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ABSTRACT 

The CGIAR (Consultative Group on International Agricult 
is a small but significant component of the global agricu,l 
system. With its limited financial resources. it has to be ''.1·, 

role and choice of research portfolio. An updated repoWt 
priorities and strategies is produced every five years by T~ 
Advisory Committee to the CGIAR) to guide system-wider;! 
tion taking into consideration an appropriate balance b~ 
activities. commodities, regions and agro-ecological =ones. ' 
priorities, T A C is guided by several important factors such • 
mission and goal, emerging trends in world agriculture, an, 
of scientific capacity in developing countries. The currenl 
been modified to account for the expanded mandate oj 
greater emphasis on sustain-ability and resource manageme~ 
for meaningful interactions with stakeholders, ensure trl 
decision making, and develop mechanisms which facilitate q1 
setting as a continuing activity. The analytical framework , 
has three dimensions: first, an activities dimension, ind 
categories of CGIAR research and research-related activit 
spatial dimension with nine agro-ecological zones . and fa: 
regions; third, a product dimension, with four main procil 
and their respective commodities. Quantitative tools hav~1 
addition to informed judgement and decision making. The i 
TAC's views on CGIAR priorities are discussed and cond 
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outstanding issues and current T A C views on the future structure of 
the CGIAR. 

INTRODUCTION 

The Consultative Group on International Agricultural Research (CGIAR), 
established in 1971, is an informal association of more than 40 donor 
countries, international and regional organizations,' private foundations, 
and representatives from national research systems in developing 
countries, formed to support a system of international research centers. 
The mission of the CGIAR is: 

Through international research and related activities, and in partner­
ship with national research systems. to contribute to sustainable 
improvements in the productivity of agriculture. forestry and fisheries 
in developing countries in ways that enhance nutrition and well-being, 
especially of low income people (TAC/CGIAR, 199la). 

The goals of the CGIAR are (i) effective management and conserva­
tion of natural resources for sustainable production~ (ii) improved pro­
ductivity of high priority crops, livestock, trees, and fish and their 
integration into sustainable production systems~ (iii) improved utilization 
of crop, livestock, tree and fish products in both rural and urban areas 
through improved post-harvest technology; (iv) progress towards equity 
(including gender equity), as well as improved diets, nutrition and family 
welfare through better understanding of the human linkages between 
production and consumption; (v) appropriate policies for increased pro­
ductivity of crops, livestock, trees and fish, and for the sustainable use of 
natural resources; and (ix) strengthened human resources and institutions 
for greater research capacity in developing countries' research systems. 

CGIAR supports 16 international centers covering a broad spectrum 
of crop, livestock and forestry production, plant breeding, farming 
systems, natural resources conservation and management, animal diseases, 
plant protection, irrigation management, agroforestry, post-harvest tech­
nology, research management and food policy. Of the 16 centres, 11 (CIAT, 
CIMMYT, CIP, ICARDA, ICRISAT, IITA, ILCA, ILRAD, INIBAP, 
IRRI and WARDA) have mandates that cover food commodities, agro­
ecological zones or regions, one (IBPGR) is devoted to the collection and 
conservation of plant genetic resources, another (ICRAF) deals with 
research on agroforestry and three (IFPRI, IIMI, and ISNAR) deal with 
policy issues, irrigation management, and the strengthening of national 
agricultural research systems. 

.i 

Setting agricultural research priorities for the CGI 

The CGIAR is only one component in the global agr 
system for developing countries and commands only about, 
of the scientists and 4o/o of public sector agricultural resej 
(Pardey et a!., 1991). It plays primarily a gap-filling an¢ 
agricultural research. CGIAR centers fill gaps in resean 
national in scope and cannot be met by national syste~ 
bridge to advanced institutions active in basic and strate, 

Given the limitations in available resources (currently 
million in core funds and an additional US$40 million i 
funds) the CGIAR has to be very selective in its choice 
folios to meet the many demands for international agri~ 
Recommendations for CGIAR priorities are made · 
Advisory Committee (T AC). These recommendations 
broad system level which guides the allocation of CGI 
allow an appropriate balance among centers. activitie 
regions and agro-ecological zones. At the program level, 
by the centers themselves through their strategic and me~i 

T AC updates the CGIAR priorities and ~crategies tl 
Stakeholders (national research systems, centers. donors. 
input into the discussion, and the final report incorpo 
from these stakeholders. 

This paper discusses the setting of agricultural resear· 
CGIAR and provides an overview of TAC's current e 
recommendations on CG IAR agricultural research p.u 
period up to the year 2010. 

EVOLUTION OF THE CGIAR AND ITS AGRIC 
RESEARCH PRIORITIES 

The CGIAR System was established in 1971 to improve t 
of crops important in the diets of low-income people 
countries. Initially, highest priority was given to resea 
particularly rice and wheat, which are the most importa 
Attention was also given to food legumes and rumina 
their potential to improve the quality of diets, and to st 
their potential in terms of energy supply per hectare. 

Table 1 shows how CGIAR research priorities by c 
major activity have evolved over the years. Research h 
received the largest share of CGIAR resources from 
accounting for 50-62% of core expenditures. The r 
allocated to training and institution building, documenta~i:n 
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TABLE 1 
Allocation of CGIAR Core Research Resources by Commodity, 1971-88a 

Cereals 
Rice 

Research 

Wheat. barley and triticale 
Maize 
Sorghum and millet 

Subtotal 

Crop research 
Potatoes 
Other roots and tubers 
Legumes 

Subtotal 

Commodity research 
Livestock 

Subtotal 

Other research/activity 
Farming systems 
Food policy" 
Genetic resources. 
NARS capacity buildingc 

Subtotal 

Total 

Source: Grysee1s & Anderson. 1991. 

1971-75 
(%) 

21·5 
13·8 
19·5 
3·1 

57·9 

4·6 
6·8 
8·1 

77·4 

10·2 
87·6 

12·2 
O·l 
0·1 

12·4 

100·0 

" Core operating expenditures for research only. 

1976--80 
(%) 

17·2 
10·9 
9·3 
3·3 

40·6 

7·0 
5-4 

11·4 
64-4 

19·8 
84·2 

11·7 
2·0 
2·0 

15·8 

100·0 

1981--85 
(%) 

17·3 
10·3 
7·2 
4·8 

39·6 

6·1 
4·8 

11·2 
61·7 

19·1 
80·8 

9·9 
3·1 
4·2 
1·9 

19·2 

100·0 

1986--88 
(%) 

17·2 
9·1 
7·3 
5·0 

38·7 

6·8 
4·5 

12·9 
62·9 

19·7 
82·6 

8·5 
3·7 
2·8 
2·4 

17·4 

100·0 

h IFPRI only. Other socio-economic research is included in commodity research. 

' ISNAR only. 

mation. and administration. Rice has the largest share of core resources 
for research, although this has declined from 21·5°/o in 1971-75 to 17·2°/o 
in 1986-88. Although the share of resources allocated to research on 
cereals has declined from almost 58o/o to less than 39°/o, in real terms the 
amount spent has grown three-fold, i.e. from 10 1 million constant US 
dollars per annum during 1971-75 to US$32 5 million in 1986-88. 

Roots and tubers have remained relatively constant at around an 11 o/o 
share, whilst legumes have steadily increased from taking an 8o/o share to 
about 13°/o, and the share of livestock has doubled from 10°/o in 1971-75 
to nearly 20o/o in 1986-88. The dominant recipients of resources for non­
commodity-specific research have been farming systems, food policy, 
genetic resources and capacity building of national research systems. 

r, 

1 \ 

Setting agricultural research priorities for the CGIA 

TAC's 1986 review of CGIAR priorities and str 
a number of issues that required further elaboratio .. ,..., 
natural resources management and environmental deg 
generation, employment and equity, evolving partnershi: 
research systems and the sluggish progress in food pf; 
favoured areas. The review also identified vegetables, fis 
new commodities to be considered for inclusion in CQ 
some future date. TAC recognized that CGIAR need~ 
emphasis to strategic research, and that a farming sy 
should be adopted for formulating research programs a 
and shaping technologies for farmers' circumstances. It 
that the location of the most urgent food problems 
Asia to sub-Saharan Africa. T AC reiterated its long-st~. 
that the need for research on factors of production, · 
and weather, was best met through the multidiscipli, 
approach. T AC recognized that the single commodity 
inadequate vehicle for research on the management of n 

In 1990, lhe CGIAR, recognizing the need to exp 
natural resources management, redefined the mission sti 
to expand the goals of the CGIAR. The new CGIAR 
statements introduced the notion of food self-reliance: 
sufficiency, gave greater emphasis to sustainability issue~, 
proved productivity of fisheries and forestry to that of crq 

Gradually, the commodity base was broadened and tll 
research that will strengthen national research systems 
Between 1971 and 1991, the CGIAR System grew fro 
tions, and the scope of activities broadened considera 
tariat 1973, 1976 and 1979). The CGIAR mandate n 
production sectors (agriculture, forestry and fisheries) a; 
crop and livestock commodities, excluding vegetables. 

FRAMEWORK FOR SETTING PRIORITIES FOR 

Because of the changes in the CGIAR mandate, a diffe 
the review of CGIAR priorities was necessary. In p 
approach, TAC has also made substantial efforts to ens 
in the priority-setting process, and to develop mechan!i 
priority setting to become a continuous interactive proce 

In considering CGIAR priorities, TAC has made us 
analysis. It is important to stress, however, that quantitati 
sidered as an aid to, not a substitute for, informed quali 
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and decision making. Priority setting at the broad system level cannot be 
done mechanically. As Cetron & Johnson (1972) point out, 'Data plus 
analysis yield information. Information plus judgement yield decisions.' 

The main factors that guide T AC in the consideration of CGIAR 
priorities are the following: 

(1) The CGIAR mission and goals. 
(2) Emerging trends in agriculture in a changing global context. 
(3) Changes in science, the evolution of scientific capacity in develop­

ing countries and the organization of research. 
( 4) The relative importance of production sectors and commodities 

across regions and agro-ecological zones. The more economically 
significant the production sector or commodity, the greater the 
expected economic return from research resulting in a given pro­
ductivity gain or cost reduction. 

(5) The importance and the international character of the develop­
ment problem which generates the need for research. 

(6) The opportunities for strategic international research and its 
potential to improve the productivity of major commodities. 

(7) The comparative advantages of the CGIAR System and the 
complementarity of its efforts with those of other research and 
development agencies, especially national research systems. 

A three-dimensional framework 

The analytical framework used in TAC's current approach to the assess­
ment of CGIAR priorities has three dimensions-activities, spatial and 
product dimensions. This framework allows the juxtaposition of natural 
resources, people and production opportunities. 

The activities dimension reflects the spectrum of activities that must be 
supported if the CGIAR is to achieve its broader goals. It has five 
categories: management and conservation of natural resources; germ­
plasm enhancement and breeding; development of production systems 
for agriculture, forestry and fisheries; socio-economic, public policy and 
public management research; and strengthening of national research 
systems. 

