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DO NOT QUOTE

Investment in Agricultural Research and Extension:

A Survey of International Data

Robert E, Evenson and Yoav Kislev

When authors request that their manuscripts
not be quoted they usually have in mind a certain
probability that the next version will differ in
some aspects from the present one. The next version
of this survey will be a substantially modified
version, with nrobability one. Being a survey of
data in a statistically neglected field, this paper
draws heavily on a wide assortment of sources and
on more than a regularly justified share of estimates,
judgments and data adaptations (not to mention errors).
Since the main purpose of this versiom of the survey
is to invite criticism, corrections and hopefully also
the discovery of new data sources, we decided to make
its coverage as wide as possible. In the next draft
we not only hope to correct and improve the data, but
it will also be necessary to eliminate a few countries
or items for which the reliability of the available
information is clearly lower than for the rest of
the material.

It is widely acknowledgad that the development and use of new techniques
of production has been a dominant feature of the agricultural economics of
most developed countries. There is also wide agreement among economists concerned
with economic development problems, that changes in the techniques of production
and productivity gains in the agricultural sector are of critical importance
to the process of development. In spite of this agreement on the importance
of the introduction of new techniques of production very little attention

has been given to study of the economic activities that develop new techniques

and facilitate their adoption by farmers.




This paper is a report of the first phase of a study of agricultural
research and extension activities., The nrimary focus of the larger study
will be the testing of hynotheses regparding the "productivity" or production-
increasing effects of organized (and usually publiclv supported) research
and extension. It is a measure of the limited emphasis on research and extension
as economic activities, that a comprehensive compilation of data on research
and extenslon activities for all countries of the world does not presently
exist.1 This paner develops a compilation which, vwhile not as comnlete as
would be desirable, does enable an overview of this important activity,

While we present a number of calculations for comnmarative purposes, this
paper is not intended to be an analysis of the »roductivity of research

and extension nor is it an analysis of the determinants of .the demand for

public investment in these activities,

Expenditure and Man-Year Data

Ideally time series data for each country in the world on expenditureé
and manpower for carefully defimed research activities and extension activities
is desirable, A numher of reesional surveys of research and development acti-
vities have been undertaken by such organizationg as OECD, UNESCO and FAO,
and we have relied heavily on them in this naper. These prior efforts

have contributed considerablv to the develomment of consistent definitions

of research activities for purnoses of collecting data with international

comparability, but many nroblems remain, Tn our review of the available

1Several regional compilations for different parts of the world do exist
and will be mentioned below.




data, for example, we find that the definition of a researcher ranges from
" a person engaged in independent research with graduate training at the
Ph.D. level" to people with less than college or university training.

Some of these problems can only be solved arbitrarily. The distinction
between the researcher and the technician and between quality research and
repetitive and unimaginative field trial work is not easily measured. We
had to accept the country's definitions, The Latin American countries and
Spain for example, grant the Ingeniemw Apgronomo degree as the basic degree in the
agricultural sciences. This degree appears to be a strong professional degree
in most Latin American countries, but with a relafively small research training
component, Since it is the degree which most researchers hold in these
countries, any definition of research qualificétions which excluded it would
preclude the collection of data.,

Basically, we have tried to make determinations consistent with the OEéD
research survey definitions., Even this has not been possible in all countries
and as a result, the data for scientific man years (SMY) reflect considerable
quality differences.2

The data on research expenditures pose probably smaller consistency
problems, though the definition of what constitutes geunuine research may
differ from country to country. In general, agricultural research is what
experiment stations do, even though it may vary greatly in quality. We have

expressed all expenditure data in this survey in 1965 constant U,S. dollarss

2As part of this study a nuwber of surveys were sent to Ministries
of Agriculture and other agencies throughout the world. The survey asked
that researchers be defined as having graduate training at the Ph.D., level.
The replies reflected the difficulty with the definitions and where we
have included survey datz we have tried to make it consistent with data
from other sources.




No doubt errors due to exchange rates and price deflators have been introduced.

A major problem with the research data is the coverage of the administrative
units. Most countries support and organize agricultural research under the
Ministry of Agriculture. However, in many cases other Ministries or organiza-
tions also conduct agricultural research. We have not been able to collect
data on research by private firms in the machinery and chemicals industries
for example. More serious is the possibility that some of the figures
include only Ministry of Apriculture data, when the Colleges and Universities
and the Ministry of Science are supporting substantial unreported research.3
For the most part, these problems are not serious for the large spending
countries.

The extension data are somewhat less susceptible to errors of definition.
We generally have tried to exclude home economic and youth activities from
our data. In some countries the field workers may have relatively little
training and may function as community development agents. Ve have not
included community development agents (such as the Grom Sevak's in India)
where we could exclude them.

The set of Appendix Tables 1.1 to 1.6 include the data on research and
extension that we have been able tc assemble. All sources are given in the
notes to Appendix Tablesl. An attempt has been made to exclude research work
on forestry and fisheries from the data. Research work by international

institutes is generally not included in the tables,

3 :
We have found several instances where one group claimed it was doing
all of the research in agriculture when this was not the case.
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The reader will note that we have not been able to develop complete
time series data. The coverage is quite good in the most recent years,
however., (We hope to be able to obtain more data with another survey mailing,)
In view of the spotty coverage over time, we have decided to concentrate more
heavily on the data for the 1962-68 period centering on 1965. 1In Table 2 of
the appendix we present data for 1965 levels of expenditures in research and
extension and in research man years and numbers of extension workers for most
of the countries of the world. These data are summarized by World regions in
Table 1. (They are based on the row data in Appendix Tables 1l.) Some adjustments
have been made where choices.between conflicting numbers are involved and
where data for a year different from 1965 was used. A comparison of the two
tables (Appendix Tables 1 and 2) will allow the reader to determine the
adjustments made.,

In discussing Table 1 we must note several factors. First the data on
expenditures and man years in the first four columns are adjusted for the missing
data in Appendix Table 2. They represent our best estimates of the 1965
data for the entire region.4 Thus, the regional data can be summed to get

world total research expenditures of 941 million dollars and extension

4The procedure for estimation was to f£ill in the missing data by
applying the region's ratio of expenditures to SMY to existing data on SMY's
or Expenditures. Many gaps were thus filled. Where this could not be done,
the ratio of research expenditure to extension expenditure was used to estimate
the missing element. Finalily, expenditures per farm were used, In some cases
data from other regions were used to get extension data. In Africa, only East
Africa had extension data of wide coverage. Its ratio of extension per farm
and per research dollar was used to fill in Worth and Vest Africa figures.
Wherever more than 1C percent of a figure in Table 1 was based on estimates
it is placed in parentheses. All of the ratios in the Table are based on
actual data for only those countriesg in the region which had data for both
components of the ratio.




