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I. Introduction

Aside from differences in opinion concerning the role of technical
change in agriculture, the process by which new agricultural technologies
are generated is unanimously perceived as omne of enormous importance for
sustaining the world's growing population.

In recent years efforts on the part of national governments and mul-
tilateral assistance agencies have been made to build strong and effective
national agricultural research systems into significant factors for the
transformation and modernization of LDC agricultures. Yet these attempts,
in a number of developing countries, have appeared to be hindered by factors
such as insufficient research expenditures and lack of scientific personnel.

It has been persistently argued that most LDCs are either economically
too small and/or economically too poor to develop and support the national
research capacity required to greatly improve both their levels of agricul-
tural production and productivity. In addition, the importance of agricul-
ture within the country has been seen as yet another determinant of the lev-
el of support that agricultural research can expect to receive. However, no
comprehensive empirical evidence for either of the above arguments has been
forthcoming.

Within this context, this paper is aimed at (1) proposing a more plau-
sible definition of country size than the ones currently available in the
literature; (2) relating this concept to agricultural research policy in
LDCs: and (3) describing an eventual empirical relationship between finan-
cial and human resources allocated to agricultural research and measures of
size, level of development, and relative importance of agriculture. The

analysis will utilize a sample of 56 developing countries using 1980 data.
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The paper is composed of six main sections. Section I is introductory
and provides a brief overview of the problem, objectives and hypotheses.

In Section II a general review of literature on size as related to
economic development is presented in order to identify the most important
arguments for and against smallness in LDCs.

Section III suggests a more plausible definition of country size than
the ones currently available in the literature,

Section IV is an attempt to determine whether there can be found an
empirical relationship between either (a) research expenditures as a per-—
cent of Agricultural Gross Domestic Product 3 (b) research expenditures per
scientist; (c) research expenditures per million of agricultural population;
or (d) the number of scientists per million of agricultural population and
size as measured by either population, agricultural land corrected for qual-
ity and gross national product independently or derived from these variables.

Section V makes use of a sample of 56 LDCs to analyze the same policy
issues, though only one measure of size (agricultural land corrected for
quality) is employed, and three new variables (per capita income, agricul-
tural population as a percent of total population, and agricultural GDP as
a percent of total GDP), which are utilized as a measure of both the level
of development and relative importance of agriculture, are introduced in
the analysis.

Section VI summarizes the general findings of the paper and its impli-

cations for further research.
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II. Country Size and Economic Development

buring the last three decades there has been a general belief that
small countries face special disadvantages or problems in their develop-
ment. This view appears to be at least partially supported by the fact
that there is an impressive number of small nations among the so-called
developing countriesl. Using population as a quick measure of size, for
example, it is found that of 141 developing countries for which data are
available, 88 countries have populations of less than seven million, and
as many as 48 of these have populations of less than two million, and 22
of these 88 countries are considered by the United Nations to be part of
the 31 least developed countriesz.

Given these facts, it is not surprising that interest has been ex-
pressed in the particular problems of these countries. The paragraphs be-
low are an attempt to briefly review the literature on size as related to
economic development. To begin with, Kuznets (1959) in his search for a
reasonable answer to the question of whether a variant of a theory of eco-
nomic growth for the many small national units differs from that for the
few large ones initiated a debate which later resulted in Demas (1965) de-
manding a more precise distinction between large and small developiﬁg coun-
tries, and Robinson (1960) questioning how some of the emerging independent

small nations of the sixties could escape the penalties of their smallness.

1Following the Overseas Development Council (1983), developing countries
will be hereafter defined as those with per capita GNP of US $ 3,500 or
less and Physical Quality of Life Index (a composite index which includes
life expectancy, infant mortality and literacy) of 90 or below.

2All these numbers correspond to mid-1984 and were obtained from Todaro (1985).
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Following these pioneering observations, in 1972 a collection of pa~
pers was prepared for a conference on Problems of Small Developing Coun-
tries which was organized by the Institute of Development Studies of the
University of Sussex and presented at the University of the West Indies
in Barbados3. While the main focus of the conference was on the dependent
relationships of small Caribbean States with the former metropolitan powers,
it generated much discussion on how far smallness could impose constraints
on the future growth prospects of these countries.

Similarly, another conference held in 1979 by the Development Studies
Centre of the Australian National University4 explored problems of economic
development in the small island states and territories of the Pacific and
Indian Oceans. The wider range of this conference permitted it to deal with
such broad issues as isolation; population and migration; trade, transport

“and tourism; finance and economic stability; health and education; and ad-
ministration, law and politics. The papers «concluded that, for the most

part, the development situations of small island states differ in signifi-
cant ways and that policy options open to different island categories will

have to vary accordinglys.

3For the collection of papers presented at this conference, see Selwyn (1975).
4The papers presented at this conference appeared in Shand (1980).

5In another paper Selwyn (1980) argues, however, that small islands as dis-
tinct from small countries, are not a useful category in analytical, pre-~
dictive or policy terms, mainly because the problems that face island states
could be parallelled in small, remote mainland countries, or indeed in pe-
ripheral regions of many larger countries.
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More recently, in 1981, the Commonwealth Secretariat‘organized the
last conference on problems and policies in small economies, held at
Malborough House in Englandé. The studies presented at this conference
included conceptual and theoretical issues as well as issues of practical
interest and application. These issues can be analyzed either in terms of
disadvantages or in terms of compensating advantages of being small.

In the view of the conference, the most important disadvantages were
that

(1) smallness tends to reduce the scope for exploitation of scale
economies particularly in manufacturing (Bhaduri, et al, 1982).

(2) small countries face special handicaps in the provision of public
services (such as infrastructure and research) especially for
agriculture (Persaud, 1982) so that these services probably will
not receive the necessary support from policy-makers’ .

(3) there is a tendency for small economies to concentrate production
in a few commodities and a few industries (i.e. the concentration
phenomenom), thereby increasing their vulnerability to fluctuations
in commodity trade and capital inflows, and reducing their ability
to adjust to shocks (Lloyd and Sundrum, 1982).

Regarding the compensating advantages of smallness, the conference

found that

(1) small economies are likely to be more open, which appears to foster

competitive and efficient economic behavior in the face of a chang-

6For the complete collection of papers presented at this conference, see

Jalan (1982).

7Following a similar reasoning, human resources and skills in small econo-
mies are also likely to be scarce (Jalan, 1982a).
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ing external environment (Jalan, 1982a).

(2) they are also likely to have greater social homogeneity and cohe-
sion, and a more equitable distribution of income which can ease
resistance to the social ajustments that are an inherent feature
of economic change (Jalan, 1982a).

Despite all these efforts, no plausible or consistent theory of size

as an independent factor in development is available to date, and the view
that there is no discernible association between country size and economic
development appears, at least empirically, undisputeds.

One objective of this paper is to analyze the second purported disad-

vantage of smallness by describing an eventual empirical relationship between
financial and human resources allocated to agricultural research and several

measures of size for a sample of 56 developing countries using 1980 data.

8Based on a sample of 30 developing countries during the period 1954-67,
Khalaf (1979) found that the coefficients obtained from a regression
between economic development (as measured by average per capita income
for the years 1951-57, adjusted for price changes) and country size (as
measured by population and GNP size), and between economic growth (measured
in terms of average annual rates of growth of GNP for each country) and
country size are positive but neither coefficient is statistically signifi-

cant.



III. Definition of Country Size

The fact that there are many small nations in the world has forced
most writers on small economies to use arbitrary cut-off points either
in terms of population or usable land area to distinguish small from large
countriesg.

This section is aimed at proposing a composite country size indexlo
which includes population (as a proxy for labor force), total national in-
come (as a proxy for capital stock and/or market size) and agricultural landll
corrected for quality, which may be taken as representing different dimen-
sions of a country's development potential. Thus, it is hypothesized that
differences in economic performance caused by size will be explained by the
size of its capital, human and natural resources.

Because size is a relative concept, the relative size of a country
based on the three above criteria should be measured in rei;tion to the
highest values of these criteria for all the developing countries taken to-
gether. Assuming equal weights, a composite country size index can be con-

structed for all LDCs where the largest country for each criterion is taken

9Kuznets (1960) used a cut-off point of 10 million population,Demas (1965)
defined small countries as those with a population of 5 million or less
and with usable land area ofl0 to 20 thousand square miles or less, and
Chenery and Syrquin (1975) used a cut-off point of 15 million population.

lOBhaduri, Mukherji and Sengupta (1982) criticize this approach on the fol~
lowing grounds. First, "a statistically satisfactory composite index of
smallness will not be found because the various relevant variables are
not, in general, positively correlated in any significant sense'. Second,
"the ordering of countries in terms of their relevant indices of smallness
will not remaip invariant over time",

llAgricultural land is here defined as the sum of arable land under temporary
crops and land under permanent pasture, plus land devoted to permanent
pasture.
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as 100. More specifically, the size index for 110 developing countries

was calculated according to the following formula:

MCSIi = 100/3 (POPULi/POPULmax + AGLCQi/AGLCQmax + TGNPi/TcﬂPmax)

where

MCSIi is the country size index for country i;

POPULi, AGLCQi and TGNPi-are population » agricultural land corrected

for quality and gross national product of each country respectively; and

POPULmax’ A.GLCQmaX and TGNPmax are the highest values of population,

agricultural land corrected for quality and gross national product for

all developing countries taken together

This index differs from the one originally proposed by Jalan (1982b)
in two respects. First, it includes agricultural land in lieu of arable
land. Second, it utilizes the international land quality index developed
by Peterson (1984) to correct agricultural land for quality. It is argued
that agricultural, rather than arable land (i.e. area under temporary cTops)
more accurately reflects a country's long term endowment of natural (i.e.
agricultural) resources. The international land quality index is derived
from land quality weights obtained from a regression run on data in the US.
It estimates the quality of an acre of (agricultural) land for 115 les de-
veloped and'developed countries. Unavailability of data prevented Peterson
from using information on nitrogen content as a proxy for organic matter or
soil fertility. Instead two variables were used to measure the combined
effects of topography and irrigated land. These are (1) nonirrigated crop-
land as a percent of all crop land (i.e. arable laﬁd under temporary cCrops
and land under permanent crops) plus land under permanent pasture in farms,
and (2) irrigated cropland as a percent of all cropland in farms. Long-run

. ; . 12
average rainfall was used to measure the relative productivity of the soil .



-9-

Peterson proceeds to argue that these land quality weights when applied
to international data should result in "an international land quality index
that is still far superior to a simple area measure". His approach appears
to have some practical appeal for it would not be possible to estimate those
weights directly from international information either because, for many
countries, such data do not exist, particularly the centrally planned econo-
mies, or because if land prices were available for the world, exchange rate
distortions would make the former somewhat unreliable. Peterson also men-
tions that since the land market in the US is open and competitive, those
weights "should reflect true quality differences after accounting for popu-
lation density". Finally, because many countries have precipitation figures
which typically exceed 100 inches per year, whereas the wettest state in the
Us (i.e. Alabama) averaged only 57 inches per year, a truncating procedure
was employed which assumed that precipitation in excess of 60 inches has no
effect on land prices and quality.

Since the indices computed by Peterson do not provide a complete picture
of land quality in the world, especially due to the exclusion of many devel-

oping countries, most of them also small, it was necessary to extend them.

12Indeed, the predicting equation used by Peterson was the following:

log LPV = .0077 PNICL + .0133 PIL + log .4161 LP

where
LPV represents the predicted value of land
PNICL is nonirrigated land as a percent of all croplan&plus

permanent pasture
PIL constitutes the percent of irrigated land of all cropland

LP is annual average precipitation

After taking anti-logs of LPV, dividing each value by the sample average
and multiplying by 100, the final land quality indices were obtained.
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The results of such an attempt are shown in TABLE 1. They more or less cor-
respond to the same ordering of countries but in general the actual magni~
tudes are relatively lower than the results reported by Peterson (see TABLE2
in the Appendix). These differences can be partially explained as follows.
First, all data on land area correspond to 1983 instead of 197713. During
this period, some countries experienced both significant improvements in
irrigation facilities and tended to reduce their pasture land as a percent
of agricultural land thereby improving their overall land ﬁuality, whereas
other countries did not. Given the limited comparability of the results,

the very few updated indices which showed similar magnitudes to or greater
magnitudes than those presented by Peterson, for example, do not necessarily
reflect the real improvements in land quality experienced by those countries.
Second, data on rainfall were obtained from different sources of informationlA.
Although in both cases long-run average rainfall data were used, they exhib-
itted some variation for certain countries. Third, the sample of countries
was different. The inclusion of more countries in the sample led to a differ-
ent ranking because now new countries lie inbetween Peterson's countries.
Similarly, the larger number of countries yielded a different sample average

which in turn resulted in different country indices from those obtained by

Petersonls.

13Information on cropland, pasture land and irrigation were obtained from
FAQ Production Yearbook (1984) and FAO Production Yearbook (1982) respec-

tively.

14Peterson's precipitation figures are from the British Air Ministry Meteo-
rological Office (1958), whereas the updated indices used data on rainfall
from Rudloff (1981).