The spatial dimension forms the basis for setting geographically­
defined regional priorities by agro-ecological zones. It has nine broad 
agro-ecological zones (AEZs) derived from the FAO agro-ecological 
zones classification (F AO, 1978-81 ), and four geographical regions. The 
AEZs are the warm arid and semi-arid tropics (AEZ 1 ), the warm sub­
humid tropics (AEZ 2), the warm humid tropics (AEZ 3), the cool tropics 
(AEZ 4), warm arid and semi-arid subtropics with summer rainfall (AEZ 

Setting agricultural research priorities for the 

5), warm subhumid subtropics with summer rainfall 
cool humid sub-tropics with summer rainfall (AEZ 
with summer rainfall (AEZ 8), and the cool subtropic~ 
(AEZ 9). The regions are Asia (which includes the P 
Africa (SSA), Latin America and the Caribbean: 
Asia-North Africa (WANA). Applying the AEZ cl~ 
regions leads to a total of 23 regional agro-ecologic 
4 in SSA, 3 in WANA, 7 in Asia and 9 in LAC. 

The product dimension provides the basis for settj 
productivity context. It has four main production s 
stock, forestry and fisheries-and their correspoq 
These four sectors are closely linked and frequently in 
tion systems (see Table 2). 

Natural resources and socio-economic database 
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To allow an analysis of priorities on the basis of actiV: t" regwns, agro-
ecological zones and commodities, a database was d¢ ed in spread-
sheet form. It contains primary and derived agro-ecol6 , demographic 
and economic information mostly from F AO, the W Bank and the 
CGIAR centers. The database includes time series d y country, by 
agro-ecological zone, by regional agro-ecological zon by region on 
both urban and rural populations and their gro ,' ( ates, income, 
poverty, nutritional status, production of and dema r major food 
commodities and livestock feed, exports of industria' s, prices and 
value of production of major commodities and produc ups, trends in 
resource utilization and resource productivity, land atterns, soils 
and soil constraints, land form (rainfed arable land, g~ land, perma-
nent crop land, irrigated land, livestock, forests, etc.), hs of growing 
periods and thermal conditions, vegetative resource .: otential pro-
ductivity. Table 3 gives examples of information co d by regional 
agro-ecological zone. 

An initial analysis 

Investments in research today may not pay off at the p 
two or three decades from now. The context for pr 
long-term planning, therefore, should be the food nee 
and natural resource base of developing countries in 
beyond. Initial analysis by T AC considered trends affe 
such as population growth, income growth and urq 
discussed evolving trends in the natural resource base 
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TABLE 2 
Land Area, Population, Food Demand, Arable Land and Production by Regional Agro-ecological Zone (RAEZ)a 

RAEZ Laiul Population Population Population Food Food Food Cash crop Rainfed Irrigated Total 

area 1990 2010 growth demand demand production production arable arable arable 

(1(/' ha) (1(/') (1(/') (%) 1990 2010 1990 1990 (106 /w) (1 (/' lw) (1(/' lw) 

(106 tG£)h (106 tGE)" (UI' tGEXB1)" (Ui tGE)" 

~ 
SSA 2 191·2 501·1 922·3 3·10 115·2 223·9 104·2 72·3 156·5 5·22 161·8 c;) 

I I 245·7 166·6 301·3 3·01 37·9 72·6 33·3 8·7 60·3 3·69 64·0 ~ c., 

2 348-4 106·3 197·0 3·13 24·6 48·5 22·7 13·2 43·3 0-43 43·8 II) 
II) 

3 502·1 152·3 282-4 3·14 36·1 71·9 33-4 35·7 36·8 0-44 37·3 
;;;--
~ 

4 95·0 75·9 141·6 3·17 16·6 30·9 14·8 14·7 16·1 0·66 16·7 
~ 

WANA l 253·1 316·0 510·1 2-42 103·8 185·0 65·2 22-4 64·3 18·66 83·0 

I 49·1 5·5 9·8 2·93 1·5 3·3 0·3 0·1 0·1 0·10 0·2 

4 33·3 8·0 15·5 3·36 2·0 4·3 0·9 0·2 1·1 0·25 IA 

9 1 170·7 302·5 484·8 2·39 100·3 177-4 64·0 22·0 63·1 18·31 81·4 

Asia 2 035·0 2 739·7 3 678·2 1-48 735·8 I 073·6 732·6 236·7 326·8 135·75 462·5 

I 149·2 466·2 666·2 1·80 115-4 167·7 I 13·0 14·5 63·8 22·15 85·9 

2 184·0 \ 228·9 319·0 1·67 59·7 89·2 69-4 25·9 32·8 7·70 40·5 

3 385·3 474·5 677·2 1·79 123·5 204·2 124·6 58·3 30·5 14·50 45·0 

5 178·4 456·6 645·2 1·74 120·7 190·9 117·9 65·1 63·0 43·02 106·0 

6 53·7 212·9 269·8 1·19 61·5 86·3 54·2 36·9 22-4 10·14 32·5 

7 148·8 485·9 587·3 0·95 138·1 179·7 138·1 31-4 55·6 22·77 78-4 

8 935·6 414·7 513·5 1·07 116·9 155·6 115·6 4·8 58·7 15·47 74·2 

LAC 2 038·3 447·7 630·1 1·72 133-4 209-4 141·8 118·7 147·5 14·07 161-4 

1 190·8 37·7 51·3 1·55 10·9 16-4 11·8 4·2 9·2 1·76 10·9 

2 312-4 70·3 100·0 1·78 20·8 33·3 21·1 32·3 24·0 2·16 26·1 

3 743·9 87·3 123·9 1·77 25·1 39·7 23-4 27·2 20·0 1·80 21·8 

4 259·5 130·2 191·1 1·94 38·0 62·1 33·1 28·3 13·4 2·02 15-4 

5 103·2 13·5 18·9 1·70 4·6 7·2 4-4 1·7 5·5 2·59 8·1 

6 16·6 3·8 4·7 1·07 1·3 1·7 3·0 1·0 6·6 0-47 7·1 
~ 7 108·7 62·5 87·0 1·67 18·8 30·0 20·5 21·5 32·6 1·14 33·7 

8 149·6 27·8 34·3 1·06 9·5 12·6 20·6 2·1 32·1 0·10 32·2 ~· 
9 153·6 14·6 18·9 1·30 4-4 6-4 4·0 0·3 4·1 2·03 6·1 ~ .., 

Overall 7 517·6 4 004·5 5 740·7 1·82 I 088·2 1 691·9 1 043·8 450·1 695·1 173·70 868·7 ;:;;· 
s:: 

1 I 634·8 676·0 1 028·6 2·12 165·7 260·0 158-4 27·5 133-4 27·70 161·0 ~ s:: 
2 844·8 405·5 616·0 2·11 105·1 171·0 113·2 71·3 100·1 10·29 110-4 ~ 
3 887·4 626·8 959·6 2·15 159·6 276·1 157·9 121·2 67·3 14·94 82·3 

.., 
~ 

4 354·5 206·1 332·7 2-42 54·6 93·0 48·0 43·2 29·5 2·68 32·1 II) 
lo::l 

5 281·6 470·1 664·1 1·74 125·3 198·1 122·3 66·8 68·5 45·61 114·1 
.., 
g. 

6 70·3 216·7 274·5 1·19 62·8 88·0 57·2 37·9 29·0 10·61 39·6 '>;::) .., 
7 257·5 548·4 674·3 1·04 156·9 209·7 158·5 53·0 88·2 23·91 112·1 c;· .., 
8 I 085·2 442·5 547·8 1·07 126-4 168·2 136·1 6·9 90·8 15·57 106-4 ~· n;· 
9 I 324·3 317·1 503·7 2·34 104·7 183·8 68·0 22·3 67·2 20·34 87·5 

c., 

~ .., 
Source: F AO data files. s. 

II) 

11 SSA =sub-Saharan Africa, WANA =West Asia-North Africa, LAC= Latin America and the Caribbean. 
h GE = Grain equivalent. 
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TABLE3 
Selected Socio-economic Indicators by Region" 

Indicator SSA Asia LAC WANA 

Population (% of LDC total) 12·5 68-4 11·2 7·7 
Number of poor (% of LDC total) 16·2 72·1 6·3 5-4 
Share of urban population 28 25 69 65 
Calorie intake/caput ( 1986/88) 2 030 2 600 2 730 2 960 
Income/caput (US$) 294 448 I 847 1 544 
Arable land(%) 18·6 53·2 18·6 9·6 
Irrigated land ('%) 3·0 78·2 8·1 10·7 
Demand in 1990 for food crops (million tGE)h 115 736 133 104 
Demand in 2010 for food crops (million tGE)h 224 1 074 209 185 
Production of cash crops (million tGE)h 72 237 118 22 
Production of food crops (million tGE)b 104 733 142 65 
Production of food and cash crops (million tGE)b 176 970 260 87 
Use of fertilizer (kg/ha) 7·2 82·8 35·1 49·1 
Food self-sufficiency ratio 90 100 107 63 
Agr. GDP!agr. laborer (US$) 413 341 2 116 I 196 
Agr. GPO/total GDP ('X,) 34 24 10 16 
Agr. land-labor ratio (ha/worker) 4·7 1·0 18·8 7·0 
Deforestation ( 1980-90. 'Yo p.a.) 1·7 0·9 1·4 1·0 
Total wooded area (1987/89 m ha) 668 489 961 59 

(closed + open + forest fallow) 

Source: F AO and World Bank data files. 

Absolute 
number 
million 

4 005 
1 110 
1 340 

868·7 m ha 
173·7 m ha 

1 088 
I 692 

450 
1 044 
l 494 

16·8 m ha 
2 177 

" SSA = sub-Saharan Africa, LAC = Latin America and the Caribbean. WANA = West Asia-
North Africa. 
b GE =Grain equivalent. 

ment, in equity and gender issues, and in evolving capacities of national 
research systems. TAC then analyzed the resulting challenges to 
agricultural development and resource management and the implications 
for research in each of the regions and agro-ecological zones. Results of 
these analyses are reported in TAC/CGIAR (199la). 

An overview of some important socio-economic indicators at the 
regional level is presented in Table 3. The major share of the world's 
total population and of its poor people live in Asia. Per caput incomes 
are four to five times as high in Latin America and the Caribbean, and in 
West Asia-North Africa as they are in sub-Saharan Africa and Asia. In 
proportion to the size of its population, Asia has a smaller area of arable 
land than other regions, but it accounts for more than two-thirds of all 
irrigated land. Calorie intake in sub-Saharan Africa is well below that of 
the other regions; this region has the highest incidence of malnutrition 
and the lowest per caput income. A significant amount of foreign 
exchange is generated through exports of industrial crops in both sub-
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Saharan Africa and Asia. This is of particular:--~-.. ~-...!-'~ respect to 
the self-reliance of these regions. 