Region

Northern Europe
Southern Europe

Eastern Europe &
UGSCSORO

North America

Central America
& Caribbean

South America
Middle East
South Asia

East Asia

" North Africa

East Africa
West Africa
South Africa

.Oceénia

_ World

Table 1

Agricultural Research aﬁd Extension -~ Interregional Comparisons

Expenditures

on Research

miliions $
190.0

23.1

(62.0)

390.2

5.5
15.1
29.0
36.0
65.7
(4.3)
18.7
14.8
24,3

62,4

941.1

Scientific

Expenditures

Expenditures Expenditures
Msn Years on No. .of Ext. per per
millions Extension Workers SMY .Ext., Worker
8,232 1064 17,480 23.08 6439
2,236 25,1 5,335 10.35 4,71
13,840 (62.0) (33,000) 4,33 n.a.
15,283 204, 4 9,137 25,53 - 22,38
575 5.2 900 8.93 4,55
1,356 17.7 2,983 8,19 5.95
1,400 ' (30.0) (13,000) 19.80 2,76
4,220 ©(45.9) 74,392 8.55 .67
5,195 36.3 18,443 12.66 2,57
208 (3.0) (2,500) 35.93 nea.
416 17.7 14,020 31.06 1.21
928 (10,3) (9,800) 16.09 nea.
1,107 | (11.0) (6,500) 21.91' n.a.
2,564 (32.0) (1,450) 24,32 n.a.
58,060 607.0 208;940

—9-—



Table 1 {continued)
Fxt, Workers

Agr, SMY

Oceania

Ratio: 7 éf Agf. Commodi ty Value}spené ons
: Res., Exp/ ". Res. Exp. Ext. Exp. per thou- per thou-
Region Ext, Exp. . _Agr. Res, Agr. Extension Per Farms Per Farms sand farms  =and farms
Northern Europe 1.80 .9? .53 32,55 16,74 1.49 : 2.66
Southern Europe 92 «38 4l 2,44 2,51 22 « 34
Eastern Furope &

U.S.84Re Nedo o 17 n.a. 1.99 Nea., 51 2.00
North America 1.91 .84 Wbl 93.11 48,78 3.65 2,18
Central America :

& Caribbean 1.3; «43 +56 1.81 «90 «20 «33
South America = .51 14 .33 1.50 5.75 .23 .37
Middle East o 46 57 236 6,55 Nede o 24 1.53

South Asia .83 24 .28 43 «50 .05 .87

East Asia 1.72  .79 .57 7.15 6,00 .56 2,01

North Africa nN.ae 48 - Neas 1:79 n.a. .05 1.90

Past Africa .70 .64 .80 2,26 3.43 .05 1.80
West Africa Neds +33 n.é. 3.94 n.a. 12 n.a.
South Africa Teas 1.51 - n.a. 181.74 Neas 2,01 n.a.
N.a. 1.65 n.a. 191.88 N.a, 7.89 ‘_ 6,47

~BQ-




Region

Northern Europe
Southern Europe

Fastern Europe &
U.5.54R,

North America

Central America
& Caribbean -

South Americé
Middle East
_South Asié
East Asia
Nérth Africa
East Africa
West Africa

South Africa

Table 1 (continued)

SMY .
" Research Publications

Expenditures Per Research
Pub, (thusand dollars)
81.61 3.54
63.35 , 6,12
32,64 . 7.32
113,77 4,66
171.99 | 6.76
80,60 9.97.
203.23- 2.90
43,90 5.03 -
182,20 14,40
346,06 22,80
147,93 . 4,62
190,25 12,34
249.64 11.14
137.75 5.66

Oceania
For definitions and sources see notes to Appendix Tables‘2~and 3.




expenditures of 607 million dollars. (These expenditure levels have risen
considerably since 1965, perhaps by a factor of 50 percent or more in some cases).
This estimate does not include private research activity relevant to agficulture
which ranges from practically nothing in the low income countries to a level
approximately the same as the public research activity for the U.S.A.

It also does not include a substantial amount of agriculturally related
research conducted in institutions not considered nart of the agricultural
research establishment. TResearch in plant physiology, for example is conducted
in general biology departments to a large extent, MNonetheless, the estimate
of the level of research exrpenditure must be considered very low in light of
comparable research spending in other fields.

The regional distribution of spending for both research and extension
is apparent. Central and South America, the “iddle East, South Asia, and
North, East and Vest Africa account for only 13 percent of the total research
expenditures. These tegions which are dominated by low (and medium) per
capita income countries are not spending proportionately as much on research
as the other regions (as will be noted below they have increased their
activities at a rapid rate in recent years, however). The Table includes
a number of additional calculations of interest. All ratios in Table 1
(and Appendix Table 2) are based on actual data from Appendix Table 2 (indirectly
from Appendix Tablesl). They are based on data from those countries in the
region for which data for both components of the ratio was available.

The relative spending on agricultural research and extension by region

is reflected in the figures on the percent of the value of all agricultural
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output spent on research and extension (in 1965). South Africa and Oceania
spend in excess of 1.5 percent. East Asia (mostly Japan), North America
and Northern Furope spend from .8 to 1 percent., In contrast South Asia and
South America spend less than 1/4 percent.

Research expenditures per man year vary counsiderably and probably reflect
some of the definitional problems mentioned earlier. It is somewhat surprising
that this figure is almost as high in Northern Furone as it is in North
America, The very low figure for Fastern Furope is based heavily on data
from Yugoslavia and is subject to problems of definition, The data for South
Asia and Latin America indicate that it may be pcssible to purchase a scientific
man year for one third the U.S. price, (providing the SMY data are comparable).

Extension expenditures per worker appear to be very much higher in
North America than elsewvhere. In general the expenditures per extension
worker fall relative to expenditures per SMY as the level of per capita
income declines. In spite of this the ratio of expenditures on research
to extension appears to be much lower in the low per capita income countries,
When the data are expressed in per farm terms, the large differences in the
size of farm between regions tend to dominate the results.,

Agricultural research work has grovm in complexity and sophistication
over the last several decades. It often requires the incorporation of know-
ledge and methods from biology, chemistry and physics and collaboration of
specialists from different lines of research. This may make the size of the
research institution an importani factor in determining the productivity of

the work done. Table 2 presents size distributions of experiment stations
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Table 2

Size Distribution of Experiment Stations: Selected Regions and Countires

Number -of Stations with Senior Research Staff

0-4 5-9 10-19 20-49 50+
U.K, 10 16 16 31 10
Canada 21 17 10 14 3
U.S.A. - - - - 20
West Africa 65 14 6 4 0
East Africa 61 4 7 0 0
Central Africa 26 8 1 0 0
South Africa 29 | 8 6 17 2
Afghanistan 0 1 0 1 0
Ceylon 1 0 4 1 0
Taiwan 1 0 1 3 2
Indonesia 1 1 3 0 0
S. Korea 0 2 0 1 i
Malaysia 3 0 0 2 0
Nepal 0 0 0 4
Phillipines 1 Q 0 2 3
Thailand 1 0 0 2 1
Japan 3 5 1 4 18
Australia 6 8 7 12 6
New Zealand 2 1 6 2 3
India 5 8 18 14 8

ut
[ex)
}-—l
-

Pakistan 12
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in several countries and regions. Note, for instance, the large American

stations and the very small African stations (excepnt South Africa).

