated to
Member Nations not less than three months before the opening of the first Council
session in the Conference year. :

4.2 Member Nations may submit comments in writing for circulation as ‘‘limited’’
documents at the beginning of the Council session. Such comments must reach the
Secretariat not less than one month before the opening of the session.

4.3 The Council should discuss the summary draft Programme, taking into account the
written comments of Member Nations, and should recommend to the Director-General
such changes as it deems necessary.

4.4 Following the Council’s discussion, the Director-General in accordance with GRO
XXXVII should finalize his draft Programme of Work and Budget for presentation to
the Conference. Any changes recommended by the Council, but not accepted by the
Director-General should be circulated as an addendum to the draft.

Introductions

5. The summaries contained in the documents should provide adequate introductory material,
and therefore oral introductions should not normally be necessary.

aal

5.2

Secretariat introductions should be made only when important new developments have
occurred since the relevant document was issued..

There should be no introductions by the Chairmen of the Programme Committee, the
Finance Committee and the CCLM of their Committee’s reports as a whole. At the
Discretion of the Chairman of the Council, they may be invited to give
introductions to major items. Where possible one introduction only should be made
for items covered by the Programme and Finance Committees.

Committee Chairmen and the Secretariat should have the right of reply to the points
made in the debate. g
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Interventions and Records

6.

Lengthy and/or repetitious statements should be avoided.

6.1 Speakers should not re-state views already expressed by others, unless extended
debare is required to develop a consensus. 1In these cases, speakers should confine
themselves to indicating their agreement with a previous speaker, and not repeat
what has already been said. '

6.2 If observers from Member Nations not members of the Council wish to speak on any

item, they should as far as possible inform the Chairman before discussion of that
item begins, ;

6.3 Member Nations’ statements should not be reproduced and circulated by the
Secretariat, unless specifically decided by the Council.

6.4 Observers from international organizations may submit, before discussion of the
relevant item, written statements to the Chairman, in English, French or Spanish,

for circulation; oral statements (if any) should be confined to short summaries
thereof,

6.5 The participants of representatives of organizations of the United Nations System
in FAO sessions will continue to be governed by existing procedures and practices.

6.6 At the end of the debate on each item, the Chairman should as far as possible
summarize the discussion, with a view to highlighting the main trends apparent in
the debate. This summary should be taken into account by, but should not be
binding on, the Drafting Committee (see para. 7.1 below).

6.7 Verbatim records shall be kept of Council Plenary meetings, but not of the meetings
of the Committee-of-the-Whole, '

Council Reports

7.
the

Council reports should be as concise as possible, but include all decisions reached by
Council.

7.1 A draft report should be prepared by a Drafting Committee with Secretariat
assistance,

7.2 Reports of the Council (as well as of its subsidiary bodies) should have, as far as
possible, a standardized format. i

7.3 Reports should carry at the beginning a list of the Council’s decisions, directives

and recommendations, including recommendations to the Conference of subjects for
policy discussions.

7.4 Reports should provide a brief indication of the main views expressed and decisions
reached on the various agenda items. ’

7.5 Reports should not include unsupported Suggestionsunless the Council has so
directed.

7.6 Reports should not generally record the views of individual delegations by name,
However, any Council member that so insists may have recorded in the report his
reservations to any specific conclusions of the Council.

il 3




7.7 The Secretary=General should prepare, keep up to date and make available to Member
Nations an Index of Decisions of the Conference and Council.

7.8 The Secretary-General should inform the Council, normally through an information
document, regarding the implementation of the decisions taken at the preceding
Session of the Council.

Participation ; : : Gl

8. Every endeavour should be made to ensure effective participation at Council sessions by
all members. - = - ; g G i

> P i ok B R et Gl - o

Adherence to the Methods of Work

LI

(:' 9. Steps should be taken to ensure that delegates and the Secretariat are acquainted with
the methods of work of the Council. ) :

9.1 These methods of work should be printed and distributed with the provisional agénda,
and should also be available to delegations during the sessions of the Council.

9.2 The Chairman should, at the beginning of each session, draw attention to these
' methods of work.

9.3 Appropriate sections of these methods of work should be applied to the‘sﬁbéidiary
bodies of the Council. v d R
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AGENDA -

AGREEMENTS AND CONVENTIONS
ALTERNATES

CHAIRMAN

= Appointment

= Functions
= Nomination
= Term of Office

= Voting Rights

COMMITTEES AND COMMISSIONS
= Sessional

= Standing

= Other
~OMPETENCE OF
COMPOSITION
CONVENING OF
CONVENTIONS

DECISIONS OF

DELEGATES

ANNEX

Rules Applicable to Council Procedures

However, other Provisions of
Therefore, a detailed list of the

GRO XXV.7 (58); RC III (110)

Const. X1V, XV (14,16); GRO XXI (47)

Const. V.1 (7)

: Const. V.2 (7); GRO II.2 () (vii) (23);
GRO X.2 (1) (30); GRrO XXIII (51)

GRO XXVI.6 (62); GRO XXVII.6 (65); RC I.2 (109)
GRO XXIII.1 (b) (52)

GRO XXIII.1 (a) (52)

GRO XXIII.2 (52)

GRO XXV.10 (59); RC v (111)

Const, V.6 (8);

GRO XXVI (60); GRO XXVII (63); GRO XXVIII.3 (68) ;
GRO XXIX (69); GRO XXX (71); GRrRO XXX1 (73);

GRO XXXII (?5); GRO XXXIII (78); GRO XXX1IV (80)

Const. VI (8): Const. XIV.2, 3 (b) (14)
see FUNCTIONS

see ELECTION OF

GRO XXXVII.2 (b) (85); see also SESSIONS
see AGREEMENTS AND CONVENTIONS

Const. V.5 (8); see also ELECTION, PROCEDURE,
VOTING

see REPRESENTATIVES

1/ "Const." stands for Constitution; "GRo" for General Rules of the Organization; "RC" for

Rules of Procedure of the Council; "vol. IT"

for Volume II of the FAO Basic Texts.