The food self-sufficiency ratio ranges from only 63 
North Africa region to 107 in Latin America and the ~a.niiiUIIIt:;<l.I ~_ 
amounts to 90 in sub-Saharan Africa and 100 in 
of agriculture is also highest in Latin America and 
agricultural GDP per agricultural laborer amounts 
than six times that of Asia. In Latin America and 
agricultural land-labour ratio is 18·8 ha!worker, well 
worker in Asia. The use of fertilizers is highest in 
sub-Saharan Africa. The ratio of deforestation is a 
throughout the developing world, but is particularly 
Africa and Latin America. 

QUANTITATIVE ANALYSIS TO ASSIST IN 

The congruence approach 

TAC's quantitative analysis in priority setting for ,.,.~~·hH~~t, ... ,., 

was based on a congruence approach in which 
according to the relative value of production by 
While the approach has a lot of conceptual appeal, 
nesses. It assumes that the opportunities for rec;:P::lrrh 
knowledge to increase productivity are equal 
further assumes that the value of new knowledge producBd 
proportional to the value of output, ignoring the 
value added by processing. 

A congruence approach can be applied usefully to the uJJHlluuui:suwuuuu 

of CGIAR priorities. Other types of quantitative 
the approach are needed to make it more dynamic and 
the simplifying assumptions. The analysis must be .. ,._. .. ~ .... .o.J.A 

that measure extensity-value of production, the uuJ.uuc11 

or the area of agricultural land. Other parameters measur 
per caput, or value of production per hectare-and cannbU~ annheci 

the congruence approach because they cannot be 

Initial priority setting 

An overview 
Initially, priority setting was based on a weighted 
important extensity parameters that reflect the three 

some 
l:oncems of 
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the CGIAR in its mission statement. These are the contributions of 
research to productivity, to the well-being of low income people and to 
sustainability of the natural resource base. 

In the congruence approach, relative priorities can be distributed in 
proportion to the value of production, the number of poor people or the 
area of land in use. It should, however, always emphasize efficiency. If 
research has to enhance production, it is better done where the value of 
production is large; if it has to alleviate poverty, it is better done where 
the number of poor people is large; and if it has to serve sustainability, it 
is better done where there are large areas of land resource base in use. 

This initial priority setting does not reflect the many other factors that 
should be taken into account, such as the need for research, the potential 
for impact, the capacity of national research systems to use the outputs 
of international research, or the advantages of the CGIAR research. 
Furthermore, it is based on a static concept (historical data) that reflects 
the past and does not allow for future changes or evolving trends. 

To take these and other considerations into account, a standard pro­
cedure was developed for modifying the initial priorities by the intensity 
parameters. In the following sections, the three extensity parameters that 
determine the baseline for initial priorities are further considered. 

(1) Value of production: crops account for 58°/o of the value of pro­
duction of agriculture, forestry and fisheries; livestock for 18°/o; 
trees for 20°/o; and fish for 4°/o. The value of each of these com­
modity groups by region is presented in Table 4. Data were also 
compiled by RAEZ. For the analysis of agriculture, the values of 
crops and livestock were aggregated into a common production 
value. Crops and animal husbandry systems are so interrelated 
that the initial analysis was better applied to agriculture as a 
whole rather than to its separate components. 

(2) Poverty: regional data on the number of poor people by region 
and agro-ecological zone were obtained from a recent World 
Bank study. An estimated 1110 million are reported to live in 
absolute poverty, defined as having per caput incomes of less 
than US$370 per year. Of this, 16°/o live in sub-Saharan Africa, 
5o/o in West Asia-North Africa, 72o/o in Asia, and 7°/o in Latin 
America and the Caribbean (World Bank, 1990). 

It proved more difficult to obtain reasonable estimates of the 
number of poor by agro-ecological zone. An analysis by IFPRI 
(Broca & Oram, 1991) provided some indications, but in general 
T AC considered that the database was too narrow and that available 
evidence did not allow meaningful conclusions to be drawn. 
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TABLE 4 
Annual Gross Values of Agricultural Production of Major Com 

Region in Developing Countries, 1983-85 (US$ billions) 

Commodity Regiona 
group 

Asia! SSA LAC WANA 
Pacific 

Crops 200 42 73 26 
Trees 69 22 24 3 
Livestock 51 8 32 11 
Fish 14 2 8 1 
Total 334 74 137 41 
Share(%) 57 13 23 7 

Source: Compiled by ACIAR for TAC/CGIAR ( 1990). 
a SSA = sub-Saharan Africa. LAC = Latin America and the Caribbe 
Asia-North Africa. 

In addition, because of migration, any estimate 
poor people by agro-ecological zone would have td 
caution. For example, recent studies at IRRI sugg~ 
only marginal differences in wage rates between ar~ 
nefited from the green revolution than in other ' 
migration. In Latin America and the Caribbean, 
poor farmers of the high Andes move to lower, Ilili 
in the valleys. In sub-Saharan Africa, migratio 
important in the semi-arid zones of Southern and · 

For the purposes of this report, the number of' 
regional agro-ecological zone was therefore estli 
basis of regional estimates by the World Bank, d 
regional agro-ecological zone on a pro rata Q 
population and adjusted for the value of GDP 
estimate is to be treated with considerable ca 
considered the most reliable available. 

(3) Land resource use: land resource base under u~ 
parameter in initial priority setting for agricult~ 
gories of land resource use can be distinguished~ 
(including arable and permanent crop land), gr. 
forest land. The borders between these are n 
because of shifting cultivation, mixed farming a 
fallowing. All have major sustainability problem~' 
1988). They were, therefore, aggregated into a <:; 

land' resources category. 
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Regionb 

SSA I 
SSA 2 
SSA 3 
SSA 4 

WANA9 

ASIA I 
ASIA 2 
ASIA 3 
ASIA 5 
ASIA 6 
ASIA 7 
ASIA 8 

LAC 1 
LAC 2 
LAC 3 
LAC4 
LAC 5 
LAC 6 
LAC 7 
LAC 8 
LAC 9 

SUM 
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TABLES 
Baseline for Priority Setting in Agriculturea 

Value of Number of Usable 
production poor land 

(0·333) (0·333) (0·333) 

27·40 52·81 131·45 
31·82 35·77 52·62 
34·40 42·72 88·74 
17·48 30·70 20·91 

71·37 54·00 75·06 

62·49 147·89 23·31 
47·29 58·27 21·52 

108·21 110·81 64·04 
130·42 142·70 32·52 
67·25 35·08 14·89 

130·72 I 12·05 40·31 
57·20 114·21 82·72 

16·96 5·19 27·68 
42·30 9·13 77·77 
41·62 12·39 107·11 
33·44 20·28 42·11 
10·37 1·84 12·16 
5·17 0·48 6·43 

39·88 8·15 36·03 
20·03 3·37 32·78 
4·19 2·17 9·83 

1 000 I 000 1 000 

Baseline 

70·55 
40·07 
55·28 
23·03 

66·81 

77·89 
42·36 
94·36 

101·88 
39·07 
94·36 
84·71 

16·61 
43·07 
53·71 
31·94 

8·13 
4·03 

28·02 
18·73 
5·40 

I 000 

u Value of production-crops and livestock. Number of poor-based on World Bank data. 
Usable land-arable land plus permanent cropland. plus grazing land + forest and woodland. 
"SSA =Sub-Saharan Africa. WANA =West Asia-North Africa. LAC= Latin America 
and the Caribbean. 

Baseline for agriculture 
The next step in the analysis was to determine the weight to be attached 
to each component of the base. Since each of the three parameters is an 
important indicator of efficiency, it was decided to weight them equally. In 
terms of CGIAR goals, the highest pay-off will be obtained by developing 
new technology (i) where there is the highest level of production; (ii) 
where it will benefit the largest number of poor people; and (iii) where 
the area of usable land available for more sustainable use is greatest. 

Table 5 presents the results for agriculture across the 21 regional agro­
ecological zones used in the analysis. (WANA 9 includes the results for 
WANA 1 and WANA 4, both of which cover very small areas.) Values 
across the regions are normalized to sum to 1000 for all three sets of 
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TABLE 6 
Baseline for Agriculture by Region 

Regiona 

SSA 
WANA 
ASIA 
LAC 
WORLD 

Value of 
production 
(0·33) (%) 

11·1 
7·1 

60·4 
21·4 

100·0 

Number of 
poor 

(0·33) (%) 

16·2 
5·4 

72·1 
6·3 

100·0 

a SSA = sub-Saharan Africa. W ANA = West Asia-North Africa, LAC: 
and the Caribbean. 

data. Values are then averaged (equal weights) to dete 
value. 

Table 6 presents the same data, by region. In both t~ 
that the value of production and number of poor peo 
whereas area of usable land shifts the emphasis mor~ 
Saharan Africa and West Asia-North Africa. For sub-~ 
the net effect is to yield a weighted baseline that exceeq 
production, for Latin America and the Caribbean one th 
same, and for Asia and West Asia-North Africa, a lowed 

Baseline modification 

Standard procedure 
Because the initial priority rankings do not take into 
important factors that determine CGIAR priorities, 
approach was, therefore, developed to modify the initial . 
use of intensity parameters. The approach was develop~ 
Wit and is computerized through the use of spreadsheets. 

As an illustrated example, GDP per caput is used as a 
modifier for agriculture. Although the number of poor pe 
and agro-ecological zone is one of the three elements th 
baseline, it needs to be modified with measures that refle9 
of poverty in a particular area. For reasons of equity, 
should be given to areas where income levels are generall 
areas, GDP per caput is usually also low. 

Table 7 shows how the modifier GDP per caput affects 
of priorities by region. The modifier is weighted at 0· 5. ~ 
line value for agriculture is given in row 1. The value~~ 
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TABLE 7 
An Example of a Baseline Modification Analysis 

SSA WANA ASIA LAC Total 

1 Initial relative priority 189 67 534 210 1 000 
2 GDP/caput (US$) 294 I 544 448 I 847 
3 GDP/caput (standardized) 0·16 0·84 0·24 1·0 
4 I - row 3 (change direction) 0·84 0·16 0·76 0·00 
5 (0·5 X row 4) to give weight 0·5 0·42 0·08 0·38 0·00 
6 row 1 X row 5 79·38 5·36 203·3 0·00 288·04 
7 (row I X total of row 6/1000) 54·44 19·29 153·81 60·48 288·04 
8 row 6- row 7 +25 -14 +49 -60 0 

caput by region are presented in row 2. The range is then normalized by 
setting the highest GDP per caput at 1, as in row 3. Because in this par­
ticular case highest priority is given to the region with the lowest GOP 
per caput, the order is reversed in row 4 by subtracting the values in row 
3 from 1. This value is now adjusted for the weight of the modifier in 
row 5. The values are only half of those of row 4, because a weight of 
0·5 was attached to this modifier. The baseline data of row 1 are multi­
plied with the total of row 6, divided by 1000. The differences between 
the values in row 6 and row 7 are given in row 8. The value obtained in 
row 8 indicates the difference with the baseline or the effect by region of 
this modifier. 

The relative priorities of Asia and sub-Saharan Africa, where GOP 
per caput is low, increase by 49 and by 25, respectively, while the 
priority rankings of West Asia-North Africa and Latin America and the 
Caribbean are reduced. Table 7, however, only takes into consideration 
values by region. As will be discussed later, the analysis has been carried 
out for each modifier by agro-ecological zone. Computations are done 
with the use of spreadsheets. 