Research Publications in the Agricultural Sciences

The last two columns in Table 1 (and in Appendix Table 2) are the ratios
of research expenditﬁres and SMY per publication in the agricultural sciences.
We introduce data on publications in this paner because in some ways they
overcome many of the difficulties with the expenditure and man-vear data.

Table 2 (and Appendix Table 3) present detailed data on publicatioms by
commodity orientation for three different time pericds.

The use of scientific publications counts can be defended on at least
three grounds: 1) they are more comparable internaticnally, 2) they enable a
complete time series, and 3) it is possible to allocate research effort to
commodities. The publications reported in these tables are the result of .
complete country by country counts of approximately 205,000 publications im the
agricultural sciences. They are taken from several scientific abstracting
journals, and represent papers from more than 1,000 scientific journals.

The organizations publishing the abstracts apply international standards to
the selection of papers and journals and classify the papers according to
commodity orientation. Ihere may be some bias in the application of the

standard for abstracting, but we do not believe it to be too serious.5

5In Table 3 and Appendix Table 3, the crop oriented publication data

are from Plant Breeding Abstracts, a journal that has provided abstracts
of the world literature since the 1930%'s. Dairy research is from Dairy
Science Abstracts and the remainder from Biological Abstracts. They are
all classified to countries bv the address of their first author.
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The application of a single standard by the abstracting journal not
only bypasses the exchange rate problem but enables a guality of research
measure as well. If the distribution of quality of papers is not seriously
biased by country or region, the total number of papers per period should be a
good measure of meaningful research activity.

Table 3 presents data for three 7 year periods, 1948-534, 1955-61 and
1962-68. All publications are totals for the seven vear period. Publications
per $100 million of commodity value are expressed on a mid-period year basis.
Publications are the average for the period, commodity values are in 1957-59
U.S. dollars for the mid~period year.6

The Tables enable to see what has been happening over time quite clearly.
We notice for example that Northern Europe has increased only moderately
over time, while Fastern Europe and USSR experienced a five~fold increase
over the three periods., The numbers of publications are closely related to
the research expenditures as expected and when expressed as publications per'
unit of commodity value we observe Northern Europe and Oceania with sub-
stantially higher wvalues than other regions. Again, Latin America, the
Middle East, and Africa do poorly by this measure, while South Asia shows
up somewhat better than the earlier measures indicated. The low income regions
are expanding publications relatively rapidly over the period.

Publications by commodity show considerable variability, some of which is

caused by a lack of commodity value data (which show up as -0.0 in the Table).

6Actually 1957~59 average commodity values are used for the middle
period. Commodities are summed using 1957-59 price units except for Oceania
and South Asia where 1961-65 units are used.
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48-54 1.3
55-61 3.9
67"38 201
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BAP MAZ

WHT SOPG RICE
MARTHERN 'EURNPE PURL ICAT.INANS
48-54 290 534 267 10 17
55-a1 303 702 254 9 35
£2-68 3136 330 235 16 27
ANNUAL PURLICATIONS PER
4R-54 2.0 171.8 53,5 -0.0 38.7
55-61 2.2 8.7 25.1 =0.0 37.6
&2 ~58 7.8 5.7 31.3 ~0.0 '38.2°
SOUTHE2M - TURNPE PUBLICATIONS
42-54 154 18 210 4 100
55-61 174 34 168 20 75
L6268 194 35 196 . 26 70
Ct ANNUAL PUBLICATIONS PER
49~-54 1.9° 1,2 9.2 =0.0 10.9
55~-41 1.7 2.6 5.7 =0.0 7.8 -
$2~58 1.7 2.5 6e7 ~0.0 8.8
TAST F AND USSD PUBLTCATIONS
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ANNUAL PURLICATIONS PER
4R~54 - 1.5 2et 1.8 =~0.0 15.8
55-61 1ok 3.9 79 =040 20.4
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62~68 2.3 19,6 4a7 9.1 4o 2
CEMTPL AM AYD  CARBPUBLICATIONS
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When we aggregate papers to include Phytopathology and Soil Science with all
crops and Animal, Poultry and Dairy with Livestock, the publications per $100
million of commodity wvalue vary less than we might have expected. (Plant
Physiology publications are not included in the calculations). Papers

on Dairy research appear to be constantly high relative to value tﬁough

some of the figures are inflated by poor data for the value of dairy production
in South Asia. Poultry, Vheat, Sorghum, and Rice publications tend to be

low relative to value. Variability cf the fatio over countries and regions

is considerable.

Plant physiology research is irncluded in the Tables to get a measure of
the agriculturally-related "basic" research undertaken, Only 10 to 20 percent
of this research is conducted in the agricultural research "establishments",
The bu}k of it is done in biological science departments in universities,

The Table indicates that very little of this research is done in Latin America

and Africa,

Summary

%his compilation of data relevant tc investment in research and extension
reflects many of the difficulties involved in developing an appropriate
measure of knowledge production and distribution activities. Some improvements
can.be made with more data, especially for extension work. Many of the problems
With the research data will not be easily resolved. It seems that FAO is now
préparing the machinery of collecting international data; if this is done it will

represent an improvement over the present data,
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‘Table 4

Regional Shares: Research and Extension - 1965 .

Region's Share in World Total:

Agr, Agr.  Agr. Plant General
Res. Ex= SIY Sci. Phys. Science Apr. Extension
' - penditure Publications Pub. . Research = Expend. Workers
Region . - 1y €2) ' (3) (4)
Northern Europe 202 L142  .222 258,270,175 .084
Southern Furope ' .024  .038 035 028 L0264 .041 026
Eastern Europe & USSR .066 238,202 206 140 102 - .158
' North Anerica 615,263 .327 .295 451 .337 044
CéntrallAmerica | _
& Carribean .006  ,010 .006 002 002 | .008 004
South America . - 016 .032 018 .012 006 .029 014
' Middle East 031,024 .013 022,012 049 .062
South America .038  ,073 077 054 ,025 . 076 356
East Asia 070 089 .034 075 - 044 .060 . .088
North Africa ‘:.004 004 001 _;001 ~.001 % ,005 012 |
East Africa " .020 .007 006 .001 .00l .029 - .067 5
West Africa . .016  .016 ,006 001 .001 017 047 - :
South Africa 026 019 .009 - 004 003 018 4031
Oceanta | 066 044 043 S04 020 -,053 .007

Note: General Science Research=-received from Professor Price, Department of the
History of Science and Medicine, Yale University,
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For purposes of analysis it will be important to have historical data
and we believe that this compilation will be of some value in that context.

Our examination of the data on publications leads us to conclude that over-all

it is the most internationally comparable and complete of the measures available.