15Because the differences still appeared considerable, Peterson's data were
double-checked. Apart from sore other minor errors, it was found that the
correct sample average of the tand predicted values (LPVs) was 7.42 and not



Rank
(81)
(6)
(92)
(80)
(79)
(78)
(60)
(30)
(89)
(9)
(23)
(62)
(37)
(32)
(70)
91
(50)
(41)
(12)
(45)
(43)
(63)
(87)
(49)
(84)
(50)
(31)
(57)
(20)
(67)
(14)
(55)
(27)
(59)
(55)
(3D)
(98)
(39)
(45)
(79)
(27)
(30)
(69)
(22)
(46)
(55)
(24)
(66)
(26)
(46)
(53)
(55)
(54)

Country LQI
Afghanistan 60
Albania 172
Algeria 40
Angola 61
Argentina 62
Australia 63
Austria 84
Bahamas 123
Bahrain 46
Bangladesh 168
Barbados 133
Belgium 82
Belize 114
Benin 121
Bolivia 73
Botswana 43
Brazil 95
Bulgaria 105
Burma 161
Burundi 101
Cameroon 103
Canada 81
Cape Verde 48
C.A.R. 96
Chad 56
Chile 95
China 122
Colombia 87
Comoros 140
Congo 76
Cook Islands 156
Costa Rica 90
Cuba 126
Cyprus 85
Czechoslovakia 90
Denmark 122
Djibouti 26
Dominican Rep.112
Ecuador 101
Egypt 62
El Salvador 126
Eq. Guinea 123
Ethiopia 74
Fiji 134
Finland 100
France 90
F. Polynesia 132
Gabon 77
Gambia 127
Germany Dr. 100
Germany Fr. 92
Ghana 90
Greece 91
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TABLE 1

LAND QUALITY INDICES

Rank Country LQT
(30) Guadeloupe 123
(34) Guatemala 117
(50) Guinea 95
(61) Guinea-Bissau 83
(33) Guyana 120
(34) Haiti 117
(47) Honduras 99
(4) Hong Kong 182
(51) Hungary 94
(7) 1India 171
(18) Indonesia 147
(77) Iran 65
(77) Iraq 65
(54) Israel 91
(36) Italy 115
(38) Ivory Coast 113
(49) Jamaica 96
(1) Japan 220
(86) Jordan 51
(72) Kenya 71
(7) Korea Dpr 171
(3) Korea,Rep.of 196
(88) Kuwait 47
(33) Laos 120
(29) Lebanon 124
(84) Lesotho 56
(35) Liberia 116
(96) Libya 33
(51) Madagascar 94
(50) Malawi 95
(11) Malaysia 162
(82) Mali 58
(38) Malta 113
(27) Martinique 126
(96) Mauritania 33
(10) Mauritius 164
(56) Mexico 89
(96) Mongolia 33
(83) Morocco 57
(76) Mozambique 66
(94) Namibia 36
(36) Nepal 115
(21) Netherlands 135
(78) New Caledonia 63
(24) New Zealand 132
(54) Nicaragua 91
(85) Niger 53
(38) Nigeria 113
(74) Norfolk Is. 69
(32) Norway 121
(69) Oman 74
(27) Pakistan 126
(48) Panama 98

Rank Country LQT
(24) P. New Guinea 132
(65) Paraguay 78
(52) Peru 93
(13) Philippines 157
(52) Poland 93
(34) Portugal 117
(28) Puerto Rico 125
(18) Reunion 147
(48) Romania 98
(42) Rwanda 104
(77) St. Helena 65
(19) St. Lucia 144
(16) St. Vincent 149
(39) Salomon Islands 112
(15) Samoa 155
(32) Sao Tome and P. 121
(97) Saudi Arabia 32
(65) Senegal 78
(40) Seychelles 110
(44) Sierra Leone 102
(14) Singapore 156
(90) Somalia 45
(82) South Africa 58
(58) Spain 86
(11) Sri Lanka 162
(85) Sudan 53
(2) Suriname 211
(47) Swaziland 99
(55) Sweden 90
(70) Switzerland 73
(86) Syria 51
(74) Tanzania 69
(8) Thailand 170
(25) Togo 128 °
(17) Tonga 148
(12) Trinidad and Tobagol6l
(78) Tunisia 63
(51) Turkey 94
(44) Uganda 102
(78) USSR 63
(64) United Kingdom 79
(57) USA 87
(73) Upper Volta 70
(73) Uruguay 70
(68) Venezuela 75
(5) Vietnam 173
(95) Yemen Arab 35
(93) Yemen Democcratic 39
(55) Yugoslavia 90
(49) Zaire 96
(75) Zambia 68
(71) Zimbabwe 72
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The indices reported in TABLE 1 were then applied to the equal-weight
country size index by first dividing each country's index by the world's
highest land quality index (i.e. Japan's), and second, multiplying the re-
sulting weights by the corresponding cropland plus permanent pasture (i.e.
agricultural land) values.

In TABLE 4, the four indicators of size for 110 developing countries
are presented. For the purposes of this paper, a total of 20 so-called
developing countries for which reliable data are available were deliberate-
ly excluded. They can be roughly grouped into the following categories:

(a) countries highly dependent on 0il and other mineral exports such as

Saudi Arabia, Iran, Venezuela, Algeria, Iraq, Kuwait, Libya, Qatar, United

Arab Emirates, Brunei, Ecuador, South Africa and Trinidad and Tobago; (b)
highly specialized small countries such as Hong Kong, Singapore and Puerto
Rico: and (c) high-income small European countries such as Yugoslavia, Portugal
and Romania.

It is apparent that the MCSI16 for most countries is quite small and the
mean and the median are 4.22 and .98 (on a scale from O to 100). There is
also a considerable discontinuity at the beginning fo the series which clear-
ly separates four countries (China, India, Brazil and yexico) from the rest.
Due to this skewed distribution, using the median as a cut-off point might

be a convenient way to distinguish between small and large countries (Jalan,

1982b).

6.98 which was the number used by Peterson to compute the final land
quality indices. For purposes of comparison, the results of this exer-
cise are presented in TABLE 3 of the Appendix.

16The first methodological problem of using a composite index of size sug-

gested by Bhaduri et al (1982) (in footnote 10) is successfully addressed
by the MCSI because the three variables (POPUL, AGLCQ and TGNP) in the
sample of 110 countries are found to be highly positively correlated with
each other (see TABLE 5).
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TABLE 4

INDICATORS OF SIZE IN SELECTED COUNTRIES

o i e e e e TR TN SR i S M M e M s e m s M fm M S TS m m S M e m m me e o M e om O P Sm G oo DB e e o e o M Y ey mm e mm oo s o>
TS L I S S S S S S L L S S S S S S S S S S S S S S SN SSEEESESSDRSsmsEmERmEeEses

COUNTRY ohs POPUL (mill.) AGLCQR (000) TGNP (US$mill) MCSI
CHINA 1 1019.100 212621,2 3035730.,0 100, 0000
INDIA 2 733, 2000 140634, 0 190632, 0 66.,81396
BRAZIL 3 129.7000 102641, 0 243836.0 46,91879
MEXICO 4 735, 00000 39239, 60 1468000Q,0 26.,92168
INDONESIA > 155,7000 21580.70 87192.00 17.98243
ARGENTINA & 29. 60000 20008, 00 61272.,00 15.48850
NIGERIA 7 3. 60000 26201.25 72072,00 15.02710
SOUTH KOREA & 40, 00000 1990, 040 80400, 00 10.386%3
TURKEY 9 474+ 30000 15303.70 58632, 00 10,34108
PAKISTAN 10 82, 70000 14529, 30 34983, 00 2,025918
THAILAND 11 49, 20000 153152,06 40344, 00 8,383354
COLOMBIA 12 27, 50000 14276.00 3F325, 00 7.,425135
PHILIPPINES 13 32, 10000 8782.,700 39596, 00 7.398110
BANGLADESH 14 P55, 30000 7399.360 12415,00 5.637284
EGYPT 15 %45, 20000 691,8800 31640, 00 5,036564
ETHIOPIA 16 40, 0000 20121, 20 4908, 000 B 027362
PERU 17 17.90000 12867, 54 186146,00 ¢, 632449
SUDAN 18 20, 80000 16427.52 8320, 000 4,162854
VIETNAM 19 58, 30000 * 6207,030 11077.00 4,087719
MALAYSIA 20 14, 90000 3231, 580 27714,00 4, 015604
CHILE 21 11.70000 7494, 040 21879, 00 3.942994
NORTH KOREA 22 19. 20000 1825.200 21696, 00 » 279634
MOROCCO 23 20.80000 5432, 440 13808, 00 3.255526
TANZANTA 24 20, 80000 12458.90 4992, 000 3.177833
MONGOLIA 25 1,300000 18746, 40 1482,000 3. 162662
MADAGASCAR 26 Q. 300000 15914.73 2945, 000 3. 126826
BURMA 27 35, 30000 7619.740 6390, 000 3, 052420
MOZAMBIQUE <8 13,40000 14124, 00 3216, 000Q 3.003198
SYRIA 29 ?.600000 3217.930 16896.00 2+ 660636
ZAIRE 30 29, 70000 6899, 640 3049, 000 2.,603611
ZAMBIA 31 5. 300000 12448,98 3654, 000 2,9%6123
ANGOLA 32 7.,800000 * 9100, 000 61462, 000 2,353599
AFGHANISTAN 33 14,40000 * 10274, 58 2448, 000 2.,34868646
CAMERCON 34 P, 5600000 7172, 200 7872.000 2, 296686
BOLIVIA 35 64000000 1Q007.25 3060, 000 2.098749
CHAD 36 5 QOOO00 12037, 50 400, 0000 2,094313
URUGUAY 37 3, 000000 4824, 960 7470.000 1.,56468995
MALT 38 7+ 200000 8333.780 1152, 000 1.6467617
KENYA 39 18.90000 1939, 200 6424, 000 1,622826
IV. COAST 0 2. 300000 3562, 3530 L7435, 000 1,604612
UGANDA 41 13, 90000 5198, 000 3038, 000 1.602967
PARAGUAY 42 3+ 200000 6121, 300 4312, 000 1,5546293
BOTSWANA 43 1,00000Q 072,000 200, 0000 1,553082
NAMIBIA 44 1, 100000 8570.,880 1551, 000 1.548748
TUNISIA 45 5, 200000 2233, 290 8%01.,000 1,5446274
GUATEMALA 46 7+ 200000 16468.970 8848, 000 1.484734
DOM. REP, &7 &6, 000000 1811,520 8220, 000 1.376465
SRI LANKA 48 15, 40000 1942, 300 5082, Q00 1.362328

SUCTIN IS IU T ow e w m m tw 4m % S8 S mm Tm mt WE wm et d 2a SE S 48 e W Y SW MR W We W YR SR S S R me W Y W e Mm Mm S M R e dw b 4w S We Mm M e wa @ D
il R - A2 - - 2 A 2P R A PR
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TABLE 4 (Cont...)

INDICATORS OF SIZE IN SELECTED COUNTRIES

IO INITITIDSSIo TE o e e v o o o e e e S S S v A e Y M My R MR M e S e e e e ey e o A e i i o oo cma o v o
b L R A A R R R - - 5 5 5 K S FFEEE N EEFEEE XS

TEem s EEENImTE I s e cm me v e o T I T R o o o I I o I o T T TR I N TR TN N v mw st s e e v ww e mm e Mee A e o M e e s =
Bl iaiab I R R 2 A 2 - 2 P - S E F N F E ¥ B F F F R R S T LR R

ZIMBABWE 49 7+ 200000 2487, 540 5844,000 285759
GHANA 50 12, 80000 2546, 100 3968, 000 1.,250456
SOMALIA 21 5, 100000 5983, 200 1275, 000 1.243832
NEPAL 52 15, 70000 2141, 360 2512, 000 1,123113
SENEGAL 53 6. 200000 3823.,750 2728,000 1,0994856
MAURITANIA 54 1, 600000 5216.,750 768, 0000 1,0634656
UPPER VOLTA 55 b, 700000 4042, 560 1407, 000 1., 006317
YEMEN ARAB 56 7+ 600000 1566,400 4180, 000 0, 249895
CONGO 57 1,800000 3735, 5350 2214, 000 0,885899
NIGER 58 6. 100000 3067, 200 1464, Q00 0. 839994
HONDURAS 59 4, 100000 2326, 300 2747 ,000 0, 798340
NICARAGUA &0 3. QOO0 2589.,970 2640, 000 0, 7922000
GABON 61 1,000000 * 1803,200 4000, 000 0,751517
JORDAN 62 3, 200000 118, 6800 5248, 000 0, 693456
EL SALVADOR 43 » 200000 760,9500 3692, 000 0,691915
GUINEA 64 5. 800000 1967 .250 1740,000 0, 4687832
PANAMA &5 2, 000000 785,2500 4240, 000 Q4. 6350805
MALAWI bé G Q0000 1799, 120 1386, D00 0649045
LEBANON &7 2,600000 * 172,4800 4914, 000 0, 647850
SIERRA LEONE&AA 3, 600000 1828, 300 1188.000 0,533937
COSTA RICA &9 24400000 1148.,820 2448, 000 Q. 3525307
C.A.R. 70 2, 500000 21846,800 700, Q000 0, S00924
HAITI 71 5. 300000 742, 5300 1590, Q00 0,463120
RWANDA © 72 5, 700000 681, 5000 1539, 000 0.,461075
P.NEW GUINEA73 3,400000 *  284,4000 2788, 000 Q, 459767
YEMEN DEM 74 2, Q0Q000 1669.860 1040, 000 0, 4405946
BENIN 75 3. 800000 1236, 400 1102,000 0.438277
JAMAICA 76 2, 300000 2064 3600 2990, 000 0,433577
BURUNDI 77 4, 300000 1019.,360 1080, 000 0,424748
BAHRAIN 78 0, 400000 * » 260000 3712,000 Q.,417995
CYPRUS 79 Q. 700000 *  204,7500 26848, 000 0, 348064
TOGO 80 2, 800000 P43, £600 784, 0000 0, 325003
LAOS 81 3, 700000 * 929, S000 407, 0000 0,311117
REUNION az 0. 300000 * 2, 88000 2005, 000 0,241679
GUYANA a3 0, 800000 * Q48,7500 536, Q00Q 0,233345
LIBERIA a4 2, 100000 323,8300 1008, 000 0, 229357
LESOTHO 8% 1, 3000Q0 574, 5000 A2Q., 0000 0.,214359
FIJI (=1-) Q4700000 * 180, 5600 1365, 000 0, 200027
F. POLYNESIAZ? Q. 200000 *  57,00000 1596,000 0, 189488
MAURITIUS 88 1,000000 * 85, 50000 1240, 000 0, 181308
MALTA a9 0,4Q0000 * 7, 140000 1520. Q000 0,179926
SWAZILAND 0 0, 600000 * 578, 7000 564, 0000 0,171842
MARTINIQUE <91 Q, 300000 *  29,07000 1404, 000 O, 147444
SURINAME 2 0 0000 * 77, 76000 1180, Q00 0, 153928
GUADELOUPE <93 Q,300000 * 34, 156000 1260, 000 Q, 152544
GUINEA-BISSAR4 0, 800000 * 595,4600 136. 0000 0, 134347
BARBADOS 95 Q, 300000 * 22,20000 1030,000 0,127773
N.CALEDONIA 94 Q. 100000 *  75,40000 700, Q000 0. 091412