The values obtained for each modifier through this procedure are then 
aggregated for each agro-ecological zone, region, and regional agro­
ecological zone and applied (added to or subtracted from) the initial dis­
tribution of relative priorities. The overall total remains constant at 
1000. As a result, the modified baseline is also obtained on an overall 
total of 1000. The order in which modifiers are applied does not infl­
uence their impact. 

The effect of the modifier depends on the weight it has been assigned 
and on the spread (or variability) of its value across regional agro­
ecological zones. One may attach a large weight to a certain modifier, 
but, if its values do not differ much between the regional agro-ecological 
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zones, its effect on the distribution of priority will be smaL. 
if the value of GDP per caput had been 100 in sub-Saha. 
in Asia, 110 in West Asia-North Africa and 115 in Lati 
the Caribbean, the effect of this modifier would have 
The greater the spread of values, the stronger the effect 
The variability within the modifier data set therefore giv~ 
plicit weight to the effect of the modifier. 

Another issue is the direction in which intensity 
weighted. In the example, greater weight was given to are 

>il 

per caput was small. One could argue. however, that, 
efficiency, greater weight should be given to areas where 
is high. Such areas are likely to have strong national resea 
that the CGIAR could limit its activities to the strateg'1 

which it has a strong comparative advantage. If this 
accepted. row 4 in the table would then have to be delete 
of the modifier altered accordingly. 

The same data set can be used to estimate both ex ten, j. 
and intensity parameters without double counting becaus 
eters express two different concerns. For example, the n: 
people, used as an important extensity parameter in calcuJ 
line, can be logically transposed into an intensity parame 
ing it as a percentage of the total population in the reg 
absolute number of poor as an extensity parameter merge 
equity considerations. Using the proportion of poor ped 
total population in a region directs priorities to regions w 
particularly severe. 

The proposed framework is not an opt1m1zmg proce 
only at clarifying choices. By following this approach i1 
setting exercise, T AC makes it clear how priorities are i1 
at, and the process remains transparent. TAC is then in a " 
to engage in reasoned dialogues internally and with other 
the process to arrive at global priorities. 

Selection of modifiers 
In considering modifiers for agriculture the following fact 
into account: (1) the special nature of the CGIAR as a 
organization; (2) alternative sources of research supply; (l 
of national research programmes--capacity of the natiori1 
country size; (4) the nature of self-reliance; (5) concerns fo 
of research; ( 6) equity issues-intensity of malnutrition 
caput; (7) sustainability-urgency, magnitude of deforest 
degradation risk; and (8) special issues. 
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Modifiers chosen 
Efficiency: since the baselines already reflected the efficiency 

criterion, only one modifier to reflect the need for efficiency was 
chosen. This was the yield gap or scope for growth, the difference 
between best possible yields with current technologies and actual 
performance. It was decided that higher priority should be given 
where the gap was narrow and the scope for growth low, because 
strategic research was critical for increasing yield potential. The 
potential productivity data used were estimated from the FAO 
AT2000 database. The values varied from 0·45 in the warm arid and 
semi-arid tropics of Asia to 0·88 in the warm subhumid tropics of 
sub-Saharan Africa. 

Equity: (1) Malnutrition. TAC decided that high priority should be 
assigned to areas where poverty and malnutrition are severe and wide­
spread. The data used for this modifier were F AO estimates of the 
number of malnourished as a proportion of total population. The 
highest proportion was in sub-Saharan Africa (35%) and the lowest in 
West Asia-North Africa (9o/o); the proportior1s for Asia and for Latin 
America and the Caribbean were 22% and 14o/o respectively. (2) GDP 
per caput. The use of GDP per caput as a modifier enables higher 
priority to be assigned to poorer areas. Since poorer countries tend to 
have lower budgets for research and development. this modifier also 
takes into account the resources likely to be available to national 
research systems. 

Sustainability: (1) Urgency. The urgency modifier is based on FAO 
data on the growth in food demand (in grain equivalent) between now 
and the year 2010. The greater the urgency, the more pressure there 
will be to produce more on less and marginal lands. The parameter used 
was annual increase in food demand as a percentage of current food 
and cash crop production. Values across regions range from 1·17°/o in 
Latin America and the Caribbean, to 3·47% for West Asia-North 
Africa, with Asia 1-45% and sub-Saharan Africa 2 · 21%. The higher 
the value, the greater the urgency. (2) Deforestation. Annual de­
forestation globally is estimated at 16·8 million halyear. Deforestation 
can be slowed down by improving productivity and resource manage­
ment in adjacent agricultural lands. The modifier used is the propor­
tion of the deforestation occurring in each region, divided by the 
priority baseline to obtain an intensity dimension. (3) Soil degradation 
risk. Land degradation is a major threat to the sustainability of 
agriculture in various areas of the developing world. Data for this 
modifier were derived from the F AO population supporting capacity 
study (FAO, 1982) which contains a model quantifying the effects 
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of unchecked soil erosion on the long-term product 
cropland. This is expressed as the percentage of cro· 
production if erosion is unchecked. Values range fro 
America and the Caribbean, to 35·6o/o in Asia. 

Strength of national research systems: (1) Number o 
modifier takes into account the strength of naj 
systems (Pardey & Roseboom, 1991 ). The values werei 
baseline value to provide an intensity dimension. Hig 
assigned to areas with the lowest density of scienti~t 
Saharan Africa emerges as the region of greatest n~ 
size. Small countries have more difficulty than large:~ 

the resources to develop strong national research syste 
number of countries within a regional agro-ecological 
by the baseline value, was therefore used as modifier. 

Self-reliance: To establish the self-reliance concep~ 
T AC turned to a recent IFPRI study on food aid n 
2000 (EzekieL 1989). The need for food aid was estima 
ence between production plus imports, and demand~ 
Regions with a large food aid gap were given high pri 

Forest resource preservation: The encroachment o: 
forests not only has unfavorable environmental consec 
causes fuel wood scarcity. In these areas, high priority· 
to agroforestry. TAC therefore used F AO data on are 
woodland per caput as a modifier to indicate pre 
resources. Where the area per caput is low and pre 
(as in West Asia-North Africa and Asia) high priorit){: 

Data for modifiers 
Table 8 presents an overview of the values of the data use 
modifiers chosen, by region and agro-ecological zone. Dat" 
and deforestation were available only at the regional lev~1 . 

edged that the quality of the data set could be improved. It 
difficult to disaggregate data available on a country basis so 
fit into an agro-ecological zone framework. However, T Aq 
as priority setting is a continuing activity, well-informed 'g\ 
be used when more reliable data are not available. 

Modifier weights chosen 
Having selected the modifiers, weights were then attachec 
examined the impact of three levels of weights: 0· 25, 0· 5 an 
linearity of the analytical process, these were sufficient t 
trend in the impact of each modifier. A sensitivity analysis~ 
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out. As the results of the quantitative analysis only provid! 
TAC's discussion prior to the development of a collective j 
was no need to decide on the use of a uniform· weight. 

In the tables that follow, the impact of each modifier 
cal zone, region and regional agro-ecological zone is 
a uniform weight of 0·5. This is done in the interests o 
and to allow other stakeholders in the system to presentrJI 
proceeding differently in subsequent rounds of the analysi~. 

Quantitative impact of each modifier 
The actual impact of each modifier was weighted at 
by agro-ecological zone and by regional agro-ecological z 
The column figures show two things: (1) whether the 
positive or negative impact on the distribution of priori 
how much . 

For example, modifier 1 (yield gap) has a relatively 
impact on all four agro-ecological zones of sub-Sahara 
1-4) and a large positive impact on Asia 3. The row figu:q 
regional agro-ecological zone is impacted by a modifie] 
much. For example, for WANA 9 we see that yield gd, 
subtracts 1·6 from the West Asia-North Africa baseli 
nutrition (2) subtracts 9· 5, GDP per caput (3) subtracts 1 d~h 
gency (5) adds 17·1 to the baseline value, and so on acros 
net effect of all the modifiers is to increase the West Asia 
baseline value by 14·8, despite the fact that 6 of the 9 mo 
from it. Clearly the largest impact on the West Asia-Nort 
line value comes from modifier 9 (food import gap). 

The table also allows the reader to compute what wouJ 
regional agro-ecological, regional or agro-ecological baseH' 
or more modifiers were removed. If you wish to change ~ 
which a modifier is used, simply invert all the signs (for 1 

your opinion greater weight rather than less should be r 

where the density of scientists is high and national pfi 
strong). The impact of alternative weights can also easily, 
by adjusting the impact value proportionally. For examp 
of a modifier weighted at 1·0 can be computed by doublinl 
impact of the modifier at 0·5. 

Outcome of the spreadsheet analysis 

Rating by region, agro-ecological zone and regional agro-ecl 
The effect of all the nine modifiers (all weighted at 0· 5) , 

79 

negative 
1ca (SSA 
w how a 
by how 

odifier 1) 