Table 4 presents regional share data for several measures and will serve
to summarize some of the substantive features of the data. MNorth America
and Europe expenditure shares dominate, The shares of both plant physiology
and general science research are lower than the comparable measures for the
agricultural sciences for most low-income regions,

These data no doubt reflect many factors. To some extent they are
associated with the productivity of research. Ve believe that they tell very
much about the productivity issue, howevep that is subject to analysis in a
different framework. Certain demand factors are also reflected in the data.
The relationship of almost all of the measures with the level of development
is quite apparent. The processes by which decisions regarding public
expenditures for these activities are made, are quite varied and complicated
and we do not believe that the relationships presented in this paper reveal

more than the most general effects of economic factors on them,




General Notes

]

1) -0.0
0

2) Regional

Northern Europe:

Southern Europe:

Eastern Europe
& U.S.5.Re

North America:

Central America
& Caribbean:

South America:

Middle East:

South Asia:

Fast Asia:

North Africa:

East Africa:

Vest Africa:

Southern Africa:

QOceania:
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Appendix Tables

no information available (blanks in Tables 1.1-1.6)
item at zero level

classification

Austria, Belguim, Denmark, Finland, France, Germany (Fed. Rep.),
Ireland, Hetherlands, NMorwav, Sweden, Switzerland, United
{ingdom.

Greece, Italy, Portugal, Snain.

Bulgaria, Czechoslovakia, Germanv (East), Hungary, Poland,
Romania, Yugoslavia, U.S.S5.R,

Canada, U.S.A.

Cuba, Dominican Republic, El Salvador, Guatemala, Haiti,
Yonduras, Jamaica, Mexico, Micaragua, Panama.

Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador,
Paraguay, Peru, Uruguay, Venezuela, Guyana.

d Arab Re

e ubhlic, Cvyprus, Iran
Israel, Jordan, Lebanon, Syr

D L3 v rus
r b RES] b4
1

Burma, Cambodia, Ceylon, India, Indonesia, !alaysia,
Pakistan, Philippines, Thailand, Republic of Vietnam.

Taiwan, Japan, Republic of Korea.
Algeria, *orocco, Tunisia.

Ethiopia, Kenya, Madagascar, United Republic of Tanzania,
Uganda.

Cameroon, Angola, Democratic Republic of Congo, Dahomey,
Ghana, Guinea, Ivorv Coast, Liberia, Mali, Nigeria, Senegal,

Sierra Zeone, Togo, Upner Volta.

South Africa
Southern Rhodesia

Australia, Mew Zealand.
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Appendix Table 1.1
Agricultural Research & Extension Data

Ylestern FEurope

Research Extension
Expenditures SMY Expenditures Workers
Austria
1964 1,800° \
1963 156
1962 248 ,
196¢ 726"
1959 499"
1953 s 214"
1950 1,300
Belguim
1967 12,7555 6905 202
1965 9,258 650
1964 3,430, 4
1963 7,536 570
1961 264
1959 345"
1957 348"
1950 248"
Denmark e o
1970 10, 400 529 6,784 8407
1967 10,200z 4587
1965 5,600
1960 2,600°
TARA W
1959 742
1956 1,750° 682"
1950 g722
Finland £ ‘
1970 3,840 139,
1965 2,320, 129,
1960 1,480 87,
1955 900 ¢ 668
1950 480
France
1967 . o 34,2007 4,4007
1966 43,ooo§ 755
1965 29,000
1964 27,1203 .
1963 21,0007 870
1962 16,000
1961 7,400°
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hppendix Table 1.1 (continued)

Research Extension
Expenditures SMY Fxpenditures Vorkers

France 1 -

1960 9,500 11,300 .
1959 10,000 1,7707
1957 1,140
1950 4,092 399Y
Germany (West) h

1967 39,927, . 23,1807 4,402Y
1963 55,851 1,788

1961 13,600"

1959 2,195"
1957 1,966
1953 1,284"
1950 1,116"
Greece

1967 3 1,4447 5527
1965 3,200

1963 3,3183 295°

1961 3, 600 209°

1960 469"
1959 439"
1657 320"
Iceland

1970 400§ 21§

1965 417, 20,

1550 175 23

1957 2005 24~

1950 110"

{reland

1969 7,200" 373"

1967 6,7002 3283 5027
1664 3,933 336

1963 136°

1963 5,200 297™

1959 2,200% 5273
;L? 58 a 50 7W
1950 194 266
Ttaly 0

1967 12,000 14,1127 3,0827
1965 853"

1963 3,300° 682"

1959 a . 2,000
1950 2,029 : 1,000"
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Appendix Table 1.1 (continued)

Research Extension
Expenditures SMY Expenditures Workers
Netherlands o n
1970 40,000 900
1967 . . .
1965 27,700, 820 1,898”
1964 24,450 .
1963 740
1961 11,0005 N N
1960 18,300 680 3,795
1959 596°€ 1,219"
1957 1,2863
1953 1,273
1950 5,267% 1,150"
Norway
1969 8,660 5457
1967 7,620P 6,062 6527
1966 6,480P .
1965 6,235 4957
1963 5,3365 .
1963 6,230 395
1961 6,209° 350¢
1960 3607 664"
1957 637"
1955 5,319° 2037 .
1953 471"
1950 1,9472 250°¢ 4177
1940 - 1207
JPortugal
. 1967 . 3,965 8077
1964 " 394
1963 2,450
1961 2,000 323°
Spain
1967 5,6307 8947
1966 1,500
1965 7722
1964 . 5 2387
1963 4,336 694
1961 492°¢
1960 2,000
1959 494w
1957 45w




- 20 =

Appendix Table 1.1 (continued)

Research Extension
Expenditures SMY Expenditures Workers
Sweden .
1570 12,200 184"
1967 , 5,8007 6107
1965 ) 136,
1963 10,925 408
1961 10,34o§ 811§
1660 2,560 86
1959 469"
1957 422"
1955 2,200" 76" .
1953 s 359;
1950 3,017 336
Switzerland s s v
1968 5,8007 392 1,730° 406”7
1965 3,000 .
1961 219 Y
1953 . 265
1950 1,192
United Kingdom v v
1970 40,0007 2,319
1969 38,0007
1967 29,760, v 13,4607 1,6483
1965 28,500 1,850 1,772°
1964 27,000
1963 26,000Z ,
1961 25,200 1,100
1960 20,6007 1,554" 13, 200%
1959 1,539"
1957 1,7203
%ggi 12,000" 134
1950 10,7342 | . 1,4717




a.

b.

k.

1.
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Notes to Table 1.1

R.W. Phillips, I. Moskovits and F.F. Lininger, eds., The Organization
of Agricultural Research in Europe, F.A.0, Development Paper No. 29,

Rome, Italy, June 1955,

0.E.C.D., Statistical Tables and Yotes, Paris, 1968, (0.E.C.D. Science
Survey Tables--Data include Government and University Expenditures).