BRI R R AR R R s - - 2 - SN0 5 5 5 8 3 %
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TABLE 4 (Cont...)
INDICATORS OF SIZE IN SELECTED COUNTRIES

e T S S mm M e ms v e tar S Mm e e s am fmv e MAP A o cmm tem M MR MEN TES SN ME e e e tam S TS M Sm ew N M o mw M e Sm e wm e cem o M M m
EF T F T R - R R R R R R R

- — S w m m o s mm M T M MW e Mt e i mm YN e e S ter i W e D MY M MW My tm M S mm e M e ke em mm em v e mw e A s e AN e
Frrrrers B a4 2t bt i ittt i i it iR R

BAHAMAS 97 0, 200000 * &, 160000 766,0000 Q.091023
GAMBIA 58 Q. 700000 * 145, 0000 252,0000 0, 073103
COMOROS 99 0,500000 * &£8,48000 170,0000Q Q. 045625
EQ. GUINEA 100 0. 300000 * 187.0400 32, 50000 0, 044859
SALOMON 1S5.101 0,300000 * 44,92000 198, 0000 0.0387546
SAMOA 102 0, 200000 * 86, 10000 170, 0000 G, 038575
BELIZE 103 0,200000 * 50,44000 216, 0000 0, Q38000
DJIBOUTI 104 0. 300000 * 24, 00000 142, 8000 Q,029144
SEYCHELLES 105 0, 100000 * 5, 500000 179.7000 0.,023726
CAPE VERDE 106 0, 300000 * 14, 30000 105, 0000 0, 023502
TONGA 107 0. 100000 * 38,86000 62, 00000 Q, 016123
ST. VINCENT108 0, 100000 * 12,92000 2, 00000 0,013146
ST. LUCIA 109 0, 100000 * 13, 00000 48, 00Q00 0,010542
SAC TOME &P110 0, 100000 * 20, 33000 37 . 00000 0, 010495

e o e e e e et S Y M M A8 wm Yw A e e e S SR S My M ap S YR M Bm S YR AS Sw G 4w SE Wm SR YR Mm W Rk G GE WR S8 AR A3 v 48 Ym um A% m ¥ a7 o= =
2+ - A - BB AR AR i

SOURCES: World Bank (1985), FAO (1984) and Todaro (1985). All figures are for
1983 unless otherwise indicated.
* Figures correspond to mid-1984 and were obtained from Todaro (1985).
Note.- See t:xt for the formula to compute the MCSI.

According to the data in TABLE 4, Upper Volta and Yemen Arab represent the
median countries. The median values for the three criteria can be obtained by
taking the average between the values that correspond to these two countries.

Since there is no logical basis for assigning equal weights to different
factors, the validity of combining separate indices of size can be subject to
question. To overcome this problem, Jalan (1982b) suggests considering the
three variables as three independent measures of size where the highest values
of these in the sample of countries with a MCSI below .98 (i.e. the median ag=-
gregate country size index for the sample) are taken as the corresponding cut-
off points for the classification of small economies. That is, all countries
which ﬁave pobulations of less than 6.6 million (which can be rounded to 7 mil~

lion), agricultural land corrected for quality of less than 3,735 thousand hect-

ares (which can be rounded to 4,000 thousand hectares) and GNPs of less than
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SMPL 1 - 110 TABLE 5
110 Observations CORRELATION BETWEEN MEASURES OF SIZE
Series Mean s.0o. Maximurn Minimum
MCSI » 2243914 12.498028 100, 00000 D, 0104953
FPOFUL 30, 109091 120, 17511 1019, 1000 0, 1000000
AGLCA P1346.6149 26365.879 212621.20 ¢ 2600000
TGNF 16575, 345 45395.,121 305730, 00 37, 000000
Covariance Correlation
MCSI ,MCSI 154,780469 1, 0000000
MCS1,FOFUL 1406, 7661 0.9452182
MCSI ,AGLCQ 321247.18 0,9838339
MCSI , TGNF 535678.86 0,9528401
POFPUL ,POFUL 14310.765 10000000
FOFUL ,AGLCAH 2925690, 46 0,9318324
FOPUL , TGNP 4402611,2 0.8144282
AGLCQR,AGLCR 688839934 1, Q000000
AGLCQ, TGNP 1.078D+09 0.9091477
TGNF , TGNF 2,04204+09 1, 0QOO00H0
SOURCE: TABLE 4

US$ 5.248 billion (which can be rounded to US$ 5.5 billion) may be classified

as small.

Due to a high correlation between agricultural land corrected for quality
and the other two variables (See TABLE 6), when the smallest LDCs are selected
according to the MCSI, it is observed that, by and large, they are also coun-
tries with less than 4,000 thousand hectares of high-quality agricultural land17.

Thus it may be statistically sufficient to classify countries by quality adjust-

ed agricultural land alone18

17For a similar point, using populatiocn as the only indicator of size, see Lloyd
and Sundrum (1982).

18This last criterion also seems to respond quite effectively to an early obser-
vation advanced by Bhaduri, et al (1982) in footnote 10. In particular, agri-
cultural land corrected for quality appears to be less time-variant than both
population and GNP as a measure of size, and thus will be used as the only
size indicator in Section V of this paper.
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TABLE 6

CORRELATION OF MEASURES OF SIZE

Number of countries with Agricultural
Land Corrected for Quality of:

(000 hectares)
Less than 4,000 4,000 and over TOTAL

(a) Population (in millions)

Less than 7 58 10 68
7 and over 13 29 42
71 39 110

(b) GNP (US $ billion)

Less than 5.5 59 18 77
5.5 and over 11 22 33
70 40 110

SOURCE: TABLE 4. Based on similar table presented by Lloyd and Sundrum (1982).
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IV. Country Size and Agricultural Research

In general, there are two central policy issues in agricultural re-
search, namely, a country's research needs and the amount of financial
ti.e. research expenditures) and human (i.e. scientific personnel) re-
sources available to meet those needs. On the one hand, ''some research
capacity is essential in support of agricultural development, no matter

how small the country may be"19

(Gamble and Trigo, 1985). On the other
hand, as the same authors indicate, 'the amount of resources a nation can
devote to agricultural research is determined by its size and the impor-
tance of agricultural production within its economy'. In this section, an
attempt is made to determine whether there exists an empirical association
between (1) research expenditures as a percent of Agricultural GDP (EPAGDP),
(2) research expenditures per scientist (RPS), (3) research expenditures
per million of Agricultural Population (RPAP), and (4) number of scientists
per million of Agricultural Population (SPAP), and size20 (as measured by
either one of the four criteria developed in the previous section) for a
sample of 56 (large and small) developing countries using 1980 data21.

In order to do this, a simple regression analysis is used in which EPAGDP,
RPS, RPAP and SPAP are treated as the dependent variables and the size measures

are taken as explanatory variables. The results are shown in TABLE 7 and can

be summarized as follows:

nget these needs vary from one country to another and this kind of analysis

seems to be directed towards a level of specificity that this paper will
not address.

2OThe eventual empirical relationship between the same policy issues and both

the relative importance of agriculture and the level of development of coun-
tries will be analyzed in Section V of this paper.

1
2 For the complete data used, see TABLES 11, 12, 13, 14 and 15.
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1. There appears to be no significant relationship between EPAGDP (Research
Expenditures as a percent of Agricultural GDP) and any measure of coun-
try size for the sample of 56 countries utilized in the analysis. All
regression coefficients denote positive signs which imply a positive,
albeit non-significant, association between research expenditures and
size. In other words, there was, in 1980, a weak tendency for large
developing countries to allocate a relatively higher percentage of their
agricultural GDP to agricultural research than their smaller counter-
partszz. However, it is quite intriguing that the countries with the
highest EPAGDP in 1980 do not seem to be quite large (see TABLE 12 in
the Appendix). In fact, most of them are rather small African countries
(i.e. Mali, Burundi, Senegal, Zambia and Zimbabwe) in which the success
of their agricultural sectors does not seem to be strongly related to
their level or growth-rate of agricultural research outlay (Lipton, 1985).

2. No significant statistical linkage was found between RPS (Research Expen- ]
diture per Scientist) and any of the country size measures for the same
sample of countries. All regressions but that of RPS on population show-
ed positive (non-significant) relationships between research costs per

scientist and size. The negative (insignificant) effect of population

221n an interesting analysis of the agricultural sector in small economies

Persaud (1982) points out that because agriculture is very demanding of
public services, the bigger agricultural sector of large countries often
provides scope for external economies. He goes on to argue that, in the
case of agricultural research, "returns tend to be higher the wider the

area over which regulting innovations are adopted". Ruttan (1985) also
makes a similar point when he states that '"the cost of developing a new
variety that will be grown on a million acres is unlikely to 'substantial-

ly greater than one that will be grown on half a million acres". Follow-
ing this reasoning (and assuming government rationality), small developing
countries would be expected to spend relatively more on research than larger
ones. However, there is evidence to indicate that investment policy in LDCs
is far from optimal (see Boyce and Evenson, 1975). Thus it also seems
reasonable to think that larger countries will be willing to spend more on
research than smaller ones. It is just more profitable for them to do so.
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on research expenditures per scientist suggests that, in 1980, some
countries with small populations paid relatively more money per scien-
tist year thap countries with large populations. Lipton observes that
the cost of doing a comparable piece of research was at least three

times as high in Sub-Saharan African countries such as Mali, Burundi,
Zimbabwe,etc., as in South Asian countries such as India, Pakistan,
Bangladesh, Sri Lanka and Nepa123, but that they also appear to have
obtained much less national research output than did the South Asian
countries (see also TABLE 13 in the Appendix).

The regression of RPAP (Research Expenditures per million of Agricultural
Population) on population gave a negative coefficient indicating an in-
verse relationship between these two variables. This association was

not statistically significant. A weak tendency for small countries as
measured by population to spend relatively more money per million of
agricultural population on agricultural research than larger ones was
observed. The regressions of RPAP on ALCQ, GNP and CSI, however, yielded
exactly the opposite results, but again it was not possible to obtain a
significant outcome.

Finally, the results of similar regressions of SPAP (Scientists per mil-
lion of Agricultural Population) on POP (Population), ALCQ (Agricultural

Land corrected for quality), GNP (Gross National Product) and CSI (the

Country Size Index) all showed negative coefficients. While they some-

23 . . . . \
It is important to mention, however, that salaries in Sub-Saharan countries

are likely to be higher than in South Asian countries (Lipton, 1985) and

that the inclusion of dummy variables for continents in the regressions

would have probably provided more precise information on this regard (Evenson,
1986).
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what contradict the general view that small countries face constraints

in terms of availability of scientific personnel for agricultural re-

search, they also appear ﬁo suggest the presence of economies of scale

in agricultural researchza. Nonetheless, these results are not statis-

tically conclusive either.

In brief, the above results are not consistent with the argument that
the size of a country has a strong impact upon the amount of resources it
devotes to agricultural research. They also show, however, that there are

some ''weak effects" that deserve some attentionzs.

24That is, small countries would require relatively more scientists per

million of agricultural population than large countries in order to

achieve a comparable research output. But this could also result in dis-
economies to the system in the form of a rapid expansion of research stations
and dispersion of knowledge and personnel (Boyce and Evenson, 1975; Lipton,
1985).

25Other things being equal, two reasonable hypotheses -both favoring large
as against small countries- for these "weak effects" can be advanced. On
the one hand,- a positive association between level level of financial re-
sources allocated to agricultural research and size implies that large
developing countries may have more incentives to invest in agricultural
research than small countries simply because if they spend more then their
gains are larger. On the other hand, a negative relationship between level
of resources and country size suggests that large countries do not have to
spend as much on research to obtain similar results to those of small coun-
tries (see also footnote 22). It can be argued that these two factors
probably offset each other (Ruttan, 1986) which obscures the real effect
of scale in agricultural research.
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V. Country Size, Level of Development, Relative Importance of Agriculture

and Agricultural Research

In this section the same sample of 56 countries is used to analyze the
same policy issues, though only one measure of size (agricultural land cor-
rected for quality) is employed, and three new variables (per capita income,’
agricultural population as a percent of total population and agricultural
GDP as a percent of total GDP) are utilized to measure both the level of
development and the relative importance of agriculture26.

In order to determine whether per capita income (PCI), agricultural
population as a percent of total population (PAGP) and agricultural GDP as
a percent of total GDP (PAGDP) had any impact upon availability of research
resources in 1980, a multiple regression analysis is employed in which ALCQ,
PCI, PAGP and PAGDP are explanatory (independent) variables of EPAGDP (Re-
search Expenditures as a percent of Agricultural GDP), RPS (Research E#pen-
ditures per Scientist), RPAP (Research Expenditures per million of Agricul-
tural Population) and SPAP (number of Scientists per million of Agricultural
Population). The results are shown in TABLE 8 and can be summarized as follows:
1. All regressions of EPAGDP on different combinations of independent vari-

ables designated to describe an eventual empirical relationship between

research expenditures and measures of size, level of development and rela-
tive importance of agriculture presented either non-significant results

or high levels of multicqllinearity among explanatory variablesz7, and

the signs of their coefficients varied, accordingly, from one regression

to another. The six regressions reported in TABLE 8, however, show that

26

27See TABLE 9.

For the complete data used, see TABLES 16,17, 18 and 19.
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SMPL 1 - 56 TABLE 9
S6 Observations
Series Mean s.0 Max imum Minimum
EFAGDF 0.4488749 0D.2765362 1,2655820 0, 07664635
ALCQ 15835, 565 35633, 745 212621, 20 118,68000
FCI 836,78571 654,47858 2490, 0000 80, 0OOOOO
FAGP 56,482143 21.,431957 92, 100000 11, 000000
FAGDF 28, 08928646 16,132719 82, OLOOOO 7+ DOOO0O00
Covariance Correlation
EFAGDF ,EFAGDF Q.Q7510867 1, 0000000
EFAGDF ,ALCRE 782.,78864 0., 0808828
EFAGDP,FCI 4,0868443 0, 0229914
EFACDP ,FAGF -0,1397221 -0, 0240036
EFAGDF ,PAGDF -0, B956777 -Q,2044172
ALCQ,ALCQ 1.2470409 1, 0000000
ALCQR,PCI ~-447592,2 -0,0195412
ALCQ,FPAGF -55792.3314 -0,0743834
ALCR,FAGDF 10139, 244 Q. 0179582
PCI,FCI 420693, 24 1., 0000000
FCI ,FAGF -1123%,3%97 -0,8155611
FCI ,PAGDF -7532,2130 ~-0,7263483
PAGF ,FAGF 451,12647 1, 0000000
PAGF ,FAGDF 249,22124 0.733%9070

SOURCE:

FAGDF ,FAGDF

TABLE 16
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255.61703

the level of development of countries influences positively, although non-

significantly, the percentage of agricultural GDP devoted to agricultural

research in LDCs

negatively related to EPAGDP ~.