lue, mal­
t that ur­
row. The 
th Africa 
subtract 

to areas 
mes are 

onsidered 
e impact 
value of 

al;;one 
e priority 



Baseline 
relative 
priority 

70·S 
40·1 
SS·3 
23·0 

66·8 

77·9 
42·4 
94-4 

101·9 
39·1 
94-4 
84·7 

16·6 
43·1 
S3·7 
31·9 

8·1 
4·0 

28·0 
18·7 
S·4 

1 000·0 

188·9 

66·8 
S34·6 
209·6 

16S·l 
12S·S 
203·3 

SS·O 
110·0 
43·1 

122-4 
103-4 
72·2 

Regional 
agro-ecological 

zones 

SSAI 
SSA2 
SSA3 
SSA4 

WANA9 

ASIA I 
ASIA2 
ASIA3 
AS lAS 
ASIA6 
ASIA7 
ASIA8 

LAC I 
LAC2 
LAC3 
LAC4 
LACS 
LAC6 
LAC? 
LACS 
LAC9 

SUM 

AFRICA SS 

WANA 
ASIA 
LAC 

AEZI 
AEZ2 
AEZ3 
AEZ4 
AEZS 
AEZ6 
AEZ7 
AEZ8 
AEZ9 

Yield 
gap 

neg 

-0·9 
-S·O 
-2·6 
-I·S 

-1·6 

7·6 
S·l 

11·3 
1·4 
0·1 

-1·8 
-0·7 

O·S 
-4-4 
-3·1 

3·1 
-1·0 
-0·6 
-3·0 
-2-4 
-0·6 

0·0 

-10·0 

1·6 
23·1 

-II·S 

7·2 
-4·3 

S·6 
1·7 
O·S 

-O·S 
-4·8 
-3·1 
-2·2 

TABLE 9 
Quantitative Impact of Agricultural Modifiers at 0·5 Weight 

2 

Mal­
nutrition 

pos 

IS·87 
9·01 

12-44 
S·l8 

-9·S 

-2·57 
-1·40 
-3·12 
-3·37 
-1·29 
-3·12 
-2·80 

-1·21 
-3·1S 
-3·92 
-2·33 
-0·59 
-0·29 
-2·0S 
-1·37 
-0·39 

0·0 

42·S 

-9·S 
-17·7 
-IS·3 

12·1 
4·5 
S·4 
2·8 

-4·0 
-1·6 
-5·2 
-4·2 
-9·9 

3 

GDPI 
caput 

neg 

7·3 
4-4 

4·7 
2·9 

-10·1 

8·0 
3·2 
6·0 

10·3 
-1·9 

S·7 
7-4 

-3·7 
-11·0 
-IO·S 
-4·6 
-2·0 
-lA 

7·S 
-6·2 
-1·0 

0·0 

19-4 

-10·1 
38·6 

-47·8 

11·6 
-3-4 

0·2 
-1·7 

8·2 
-3·3 
-1·8 

1·2 
-11·2 

Number and name of mod({ier 

4 5 6 

Urgency De- Soil 
forestation degradation 

Direction in which modifiers are weighted 

pos 

13·0 
3·8 
1·1 
0·3 

17·1 

0·2 
-2·S 

0-4 
-2·3 
-3·0 
-8·2 
-3·5 

-0·7 
-4·7 
-4·2 
-0·7 

0·0 
-0·7 
-2·S 
-2·9 

0·2 

0·0 

18·2 

17·1 
-19·0 
-16·3 

12·6 
-3-4 
-2·7 
-0-4 
-2·3 
-3·7 

-10·8 
-6·4 
17·3 

pos 

10·6 
6·0 
8·3 
3·S 

-6·9 

-11·7 
-6-4 

-14·2 
-IS·3 
-5·9 

-14·2 
-12·7 

4·7 
12·1 
IS· I 
9·0 
2·3 
1·1 
7·9 
S·3 
1·5 

0·0 

28-4 

-6·9 
-80-4 

S8·9 

3·6 
11·8 
9·2 

12-4 
13·0 

-4·7 
-8·3 

7·S 
-SA 

pos 

-9·6 
-4·1 

OA 
-2·7 

-4·2 

0·8 
1·1 

26·2 
-8·1 
-3·1 
13·S 
12·3 

-2·1 
-3·7 
-0·8 
-4·5 
-1 2 
-0·5 
-S·1 
-3-4 
-0·9 

0·0 

-16·1 

-4·2 
42·5 

-22·3 

-11·0 
-6·7 
2S·7 
-7·2 
-9-4 

-3·6 
8·4 
8·8 

-5·1 

7 

Strength 
ofNARS 

neg 

12·9 
6-4 
8·7 
4·3 

-6·1 

S·6 
1·S 
0·2 

-6·3 
-S·7 

-21·2 
-17·2 

I·S 
2·S 
3·1 
3·S 
0·9 
0·6 
1·7 
3·0 
0·2 

0·0 

32·3 

-6·1 
-43·1 

16·9 

20·0 
10-4 
11·9 
7·8 

-5-4 

-5·1 
-19·6 
-14·3 
-5·9 

8 

Av. size 
of country 

neg 

8-4 
5·0 
8·9 
2·7 

7·S 

-18·0 
2·2 
9·6 

-19·6 
4·4 

-33·3 
1·7 

2·3 
S·S 
7·3 
3·7 
0·9 
0·4 
lA 
O·S 
0·7 

0·0 

22·9 

7·S 
-S3·0 

22·S 

-7·3 
12·7 
23·7 

6·4 
-18·7 

4·8 
-31·9 

2·2 
8·2 

9 

Food 
import gap 

pos 

S·2 
3·0 
4·1 
1·7 

28·6 

-S·1 
-2·8 
-6·2 
-6·7 
-2·6 
-6·2 
-5·S 

-0·6 
-I·S 
-1·9 
-1·1 
-0·3 
-0·1 
-1·0 
-0·7 
-0·2 

0·0 

13·9 

28·6 
-35·0 
-7·S 

-O·S 
-1-4 
-4·0 

0·6 
-7·0 

-2·7 
-7·2 
-6·2 
28-4 

00 
0 

00 ...... 
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TABLE 10 
Summary Tables from Agriculture by Region, Agro-Ecological Zones and Regional 

Agro-Ecological Zonesa 

Regional Baseline Final Agro-ecological Baseline Final 
agro-ecologicaf =ones 

=ones 
--
SSA1 70·55 133·32 AEZ! 165·05 213·33 
SSA2 40·07 68·69 AEZ2 125·50 145·66 
SSA3 55·28 99·21 AEZ3 203·35 278·46 
SSA4 23·03 39·32 AEZ4 54·98 77·34 

AEZ5 110·01 58·91 
WANA9 66·81 81·52 AEZ6 43·10 22·61 

AEZ7 43·10 22·61 
ASIA! 77·89 62·70 AEZ8 103·43 74·02 
ASIA2 42·36 42·32 AEZ9 72·21 86·43 
ASIA3 94·36 124·58 Totals 1 000·00 1 000·00 
ASIA5 101·88 51·84 
ASIA6 39·07 20·09 
ASIA7 94·36 25·53 
ASIA8 84·71 63·59 

LAC 1 16·61 17·30 Regions 
LAC 2 43·07 34·65 
LAC3 53·71 54·67 SSA 188·93 340·54 
LAC4 31·94 38·02 WANA 66·81 81·52 
LACS 8·13 7·07 ASIA 534·64 390·64 
LAC6 4·03 2·52 LAC 209·62 187·30 
LAC7 28·02 17·72 Totals I 000·00 1 000·00 
LAC8 18·73 10·43 
LAC9 5·40 4·90 

Totals I 000·00 1 000·00 

a SSA = Sub-Saharan Africa. W ANA = West Asia-North Africa. LAC = Latin America 
and the Caribbean, AEZ = Agro-ecological zones. 

analysis for agriculture is shown in Table 10. The most striking cumula­
tive effect of the modifiers is the shift in priority from the subtropical to 
the tropical agro-ecological zones. The only subtropical agro-ecological 
zone whose priority rating increased significantly was the cool subtropics 
with winter rainfall (AEZ 9), which predominates in West Asia-North 
Africa. 

Consequently, this shift boosts the priority for sub-Saharan Africa by 
more than 80o/o relative to the baseline. Asia, on the other hand, declines 
by almost 30°/o. The other regional changes are relatively minor-an 
increase of 22o/o in West Asia-North Africa and a decrease of 12o/o in 
Latin America and the Caribbean. 

Setting agricultural research priorities for the CGIA 

On a regional basis, the analysis results in a final ran 
390·6, sub-Saharan Africa at 340·5, Latin America and 
at 187·3 and West Asia-North Africa at 81·5. On an 
zone basis, the warm humid tropics (AEZ 3) receive the 
at 278·5, the arid and semi-arid tropics (AEZ 1) rank sec 
while the subhumid tropics (AEZ 2) score third with 145; 
the analysis, the least important zone appears to be A 
subhumid subtropics with summer rainfall. 

Ratings by commodit_v and region 
Setting priorities by region and agro-ecological zone usl 
and modifiers chosen by TAC would have considerable c1 
priorities among commodities. To quantify these, a met 
oped for adjusting the value of production of each corrl 
regional agro-ecological zone by the ratio between th 
ranking with modifiers weighted at 0·5 and the initial ra;: 
value of production. The ratio is calculated by dividing. 
by regional agro-ecological zone (Table 1 0) by the valu · 
by regional agro-ecological zone (Table 5). If modifier . 
the ratio will have to be adjusted also. The ratio range 
RAEZ 1 in sub-Saharan Africa to 0· 20 in RAEZ 7 in Asi 

Next, the value of production of each commodity i 
agro-ecological zone is multiplied by the ratio obtained; 
This means that a crop with a high production value is g 
an area that is accorded low priority may end up with 
than a crop with a cow production value grown mainly in 
accorded high priority. Commodities produced in RAEZJ 
ran Africa would increase almost fivefold in their value 
Those produced in RAEZ 7 of Asia will be reduced by 
These adjusted values of commodity production can the 
by region and by agro-ecological zone. The results whic 
adjusted and adjusted values, respectively, globally and 
shown in Tables 11, 12 and 13. 

The percentage share of 35 major agricultural com 
global value of production are shown in Table 11. 
16·4o/o, wheat 6·4o/o, etc. Regional distributions of this v~l~ 
tion by commodity are shown. However, since regional~ 
were not used in calculating the total value of productio 
distribution reflects production only. For example, 2% 
duced in sub-Saharan Africa, 1% in West Africa-North 
Asia and 4°/o in Latin America and the Caribbean. Barl 
predominantly (66%) in West Asia-North Africa, cas 
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TABLE 11 
Values of Production Across Regions Not Adjusted for Regional Agro-ecological Zone 

Priorities 
TABLE 12 

Commodity Regiona Value of Production Unadjusted and Adjusted for Regional Agr~~lJllg:ical Zones 
Priorities Baseline Priority Plus Overall Weight of 0·5.' 

SSA WANA ASIA LAC SUM Global 
value of Commodity Unadjusted lll Adjusted 

production 
Rice (%) 16·4 11·6 
Wheat 6·4 4·2 

Rice 2 1 93 4 100 16-40 Maize 5·3 5·3 

Wheat 1 19 70 10 100 6·37 Barley 0·5 0·5 

Maize 10 4 57 28 100 5·30 Sorghum 1·1 1·9 

Barley 5 66 23 6 100 0·50 Millet 0·7 1·4 

Sorghum 32 3 40 25 100 1·11 Cassava 2·6 5·1 

Millet 41 l 58 0 100 0·72 Potato 1·8 1·4 

Cassava 45 0 35 20 100 2·64 Sweet potato 3·0 1·3 

Potato 3 15 65 17 100 1·79 Yam 0·6 1·6 

Sweet potato 5 0 93 2 100 2·98 Banana and plantain 5·9 8·7 
Yam 97 0 l 3 100 0·65 Beans 1·2 1·3 
Banana and plantain 34 l 29 36 100 5·91 Broad beans 0·4 0·4 
Beans 13 3 51 32 100 1·22 Chickpeas 0·7 0·6 
Broad beans 9 23 64 5 100 0·39 Lentils 0·3 0·3 
Chickpeas 3 15 80 3 100 0·74 Groundnut 1·9 2·5 
Lentils 1 48 48 3 100 0·26 I Soybean 2·6 1·6 
Groundnut 22 1 74 4 100 1·85 Coconut 0·8 0·9 
Soybean 1 1 33 65 100 2·64 Tomato 1·3 1·4 
Coconut 5 0 88 7 100 0·78 Onion 0·7 0·6 
Tomato 5 49 23 23 100 1·27 Cabbage 0·4 0·3 
Onion 3 23 59 15 100 0·69 
Cabbage I 9 85 5 100 0·44 