0.E.C.D., Intellectual Investment in Agriculture for Economic and
Social Development, Paris, 1961,

Survey Response: Dr. J. Spaey, 9Qffice of the Secretary General,
Programmation De La Politique Scientifique, 8 Rue De La Science,
Bruxelles 4, Belpium. (Coverage appears to be more complete than 0.E.C.D.).

Survey Response: Kirsten “tenbjerre, Torskninessekretariatet, Store
Kongensgade 45, 1264, Tobenhavn K. Denmark.

Survey Response: Marjatta Lietsamo, *inistry of Agriculture and
Forestry, Bureau fir International Affairs, Rolevardi 5A 00120, Helsinki
12, Finland,

Marion D. Edsell, ed., Guide to World Science, Vol. 3, France, Francis
Hodgson, London, 1968,

Perry Freestone, ed., Guide to World Science, Vol. 2, Germany, 1968.

National Science Toundation, Organization of Science in Germany, Washington,
D.C., June 1963 (incomplete data).

Based on 0.E.C.D. Review of National Science Policv, Greece, 1966,

(for Ministry of Agricultural Expenditures) and Survey Resnonse for
the Tobacco Institute, A.G. Sficas, and the Cotton Board, Philotas

Georgiados.

Survey Response: Steinerimur Hermannsson, The Mational Research
Council, Revkjavik, Iceland.

0.E.C.D., Reviews of National Science Policy, France, 1966,

Survey Response: C.0, Riain, Department of Agriculture and Fisheries,
Dublin 2, Ireland. Also Diarmuid “urphy, Chief Scientific Officer,

National Science Council, St. Martin's House, Yaterloo Road, Dublin 4,
Ireland. ‘




Notes to Table 1.1 (cont.)

Se

t.

X

Marianne Mittel, ed., Guide to World Science, Vol. &4, Italy, 1970.

Survey Response: M,A, Dijkveld Stol, Yationale Raad voor Landbouwkundig
Onderzoek, TNO, Juliana van Stolberglaan 148, ‘s-Gravenhage, Netherlands,
(Precinct 5% Fountain).

Survey Response: Anders Ringen, The Agricultural Research Council
of Norway, Vergelandsveien 15, 0Oslo, Norway, Forestry Research
excluded. (107 in 1970).

F.A.0. and I.B.,R.D., The Development of Agriculture in Spain, Washington,
D.C., February 1966,

Survey Response: Ii. Roberg, “finistry of Agriculture, Fack 103, 10
Stockholm 2, Sweden (Agricultural College Exnenditure reported to be
80% of total R and D. Adiustment made in expenditure data, not in
personnel.)

Politique de La Science, Bulletin d'information du Conceil, suisse de
la Science, lo. 6, Berne, Switzerland, 1970.

Dr. John Watson, ed., Guide to Vorld Scicnce, Vol. 8, Austria and
Switzerland, 1968,

The Apricultural Research Service, ARC, London, 1953.

Annual Report of Agricultural Research Council made available by

H.R. Barron, Agricultural Pesearch Service, 160 Great Portland Street,
London, W1.M 6DT. Researchers include Scientific Semior Officers and
Experimental Officers.

S.E. Macreay, ed., Guide to Yorld Science, Vol, 1, United Kinpdom, 1968.

0.E.E.C., Agricultural Advisory Services in Europe and North America, 1960,
Paris, 1961.

0.E.E.C., Agricultural Advisorv Services in Eurcpe and North America, 1963,
Paris, 1966,

0.E,C.D., Agricultural Advisory Serviceg in Europe and llorth America, 1968,
Paris, 1969.

Emilio Tejada, Agricultural Extension Uork in Spain, *arch 1964, A.I1.D.,
Washington, D.C., and I.B.R.D. and F,A.0., The Develomment of Agriculture
in Spain, Washington, D.C., February 1966.




o
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Avpendix Table 1,2

Asricultural Research and Extension Data

Fastern Furope and U.S.S8.7,

Research

FExtensiou

Expenditures SMY

Expenditures Vlorkers

Bulgaria

1965 11.5m Levab

Czechoslavakia

1963 4922
1962 4317
1961 403

Poland

9,330

e

Rumania

1965 1,285

Yugoslavia

0

1965 5,233 1,340°
1964 5,599
1963 6,407
1962 5,041
1961 3,724°
1959

1957

00

3,076
2,365

f

U.5.5.R.
d

1964 9,624
1961 8,375
1956 6,896




Qe

C.

e,

Notes to Table 1.2

UNESCO, Scieiice Policy and Organization of Scientific Research in the
Czechoslavak Socialist Republic, Paris, 1965.

Perry Freestone, ed., Guide to World Science, Vol., IT, Communist
Countries, 1968,

UNESCO, Science Policy and Organization of Research in the Socialist
Federal Republic of Yuposlavia, Paris, 1968,

UNESCO, Science Policy and Crganization of Regearch in the U.S.S.R.,
Paris, 1967.

U.S., Department of Agricuiture, Cooperative Extension Service, South
Dakota State University, Proceedings of Tnternational Conference of
Extension Administrators, 1965,

0.E.E.C., Agricultural Advisory Services in Europe and North America,l1960,
Paris, 1961.
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Table 1.3

Agricultural Research and Extension Data

Central America, Latin America, and Caribbean

Besearch Extension
Expenditures SMY Expenditures Workers
Argéntina q
1969 b b 352&
1962 300a 1,800 392
1961 400
1960 285"
1958 3122
Boiivia d q
1969 d 62C c 94
1962 270 29 248C
1961 - 299 r
1960 79
Brézil q
1969. 1,221
1967 1,0882
1966 824d
1965 603q
1964 508"
1962 4,5002
1960 a 344%
1958 520
Colombia d
1970 411 a
1569 a 241a
19562 338 142
1960 83"
Cosi:a Rica a
" 1969 4 4 93t
1865 579 76 166S
1664 96
1962 862 .
1860 94
Chile o o a
1670 3,000& 308& 475
1965 1,300 223 . s
1963 228a 297 lZZa
1662 168 122e
1961 91
1960 97%
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Table 1.3 (continued)

Research Extension
Expenditures SMY Expenditures Vorkers
Ecuador d
1970 71 ,
1969 ' . 327:
1966 . 1,645 183
1965 1,370% 878 3398
1964 160°
1962 180° 1362
1960 , 54%
1959 448
El Salvador a
1969 729
1965 5848 56% 885t 70¢
1964 s 77°
1962 399 .
1960 50
Guatemala
1969 4 q 423
1965 300 15 83
11962 8662
11960 55F
Haiti
‘1962 6872 282
1960 79%
Honduras
1969 612
1966 1 39:
1965 19 - 31
1960 37
Jamaica h
1970 52
1956 50,
1950 30
Mexico ;
1970 1,6567
1969 . 700
1964 . 216°
1963 1507 .
1962 1,8372 2312 2157
1961 300" .
1960 121
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Table 1.3 (continued)

Research Extensicn
Expenditures SMY Expenditures Workers

Nicaragua

1969 463

1966 147,

1965 . 32

1964 5033 434 99°

1962 285 217

1960 21
Panama

1969 " 539

1963 v " 378

1961 305 7 .