28

29

and that the importance of agriculture appears to be

S . . .
This is consistent with the view that as development occurs, countries
tend to have a better understanding of how investments in science are

linked to economic and social growth.
spend more on research (Gamble and Trigo, 1985).

29

Thus they can be expected to

That is, the larger the relative economic and social size of agriculture,

the less attention it received from policymakers in 1980.
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SMFL 1 - 56 TABLE 10
6 Observations
Series Mean s.0. Maximum Mindimuim
RFS 0. 0448955 0, 0263085 0.1123985 0.0116549
ALCQR 15835, 365 35633.765 212621, 20 118,468000
FCI 836.78%571 654.47858 2490, 0000 80, QOO0
PAGF $6.,482143 21.,431957 @24 100000 11, 000000
FAGDF 28,089286 16.13271%9 82, DOOOOO 7+ DOOODOOO0
Covariance Correlation
RFS,RFS T 0, 0006798 1, 0000000
RPS,ALCR 63,239651 0,06846842
RFS,PCI 01626146 0, 0096160
RPS ,PAGF 0.0807138 0.1457520
RFS ,FAGLF 0. 0237042 0, 0568651
ALCQ,ALCQ 1.2470409 1, 0000000
ALCR,FCI -447592,.2 =0,0195412
ALCG,FPACP -55792,331 -0,0743834
ALCR,PAGDF 10139.246 Q.0179582
FCI,PCI 420693, 24 1, 0000000
FCI,FAGF -11235,397 -0,8155611
PCI ,FAGLDF -7532.2130 -0,7263483
FAGF ,FPAGF 451, 12647 1. 0000000
PAGF ,FPAGDP 249, 22124 Q,7339070Q
FAGDF ,FAGDF 255.61703 1.0000000

o e e e e T o e T I R S I D e I D o S e I S A am s = e e I e ST e M I e S S S N E E E A m T m A= ==
X E ks i it i 1 it ittt st

SOURCE: TABLE 17
2. Regressing RPS on similar combinations of independent variables also
gave highly variable results due to the same kind of collinearity prob-
lems (See TABLE 10). Nevertheless, a relatively strong positive rela-
tionship between research expenditures per scientist and PAGP was ob-
served, both including ALCQ and without ALCQ as an independent variable.
This finding supports the view that in 1980, the relative importance of
agriculture affected positively the research costs per scientist in LDCs.
But this result does not appear to have an intuitive explanatiom.

3. Regressing RPAP on PCI provided significant t-ratios for the coefficient

of PCI with and without ALCQ30. This finding implies that relatively

30Note (in TABLE 8) that including ALCQ in the regression results in a higher,
although still insignificant, t-ratio for the coefficient of this variable
than that previously shown in TABLE 7.
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richer countries were able to invest more in agricultural research per
million of agricultural population than their poorer counterparts31.

On the other hand, the results of regressing RPAP on the two measures

of the relative importance of agriculture yielded negative significant
t-ratios which endorse the view that in many countries agricultural re-
search lacked the necessary support, despite agriculture being the prin-
cipal sector of these countries, in both economic and social terms (ISNAR,
1984).

The results of regressions of SPAP on ALCQ and PCI, and of SPAP on PCI
alone clearly suggest that richer countries were able to capture relative-
ly more scientists per million of agricultural population than poor coun-
tries, whereas regressing SPAP on the two measures of relative importance
of agriculture, with and without ALCQ, provided similar results to those

for RPAP.

Using a different dependent variable, Peterson (1979) also found a strong

positive association between research and per capita income.
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VI. Summary of Results and Implications for Further Research

Overall, the general findings of this paper, though limited as they are,
support the view that (1) there is mno direct relationship between a country's
size and the relative amount of resources it devotes to agricultural research; (2)
the level of .development of countries influences positively both the amount
of research expenditures and the number of scientists per million of agricul-
tural population; and (3) the relative importance of agriculture as measured
either by agricultural population as a percent of total population or by
agricultural GDP as a percent of total GDP appears to be negatively related
to the level of expenditures and the number of scientists per million of ag-
ricultural population in LDCs.

Finally, three implications for further research emerge from the paper.

First, it is quite apparent that the search for an appropriate statisti-
cal measure of size has not bee; exhausted. The discussion in Section III
suggests that combining different factors into an overall composite index of
size may still be particularly meaningful so long as the troublesome issue
of assigning equal weights to different variables is successfully addressed.
A feasible approach along these lines appears to be redefining a country's
potential for development (i.e. its size) in terms of its aggregate production
function in which land, labor and capital are the corresponding factors of
production. This would also avoid further problems of double-counting as
noted by Peterson (1986b).

Unlike the approach developed by Jalan (1982b) and the one proposed in
this paper, this approach implies using actual measures of the three primary

production factors and not simple proxies. As before, land could be measured
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in terms of quality adjusted agricultural land; labor may be measured as the
number of people in the economically active population adjusted for differ-
ces in acquired skills by a human capital variable; and neonhuman, reproduc-
ible capital may be measured by summing gross domestic investment for each
country for a reasonable life span (i.e. 30 years) of machines and tools, in-
frastructure and buildings (Peterson 1986a). Moreover, in view of the results
of fitting a Cobb-Douglas production function (defined in terms of the above
three inputs) to data of 98 countries obtained by Peterson, which clearly
show that agricultural land corrected for quality, for example, has relative-
ly less explanatory power than both capital and labor adjusted by the human
capital variable in the regression, it would appear more reasonable to assign
differential rather than equal weights to different factors into a new compos-
ite index of size. But there are two problems with this approach. One is
that if a country's potential for development is solely defined in terms of
its aggregate production function, then GNP alone should be a good measure of
size(Péterson, 1986b), and constructing a differéntial—weight composite size
index would become a worthless task. Another problem with this approach, which
also applies to using GNP as the only size indicator, is that it considers on-
ly one dimension of size, that is the production side of size. This point is
of utmost importance if one agrees that a country's development potential also
depends on its domestic demand (i.e. its market size), that is the number of
effective consumers it has. On the one hand, the variable labor corrected for
differences in acquired skills does not appear to capture this relation. On
the other hand, GNP may not be an appropriate measure of the size of the mar-
ket because two countries may have the same national income but their demands
for a product will not necessarily be the same (Lloyd and Sundrum, 1982).

Second, much more effort on the part of agricultural economists and plan-
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ers directed to understand the precise relationship between size (or scale)
and effectiveness in agricultural research is warranted.

As Lipton (1985) points out, to certain extent, government willingness
to spend more on agricultural research depends on the perceived efficiency
(effectiveness?) of such spending. A prevailing argument in the literature
is that '"the research investment per acre or per hectare will have to be high-
er in a small system than in a larger system in order to achieve an equal lev-
el of effectiveness" (Ruttan, 1985). The results of this paper suggest, how-
ever, that a country's size has no strong effect upon the amount of resources
it devotes to research. It does not follow that smaller countries have less
incentives to invest in agricultural research than their larger counterparts.
Evidence from small Sub-Saharan countries, for instance, suggests exactly the
opposite. But Lipton also finds that such high levels of research outlay and
scientist numbers have had less impact on output in Sub-Saharan Africa than in
most other poor countries. Thus, at least empirically, other factors than
size (per se) and levels of financial and human resources allocated to research
(per se) appear to influence research effectiveness in LDCs.

Third, still following Lipton (1985), the efficiency (effectiveness) of
research can be evaluated in terms of a three-stage process: (a) the stage
between initiation and successful output of the research, (b) the stage between
output and adoption by the farmer, and (c) the stage between adoption and achieve~
ment of higher levels of agricultural production and productivity. Within this
context, while in a final sense the efficiency of research will depend on some
elements of research policy (i.e. availability of financial and human resources),
in an initial semse, it is an adequate agricultural policy that is required.
This leaves out the puzzle of the kind of agricultural policy that is needed.

Lipton argues that the most important single policy may be '"to raise the propor-
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tion of resources reaching the sector".

In Section V of this paper it was found that the larger the relative
economic and social size of agriculture, the less attention that agricultural
research received from policymakers in 1980. Granted this argument can be
extended to the entire agricultural sector of many developing countries. One
explanation for this kind of behavior is that a large agricultural sector in
LDCs is often comprised of a large number of poor subsistence small farmers
with little or mo power to make their majority interests known (Rohrbach,1984).
However, this situation is further complicated by the fact that the level of
development of countries also influences the amount of resources devoted to
agricultural research in less developed economies. In fact, strong positive
relationships between research expenditures and number of scientists per mil-
lion of agricultural population and per capita income in a sample of 56 LDCs
were found in 1980. It is not clear whether developing countries with large
agricultural sectors do not provide the necessary support to agriculture and

research due to the concentrated political power of urban-based industrial

elites or wage labor force or whether they simply cannot afford it.
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VII. APPENDIX



Rank Country

(63) Afghanistan
(73) Algeria
(52) Angola
(64) Argentina
(64) Australia
(51) Austria
(4) Bangladesh
(47) Belgium
(17) Benin

(61) Bolivia
(71) Botswana -
(39) Brazil
(29) Bulgaria
(7) Burma

(40) Burundi
(29) Cameroon
(40) Canada
(34) C.A.R.
(69) Chad

(38) Chile

(19) China

(53) Colombia
(52) Congo
-(41) Costa Rica
(15) Cuba

(28) Cyprus

(42) Czechoslovakia

(19) Denmark

(26) Dominican Rep.

(29) Ecuador

(8) Egypt

(22) El Salvador
(60) Ethiopia
(29) Finland
(44) France

(28) Gabon

(20) Gambia

(29) Germany Dr
(43) Germany Fr

SOURCE:

PETERSON'S LAND QUALITY INDICES

—34=

TABLE 2

LQI

64
43
82
62
62
83
179
91
136
69
49
101
111
175
100
111
100
106
55
102
131
81
82
99
141
113
98
131
121
111
172
127
71
111
96
113
130
111
917

Peterson (1984)

Rank Country

(38) Ghana
(42) Greece
(17) Guatemala
(37) Guinea
(18) Guyana
(20) Haiti
(33) Honduras
(36) Hungary
(6) India
(12) Indonesia
(65) Iran

(63) Iraq

(56) Ireland
(43) Israel
(27) Italy
(25) Ivory Coast
(35) Jamaica
(1) Japan
(51) Jordan
(55) Kenya

(2) Korea Dpr
(2) Korea Rep
(14) Lebanon
(67) Lesotho
(23) Liberia
(39) Madagascar
(38) Malawi
(5) Malaysia
(67) Mali

(74) Mauritania
(11) Mauritius
(46) Mexico
(66) Morocco
(21) Nepal

- (32) Netherlands

(25) New Zealand
(41) Nicaragua
(70) Niger

(24) Nigeria

LQI

102

98
136
103

Rank

1)
(10)
(34)
(13)
(51)
(44)
9)

(35)
(16)
(32)
(31)
(52)
(30)
(72)
(63)
(46)
@)

(62)
(36)
(41)
(54)
(68)
(57)
3),

(13)
(62)
(39)
(30)
(61)
(48)
YD)
(59)
(58)
(49)
(45)
(34)
(50)

Country

Norway
Pakistan
Panama
P.New Guinea
Paraguay
Peru
Philippines
Poland
Portugal
Romania
Rwanda
Senegal
Sierra Leone
Somalia
South Africa
Spain

Sri Lanka
Sudan
Swaziland
Sweden '
Switzerland
Syria
Tanzania
Thailand
Togo
Tunisia
Turkey
Uganda
USSR

UK

usa

Upper Volta
Uruguay
Venezuela
Yugoslavia
Zaire
Zambia

LQl
128
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" TABLE 3

PETERSON'S LAND QUALITY INDICES (REVISED)

Rank Country LQI  Rank Country LQI  Rank Country LQI
(63) Afghanistan 63 (37) Ghana . 96 (21) Norway 121
(73) Algeria 40 (41) Greece 92 (10) Pakistan 160
(52) Angola 77 (16) Guatemala 128 (33) Panama 100
(65) Argentina 59 (36) Guinea 97 (13) P.New Guinea 134
(66) Australia 58 (18) Guyana 126 (51) Paraguay 78
(51) Austria 78 (20) Haiti 122 (43) Peru 90
(4) Bangladesh 168 (32) Honduras 101 (9) Philippines 161
(47) Belgium 85 (35) Hungary 98 (34) Poland 99
(17) Benin 127 (6) India 166 (15) Portugal 129
(61) Bolivia 65 (12) Indonesia 151 (32) Romania . 101
(71) Botswana 46 (67) Iran 57 (31) Rwanda 102
(38) Brazil 95 (64) Iraq 60 (52) Senegal 77
(29)*Bulgaria 104 (56) Ireland 72 (29) Sierra Leone 104
(7) Burma 165 (42) Israel 91 (72) Somalia 41
(39) Burundi 94 (27) Italy 108 (64) South Africa 60
(29) Cameroon 104 (26) Ivory Coastllsa (45) Spain 87
(39) cCanada 94 (34) Jamaica 99 (7) Sri Lanka 165
(33) CAR 100 (1) Japan 226 (62) Sudan 64
(69) Chad 51 (52)*Jordan 77 (35) Swaziland 98
(37) Chile 96 (55) Kenya 74 (42) Sweden 93
(19) China 123 (2) Korea Dpr 192 (54) Switzerland 75
(53) Colombia 76 (2) Korea Rep. 192 (68) Syria 53
(52) Congo 77 (13) Lebanon 134 (57) Tanzania 71
(40) Costa Rica 93 (68) Lesotho 53 (3) Thailand 172
(14) Cuba 132 (23) Liberia 119 (13) Togo 134
(28) Cyprus 107 (38) Madagascar 95 (62) Tunisia 64
(41) Czechoslovakia 92 (39) Malawi 96 (38)*Turkey 95
(19) Denmark 123 (5) Malaysia 167 (30) Uganda 103
(26) Dominican Rep. 114 (68) Mali 53 (61) USSR 65
(29) Ecuador 104 (74) Mauritania 28 (47) UK 83
(8) Egypt 162 (11) Mauritius 155 (46) USA 86
(23) El1 Salvador 119 (45) Mexico 86 (59) Upper Volta 68
(60) Ethiopia 66 (68) Morocco 56 (58) Uruguay 70
(29) Finland 104 (22) Nepal 120 (48) Venezuela 83
(43) France 90 (31) Netherlandsl02 (44) Yugoslavia 88
(49)*Gabon 79 (25) New Zealandl15 (34) Zaire 99
(20) Gambia 122 (40) Nicaragua 93 (49) Zambia 80
(29) Germany Dr 104 (70) Niger 50

(42) Germany Fr 91 (24) Nigeria 117

SOURCES: FAO (1982); British Air Ministry Meteorological Office (1958)

* indicates indices which were corrected.