Cotton 4·6 4·1 

Cotton 9 11 66 15 100 4·61 
Coffee 4·3 5·5 

Coffee 20 0 17 63 100 4·32 Tea 1·2 1·2 

Tea 12 9 77 2 100 1·25 Tobacco 2·3 1·6 

Tobacco 6 6 73 15 100 2·26 Cocoa 1·2 2·5 

Cocoa 58 0 15 28 100 1·20 Sugar 1·7 1·8 

Sugar 7 7 40 47 100 1·69 Rubber 1·3 1·5 

Rubber 6 0 93 1 100 1·29 Oil palm 0·8 1·1 

Oil palm 17 0 78 6 100 0·83 Beef and buffalo meat 4·4 5·2 

Beef and buffalo meat 13 9 21 57 100 4·41 Sheep and goat meat 2·0 2·8 

Sheep and goat meat 18 30 44 8 100 2·03 Pig meat 6·3 4·1 

Pig meat 1 0 88 11 100 6·27 Poultry meat 2·1 2·1 

Poultry meat 6 14 44 36 100 2·07 Milk 9·9 10·7 

Milk 8 11 52 28 100 9·94 Eggs 3·1 2·8 

Eggs 4 12 61 23 100 3·15 
Sum 100·0 100·0 

11 7 60 21 100 100·00 

a SSA =Sub-Saharan Africa, WANA =West Asia-North Africa, LAC= Latin America 
and the Caribbean. 
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TABLE 13 
Values of Production per Region Adjusted for Regional Agro-ecological Zones Priorities 

Baseline Plus Overall Weight of 0·5 

Commodity 

Rice 
Wheat 
Maize 
Barley 
Sorghum 
Millet 
Cassava 
Potato 
Sweet potato 
Yam 
Banana and plantain 
Beans 
Broad beans 
Chickpeas 
Lentils 
Groundnut 
Soybean 
Coconut 
Tomato 
Onion 
Cabbage 
Cotton 
Coffee 
Tea 
Tobacco 
Cocoa 
Sugar 
Rubber 
Oil palm 
Beef and buffalo meat 
Sheep and goat meat 
Pig meat 
Poultry meat 
Milk 
Eggs 

Sum 

SSA 

8 
4 

33 
10 
71 
80 
72 
10 
,-, _,_ 
98 
57 
34 
28 

8 
3 

61 
3 

13 
15 
11 
3 

37 
39 
28 
28 
78 
25 
15 
32 
38 
49 

6 
21 
32 
16 

34 

WANA 

2 
33 
5 

71 
2 
0 
0 

23 
0 
0 

4 
28 
19 
55 

1 
2 
0 

53 
29 
15 
14 
0 

10 
10 
0 
7 
0 
0 
8 

25 
0 

16 
12 
15 

8 

Regiona 

ASIA 

85 
54 
39 
14 
15 
19 
18 
48 
64 

0 
18 
37 
39 
70 
40 
36 
'"')'"') 

81 
13 
45 
74 
34 
14 
60 
45 

8 
27 
84 
63 
14 
22 
78 
31 
34 
44 

39 

LAC 

5 
10 
23 

5 
12 
0 

10 
19 
3 

24 
25 
4 
3 
3 
2 

73 
6 

19 
15 
8 

14 
47 

2 
11 
14 
41 

1 
5 

39 
5 

16 
33 
22 
25 

19 

SUM 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 

a SSA = sub-Saharan Africa, W ANA = West Asia-North Africa, LAC = Latin America 

and the Caribbean. 
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sub-Saharan Africa, and soybean (65o/o) in Latin A 
Caribbean. 

The unadjusted baseline data are dominated by the v 
tion of the staple cereal crops (rice, wheat and maize), ~ 
differences between regions in the production not only of: 
of many other commodities. Banana and plantain, beef ar 
and milk are the other CGIAR commodities with a si 
share in the value of production. The most significa~ 
regional distribution is the dominance (>80°/o) of Asia iJi. 
of CGIAR commodities like rice, sweet potato, chickp~ 
cabbage. Rubber and pig meat are also of particular imp) 
The bulk share of sweet potato and pig meat is produced'· 

Tables 12 and 13 present the outcome of the wei 
Commodities that are mostly produced in Asia and irl 
generally reduce in importance, while commodities p' 
tropics and in sub-Saharan Africa generally rank higher.

1 

The weighting process generally shifted the ranking ofi 
favor of sub-Saharan Africa and away from Asia. as might 
the analysis above. Overall. rice shifts from 16·4 to 11·6%, ~ 
basis rice in sub-Saharan Africa increases from 2 to 8%. 
shifts can be seen in the case of wheat, maize, millet and sq 
the overall ranking of maize does not change, and tho 
sorghum increase. In the case of wheat, the priority 
North Africa increases from 9 to 35%. Other significari 
include large improvements in the ranking in sub-Sa' 
cassava, sweet potato, banana and plantain, phaseolu 
bean, groundnut, beef and buffalo meat, sheep and goat 

Sensitivity of adjusted commodity values, and their regional 
modifier weights 
To explore the sensitivity of the distribution of adj 
production of commodities in the agriculture analysis~:, 
impact of weighting all modifiers at 0· 25 and at 1. 

The results for selected CGIAR commodities on a glo 
that some commodities are very sensitive to the wei 
modifiers while others are not (Table 14). The higher the, 
to modifiers, the smaller the share of rice, wheat and s .1 

the higher the shares of cassava, sorghum, millet and ~, 
three commodities are produced mainly in Asia, while ~· 
sociated more with sub-Saharan Africa. Given that the 
ance give more weight to sub-Saharan Africa and less to 
the weight, the more the modified commodity bas 
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TABLE 14 
Sensitivity of Modified Relative Commodity Value of Selected CGIAR Commodities to 

Baseline and Modifier Adjustmenta 

Selected Value of Baseline weighted Modified baseline 
CGIAR production value of production value of production 

commodities 

0·25 0·50 1·00 

Rice 16·4 14·2 12·9 11·6 9·9 
Wheat 6·4 5·8 5·0 4·2 2·8 
Maize 5·3 5·6 5-4 5·3 5·0 
Barley 0·5 0·5 0·5 0·5 0·6 
Sorghum 1·1 l-4 1·7 1·9 2·3 
Millet 0·7 1·0 1·2 1·4 1·8 
Cassava 2·6 3·4 4·3 5·1 6·5 
Potato 1·8 1·7 1·5 1·4 1·1 
Sweet potato 3·0 2·3 1·8 1·3 0·8 
Bananas 5·9 6·5 7·6 8·7 10·5 
Beef and buffalo meat 4·4 4·7 5·0 5·2 5·4 

,, Columns will not add to 100 because only selected CGIAR commodities are included. 

sub-Saharan African commodities. But also note that the other com­
modities are redistributed less by the analysis: the relative value attached 
to maize, barley, beef and buffalo meat change little at different weights. 

The regional analysis for five CGIAR commodities comparing un­
weighted values of production to modified values weighted at 1 reveals 
that modification in some cases causes enormous shifts between regions 
(Table 15). The most extreme is in sweet potato, where the share with 
modifiers weighted at 1 is 68% for sub-Saharan Africa compared with 
levels of 5(% for unweighted value of production and lOo/o for weighted 
baseline value. The inter-regional shifts are also pronounced in sorghum 
(away from Asia towards sub-Saharan Africa), wheat (away from Asia 
towards West Asia-North Africa) and beef and buffalo meat (away from 
Latin America and the Caribbean towards sub-Saharan Africa). Even in 
rice, the relative allocation to sub-Saharan Africa increases sixfold over 
the unweighted value of production. 

Additional inputs: the A CIAR framework 

ACIAR has developed an information system to assist in its own resource 
allocation decisions. The system consists of a multi-regional inter­
national trade model using the concept of economic surplus to derive 
ex-ante measures of the relative economic benefits of alternative com-

Setting agricultural research priorities for the CGIAR 

- TABLE 15 
Sensitivity of Regional Distribution of Selected 

Selected 
CGIAR 

commodities 

Rice 

Production Unweighted, Baseline Weighted and Modifiq 

Regiona Value of 
production 

SSA 2 
WANA 1 
ASIA 93 
LAC 4 

Baseline weighted 
value of production 

4 
I 

90 
5 

89 

Value of 

·50 1·00 

8 
2 

13 
2 

80 
5 

SSA 1 2 rl 11!1 
4 8 

WANA 19 19 
ASIA 70 69 
LAC 10 10 

SSA 32 
WANA 3 2 
ASIA 40 29 
LAC 25 18 

Sweet potato SSA 5 10 
WANA 0 0 
ASIA 93 81 
LAC 2 2 

Beef and buffalo SSA 13 23 
WANA 9 7 
ASIA 21 19 
LAC 57 51 

a SSA = sub-Saharan Africa, WANA =West Asia-North Africa, LAC 
and the Caribbean. 

modity and regional research portfolios. To be considere 
should cause a 5o/o reduction in the unit cost of product 
modity. The economic benefits of such research are prop 
value of production of the commodity. The distribution oi 
among consumers, producers, importers and exporters is ~.~. 1 
The model allows for an assessment of the spillover effed( 
on particular commodities to other environments. It also 
ments about the relative strength of research and extensid 
rural infrastructure to be made. 

The ACIAR framework allows analysis to be conducte 
national level. It includes all major production and cons 
of the world and is based on F AO's agro-ecological ~ 
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Details on the system and its results are provided in Davis et al. (1987), 
Ryan & Davis (1990), Davis et al. (1988), Fearn & Davis (1991) and 
Ryan et al. (1991). 

A review of ACIAR commodity priority by region reveals consistency 
with T AC's analysis in several major commodities. The major difference 
between both outcomes at the regional level relates to the relative rank­
ing of livestock in sub-Saharan Africa and wheat research in West 
Asia-North Africa. ACIAR's results also suggest that, for all the devel­
oping countries taken together, commodities such as rice, potato and 
sweet potato appear to deserve more investment than the level suggested 
by the TAC analysis. 

ANALYSIS OF NON-COMMODITY SPECIFIC RESEARCH 

Natural resources. management 

The widespread degradation of the natural resource base has been a 
growing concern in many countries in recent years. The sustainability of 
agriculture in some areas of the developing world is under threat because 
of the loss of genetic diversity, depletion of forest and water resources, 
soil erosion, salinization, acidification, waterlogging, desertification, 
deforestation, and environmental pollution. 

Farmers' use of external inputs affects the quality of the resource base; 
underuse and overuse have detrimental effects. In farming systems where 
farmers plant crops annually with little or no external inputs, soil nutrient 
reserves are depleted and vegetative cover is reduced, thereby exposing 
the soil to erosion. Many cropping areas of Africa have been affected in 
this way. Research needs to develop integrated nutrient supply systems 
based on a balanced mix of external inputs, organic manures, biological 
nitrogen fixation and efficient cycling of nutrients. While high levels of 
external inputs are needed to sustain high levels of production in better 
endowed areas, it may induce pollution problems. The generally lower 
rates of agrochemical applications in many developing countries imply 
that pollution has not yet become a widespread issue for them. However, 
in some intensive crop production areas, particularly in Asia, Latin 
America and North Africa, policy measures are needed to increase 
public awareness of potential problems to ensure that subsidies do not 
encourage overuse. 