Numbers in parentheses refer to the pages in the English version of the 1978 edition of

the Basic Texts.
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DOCUMENTATION

ELECTION OF

1

Conference

Election Procedure

1

General Committee
Recommendations

Membership, and Eligibility

Nominations

1

Term of Office
EXPENSES OF REPRESENTATIVES
FOR TRAVELLING

- Reimbursement of

FUNCTIONS
- Activities of the Organization,'
Current and Prospective

— Administrative and Financial
Matters

- Constitutional Matters
- Food and Agriculture Situation
~ General

- Preparation of Conference Sessions
MEMBERSHIP
NOMINATIONS

PARTICIPATION IN MEETINGS BY
- Associate Members
- Director-General

- International Organizations
(Including United Nations and
Specialized Agencies)

Member Nations not Members of the
Council

Non-member Nations
POWERS

PROCEDURE AT MEETINGS
QUORUM

RAPPORTEURS

GRO XXV.7 (a) (58); RC VI (111)

GRO XXII (4?); see also ELECTION, PROCEDURE,
QUORUM, VOTING '

Const. V.1 (7); GRO II.2 (¢) (vii), &4 (d) (23)
GRO XII.8, 9 (34); GRO XXII.10 (g) (51)

GRO X.2 (i) (30)

Const. V.1 (7); GRO XXII.4, 5 (49)
GRO XXII.10 (a-e) (50)

GRO XXII.1, 9 (49, 50)

GRO XXV.6 (58); RC VII (111)

Const. V.3 (7); GRO XXIV (52)

GRO XXIV.2 (55)

GRO XXIV.3 (55)

GRO XXIV.4 (56)

GRO XXIV.l (53)

GRO XXIV, Preamble (52); GRO XXIV.5 (57)
GRO VII.1 (27); GRO XXIV.5 (c) (57)

see ELECTION

see ELECTION

GRO XXV.9 (c) (59); Vol. II (157, 158)
Const. VII.5 (10); GRO XXV.13 (60)

GRO XXV.8 (59); RC III.2 (110); RC VI.2 (111);
Vol. II (179)

GRO XXV.9 (59); Vol. II (157, 158)

GRO XXV.11 (60); Vol. II (158)

see FUNCTIONS

GRO XII.1-28 (31-41)

GRO XII.2, 12 (a) (31, 37); RC II.2 (110)

GRO XVI.2 (44)

Py



RECORDS OF PROCEEDINGS

REPORT OF COUNCII, SESSION

REPRESENTATIVES
RESIGNATION OF COUNCIL MEMBERS

RULES OF PROCEDURE
- Adoption
= Amendments

- Suspension
SESSIONS

TERM OF OFFICE
URGENT MATTERS
VICE-CHAIRMAN
VOTING

WITHDRAWAL AND RESIGNATION

-8 -

RC VI (111)

Const. V.1 (7)

see WITHDRAWAL

Const. V.4 (7)
RC VIII.I (112)
RC VIII.2 (112)

GRO XXV (57): RC II (109)
see ELECTION
GRO XXV.14 (60)

RC I (109)

Const. V.5 (8); GRO XII (31); RC IV (110)

GRO XXII.7, 8, 9 (50)

' |

b

GRO II1.2 (c) (v) (22); GRO XXIV.S5 (f) (57);
GRO XXV.12 (60); RC VI.2 (111)
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Mr. Graham Donaldson, Chief, AGREP April 2, 1979
T. James Coering., AGREP

Participation in the International Education Workshop,
Associated Colleges of Central Kansas; Back-to-Office. Report.

2 i Pursuant to terms of reference dated March 13, 1979,
I presented the opening remarks on "Food and Nutrition Needs in
Developing Countries’ at the above workshop.

8 The workshop was interesting to me and, I believe,
helpful to other participants, most of whom were faculty and
students from the above-noted colleges. An importaat point for
this particular audience, stressed by other speakers as well, was
the limitations inherent in food aid and commercial exports in
meeting the food needs of the LDC poor. Rural-oriented audiences
in Kansas tend to believe that the basic solutions to the global
malnutrition problem lie in that state's remarkable capacity to
produce wheat at low cost!

3. An interesting discussion emerged regarding the feasibility
of producing fuel alcohol from cereals. A small group of engineers
and economists at Kansas State University appears to have made
considerable progress in designing a small-scale solar-powered
distillery which they believe can produce alcohol at a cost in the
range of US$0.50/gallon. In their view, the key to the viability

of the operation lies in the use of distillery by-products as
livestock feeds in unprocessed form, thereby obviating the high

costs of drying, packaging and transporting these by-products. In
their view, it is these costs, necessitated by large-scale distillery
operations, which bring into question the economic viability of

grain alcohol production processes such as those in neighboring
Nebraska.

ce: Messrs. M. Yudelman, Director, AGR
D. Pickering, Assistant Director, AGR

TJGoering:ga
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