1960 42
Paraguay q

1969 K 539

1962 10 )

1961 30

1960 22
Peru d

1970 1 403y - a

1970 5,000 1717 684

1965 1,500 131 .

1964 670

1963 1,oooi 108t . .

1962 840 1,238 280

1951 7502 .

1960 ~ 87

1958 150"
Puerto Rico r

1960 229
Uruguay

1963 367° 93° 433° .

1960 40
Venezuela d

1970 337

11970 129P .

1969 . 489

1966 681§ 102P

1965 5437

1964 4607 )

1962 6,4207 ;

1960 147




a.

b.

Ce

d.

g

h.

e
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Notes to Table 1.3

C.1.D.A., Inventory of Information Basic to the Planning of
Agricultural Development in Latin America...Regional Report,
Pan American Union, Washington, D.C., 1963,

(Government Personnel Only) C.I.D.A., Inventory of Information
Basic to the Planning of Agricultural Development in Argentina... Regional Report

Pan American Union, Yashington, D.C., 1964,

C.I.D.,A., Inventory of Information Basic to the Planning of Agricultural
Development in Bolivia...Regional Report, Pan American Union, Vashington,
D.C., 1963.

0.E.A.,, Investipgadores Agricolas de la Zona Andina, Lima, Peru, IICA, 1970.

C.1.D.A., Inventory of Information Basic to the Planning of Agricultural
Development in Chile...Regional Report, Pan American Union, Washington,

D.C., 1964.

C.I.D.A., Inventory of Information Basic to the Planning of Agricultural
Development in Ecuador...Regional Report, Pan American Union, Washington,
DCC., 19640

C.I.D.A., Study of Asricultural Education, Investigation and Extension...
Ecuador, Pan American Union, Washington, D.C., 1965.

Commonwealth Agricultural Bureaux, List of Research lorkers, Farnham House,
Farnham Royal, Puckinghamshire, United Kingdom (for 1950-1956-1966)

C.1.D A., Inventory of Information...lexico, Pan American Union, Washington,
D.C., 1964,

R.L. Mortlock, ed., Guide to World Science, Vol. 12, Latin America, 1970.

C.1.D.A., Inventory of Information...Paraguay, Pan American Union,
Washington, D.C., 1963,

Survey Response: Dr., Felix Quevedo I. e Alejandro Carughi D.,

Direccion Géneral de Investigaciones Agropecuarias-Estocion Experimental
Agricola de La Molina - Apartado 2791, Lima, Peru.

Survey Response: liram Grove Valenzuela, Instituto de Investigaciones
Agropecuarias, Casilla 5427, Santiago, Chile,

C.I.D.A., Inventory of Information...Peru, Pan American Union, Vashington,
D.C., 1964. '
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Notes to Table 1.3 (continued)

O

P»

X

S..

t.

U,

Ve

C.I.D.A., Inventory of Information..,Uruguay, Pan American Union,

Washington, D.C., 1964,

Anuario '66, Centro de Investipacoines Agronomicas, Ministerio de
Agricultura y CRIA, Direccion De Investigacion, Caracas, Venezuela,

T. Rice, Extension in the Andes, (Ph.D. dissertation forthcoming),
Massachusetts Institute of Economics (data made available by Mr. Rice).

Directiorio De Extensionistas De America Latina, Instituto de
Ciencias Agricolas de la OFA, Twirbaldor, Costa Rica, 1960.

U.S., Department of Agriculture, Ccoperative Extension Service,
Proceedings of International Conference of Extension Administrators,
South Dakota State University, 1968,

U.S, Department of Agriculture, Economic Research Serivce, The
Latin American Farmer, 1970.

C.I.D.A., Estudio de Educagion, Investigacion v Extension Agricolas...
Centro America, Pan American Union, Washington, D.C., 1966,

C.I.D.A,, Inventory of Information...Panama, Pan American Union,
“Iashington, DuCn, 1965.
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Table 1.4 .

Agricultural Research and Extension Data

Africa
' Research Extension
-Expenditures SMY .Expenditures Workers
Ivory Coast .
1967 135b
1966 80a
1963 707 -
| Dahomey ¢ c
1967 1,292 18b
1966 ' l3é
1965 8
Gambia c c
1867 16 7b
1966 6a
1963 57
" Ghana 4
1967 c 128c
- 1967 2,385 : 77b
1966 64a
1963 68
Upper Volta e e
1570 208e 9C
1967 lBOe 9b
1966 224e 7a
- 1963 156 12
Liberia
1967 160° 34§
1966 24a
1963 22
Mali
1967 625°¢ 21§
1966 10a
1963 9
‘Mauritania c
1967 6b
1966 8a
1863 2
Niger . o
1867 10b
1966 - 2a
1863 2




Table 1.4 (continued)

‘Research o . Extension
Expenditures SMY - Expenditures Workers
Nigeria
1970 : e d
1967 2,125f 207c
1967 3,354 177b o
1966 146 7,832
1965 :
1964 :
1963 1722 18,050°
1956 , 65d
1950 ‘ 68
Senegal e ) e
1967 1,851 SIb
1566 28a
1963 . 60 i
Siexra Leone c
1967 165° 237
1966 ’ la
1963 ' Sd
1956 : : 13d
1950 : 24
Togo .
1967 _ 9b
1966 Sa
1963 _ ) 20
Basutoland ' . b
1964 : 3
1963 32
Bechuanoland b
1966 , . : 2a
1963 .3
Potswana i :
1970 128 1
1868 c 556
1967 ‘ 347
Burunadi "
1867 19a
1962 . 19
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Table lé.v(continued)

Research ) - Extension
Expenditures SMY Expenditures Workers
Ethiopila . -
1968 2,400 3085 124%
1967 30b
1966 13
1964 110™
1963 362
Kenya b
1968 . 4,608" 5, 277%
1967 123b
1966 73a
1963 180d
1956 55d
1950 49 .
Kenya = CRF c e
1968 504 23
Kenya ~ EAAFRO . T
1967 935 ‘ : 50
Rwanda c c
1967 270 10
1963 102
Malagésy Republic Cx ‘ K K.
1968 . 3_,900c : o 3,384 2,669
1967 2,534 . 60h
1966 - 267
1963 60%
Malawi Kk
1968 .1,200 c 1,288 778
1967 966° 48y -
1966 227
1963 15%
{aurifius e e
1967 1,050 71y
1966 ' 15
1963 282
“Somalia
1968 . | . 59° 29% .
1967 280 12a
1863 8
Swaziland o } o
1967 1757 llb
1966 9a
1963 6
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Table 1.4 (continued)