Research needed to address the many and diverse problems of 
resource degradation and environmental pollution is beyond the capacity 
of the CGIAR System. T AC then decided that CGIAR research on 
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resource management should be focused on issues that dii 
productivity and sustainability of agriculture, forest 
Furthermore, such research should be confined to issues 
those commodities and production systems within the C 

Important resource management research topics at t 
include the substitution of renewable resources, th 
(stewardship) of genetic resources and various valu~ 
(including their wildlife), the contribution of agriculture, 
composition and climate change, and the impact of th! 
agriculture. Broad issues requiring research include th~ 
munity and government agencies, agriculture and oth~ 
resource management and conservation. In addition to 
technologies for resource management, research should I 

the organizational, educational and policy aspects of res 
ment, and on institution building. The size of manage 
sidered in resource management research is also import~ 
priorities. For most purposes, the management unit is 
farm, but for some research a larger unit such as a land 
shed or an irrigation system is more suitable. 

Strengthening national research systems and information se 

The CGIAR began as a mechanism primarily for fundin 
research, but over the years increasing emphasis is bei 
collaboration with national systems in research and on ins 
ing. TAC believes a balanced approach to research and insti 
to be appropriate. 

The CGIAR system has provided training for larg. 
scientists from national systems (approximately 25 000 dl1.1!"1 
However, the training programmes at the CGIAR center 
account of the progress made. Group training, especiall 
oriented training, should be reduced in favor of individual 
training and visiting scientist arrangements. In addition 
information technology will offer the CGIAR centers new 
to collect, analyze and disseminate research information. 

Institutional weaknesses still place major limitations <:)l 

generation and adoption in the national systems of many 
the past the CGIAR centers have played important roles li 
building, including the organization of research networks,· 
of consulting services and the forging of institutional li 
more, ISNAR provides a comprehensive integrated a 
approach to strengthening national research systems. I 
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collaborative relationships between CGIAR centers and national research 
systems will increasingly augment the traditional institution-building 
activities. 

Research on socio-economics, public policy and public management 

The mission and goals of the CGIAR are unlikely to be achieved 
without a conducive policy environment. The lead CGIAR center 
involved in research on these policy issues is IFPRI, but other centers, 
notably ISNAR and IIML also play a role. The CGIAR primarily acts 
as a catalyst in the field of food policy research in (1) understanding the 
interactions between government action and human behavior in relation 
to agriculture, technology, natural resources, and consumption. and 
(2) collaborating with national systems in identifying policy and manage­
ment options. 

The broadening of CGIAR goals to embrace self-reliance extends 
policy and management research to include cash crops, reduction of 
staple food costs and the more efficient use of inputs and natural 
resources. The role of international trade in providing food security is 
gaining in importance. 

More policy research on sustainability issues is also needed. particu­
larly in securing stable funding for national research systems. 

CGIAR will continue the research on human linkages, particularly in 
relation to human nutrition and gender issues. More work is also needed 
on the structures and processes by which research products reach and 
are utilized by rural producers and urban consumers. 

There is also a need to develop a knowledge base on the management 
of public organizations, such as national research agencies and irrigation 
management institutions, to develop improved management concepts 
and tools. 

IMPLICATIONS FOR CGIAR PRIORITIES AND STRATEGIES 

Priority setting in the CGIAR is a complex multi-dimensional process. 
The framework for priority setting developed and used by T AC has 
many advantages. It allows the introduction of modifiers to reflect the 
various goals for the CGIAR, and it requires TAC to recognize at every 
stage that increasing some activities means decreasing others. The frame­
work facilitates greater transparency in the priority setting process. 
However, there are also disadvantages-such as the possibility of 
introducing biases in the choice of modifiers and their weights, and the 
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danger of relying too greatly on the numbers resulting n 
sheet analysis. It is also important to take into accoun 
the analysis, not just the spreadsheet analysis. The spre 
relates only to the allocation of priorities by region and 
zone, and by agricultural commodity. A different approa 
the analysis of activities that are not commodity or regid 

In this section we present T AC's preliminary views : 
research activity category, and on the implications of 
analysis for the distribution of resources across regions: 
sectors. Some outstanding issues are also addressed, indl' 
between CGIAR priorities and resource allocation. and 
of revised CGIAR priorities for strategies and the future Js 

CGIAR. 

Priorities by activity category 

CGIAR resources allocated across activity categ 
were 15% to conservation and management of natural re 
germplasm enhancement and breeding~ 35% to prod 
5% to socio-economics, public policy and public manag 
and 20°/o to strengthening national systems. This di 
not necessarily provide the basis for future allocation~ 
categories. Indeed, it will have been altered by the recent 
institutions and subject matter areas to the CG JAR Systei 

In all regions and agro-ecological zones, there was a 
for an expanded effort in research on the conservation a 
of natural resources. T AC therefore suggested an incr 
efforts in this category from the current level of 15°;;{ 
particular attention to sub-Saharan Africa and Latin A 
Caribbean. 

On germ plasm enhancement and breeding, T AC's o 
that the current level of allocation of 25o/o should be ' 
greater emphasis on Asia, particularly for rice. In t 
national systems should be able to do most of the appli~ 
research needed under the production systems category. 
suggested that the future allocation to this category b 
35% to 25% of the total. 

There are strong indications that the need for socio-eo: 
policy and public management research will beco~ 
important in the future. T AC therefore proposed th 
double its efforts in this category from 5o/o to 10% 
resources. 
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Regarding the strengthening of national systems, T AC's tentative 
conclusions were that overall emphasis on training should be reduced. 
Continued strong efforts in training will, however, be required in sub­
Saharan Africa, where institution building should also be emphasized. 
Information services is another area that should be strengthened to 
enhance partnerships with national systems. Thus the overall proportion 
of CGIAR activities devoted to strengthening national systems would 
remain the same, but with less in training and more in institution 
building. 

The overall tentative judgements on resource allocation by activity 
category, pending further consultations with stakeholders, are shown in 
Table 16. 

TABLE 16 
Priorities by Activity Category and by Region 

Activity 

L Conservation and 
management of 
natural resources 
including germplasm 
preservation (biodiversity) 

2. Germplasm enhancement 
and breeding in agriculture. 
forestry and fisheries 

3. Production systems of 
agriculture. forestry 
and fisheries 

4. Socio-economic. public 
policy and public 
management research 

5. Strengthening national 
research systems (including 
training, information and 
institution building) 

Total 

(System) ( S_vstem) 

1989 2010 
Base 

15 

25 

35 

5 

20 

100 

Rec. 

20 

25 

25 

10 

20 

100 

Regionu 

SSA WANA ASIA LAC 

+ + + 

+ 0 

+ 0 

0 + + 

+ + 

+ = More than the new system level allocation; 0 = equal to system level allocation; 
- = less than system level allocation but possibly higher than current allocation. 
u SSA = sub-Saharan Africa, WANA = West Asia-North Africa, LAC= Latin America 
and the Caribbean. 
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Relative priorities by agto-ecological zone 

The analyses of priorities by agro-ecological zone and by 
ecological zone show that, with respect to the baseline valu 
ture, relative emphasis should increase in tropical agro-eq 
(AEZs 1-4) and in the cool subtropics with winter rainfa,ll 

TAC does not have information on the current allocati 
resources by agro-ecological zone. The proposed new a. 
therefore not be compared with existing allocations. Howl 
its knowledge of current efforts TAC feels that the shifts i 

analysis are already under way in the CGIAR system. 

Regional priorities 

In previous TAC reviews of CGIAR priorities insufficient 
placed on regional priorities. The current exercise began, 
agro-ecological zones and therefore allowed a more 
analysis of the regional distribution of CGIAR resources ( 

Using the three-point base (area of land resource ba, 
number of poor people, and value of production) shifte1 
value in favour of sub-Saharan Africa. Applying the mo:~ 
creasing their weights further shifted the emphasis toward, 
Africa and also towards West Asia-North Africa. Having, 
implications of the _ana_lysis for regional balance very care~W 
eluded that any we1ghtmg greater than 0· 5 would have a di~r 

TABLE 17 
Impacts of Baseline and Modifiers of Regional Distribution of 

Current Allocation in Agriculture 

Regiona Baseline componentsb Baseline 

Value of Number Usable 0·25 0·5 
production of poor land 

(%) (%) (%) 

SSA 11·1 16·2 28·1 18-9 26-5 34·1 
WANA 7·1 5·4 12·3 6·7 7·4 8·2 
ASIA 60·4 72·1 33-3 53·5 86·3 39·1 
LAC 21·4 6·3 26·4 21-0 19·8 18-7 

Total 100·0 100·0 100-0 100·0 100·0 100·0 

a SSA = sub-Saharan Africa, W ANA = West Asia-North Africa, LAC 
and the Caribbean. 
b Each component is given a weight of 0· 33. 

95 

nal agro­
r agricul­
cal zones 

9). 
CGIAR 

tons can 
based on 
ed in the 

hasis was 
regional 

rehensive 
17). 
der use, 
baseline 

s and in­
-Saharan 
dered the 
AC con-

elative to 

Current 
(1989) 

allocation 

40·6 
12·9 
29-5 
17·0 

100·0 

in America 



96 G. Gryseels et al. 

The rapid population growth coupled with declining per caput food 
production in sub-Saharan Africa make a strong case for a major involve­
ment of the CGIAR in that region. The fragility of some of the marginal 
areas of its tropical agro-ecological zones and the slow rate of progress in 
productivity improvement to date add to the apparent urgency. On the 
other hand, the magnitude of population numbers, the narrowing yield 
gap and the limited scope for land expansion argue strongly for more 
long-term strategic and applied research in Asia. TAC's tentative position 
was that further transfers of resources to sub-Saharan Africa should occur 
only after a full debate has been held by members of the CGIAR. 

Priorities by commodity 

Although T AC has yet to reach final conclusions on commodity priorities, 
preliminary discussions have raised several important issues. TAC began 
by comparing the list of the top 27 agriculture commodities in developing 
countries with the current list of CGIAR commodities. Firstly, strong new 
candidates for inclusion in the CGIAR System were considered. Current 
CGIAR commodities were then reviewed, particularly those with relatively 
low modified values of production but which are important for limited 
subsets of regions and for countries. This led to a discussion of whether 
any current commodity should be dropped. Lastly, T AC looked at the 
congruence between the modified values of production and the current 
allocations to determine whether there was a need to consider altering the 
distribution of resources among commodities in the agricultural produc­
tion sector. 

Results of the spreadsheet analysis 
The analysis showed that 16 of the 27 commodities listed were already 
supported by the CGIAR System. It also confirmed T AC's earlier (T AC/ 
CGIAR, 1990) recommendation that vegetables (tomato, onion and 
cabbage) should be included in the CGIAR System. Of the remaining 10 . 
commodities, coffee, pig meat and cotton rank within the top 10. However, 
TAC's position on these and the other seven commodities (eggs, cocoa, 
poultry, tobacco, rubber and tea) is not to recommend their inclusion at 
this time for reasons related to the availability of other sources of research 
supply, and lack of comparative advantage of the CGIAR System. 