Note.- Except for rounding errors, indices which were not corrected
should retain the ranking presented in TABLE 2.
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TABLE 11
COUNTRY obs AGGDP REXP SCIENT AGPQOP
CHAD 1 285, 0000 1, 602000 42, 00000 3, 744000
BANGLADESH 2 6015, 600 274+ 61300 1320, 000 73,92800
ETHIOPIA 3 1881.900 3, 400000 °  155,0000 25,33400
NEPAL 4 10604200 2. 634000 226, 0000 13. 57800
MALI 5 592, 2000 6.141000 68, 00000 6,095000
BURUNDI &5 434, 5000 3, 60BONO 41, 00000 3. 364000
RWANDA 7 537, 6000 0, 945000 24, 00000 4, 606000
UPPER VOLTA 8 392, DOV 1, 105000 12, HDOQOOO0 5, 622000
ZAIRE 9 1971,200 5.005000 97, 00000 21,18700
INDIA 10 52543.,70 120, 1670 2345, 000 435, 7350
SRI LANKA 11 1052, 800 5, 057000 422, Q000 7 .,885000
SIERRA LEONE12 334, 8QOO 0. 698000 35, QOOOO 2, 1435000
TANZANIA 13 2262,000 74214000 212, 0000 15,28800
CHINA 14 92519, 00 643, 5550 17272, 00 59%9,3750
PAKISTAN 15 6652, 600 29,89900 1212,000 dé, 64300
UGANDA 16 9720, 400 L7, 452000 175, 0000 10, 66000
MADAGASCAR 17 1173.,600 4, 878000 68, 00000 , 249000
SUDAN 18 2732, 200 13, 60000 150, OO0 14, 35800
GHANA 19 10157 .30 12,465500 352, 0000 5, 874000
KENYA 20 2036, &0 20, 71200 400, 0000 13, 0000
LESOTHO 24 99, 20000 0. 465000 14, 00000 1, 121000
INDONESIA 22 18148,00 33, 20000 1473, 000 88, B4700
MAURITANIA 223 127.4000 0, 284000 8, 000000 1, 350000
SENEGAL 24 768, 5000 9 726000 172, 0O0O 4, 246000
LIBERIA 25 374, 4000 0, 394000 20, QU000 1.304000
HONDURAS 26 &1 . 3000 1, 047000 &0, QOO0 2,310000
ZAMBIA 27 568, 5000 5, 202000 96, QOO0 3, 763000
BOLIVIA 28 1098, HOO L 11.37400 125, 0000 2. 784000
EGYPT 29 4823.700 23.71700 903, 0000 20, 78600
ZIMBABWE 30 1081,800 10, S6000 201, 0000 4,317000
EL SALVADOR 31 915, 3000 2,391000 78, 00000 2, 465000
CAMEROON 32 1923, 200 3.788000 106, OO0 & FOG000 -
THAILAND 33 83462, 500 21, 60000 12564, 000 35, 00800
PHILIPPINES 34 8162.700 ?, 533000 640, DOV 22,11700
NICARAGUA 39 487, 6000 2,211000 57 . 00000 1, 157000
MOROCCO 36 3229. 200 B8, 026000 686, HODO 10, 25600
PERU 37 1539.200 8. 163000 290, 0000 b6, 845000
NIGERIA 38 18226.00 121.8400 _1084, 000 42.89800
JAMAICA 39 212.8000 0.,935000 40, 00000 Q. 449000
IVORY COAST 40 2340, 00 12,77100 116, 0000 6, 543000
DOMINICAN R. <4 1197, 000 2.514000 40,00000 °~  3,118000
COLOMBIA 42 B279, 600 32, 23100 881, 0000 7, O&Z2000
‘PARAGUAY 43 1335, 000 5,3%7000 63, 00000 1, 547000
TUNISIA 44 1241, 000 6. 764000 285, 0000 2, 594000
SYRIA 45 2580, 000 4,963000 179, 0000 4, 180000
JORDAN LY, 175, 2000 0, 843000 35, 00000 0, 754000
TURKEY 47 12378.00 256, 46300 623, Q000 24,21300
SOUTH KOREA 48 9320, OO 29, 01200 PO, OO 14, 70800
-======:=============.._-_ -"'====================================
MALAYSIA 49 S&64, 000 30,39100 384, 0000 6.,457000
COSTA RICA 50 824, 5000 2, 168000 75, QOOOO €0, 799000
PANAMA 51 349, 0000 2.,482000 51,00000 0,5674000
BRAZIL S2 27385.80 174,0120 2935, 000 44, 31900
MEXICO 53 13336,00 70, 92900 1079, 000 24,99500
CHILE 54 1965, 600 11.,31900 1770000 2., 099000
ARGENTINA 59 11782.80 59, 75000 1045, 000 3, 660000
URUGUAY 56 843, 0000 3.821000 222, 0000 1y 345000
axoI=IT ========='—'==============================================

SOURCES: World Bank (1982); Evenson (1986); FAO (1984)

Note.- All figures are for 1980

.
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TABLE 12

mET o wrym -H===--.=-.S=====’.l...'=!=..:!l’...===H--...-I-I=EHIIIII...H-.---

COUNTRY  obs EPAGDP POP ALCQ GNP « csI
======:-=====================================2=============="—'=============
CHAD 1 0.562105.  5,000000 - 12037, 50 . 400, 0000 2,094313

. BANGLADESK 2 0, 459023 95, 50000 7399.360 - 12415, on 5.637204
ETHIOPIA 3 0. 180669 40, 90000 20121, 20 4908, 000 5,027362
NEPAL 4 0. 248444 15, 70000 2141, 360 2512, 000 1.123113
MALI 5 1,036981 74200000 8333.780 - 1152,000 1,667617
BURUNDI 6 0,830380 44 500000 1019, 360 1080, HOO 0.424748
RWANDA 7 0.1757814 5, 700000 681, 5000 1539, 000 0,461075
UPPER VOLTA 8 0.281888 64700000 4042, 560 1407, 000 1,006317
ZAIRE 9 0,253906 29, 70000 6899, 640 5049, 000 2,603611
INDIA 10 0,228699 733, 2000 140634, 0 190632, 1 66,813%¢
SRI LANKA 11 0.,480338 15, 40000 1942, 500 5082, 000 1,362328
STERRA LEONE1?D 0,208483 3. 600000 1828, 500 1188, 000 0, 533937
TANZANIA . 13 0.318921 20, 80000 12458, 90 4992, 000 3.177833
CHINA 14 0. 695592 1019, 100 212621.2 - 305730.0 100, 000
PAKISTAN 15 0.449433 89,70000 14529,30 . 34983, 00 9,025918
UGANDA 16 0,076664 13, 90000 $918. 000 3058, 000 1,715844
MADAGASCAR 17 0.415644 9, 500000 15914, 73 2945, 000 3, 126824
SUDAN 18 0. 497767 20, 80000 16427.52 . 8320, 000 4,162854
GHANA 19 0.124589 12,80000 25464100 . 3968, 000 1,250456
KENYA 20 1,115192 18, 90000 1939, 200 6426, 000 1.622826
LESOTHO 21 0.468750 1, 500000 574,5000 - 490, 0000 0,214359
INDONESIA 23 0.182940 155, 7000 21580.70 . 87192, 00 17.98243
MAURITANIA 23 0.222920 1. 600000 5916, 750 768.0000 1,0636%56
SENEGAL 24 1,265582 6200000 3823,7%0 . 2728, non 1,09%686
LIBERIA 25 0.105235 2, 100000 323,8300. 1008, 000 0,229357
HONDURAS 24 0. 151454 44 100000 2326, 500 - 2747, 000 0. 798340
ZAMBIA 27 0.915040 64300000 12448, 98 3654, 000 2/556123
BOLIVIA 28 1,03%883 64000000 1000725 3060, 000 2,098749
EGYPT 29 0,491677 4%,20000 691, 8800 31640, 00 5,036564
ZIMBABWE 30 0.976151 7+ SO0000 2487, 540 5846, OO0 1,205759
EL SALVADOR 31 0,261226 5, 200000 760,9500 3492, 000 0,691915
CAMEROON . 32 0. 196543 8., 6OGOO0 7172, 200 7872, 000 2, 256686
THAILAND 33 0.258294 49,20000 15152,06 40344, 00 8,383354
PHILIPPINES 34 0.116787 52, 10000 8782, 700 39596, (0 7.398110
NICARAGUA 35 0.453445 3. 000000 2589,970 2640, 000 04792000
MOROCCO 36 0, 248545 20, BOOHE 5432, 440 15808, 00 255526
PERU 37 0,530341 17.90000 12867, 54 18616, 00 4, 5632449
NIGERIA 38 0, 668495 93, 60000 26201,25 72072, 00 15,02710
JAMAICA as 0.439380 2, 300000 206, 3600 2990.000 . ¢,433577
IVORY COAST 40 0, 545559 9\ SOOOO 3562, 350 6745, 000 1,604612
DOMINICAN R. 4§ 0,210025 6, 000000 1811,520 8220, 000 1,376465
COLOMBIA 42 0.389282 2750000 14276400 39325, 00 7.425135
PARAGUAY 43 0.401273 3, 200000 6121,500 4512, 000 1,556293
TUNISIA 44 0, 545044 &, FOOAN0 2233, 290 8701, OO 1.546274
SYRIA 45 0.192364 94 600000 3217.,930 16854, 00 2, 660630

JORDAN 46 0.484589 3. 200000 118, 6800 5248, OO0 0, 6P545¢
TURKEY 47 0.213794 47,30000 15303,70 58652, 00 10,3408
SOUTH KOREA 48 0.311287 40, 00000 1990, 040 B4, (0 10,38622
e =======================================B==========================
MALAYSIA 49 0,536564.  14,90000 3231,580 27714,00 4,015604
COSTA RICA 50 0.,262547 2, 400000 1148,820 2448, 000 0, 525507
PANAMA 51 0,711175 - 2,000000 785, 2500 4240, 000 0,650805
BRAZIL 52 D, 635409 129, 7000 102641, 0 243836, 0 46,91879
MEXICO 53 0.531861 75, 00000 39239¢60 - 168000, 0 26,92168
CHILE 54 0,575855 11,70000 7494,040 21879, 00 3,942994
ARGENTINA 55 0,50709S 29, 60000 50008, 00 61272, 00 15,48850
URUGUAY 56 0,453262 3, 000000 4824, 940 7470, 000 1,668995

sEIT=sooan =====‘—'=================8=========3::3::88822’::===H================l

SOURCE: TABLES 4 and 11



TABLE 13
=======-======================================================== L 8- F F ¥
COUNTRY obs RPS POP ALCQ GNP CsI
Exmeance ==================================================================
CHAD 1 0.,038143 5, 000000 12037.,50 400, 0000 2,094313
BANGLADESH 2 0,020919 25, S0000 7399, 360 12415,00 5.637284
ETHIOPIA 3 0.,021935 40, 20000 20121,20 4908, 000 5,027362
NEPAL 4 0, 011655 15, 70000 2141, 360 2512, 000 1.123113
MALI S 0, 090309 7+ 200000 8333,780 1152,000 1.667617
BURUNDI b 0, 0880OC0D 4, SO0000 1019,360 1080, OO0 0.424748
RWANDA 7 0.039375 5. 700000 681, 5000 1539, 000 Q,46107%
UPPER VOLTA 8 0.,092083 6. 700000 4042, 560 1407, 000 1.006317
ZAIRE 9 0,051598 29.70000 6899, 640 5049, 000 2,603611
INDIA 10 0. 051244 733, 2000 140634, 0 190632, 0 66.813%96
SRI LANKA 11} 0,011983 15.40000 1942, 500 5082, 000 1.362328
SIERRA LEONE1Z 0.019943 3. &0O0Q00 1828, 500 1188, 000 0, 533937
TANZANIA 13 0,034028 20, 80000 12458,90 4992, 000 3.177833
CHINA 14 0. 037260 1019, 100 212621, 2 305730, 0 100, 0000
PAKISTAN 15 0, 0246469 8%, 70000 14529, 30 34983, 00 ?.025918
UGANDA 16 0.042583 13, 90000 5918, 000 3058, 000 1,715844
MADAGASCAR 17 0,071735 24 500000 15914,73 2945, 000 3,126826