Research Extension
Expenditures SMY Expenditures Workers
East African
Trypanosomiosis
Research Organ. SMY
1970 4869 12
1965 3467 129
1960 3,229 119
~vgandd .
7 1968 4,490& . 3, 646" 1,024"
1967 » 2,100 50, -
1966 . 40°
1963 553
1956 , . 125
1950 ' 20
Tanzania 1
1968 : ‘ - 2,455°
1967 1,288° 51§
1966 . 33
1963 673
1956 : ‘ } 374
1950 47
Zambia : -
1968 2, 436" 4,357° 2,236
1967 1,505° : 29§ , :
1966 . < . 18
1963 222
Mozambique - "
1970 1,633
1969 1,500,
1968 , 1,280, N
1967 1,000 42
- Cameroon .
1967 } 8007 32§
1966 6607 21
1964 . 310"
1963 5007 102
Central African
Republic
. 1967 3o§
1966 , 19
1963. 212
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Table 1.4 (continued)

Research " - - Extension
Expenditures SMY - Expenditures Workers
Chad
1967 392°¢ 22;
1966 17
1963 252
Congo (B)
1967 233°¢ 29,
1966 ' 4
1963 38
Congo (R)
1967 217
1966 37
1963 262
Gabon .
1967 8;
1966 2
1963 12
Algeria -
1967 C
1966 5a
1962 139°
Libya o '
1967 1,960 .
1962 - 78%
) Morocco _
1967 1,976 37§
1966 55> -
1964 2,100
1963 69
Sudan c
1967 4,798 82§
1966 27a
1963 45
1960 : . 18"
1950 55"
Tunisia b
1966 16a
1963 39
T ULALR, . .
1967 19,200 4007
1963 569
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Table-1.,4 (continued) -

Research ‘ Extension
Expenditures SMY Expenditures Workers

South Africa , L ' SMYi

1970 18,850 897

1967 . d

1956 522d

1953 409
Southern
Rhodesia _ ' a

1967 . 178b

1966 v 165

1963 . 1033

1956 ) 179d

1950 ’ 115




as

Co.
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e,

f.

e

©

k.

1.
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ilotes to Table 1.4

UNESCO, Scientific Nesearch in Africa: Mational Policy, Research
Institutions, Paris, 1966.

B.N, WUebster, Index of Apricultural Research Institutions and Stations
in Africa, F.A.0., MI/42701, Rome, 1970.

St. George Clerona Cooper, Agricultural Research in Tropical Africa,

East African Literature Bureau, Nar es Salaam, Mairobi, Xampala, 1970.

Commonwealth Agricultural Bureaux, List of Research Vorkers, Farnham
House, Farnham Royal, Buckinghamshire, United Ringdom.

Survey Response: A, Dakoure, Direction du Development Rural
B.P, No. 505, Ouagadougou, Republiaue de Haute-Volta.,

W.J. Pine, A Study of Wigerian Agricultural Research, (CSNRD - 5,
October 1966), "ichigan State University. Consortium for the
Study of Nigerian Rural Development (same indicated survey responses).

Survey Response: Agricultural Research Officer, Private Bag 33,
Gaborone, Botswana.

Survey Regponse: A, Baiao Esteves, Director, Instituto de Investipacao
Agronomica De Mozambique, C. Postal 1731, “Mavalane, Lourenco Maraues, 8
Mozambique.,

Survey Response: Department of Agricultural Technical Services,
Agriculture Building, Beatrix St, Private Bag 116, Pretoria, Republic
of South Africa, including List of Research Workers and Lecturing Staff
in the Agricultural Field, Registered Proijects and Research Workers.

UNESCO, The Promotion of Scientific Activity in Tropical Africa,

Science Policy Studies and Documents Mo, 11, Transactions of a symposium
on science policy and research administration in Africa, Yaounde, Cameroon,
July 1967,

Beleg Hailes, "A Comparative Analysis of Agricultural Extension Svstems
of Eight East African Countires."

B.G. Lever, Apricultural Extension in Potswana, Develomment Study No. 7,
University of Reading., lepartment of Economics, Fngland, February 1970,

U.S., Department of Aqriculture, Cooperative Extension Service, Proceedings

of International Conference of Txtension Administrators, South Dakota
State University, 1965.
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Notes to Table 1.4 (cont,)

q.

A.1.D., Mear East-South Asia Regional Extension Seminar (4th) Report,
Jerusalem, Jordan, March 1962,

F.A.0., Agricultural Development in Nigeria, 1965-1980, Rome, 1966.

A.I.,D.,, Near -East-South Asia Regional Extension Seminar, New Delhi, India,
January 1970.

Survey Response: Dr, R.J. Onyango, P.0. Box 96, Tororo, Uganda.
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Table 1.5

Agricultural Research and Extension Data
Asia’
Research . Extension

Expenditures . SMY -\  Expenditures Workers

Burma

1966 g7a
1061 . 93P . 397

1959 , 1,262P

Cambodia
1963 _ : 1001

Ceylon
1966 - 1,3952 87
1961 80
1960
1956 67
1950 32

"2,000™

Hong Kong : ) ' d
1966 -9
1957 - : _ 9d
1950 6

India - d
1966 : . 1,462
1964 | © 55,903"
1963 o o : 100,765°
1961 . 9,808 1,153
1960 6,843° '
1956 _ 1,326,

. 1950 , 1,346"

48,569

Indonesia o
1966 - 1315 54
1961 . 225 15 '
1960 6,000

oo

Japan
1968 - 13,885"
1967 : 36,310

1966 5,324
1965 - - 14,126
1964 62,500 14,011"
1963 58,000" , 4, 480" 13,841
1962 - 13,625"
1960 -12,558° - ‘ 13, 473"
1959 . . 13,1043
1958 ‘ ' 12,590
1957 , © 9,250"

u

Laos }
1964 ' - 69




Expenditures
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Table 1.5 (continued)

- Research

Extension

Expenditures Workers

Malaysia. v
1966 820"
1961
1959

317P

Nepal
1967 459
1963

142

313

Pakistan
1968
1966 5,014
1965
1962
1959.
1956
- 1950

654

4228
167

8,873

9.0002
7,585
6,000

6,037°

Phillipines
1967 7,078%
1962
1961
1960 1,545°
1959

1,256%

219

850

1,623°

Singapore a
' 1867 1,360

13

Se Korea

. 1969
1967
1964 743"
1963 -~ - 649
1961 561"
1956

263"
545
208

32,179
9377

Taiwan
1967 1,922
1961 1,120
1960 735
1659

a

4012
272

1,100
534

Thadland a
1967 . 8,423
19866
1962
1961
1960 565
1959

4222
434

406

4407

328P

S, Vietnam
1959
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. Table 1;5 (continued)

Research

Expenditures

SHY

Eyxpenditures

Extension

Workers

Afghanistan
1967
1966
1962
1959

1,500

36
170

109%
12°

Cyprus
1965

- 1956
1950

357

Israel
1970
1970
1965
1960

7,340°
6,302
5,900%
4, 3254

430

3,428°%

607

Iran
1970

50+h.