SUDAN 18 0, 006467 20, 80000 16427,52 8320, OO0 4, 162854
GHANA 19 0.0359%2 12.80000 2546, 100 3968, 000 1.250454
KENYA 20 0. 056780 18, 90000 1939, 200 6426, 000 1:,622826
LESOTHO 21 0.033214 1. 800000 574, 5000 650, 0000 0.,2143%59
INDONESIA 22 0, 022539 155, 7000 21580,70 87192,00 17.98243
MAURITANIA 23 0,035500 1., 600000 $916,750 768, Q000 1.0636%6
SENEGAL 24 0, 056547 o 200000 3823.750 2728, 000 1.,099484
LIBERIA 25 0., 019700 2, 100000 323, 8300 1008, 000 0.2293%7
HONDURAS 26 Q017450 4, 100000 2326, 500 2747 . 000 0, 798340
ZAMBIA 27 0.054187 &4 300000 12448,98 3654, 000 2,556123
BOLIVIA 28 e QF0992 6« DODOOED 10007 ,25 3060, OO0 2, 098749
EGYPT 29 0, 026265 45, 20000 631.8800 31640, 00 5,036564
ZIMBABWE 30 0, 052537 7« FO0O000 2487, 540 S846,000 | 1,285759
EL SALVADOR 31 0.030654 5. 200000 760,95%500 3692, 000 0, 691915
CAMEROON 32 0.035736 T 60000 7172, 200 7872, 000 2.296684
THAILAND 33 0,017089 49, 20000 15152,06 40344, 00 8.383354
PHILIPPINES 234 0.,014895 52, 10000 8782, 700 37596, 00 7.398110
NICARAGUA 35 0.,03878% 3, 000000 2589.970 2640, 000 04792000
MOROCCO 36 0. 011700 20, 80000 5432, 440 15808, 00 3. 255526
PERU 37 0.028148 17.,90000 12847.,54 18616, 00 4,632449
NIGERIA 38 0.112398 23, 60000 26201,25 72072,00 15,02710
JAMAICA 39 0, 023375 2, 300000 206, 3600 2990. 000 0.,433577
IVORY COAST 40 0. 110095 P4 SOO000 3562,350 6745, 000 1.604612
DOMINICAN R. 41 0, 062850 -y elslelalilo] 1811,520 8220, 000 1,376465
COLOMBIA 42 0. 036585 274 S0000 14276, 00 39325, 00 7,425135
PARAGUAY 43 0,085032 3, 200000 6121, 800 4512, 000 1.556293
TUNISIA 44 0.,023733 G4 FOODOOG 2233290 8901, DO 1.5446274
SYRIA 45 0.027726 2+ 600000 3217.930 16894, 00 2,6560636
JORDAN 44 0, 024257 3. 200000 118, 6800 S248. 000 0. 695454
TURKEY 47 0,042477 47, 30000 15303.70 58652, 00 10,34108
SOUTH KOREA 48 0, 030221 40, OOO00 1990, 040 80400, 00 1030627
mETo e ==================II==BE================SSIEﬁ:===ﬂ=============!==
COUNTRY obhs RFS POP ALCQ GNP CsI
Ercoonns ==================================================================
MALAYSIA 49 0.078733 14, 90000 3231, %80 27714, 00 4,015604
COSTA RICA S0 0, 028907 24400000 1148.820 2448, OO0 0,525507
PANAMA 51 0.,048847 2,000000 785, 2%00 4240, 000 0.650805
BRAZIL 52 0, 059289 1297000 102641,0 243036, 0 46,71879
MEXICO $3 0.0685736 75,00000 3923%. 460 168000,0 26.,921468
CHILE S 0.063949% 1170000 7494, 040 21879, 00 3.942994
ARGENTINA S5 0,0546103 294, 60000 S0008,00 61272.,00 15.48850
URUGUAY S 0. 017212 3, 000000 4824, 9460 74760, D00 1.,668975

SOURCE: TABLES

4 and 11
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TABLE 14
SRaRT==D ===================================================================
COUNTRY O©bs RPAP POP ALCQ GNP csi
=mzmSSTmoSe ===================================================================
CHAD 1 0.427885 S, 000000 12037.50 400, 0000 2,094313
BANGLADESH 2 0,373512 5, SOON0 7399, 360 12415,00 5. 637284
ETHIOPIA 3 0, 134207 40, 90000 20121, 20 4908, 000 5,027362
NEPAL 4 0, 193990 15, 70000 2141, 360 2512, 000 1.123113
MALI S 1.,007547 7+ 200000 8333,780 1152,000 1,667617
BURUNDIL ) 1,072533 4,4 S00000 1019, 360 1080, 000 0.,424748
RWANDA 7 0,205167 5, 700000 681, 5000 1539, 000 0,46107%
UPPER VOLTA 8 0, 196549 &y 700000 40472, 560 1407, 000 1.006317
ZAIRE 9 0.236230 29,70000 6899, 640 5049, 000 2,6035611
INDIA 10 0, 275780 733, 2000 140634, 0 190632, 0 66481396
SRI LANKA 11 0, 631344 15, 40000 1942, 500 5082, 000 1.362328
SIERRA LEONE12Z2 0, 325408 3, 600000 1828, 500 1188, 000 0, 533737
TANZANIA 13 0.,471873 20, 80000 12458, 90 4992, 000 3,177833
CHINA 14 1,073710 1019, 100 212621, 2 305730, 0 1060, HOOO
PAKISTAN . 15 L 0,641004 8%, 70000 14529, 30 34983, 00 9,025918
UGANDA 16 0. 6062 13, 90000 5918, 000 3058, 000 1.715844
MADAGASCAR 17 0,672920 9., 500000 15944,73 2945, 000 3.126826
SUDAN 18 0,947207 20, 8OOGO 1642752 B320, 000 4,162854
GHANA 19 2, 154409 12,80000 2546, 100 3968, 000 1,250456
KENYA 20 1.,746274 18, 90000 1939, 200 6426, DOO 1,622826
LESOTHO 21 0.,414808 1, 500000 574, 5000 690, 0000 0,2143%9
INDONESIA 22 0,373676 155, 7000 Z1580,70 B7192,00 17.,98243
MAURITANIA 23 0,210370 1., 600000 5916.750 768, 0000 1,063656
SENEGAL 24 2, 290627 &4 200000 3823,750 2728, 000 1.099686
LIBERIA 25 0.302147 2, 100000 323,8300 1008, 000 0,229357
HONDURAS 26 0,453247 4, 100000 2326, 500 2747, 000 0, 798340
ZAMBIA 27 1,382408 &6, 300000 12448,98 3654, 000 2,556123
BOLIVIA 28 4,085488 &, DOOOODO 10007, 25 FOe0, OO0 2,098749
EGYPT 29 1,141008 45, 20000 691,8800 31640, 00 S, 036564
ZIMBABWE 30 2.446143 7+ FOOOOO 2487, 540 5846, OO0 1,285759
EL SALVADOR 3% 0.,969980 5, 200000 760,9500 3692, 000 0,691915
CAMEROON 3z 0. 548667 9, HOOONO 7172,200 7872, 000 2, 296686
THAILAND 33 0, 617002 49, 20000 15152, 06 40344, 00 8,38335%4
PHILIPPINES 34 0,431026 S2, 10000 8782, 700 39596, OO 7,398110
NICARAGUA 35 1,910977 3, 000000 2589.970 2640, 000 0. 792000
MOROCCO 3& 0.782566 20, BOOOO 5432, 440 15808, 00 3, 255526
PERY 37 1,192549 17, 90000 1286754 18616, 00 4, 632449
NIGERIA 38 2.840226 93, 60000 26201,2% 72072400 15, 02710
JAMAICA 39 2,082405 2. 300000 206, 3600 2990, 000 0.4335%77
IVORY COAST 40 1.,951857 %, SOHODO 3562,350 6745, 000 1,604612
DOMINICAN R. 41 0, 806286 &, 000000 1811, 520 8220, 000 1,376465
COLOMBIA 42 4, SE400S 27, 50000 1427600 39325, 00 7.425135
PARAGUAY 43 3.458360 3, 200000 6121500 4512, 000 1,556293
TUNISIA 44 2, 407556 &, SUOO00 2233, 290 BIOL, OO0 1. 5446274
SYRIA 45 1,187324 9, 6Q0Q00 3217.,930 16896, 00 2.660636
JORDAN 46 1,125995 3, 200000 118, 6800 5248, 000 0, 675456
TURKEY 47 1,092925 47.,30000 15303.70 58652, 00 10,34108
SOUTH KOREA 43 1,972532 401, DOOOO 1990, 040 BO40O0, OO 10,368623
============================================================== 2 -1k & k2]
COUNTRY obs RPAP FOP ALCQ GNP CS1
==========================================================================:
MALAYSIA 49 4,677697 14, 90000 3231, 580 27714, 00 4,015604
COSTA RICA 750 2,7133%92 2, 400000 1148,820 2448, 000 0, 529507
PANAMA 51 3,4682493 2, 000000 78%5,2500 4240, 000 0,650805
BRAZIL 52 3.7%56817 129, 7000 102641,0 243836.0 46,71879
MEXICO 53 2.,837728 7500000 39239. 60 168000,0 26,92168
CHILE o4 5,392568 11, 70000 7494,040 218792, 00 3,942994
ARGENTINA 55 16,32514 29, 60000 50008, 00 &61272,00 15,48850
URUGUAY 56 11.,07536 3, QOO000 4324, 960 7470,000 14668995
mRmoEsme ==========================================8========================
SOURCE: TABLES 4 and 11
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IABLE 15
el A SRR 2 2 k2322222 2 2 2 2 2 22 R 2 2 2R R R R R YIRS IEE R I Y )
COUNTRY ohs - SPAP FOP ALCQ GNP gslI
el 22 3 22 2t i i i 2 A - 1t 3 22 2 2 i 2 2 2+ 2 2 2 2 1 R R 2RI EE P S LN RS )
CHAD 1 11,21795 5. 000000 12037.,50 400, 0000 2,094313
BANGLADESH 2 17.85%521% @5, SOOOD 739%. 360 12415, 00 5,637284
ETHIOPIA 3 6.118260 40, 90000 20121.20 4908, 000 5.027362
NEPAL 4 16, 64457 15, 70000 2141, 360 2512, 000 1.,123113
MALI s 11,156469 74200000 8333.780 1152, 000 1.667617
BURUNDI 6 12.18787 44 SOOO00 1019, 360 L1080, DOO D,424748
RWANDA 7 5,210595 5700000 681, 5000 1532, 000 0. 451075
UPPER VOLTA 8 2.134472 b 700001 4042, 560 1407, 000 1.006317
ZAIRE 9 4,578279 29, 70000 6899, 640 5049, 000 2,603611
INDIA 10 5.381712 733, 2000 140634, 0 1904632,0 6b6,81376
SRI LANKA 1f 53,51934 15, 40000 1942, 500 5082, 000 1,3462328
SIERRA LEONE12 16,31702 3. 600000 1828, 500 1188, 001 0, 533937
TANZANIA 13 13.,84709 20, 80000 12458, 90 4992, 000 3:.177833
CHINA 14 28,81466468 1019, 100 212624, 2 305730,0 1060, OGO00
PAKISTAN® 15 25, 98405 89,70000 14529,30 34983, 00 ?.,025918
UGANDA - 16 16.41651 13, 90000 5918, 000 3058, OO0 1.715844
MADAGASCAR 17 9, 380604 G, 500000 15914,73 2945,000 3. 126826
SUDAN i3 10,447 14 20, BO0O0ON 16427 .,52 B320, OO0 4,1628%54
GHANA 19 59.92510 12, 80000 2046, 100 39468, 000 1,250458
KENYA 20 30,75504 18, OOHN 1939, 200 6426, D00 1,622826
LFESOTHO 21 12.46888% 1.500000 §74, 5000 690, 0000 0.214359
INNDONESIA 22 16,57906 15%. 7000 21580,.70 87192.,00) 17.90243
MAURITANIA 23 5,925926 1.600000 5946.,750 768, 0000 1.063656
SENEGAL 24 401, 50872 ¢ 200000 3823,750 2728, 000 1. 099686
LIBERIA 25 15,33742 2,100000 323.8300 1008, 000 0,2293%7
HONDURAS 26 25:F97403 4, 100000 2326, 500 2747, 000 0798340
ZAMBIA 27 25, 51156 64 300000 12448,98 3654, 000 2,5%6123
BOLIVIA 28 44,87943 64 DOODOD 10007, 25 3060, OO0 2.09874%
EGYPT 29 43. 44270 45, 20000 , 691.,8800 31640, 00 5,036564
ZIMBABWE 30 46, 56011 7 o FOOO0O0 2487 . 540 5846, Q00 1.285759
EL SALVADOR 31 31, 464300 » 200000 760,9500 3692, 000 . 0, 691915
CAMEROON 32 15,3%5342 Qo KOO 7172, 200 7872, 000 2296686
THAILAND klc] 36.,10603 49, 20000 15152, 06 40344, 00 8.383354
PHILIPPINES 34 28,93702 52, 10000 8782, 7010} 39576, 00 7.3981410
NICARAGUA 35 49,26534 3, 000000 2589.970 2640, 000 0, 792000
MOROCCO 36 66.88768 20, BOOONO 5432 440 15808, 00 3, 255526
PERU 37 42, 366469 17 . 90000 1286754 18616, 00 4, 632449
NIGERIA 38 25, 26924 I HOOOOD 26201, 2% 72072,00 15.02710
JAMAICA 39 89.08486 2, 300000 206, 3600 2990, 000 0.433577
IVORY COAST «) 17.72887 Fe SOOOOO 3562, 350 &745, OO0 L1o6046172
DOMINICAN R.41 12,82874 b, 000000 1811.520 8220,000 1.37646%
COLOMBIA @2 124,7522 - 2750000 14276, 00 37325, 00 7425135
PARAGUAY 43 40. 467140 3. 200000 6121, 500 4512, 000 1.5%6293
TUNISIA 4d 109.846A7 &4 FOOOHOND 2233, 290 BPOL Q00 1,546274
SYRIA 495 42, 82297 94 &EO0O00 3217.930 168%6, 00 2660635
JORDAN 446 46, 41910 « 200000 118, 6800 2248, 000 0, 695456
TURKEY 47 25.,72998 47, 30000 15303.,70 58652, 00 10.,34108
SOUTH KOREA «83 b5, 27060 X 1950, 040 BOIO0, DO 10,38623
BRRSSSRIoossSEISIENT S LR R R R e A i i  E P r s s F T
COUNTRY ohs GNP CSI
='-T=============== ---------------------------------- SZ=sSz=sIsSmSzyITT=I==omc
MALAYSIA 49 $9,41203 14,90000 3231, 580 27714, 00 4,015604
COSTA RICA S0 93.846733 2, 400000 1148.820 2448, 000 0525507
PANAMA St 75.667486 2, 000000 785, 2500 4240, 000 0.,65080%
. BRAZIL 52 63, 36493 129, 7000 102641, 0 2438364, 46,91879
MEXICO 53 43, 168463 7500000 39239, 60 168000, 0 26,92168
CHILE 54 84,32587 11, 70000 7494, 040 21879, 00 3, 942994
ARGENTINA 55 290.,9836 50008, 00 6127200 15,488%0
URUGUAY 56 643,4783 4824, 960 7476, 000 1.66899%
esSssnne=gy ==========================—-—======================—_-=============