65

Syria

1,000%

69

Turkey
1970

9,7231"

479

Jordan
_ 1964
1963
1962

148
143
79°

Lebanon
1966
1959
1957

22
19
14




Ce

d.

e,

f.

Se

h.

k,

1.
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Yiotes to Table 1.5

UNESCO, Research Facilities in Science and Technology in Asia: A
Preliminary Survey, Paris, 1968,

C.¥W, Chang, Present Status of Agricultural Research Development in
Asia and the Far East, F.A.0., Rome, 1964,

0.E.C.D., Intellectual Investment in Apriculture for Economic and Social

Development, Paris, 1968,

Commonwealth Agricultural Bureaux, List of Research "orkers, Farnham
House, Farnham Royal, Buckinghamshire, United Kingdom (for 1950, 1956, and
1966).

Israel Ministry of Aericulture, 1970/71 Rudget.

State of Israel, 0Office of the Prime Minister, Mational Council for
Research and Development, Research and Nevelonment in Israel, A Survey
of Employment and Expenditures, Jerusalem, 1970 (Hebrew).

Survey Response: VYigal Varpaz, The Volcani Institute of Agricultural
Research, Rehovot, Israel (includes Volcani Institute data only).

Survey Response: G.H. Fotouhi, College of Agriculture, University of
Tabriz, Iran. Also: 1., Izadpanah, College of Agriculture, Shiraz, Iran.

Survey Response: Professor Muharren Miraboglu, The Scientific and
Technical Research Council of Turkey, Bayindir Sokak 33 Ankara, Turkey
(and others).

Survey Response: Dr. Mohamed El-Khash, “Ministrv of Agriculture and
Agrarian Reform, Directorate of Agricultural Research, Damascus, Syria.

A.,I.D., Near East-South Asia Repional Ixtension Seminar, Jerusalem, Jordan,
March 1962,

A,I.D,, Near @ast~-South Asia Megional Fxtension Seminar, Mew Delhi, India,
January 1960,

0.E.C.D., Statistical Tables and Yotes, Paris, 1968.

U.S., Department of Apgriculture, LEconomic Research Service, Mo. 35,
Agricultural Development, September 1967.

0.P. Dahoma, Extension and Rural Velfare, Agra Pam Prosed & Sons, 1962,
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Notes to Table 1.5 (cont.,)

Se

t.

Us

Ve

Wg‘

0.B. Anderson, ed., Far East Agriculture Ixtension Workshop, (4th)
Proceeding, Agricultural Extension in the Far East, Seoul, U,S., Mission/
Korea, June 11-13, 1962,

U.S., Department of Agriculture, Coonerative Extension Service,
Proceedings of International Conference of Extension Administrators,
South Dakota State University, 1965.

Rajeshwar Dayal, Community Development Programme in India, Allahbad, Kitab
Mohal Private, 1966,

Sle Ewat Soen, Prospects for Agricultural Development in Indonesia,
Wageningen, Center for Agricultural Publishing and Documentation, 1968,

0.E.C.D,, Agricultural Advisory Service in Europe and North America,
Paris, 1969.

Pakistan Planning Commission, 4th Five Year Plan 1970-1975, July 1970.
Also C.A. Vines, Coyt. 7. "ilsun, T.S. Torngren and ¥W.F, Littmilter,
Agriculture, Research and Extension in East Pakistan, Pakistan, U.S.A.I.D.,
September 1968,

Korea, Ministry of Agriculture and Forestry, Nffice of Rural Development,
Agricultural Pesearch in Xorea, Sowon, Vorea, 1964, 1969,
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Table 1.6

Agricultural Research and Extension Data

North America & Oceania

Research Extension
Expenditures SMY Expenditures Workers
Australia 4
1970 119,790
1969 i 2,085°
1965 56,364
1961 32,072 .
© 1956 20,135 1,285,
1950 9,905 1,060
New Zealand ' A
1970 10,9877
1969 9,192%
1968 8,8432
1967 8,980% .
1966 479°
1963 . 5,294 227°
1962 5,296 220°
- 1961 5,355% - 213% )
1659 ; 472
1956 4,065% 432%
1950 i - 405° ,
Canada " :
1970 c 1,484 4 P
1967 44,863 ' . 26,480° 2,904
1966 40,217, 1,527
1965 34,432
1963 56,273 .
1956 - 1,316
1950 1,212°
U.S.A. s
T 1964 321,0009 13, 8004 _ 178,932 s
11963 o 6,233,
1962 , 6,275
1961 250,000 5
1960 : 142,000™ o
1959 : i 6,406
1950 . 75,000 -




a.

d.

(=Y

f.

h.

i.
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Notes to Table 1.6

New Zealand National Research Advisory Council, Annual Reports,
Wellington, New Zealand, Government Printer.

B.N. Smallman, et. al, Background Studv for the Science Council
of Canada, Agricultural Science in Canada, Snecial Study No. 10,

Ottawa, Queen's Printer, 1970, p. 42.

Commonwealth Agricultural Pureaux, List of Research Viorkers, Farnham
House, Farnham Royal, Buckinghamshire, United Vingdom (for 1950, 1956,
and 1966).

0.E.C.D., Intellectual Investment in Agriculture for Economic and
Social Development, Paris, 1958,

Conar P, McBride, Scientific Research in Yew Zealand: Expenditure and
Manpower 1953-62, No, 4, Mew Zealand Department of Science and Industrial
Research, 1964.

Canadian Agricultural Research Council "eports, 1965, 1966, 1967, include
Government Expenditure only.

R.E. Evenson, The Contribution of Agricultural Research to Agricultural
Production, unpublished Ph,D. dissertation, University of Chicago, 1968.

Consultative Committee on Agricultural Education, Report, 1958, Department
of Education, Wellington, Wew Zealand, 1958,

Federal U.S. Extensions Service, Annual Report.

U.S., Department of Agriculture, Economic Research Service, Agricultural

Development, No. 35, September 1967.
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Notes to Appendix Table 3

YHT - Theat

BAR -~ PRarley

MAZ - Maize

SOR _ Sorghum

SUGR. - Supar Beet or sugar cane

POTA -~ TPotatoes

COT -~ Cotton

AIIIM - Animal Production

POUL -~ Poultry

DAIR - Dairy

PYTO0 ~ Phytopathology

80IL, - Seil Sciences

PHYS -~ Plant Physiology
CROP - Sum of the crops, Phytopathology and Soil Sciences.
LIVE =~ Sum of Animal Production, Poultry and Dairy.

The ratio in the DAIR column is to value of milk production,

Plant Physiology is not included in the totals.

* No counts for this period in Plant Physiology.

All crop data (Plant Breeding Abstracts) are annual counts for the whole
period. Other research publications were counted in selected years. All
numbers in the table are adjusted to seven vear base (totals mav not sum

exactly).

Commodity values are from Indices of Agricultural Production, U,S.D.A.,, ERS,
(several issues).