SOURCE: TABLES 4 and 11



—41-

TABLE 16
===’========================================================================:
COUNTRY  obs EFAGDP ALCA PCI PAGP FAGDP
=======================================================================:====:
CHAD 1 0,562105 12037.%0 80, 00000 81, 00000 64, 00000
BANGLADESH 2 0,459023 7399, 360 130, 0000 82, B0OOOO 47, OO000
ETHIOPIA 3 0, 1806469 20121.20 120, 0000 77440000 48, 00000
NEPAL 4 0, 248444 2141, 360 160, GHOO 92, 10000 52, 00000
MALI S5 1,036981 8333.780 160, 0000 85, 40000 46, 00000
BURUNDI b 0. 830380 1019, 360 240, 0000 B1,50000 58, 00000
RWANDA 7 0,175781 681, 5000 270,0000 88, Lo000 44, 00000
UPPER VOLTA 8 0,2816888 4042, 560 210, 0000 B0, OOOON 41, 00000
ZAIRE 9 0,2%3906 6899, 640 170.,0000Q 72, 60000 36, 00000
INDIA 10 0.2284699 140634,0 260, 0000 &0, FOO00 36, VOO0
SRI LANKA 11 0,480338 1942, 500 330, 0000 S52,40000 27,00000
SIERRA LEONELZ 0, 208483 18728, 500 3330, OOOHO 63, HOOOO 32, OOOO0O
TANZANIA 13 0,318921 12458.90 240, OO0 79430000 52, 00000
CHINA 14 0, 695592 212621.2 300, QOO0 57 20000 37, HDOOOO
PAKISTAN 15 0,449433 14529.,30 390, 0000 51,90000 2700000
UGANDA 14 0.076664 . 5918,000 220, 0000 73+ LOO0OO0 B2, 00000
MADAGASCAR {7 0, 415644 15914,73 310, 0000 80, 90000 41,00000
SUDAN 18 0,.497767 16427,52 400, OOOD 75, 10000 34, OOOO0
GHANA 19 Q,124%89 2546, 100 310, 0000 48, 90000 $3, 00000
KENYA 20 1.115192 1939, 200 340, DOOO 7 6. Q0000 33, 00000
LESOTHO 24 0,4468750 574, S000 4460, 0000 81, 40000 23, 00000
INDONESIA 22 0, 182940 21580,70 560, 0000 56 SO000 26, 00000
MAURITANIA 23 0, 222920 5916.,750 480, 0000 81, 10000 34, 00000
SENEGAL 24 1.,245582 3823.750 440, HOO0 724 60000 21, 00000
LIBERIA 2% 0,105235 323.,8300 480, 0000 &7+ 70000 36, 00000
HONDURAS 26 0, 151454 2326, SO0 670, QOO0 61440000 274 00000
ZAMBIA 27 Q4915040 12448,98 580, 000 &4, OO0 14, 00000
BOLIVIA 28 1.035883 10007, 25 510, 0000 48, 30000 23, 00000
EGYPT 29 0,.491677 61,8800 700, 0000 49, 20000 20, QOO0
ZIMBABWE 30 0,976151 240674540 740, 0000 57, 00000 11, 0O0OQ
EL SALVADOR 31 0,261226 760,9500 710,0000 ,  48,70000 20, 00000
CAMEROON 3z . 0,196963 7172, 200 619.9999 79, 40000 24, OOOO0
THAILAND - 33 0,258296 15152, 06 820, 0000 73, 90000 23, 00000
PHILIPPINES 34 0,116787 8782,700 7 60, QOO0 43, OO0 22, 00000
NICARAGUA 35 0, 453445 2589,970 880, 0000 40, 20000 22, 00000
MOROCCO 36 0, 248545 5432, 440 760, QOO0 45, 40000 174 0O000
PERU 37 0, 530341 1286754 1040, Q00 35, 20000 8, 000000

NIGERIA 38 0, 66R495 26201, 25 770, 0000 S0, SO000 28, DOHOHO
JAMAICA 39 0,439380 206,3600 1300, 000 18, 50000 7+ QQO000
IVORY COAST 40 0, 545559 35462350 710, 0000 77, S0000 27, 00000
DOMINICAN R. o 0,21002% 1811.,520 1370.000 54, SOO0O0 17, 00000
COLOMBIA 42 0., 389282 . 14276.,00 1430, Q00 24, 8OO0 20, BOOO0
PARAGUAY 43 0.401273 61214500 1410, 000 47 . 80OO00 2600000
TUNISIA 44 0, 545044 2233, 290 1290, 000 37 F0000 14, HOOOO
SYRIA 45 0, 192364 3217.,930 1760, 000 46, 40000 19, 00000
JORDAN 464 0,484589 118, 46800 1640, 00O 23, 40000 B, OOOOOO
TURKEY 47 0,213791 15303.70 124Q, 000 50, 10000 19, 00000
SOUTH KOREA 48 0.311287 1990, D40 2010, 000 14, 00000
=======================================,=======—"_"=_=—=‘=A====================_':E'E-=—
COUNTRY obs EPAGDP ALCQR PCI PAGLP
====x============="_‘========================================================:
MALAYSIA 49 0, 536564 3231, 580 1860, 000 45, 40000 21,00000
COSTA RICA 50 (0, 262947 1148.820 1020, 000 33, QOOO00 23, OOO00
PANAMA Sl 0,711175 785,2500 2120, 000 32, 50000 8, 000000
BRAZIL 52 0, 635409 102641.0 1880, 00 3%, BOOOD 12, 00000
MEXICO 53 0.5318461 39239, 460 2240, 000 3350000 8, Q00000
CHILE 54 0, 575855 7494, 040 1870, 000 1700000 160, QOODO
ARGENTINA 55 0, 507095 50008, 00 2070, 000 12, 10000 12, 00000
URUGUAY Sé 0.453262 4324, 960 2490, 000 11, 00000 12, 00000
======_—_.==================================================:=================

SOURCE: TABLES 4 and 11; World Bank (1984,1985); FAO (1984)

Note.- All figures but those of EPAGDP correspond to 1983,
for 1980

Figures for EPAGDP are



1980
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TABLE 17
=======-==================:=============B===========II===========B======Hl=
COUNTRY obs RPS ALCQ PCI FAGF PAGDP
====----=================================================================:
CHAD 1 0,038143 12037.,50 80, 00000 81,00000 64, 00000

4BANGLADESE 2 Q. 020919 7399, 360 130, OO0 2. 80000 47, QOOO0O
ETHIOPIA 3 0,021935 20421.20- 120, 0000 77+ 40000 48, 00000
NEPAL 4 Q0114655 2141, 360 160, 0000 2. 10000 59, 0OOOH
MALI 9 0, 090309 8333,780 160. 0000 85,40000 46, 00000
BURUNDI & Q, QBBROOO 1019, 360 240, 0000 81, 50000 58, NOO0O0
RWANDA 7 0.039375 681, 5000 270, 0000 88. 10000 44, 00000
UPPER VOLTA 8 0,092083 4042, 560 210, D000 80 QOOOD 41400000
ZAIRE Q 0.051598 6899, 640 170, 0000 7260000 36. 00000
INDIA 10 0. 051244 140634, 10 260, 0000 60, FOOO0 36, OOOOO
SRI LANKA 114 0,011983 1942, 500 330. 0000 52: 40000 27, 00000
SIERRA LEONE}1Z2 0, 019943 1828, 500 330, QOO0 63 DOOOO 32, OO0O00
TANZANIA 13 0. 034028 12458, 90 240, GO00 7930000 52, 00000
CHINA 14 0, 037260 212621.2 300, QOO0 57 200080 37« QOOO0
PAKISTAN 15 0. 024669 14529,30 390, Q000 $1,90000 27, 00000
UGANDA 16 0, 042583 5918, 000 220, 0000 796 10000 B2, 00000
MADAGASCAR 17 0,07173S% 15914.73 310, 0000 80, 90000 41, 00000
SUDAN 18 0, 090647 16427.,52 400, QOO0 75, 10000 34, OOO0O0
GHANA i9 0.,035952 25446, 100 310, 0000 48, 70000 53, 00000
KENYA 20 0, 05464780 1939, 200 340, OO0 7 &, DOODOO 33, QOOO0O0
LESOTHO 21 0, 033214 574, 5000 460, 0000 81.40000 23, 00000
INDONESIA 22 0, 022539 21580,70 560, QOO0 56, 50000 26, 00000
MAURITANIA 23 0, 035500 5916.750 480. Q000 81.10000 34, 00000
SENEGAL 24 0, 056547 3823.,750 440, OOOO 72 60000 21, 00000
LIBERIA 25 0, 019700 323.,8300 480, 0000 &7 . 70000 36, 00000
HONDURAS 26 0,017450 2326, 500 Y70, 0000 61, 40000 27 5 00000
ZAMBIA 27 0.054187 12448,98 580, 0000 64, 60000 14, Q0000
BOLIVIA 28 0, 00992 10007 ,2% S10, OOO0O0 406, 30000 23, O0DOOO
EGYPT 29 0,026265 691, 8800 700, 0000 49, 20000 20, 00000
ZIMBABWE 30 0.052537 2487, 540 740, D000 97 5 QOOOD 1100000
EL SALVADOR 3% 0. 030654 760,9500 710, 0000 48, 70000 20, 0000
- CAMEROON 32 D, 035736 7172, 200 817.999% 79, 40000 24, 00000
THAILAND 33 0.017089 15152,06 820, 0000 73, 90000 23, 00000
PHILIPPINES 34 0, 014895 B8782.700 760, OO0O0 43, 20000 22, 00000
NICARAGUA 35 0,038789 2589.970 880, 0000 40, 20000 22, 00000
MOROCCO 36 0, 011700 5432, 440 760, QOO0 49, 40000 17, 00000
PERU 37 0.028148 12867, 54 1040, Q0O 35, 20000 8, 000000
NIGERIA an ,1123%8 26201, 25 770, 0000 S0 50000 26, DO0O0
JAMAICA 39 0.,02337% 206, 3600 1300, 000 18, 50000 7 « Q00000
IVORY COAST 40 0, 110095 3562. 350 710, 0000 7750000 227 4 DO00O0
DOMINICAN R. 41 0, 062850 1811,520 1370Q,000 54, 50000 17400000
COLOMBIA 42 0., 03658% 14276, 00 1430, 000 24, 80000 200, DO000
PARAGUAY 43 0,085032 6121, 500 1410, 000 47, 80000 26, 00000
TUNISIA 44 0, 023733 2233, 290 1290, OO0 37+ FOO00 14, QOOOO0
SYRIA 45 0.027726 3217.930 1760, 000 464 40000 19, 00000
JORDAN 44 0, 024257 118.4800 1640, 000 23, 60000 B, HO00HG0
TURKEY 47 0,042477 15303.,70 1240, 000 S0, 10000 19, 00000
SOUTH KOREA 48 0,030221 19290, O40 2010, HDOO
COUNTRY ohs RPS ALCR PCI
- ] ==========================================
MALAYSIA 49 Q.078733 3231, 580 1860, 000 45, 40000 21, 00000
COSTA RICA 50 0, 028907 1148,820 1020, OGO 336 OO0 23, 00000
PANAMA 51 0.048667 785.,2%500 2120, 000 32,50000 8, 000000
BRAZIL 52 0,059289 102641, 0 1880, 000 35, 80000 12, 00000
MEXICO 53 0, 065736 39239, 60 2240, 000 33, 50000 8., 000000
CHILE 54 0, 063749 7494, 040 1870, 000
ARGENTINA S5 0,056103 50008, 00 2070, 000
URUGUAY 56 0. 017212 4824, 960D 2490, 000
================================================= ----- =
SOURCE: TABLES 4 and 11; World Bank (1984, 1985); FAO (1984)
Note.- All figures but those for RPS correspond to 1983. Figures for RPS are for
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TABLE 18
COUNTRY obs RPAP ALCG PCI PAGP FAGDP
CHAD 1 0,427885 12037, 50 80, 00000 81, 00000 64, Q0000
BANGLADESH 2 0,373512 7399.360 130, D000 2. 80000 47, DOO00
ETHIOPIA 3 0,134207 20121.20 120,0000 7740000 48, 00000
NEPAL 4 0, 193950 2141, 360 160, Q000 92, 10000 59, D000
MALI S 1.007547 8333.780 160, 0000 85, 40000 46, 00000
BURUNDI 6 1,072533 1019, 360 240, 0000 81, 50000 58, 00000
RWANDA 7 0.205167 6815000 270, 0000 88, 10000 456, 00000
UPPER VOLTA 8 0, 196549 4042, 360 210, 0000 80, QOOOO 41, D000
ZAIRE 9 0,236230 6899, 640 170,0000 72, 60000 36. 00000
INDIA 10 275780 140634, 0 260, D000 &0, 0000 36 QOOOO
SRI LANKA 11 0, 641344 1942, 500 330, 0000 52, 40000 27, 00000
SIERRA LEONELZ2 0, 325408 1828, 500 330, D000 &3, Q0000 32, 00000
TANZANIA 13 0,471873 12458, 90 240, 0000 79, 30000 52, 00000
CHINA 14 1.,073710 212621.2 3D, DOOO 574 20000 37, 00000
PAKISTAN 15 0.641004 14529, 30 390,0000 51,90000 27400000
UGANDA 16 0, 699062 5918, 000 220, 0000 79, 10000 82, 0000
MADAGASCAR 17 0,672920 15914,73 310, 0000 80, 90000 41, 00000
SUDAN 18 0.,947207 16427.,52 400, DOOO 75, 10000 34, QOO0
GHANA 19 24154409 2546, 100 310, 0000 48, 90000 53, 00000
KENYA 20 1.746271 1939, 200 340, 0O0NO 764 DODOO 33, Q0000
LESOTHO 21 0.414808 5745000 460, 0000 81.,40000 23, 00000
INDONESIA 22 0,373676 21580,70 560, 0000 S, SO000 26, 00000
MAURITANIA 223 0,210370 5916,7%50 480, 0000 81, 10000 34, 00000
SENEGAL 24 2, 290627 3823,7%50 G40y QOO0 2, 60000 21, 0GO0O0
LIBERIA 25 0,302147 323,8300 480, 0000 67+ 70000 346, 00000
HONDURAS 26 0,453247 2326, 500 &710, OOOD 61, 40000 27 4 QOO0
ZAMBIA 27 1,382408 12448,98 580, 0000 b4, &A000 14, 00000
BOLIVIA 28 4, 085488 10007 .25 510, 0000 48, 30000 23, Q0000
EGYPT 29 1,141008 691,8800 700, 0000 49, 20000 20, 00000
ZIMBABWE 30 2.446143 2487, 540 740, 0000 57+ 00000 11, 00000
EL SALVADOR 31 Q.969980 760,9500 710, 0000 48, 70000 20, 00060
CAMEROON 32 0, 348667 7172, 200 819.799% 79 40000 29, DOODO
THAILAND 33 0,617002 15152, 06 820, 0000 73.90000 23, 00000
PHILIPPINES 34 0, 431026 8782, 700 760, 0000 43, 20000 22, 00000
NICARAGUA 35 1.910977 2589.970 880, 0000 40, 20000 22, 00000
MOROCCO 36 0., 782566 5432, 440 7460, QOO0 49, 40000 1700000
PERU 37 1,192549 12867, 54 1040, 000 35,20000 8, QQO000
'NIGERIA 338 2,840226 26201, 2% 770, QOO0 S0, 50000 26, 0OOO0
JAMAICA 39 2.,082405 206, 3600 1300. 000 18, 50000 7 QCO0Q0
IVORY COAST 40 1,951857 35462, 350 7 10, Q000 77 6 SOOO0O 274 0000Q
DOMINICAN R, 41 0, 8056286 1811.520 1370.,000 34, 50000 1700000
COLOMBIA 42 4, 564004 14276, 00 1430, 000 24, 80000 20, OOO00
PARAGUAY 43 3.458360 &121.500 1410.000 47, 80000 26, 00000
TUNISIA 44 2,86073556 2233, 290 1290, 000 37420000 T 14, 00000
SYRIA 49 1,187321 3217.930 1760, 000 46, 40000 19, 00000
JORDAN 4é 1,12599% 118.,4800 1640, 000 23460000 B ODOONO
TURKEY 47 1,092925 15303.,70 1240, 000 SA, 10000 19, 00O00
SOUTH KOREA 48 1,9725%32 1990, 040 2010, 000 35, QODOO0 14, 00000
COUNTRY ohs RPAF ALCQR FCI PAGP PAGLP
RN E S T S N S S S C S S S S SN S S SN T T S SIS TS TS S SESRoSESNCS oS E=EZSE==mIaoonT
MALAYSIA 49 4677697 3231.58¢0 1860, Q00 45, 40000 21, 00000
COSTA RICA 50 2,713392 1148.820 1020, 000 33, 00000 23, 00000
PANAMA 51 3, 4682493 785,2500 L 2120,000 32, 50000 8,000000
BRAZIL 52 3.756817 102641, 0 1880, D00 35, 80000 12, DO000
MEXICO 53 2,837728 39239, 40 2240, Q00 33, 50000 8, 000000
CHILE a4 5.,392548 7494, 040 1870, 000 17400000 10, OO0
ARGENTINA 55 16,32514 50008, 00 2070, 000 12, 10000 12, 00000
URUGUAY 56 11.07536 4824, 960 2490, OO0 11, Q0000 12, 00000
PP IR B-A R0 A 8- 2R R ittt ittt sttt ittt rEi ittt Rttt

SOURCE: TABLES 4 and 1l; World Bank (1984,1985); FAO (1984)
.

Note.-  All figures but those for RPAP correspond to 1983, Figures for RPAP are for
1980



bl

TABLE 19
===========================================================================
COUNTRY ohs SFAP ALCQ FCI FAGP PAGLP
CHAD 1 11,2179% 12037, 50 80, 00000 81,00000 &4, 00000
BANGLADESH 2 17.855%21 7399, 360 130, 0000 82, 80000 47 o QO000
ETHIOPIA 3 &.118260 20121.20 120, 0000 77,40000 48, 00000
NEPAL 4 1664457 2141, 360 160, Q000 2, 10000 52, DOOOO

. -MALT S 11.15649 8333.780 1560, 0Q00 85,40000 4644, 00000
BURUNDI b 12.18787 1019, 360 240, DOOO 81, SO000 58, 00000
RWANDA 7 5,210595 681, 5000 270, 0000 88, 10000 44, 00000
UPPER VOLTA 8 2:134472 40142, 560 210, 0000 80, DOOOO 41, 0O00OG
ZAIRE 9 4,57827%9 6899, 640 170, 0000 72.,60000 36, 00000
INDIA 10 5.381712 140634, 0 260, 0000 60, FOO00 36, QOOOO
SRI LANKA i1 53,51934 1942, 500 330, 0000 52:40000 27,00000
STERRA LEONELZ2 16, 31702 1828, 500 330, QDO0 63, NO0HO0D 32, Q0000
TANZANIA 13 13.86709 12458, 90 240, 0000 7930000 52, 00000
CHINA 14 28.,814668 212621.2 300, QOO0 57« 20000 37 . DOOOO
PAKISTAN 15 25,98405 14529, 30 390, 0000 51,90000 2700000
UGANDA 16 16,4165 5918, 000 220, 0000 79 10000 82, VOO
MADAGASCAR 17 9. 380604 15914,73 310, 0000 80.90000 41,00000
SUDAN 18 10,44714 18427592 400, D000 75410000 Jeby OOOO0D
GHANA 19 59,92%10 25446, 100 310, 0000 48, 90000 53, 00000
KENYA 20 30, 75504 1939, 200 340, QOO 7 &, DOOGO0 33, QOONO
LESOTHO 214 12,4888%5 874, 5000 460, Q000 81,40000 23, 00000
INDONESIA 22 16.57906 21580.70Q S60, KOO0 56, SOO00 264 DOHOO
MAURITANIA 23 5.929928 £916.,750 480, 0000 81, 10000 34, 00000
SENEGAL 24 40, 50872 3823,750 440, QOO0 724 60000 21, HOOO0
LIBERIA 25 15.33742 323.8300 480, QOO0 &7, 70000 36, 00000
HONDURAS 26 25,97403 2326, 500 670, HOOO 6140000 27 . QOO0
ZAMBIA 27 25.51156 12448,98 580, 0000 b4, 60000 14, 00000
BOLIVIA 28 44, 89943 10007 ,25 510, 0000 48, 30000 23, DOGOO
EGYPT 29 43, 44270 691,8800 700, 0Q00 49, 20000 20, 00000
ZIMBABWE 30 46,56011 2487, S40 740, 0000 57, DOO00 11, 00000
EL SALVADOR 3} 3164300 760,9%500 710, 0000 48, 70000 20, 00000
CAMEROON 32 15,3%5342 7172.200 819.9999 73 40000 24, DOOOO
THAILAND 33 36, 10603 - 15152.06 8240, 0000 73,50000 23, 00000
PHILIPPINES 34 20,93702 8782, 700 7 60, OO0 43, OO0 22, 00000
NICARAGUA 35 49, 26534 2589,970 880, 0000 40, 20000 22,00000
MOROCCO 36 66.88768 5432, 440 760, Q000 49, 40000 17, 00000
PERU 37 42, 366469 128467, 54 1040, 000 35, 20000 8, 000000
NIGERIA 3a 25, 26924 26201, 2% 770, 0000 S0, SOO00
JAMAICA 39 89,08486 206, 3600 1300, 000 18, SO000
IVORY COAST 40 17.,72887 3562, 350 710, 0000 77 S0O000
DOMINICAN R.d4 12.82874 1811,520 1370,000 S4, 50000
COLOMBIA 42 124,7522 14276, 00 1430, 000 24, 80000
PARAGUAY 33 40,67 140 &6121,500 1410, 000 47, 80000
TUNISIA 44 109, 8689 2233, 270 1290, 000 37, 0000
SYRIA 45 42,82297 3217.,930 1760,000 46, 30000
JORDAN 46 446,41910 118,6800 14640, HOO 23, 60000
TURKEY 47 25,72998 15303,70 1240, 000 S50, 10000
SOUTH KOREA 443 &5, 27060 1990, D40 2010, 000 35, OO0
ﬂ======ﬂ===============================================================—===
COUNTRY ohs SPAP ALCQR PCI PAGP PAGDP
=====================================================:=====================
MALAYSIA 49 §9.441203 3231.580 1860,000 45,40000 21,00000
COSTA RICA S0 93,86733 1148.820 1020, DO 33, DONOO 23. 00000
PANAMA S1 75.6b766 785.,2500 2120, 000 32, 50000 8, 000000
BRAZIL 52 63, 36493 102641,0 1880, 000 35, 80000 12, 00000
MEXICO S3 43, 16863 39239. 460 2240, 000 33. 50000 8, 000000
CHILE sS4 84,32587 7494, 040 1870, OO0 10, 00000
ARGENTINA &8 290,9836 50008, 00 2070, 000 12, 00000
URUGUAY - 643.4783 4824, 960 2470, OO0
E 2 12— F 3 3 ================================================= —————————————

SOURCE: TABLES 4 and 11; World Bank (1984, 1985); FAO (1984)

Nate.- All figures but those for SPAP correspond to 1983. Figures for SPAP are for
1980



10.

VIII. Bibliography

Bhaduri, Amit, Anjan Mukherji and Ramprasad Sengupta (1982), "Problems

of Long Term Growth in Small Economies: A Theoretical Analysis" in B.
Jalan, ed., "Problems and Policies in Small Economies", Croom Helm:
London and Canberra. |

Boyce J.K. and Robert E. Evenson (1975), "Agricultural Research and
Extension Programs', Apricultural Development Council, Inc, New York.
British Air Ministry Meteorological Office (1958), "Tables of Tempera-
ture, Relative Humidity, and Precipitation for the World", London: Her
Majesty's Stationary Office.

Chenery, H.B., and M. Syrquin (1975), "Patterns of Development, 1950~
70", London: Oxford University Press.

Demaé, William G. (1965), '"The Economics of Development in Small Countries
with Special Reference to the Caribbean', Montreal: Mcgill University
Press.

Evenson, R.E. (1986), "The IARCs: Evidence of Impact on National Research
and Extension and on Productivity', Paper presentéd to the Agricultural
Research Policy Seminar, University of Minnesota.

FAO (1982), "Production Yearbook', Vol. 36.

FAO (1984), '"Production Yearbook', Vol. 38.

Gamble W.K. and E.J. Trigo (1985), "Establishing Agricultural Research
Policy Problems and Alternatives for Small Countries' in ISNAR et al.,
"Workshop on Agricultural Research Policy and Organization in Small Coun-
tries'", The Hague, Netherlands.

ISNAR (1984), '"Considerations forvthe Development of National Agricultural

Research Capacities in Support of Agricultural Development", The Hague,

3

Netherlands.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

23.

46—
Jalan, Bimal (1982a), "Introduction" in B. Jalan, ed., op. cit..
Jalan, Bimal (1982b), "Classification of Economies by Size'" in B.
Jalan, op. cit..
Khalaf, Nadim G. (1979), "Country Size and Economic Growth and Devel-

opment", Journal of Development Studies, Vol. 16, No 1, pp. 67-72.

Kuznets, Simon (1959), "Six Lectures on Economic Growth", Illinois:
The Free Press of Glencoe.

Kuznets, Simon (1960), "Economic Growth of Small Nations" in E.A.G.
Robinson ed., "Economic Consequences of the Size of Nations'", London:
Macmillan and Co.

Lipton, Michael (1985), "The Place of Agricultural Research in the
Development of Sub-Saharan Africa, Institute of Development Studies,
University of Sussex, UK, March.

Lloyd, P.J. and R.M. Sundrum (1982), "Characteristics of Small Economies”
in B. Jalan ed., op. cit.. -

Overseas Development Council (1983), "U.S. Foreign Policy in the Third
World, Agenda 1983", Praeger: New York.

Persaud, B. (1982), "Agriculture in the Economic Development of Small
Economies" in B. Jalan ed., op. cit..

Peterson, Willis L. (1979), "International Farm Prices and the Social

Cost of Cheap Food Policies", American Journal of Agricultural Economics

Vol 61, No 1, pp. 12-21.
Peterson, Willis L. (1984), "Land Quality and Prices", Staff Paper P84-29,

Dept. of Agricultural and Applied Economics, University of Minnesota.

. Peterson, Willis L. (1986a), '"Rates of Return on Capital: An International

Comparison', unpublished draft.

Peterson, Willis L. (1986b), personal communication.



24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

47—

Rohrbach, David D. (1984), "Issues of Research System Organization and

Management in the Developing Countries", Institute of International

Agriculture, Michigan State University.

Rudloff, Willy (1981), "World Climates with Tables of Climatic Data

and Practical Suggestions'", Wissenchaftliche Verlangsgesellschaft mbH,

Stuttgart.
Ruttan, Vernon W. (1985), "Towards a

System" in ISNAR et al., op. cit..

Global Agricultural Research

Ruttan, Vernon W. (1986), personal communication.

Selwyn, Percy, ed. (1975), "Development Policy in Small Countries",

Croom Helm: London and the Institute
Selwyn, Percy (1980), "Smallness and
Vol 8, pp. 945-51.

Shand, R.T., ed. (1980), "The Island
Oceans: Anatomy of Development', The
Todaro, Michael P. (1985), "Economic
Third Edition, Longman: New York and
World Bank (1982), World Development
World Bank (1984), World Development

World Bank 11985), World Development

of Development Studies: Sussex.

Islandness", World Development,

States of the Pacific and Indian
Australian National University(
Development in the Third World",
London.
Report.
Report.

Report.