Current CGIAR commodities with relatively low modified value of 
production included lentil (0·3°/o), pigeonpea, cowpea, chickpea (0·6o/o), 
phaseolus beans (1·3°/o), soybean (1·7o/o), sweet potato (1-4o/o), potato 
(1-4°/o), yam (1·3o/o) and pearl millet (1·4°/o). In 1986, TAC had already 
recommended phasing out faba bean and lentil. 

Setting agricultural research priorities for the CGIA 

Criteria used by T A C 
To determine whether there was a need to consid 
relative rankings of priorities among current CGIAR co 
examined the results of its modified congruence analys 
used included current level of resource allocation relative; 
of the spreadsheet analysis; low-base weight; importan' 
modity (whether global, regional or in one or two e 
strength of national research programmes; importance ofi It 
within the farming system for the poor; alternative SOl.;J., 

record of impact achieved through research; possibilit~ 

and comparative advantage of the CGIAR. 

Implications 
The modified values of groups of commodities for all de 
combined were cereals 37·4%, roots and tubers 14·1 %, foo 
banana and plantain 13°/o, and livestock 28°/o. These figur 
1990 core resource allocations of cereals 50°/o, roots an 
food legumes 12o/o, banana and plantain 0·7o/o and livestoo 

If congruence analysis were to be strictly applied, diffi 
modified values and actual allocations could be used to r, 
whether CGIAR resources should be reallocated from ~~ 

legumes towards roots and tubers and banana and plant 
was that only large differences should be explored further. 

Based on the strength of national research systems, T 
duced emphasis on three commodities, i.e. phaseolus bea 
pigeonpea. Phaseolus beans are mainly produced in Br 
and over 80% of the world's production of pigeonpea 
grown in India. Brazil, India and Mexico are considered t 
strong national programmes. T AC nevertheless felt that c 
West Asia-North Africa on chickpea and in sub-Sa~ 
pigeonpea and phaseolous beans should be maintained!: 
importance of Ascochyta blight in the former, and t 
national programmes in the latter. 

Cowpea is largely produced in Nigeria, and could ~ 
commodity throughout West Africa, where national syste11 
T AC concluded that it would therefore be appropriate to 
to medium-term CGIAR support. 

T AC noted that soybean ranked above several other 1~ 
has substantial potential in developing countries. 

Yam, potato and sweet potato were not in the top 20i 
the modified list. In its 1986 review of priorities, T A 
short-term continuation of efforts on yam, followed by 
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review in five years. The assessment of the Third External Review of liT A 
(TAC/CGIAR, 199la) was that the comparative advantage in yam 
improvement lay with the Nigerian national research system, and that 
liT A should concentrate on germ plasm conservation and on the critical 
constraints to germ plasm improvement. T AC endorsed this view, and 
suggested that a review of the effectiveness of CG IAR research on yam 
should be part of the next external review of IITA, which has the global 
mandate for this commodity. 

Potato fell in the modified ranking, mainly because it is predominantly 
grown in the subtropics and cool tropics. National systems in these agro­
ecological zones are relatively strong. A case could therefore be made for 
reducing the emphasis on potato in some regions. T AC notes that CIP 
has already started to de-emphasize research on potato in its long-term 
strategy. 

Over 80o/o of the global production of sweet potato is in China which 
has a relatively strong national research system. Furthermore, there has 
been a steady decline in the importance of sweet potato as a food staple, 
and shifts in product utilization have occurred, largely in Asia. T AC 
proposed that the level of CGIAR support for sweet potato be maintained 
in the short term, but to reduce it in the long term. 

Pearl millet is an important crop in sub-Saharan Africa, where approxi­
mately half of the world's production is found. In Asia, millet is mainly 
produced in India. In 1986, T AC recommended a shift towards sub­
Saharan Africa, to which ICRISAT responded positively. The assessment 
of the Third External Review of ICRISAT (TAC/CGIAR, 199la) was 
that most applied and, in due course, strategic research of interest pre­
dominantly to India should be transferred to the national programme. 
TAC endorsed this view. 

In 1986, T AC recommended a relative reduction in the emphasis given 
to rice from its 25°/o level of commodity research expenditure. This recom­
mendation was based on the apparent over-emphasis on the commodity 
relative to its importance in global food supply and on the strength of 
national programmes in Asia. The analysis just completed seems to 
support this recommendation, but, for a variety of reasons well-known in 
the CGIAR, the relative funding for rice has not declined. 

The Committee reconsidered its earlier recommendation to reduce the 
relative allocation of rice, particularly in Asia where national programmes 
have grown even stronger. In West Africa, rice consumption continues to 
rise rapidly as a component in diets, substituting for traditional staple 
cereals and roots and tubers, especially in urban areas. Furthermore, 
weaker national programmes and higher research costs make African re­
search in general more expensive than research elsewhere. Given the 
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CGIAR decision to have a major upland rice improv 
Africa, T AC recommended funding at a critical minim 
gave the research programme a reasonable chance of su 
issue remains complex. T AC currently is mounting an int 
of rice in the CGIAR in conjunction with external revie~sl 
WARDA. T AC therefore will continue to consider the r~l 
tion of resources for rice. 

With respect to wheat, T AC noted that national re 
frequently have good capabilities for adaptive and applie 
that greater focus on strategic germplasm research is neeq 
sector is also assuming greater responsibility, as in the case 

Finally, T AC noted that, while the congruence on liv' 
appears close globally, there remain major questions abo 
regional and species emphasis. When Winrock Internatiori!, 
current livestock study and ILRAD and ILCA finalize th~ 
reviews, T AC will revisit livestock research priorities. 

Concluding remarks 

While T AC has not yet finalized its prionty recomme 
general propositions have emerged. This priority analysis 
prehensive and more quantitative than previous T AC e 
attempted to bring into the analysis quantitative indicatq 
important dimensions of the CGIAR mission and goals. I 
fully reviewed the outputs of similar efforts such as that 
quantitative analysis enhances the transparency of the t 
and the rationale for decision-making. A major conclusio 
TAC's analysis is that the current constellation of CGI 
highly congruent with present and future research and 
needs. 

The challenges facing the CGIAR at its birth have inte 
tion growth continues at high rates, particularly in Afrid 
malnutrition remain pervasive, the need for increased proc 
more acute as the opportunities for area expansion dimith 
term issues of sustainability have become both more pro~i 
severe. Thus T AC concluded that applied and strategic 
international level focused on productivity improvement 
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resource management for agriculture, forestry and fish~ · needed 
more now that it was in 1970. Despite a broadening co portfolio 
and additional interests in natural resources managemeq, CGIAR 
system remains a highly focused organization. The syst~ devotes 
critical and necessary levels of resources to selected commo of major 
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importance, and still focuses on a set of research activities that are most 
efficiently and effectively conducted internationally. 

Thus the tentative conclusion that no major changes in activities, 
regional emphasis and commodity portfolios should be made, should be 
seen as the strength of the CGIAR System. The Group and all its compo­
nents have always been futuristic and devoted to handling emerging issues 
of importance. The 1991 CGIAR System is both similar and different 
from the innovative 1971 model. It is similar in its commitment to improv­
ing the lot of the poor in developing countries by increasing their access to 
an affordable and sustainable food supply. It is different in its scale, 
breadth of activities, and emerging partnerships with developing countries. 
The challenge ahead remains enormous. 

OUTSTANDING ISSUES 

Links to resource allocation process 

The basis for an effective resource allocation process should be a compre­
hensive priorities framework which establishes, in quantitative terms, the 
relative emphasis to be given to the various research and research-related 
activities in the System and the centers (CGIAR Secretariat, 1990). TAC 
has made recommendations, in the form of broad quantitative targets, for 
the allocation of CGIAR priorities by category of activities, by com­
modity, by region and by agro-ecological zone. A quantitative assessment 
of priorities, however, cannot simply be translated in an equivalent 
allocation of resources. Other factors have to be taken into account, such 
as need for minimum critical mass, the cost of the research activity, com­
parative advantage, possibility of breakthrough, economies of scale, avail­
ability of alternative sources of supply and the need for international 
strategic research. 

The CGIAR has requested that T AC develop a mechanism for linking 
the resource allocation process to the System's overall priorities. The 
1989-90 review of the new resource allocation process highlighted the 
growing imbalance between perceived research needs and the availability 
of funds. T AC is thus cautioned to be aware of potential funding con­
straints. The aim is to use the priority-setting framework to set potential 
funding targets for CGIAR centers. 

The spreadsheet framework used by T AC in the current analysis of 
priorities is largely mechanical and does not handle activities that are not 
commodity (or region) specific. It can therefore provide only a partial 
input into the linkage mechanism. TAC intends to develop a more aggre-
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gate and institution-oriented approach which will draw on 
the priority assessment exercises, including TAC's collec~ 
and the institutional strengths and strategic plans of the cen 
caveat, T AC remains convinced that the translation of 
institutional resource allocation targets is feasible. A pr 
formulated at TAC's 57th meeting in March 1992. 

Implications for T AC's analysis of agricultural priorities for s: 
the future structure of the CGIAR 

If T AC's tentative conclusions on priorities are confirm 
remaining issue that needs to be resolved is the strategic 
implications of its analysis for center mandates and the futu 
the CGIAR System. 

TAC had already presented preliminary discussions on 
(TAC/CGIAR, 1990; 199lb). TAC proposed that the C 
should have two primary operational mechanisms: ecoregioq 
Ecoregional mechanisms would be charged with developi 
hensive understanding of agro-ecological zones, e.g. the so!" 
biological characteristics and processes, the impact of hut 
and their utilization, and applied and strategic work on i!Iil 
modities-crops, trees and livestock. Global mechanisms 
either, highly focused germplasm-based commodity research[~ 
strategic level, or strategic research on selected subject matter 
icy and management of transnational and global significanc~. 
to restructure the CGIAR System in that direction would r! 
ments in the mandates of many of the existing CG 
and explicit consideration of how ecoregional research ne 
addressed, particularly in eastern and southern Africa 
Clearly, the future structure and the size of the CGIAR wU 
influenced by issues of fund availability, governance needs an., 
forms. T AC is still debating the issue and is currently formu~ 
als on future strategies and the structure of the CGIAR Systei 

Next steps 

T AC will continue its discussion of priorities and strategies 
with the resource allocation process, and structural impliq: 
57th Meeting in March 1992. As already indicated, it plans t~ 
interactions with national research systems, center directors, 
bers, donors, and other members of the CGIAR and the rese 
nity. With these further inputs, TAC will finalize its revie 
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priorities and strategies and present it to the CGIAR in time for the Mid­
Term Meeting in May 1992. 

REFERENCES 

Broca, S. A. & Oram. P. (1991). Study on the location of the poor. Background 
paper prepared for the Standing Committee for Priorities and Strategies 
of TAC/CGIAR. International Food Policy and Research Institute, 
Washington. 

Cetron, M. J. & Johnson. J. N. (1972). Technological forecasting in a dynamic 
environment. In Quantitative decision aiding techniques for research and 
development management. eds M. J. Cetron, H. Davidson & A. H. Rubenstein. 
Gordon & Breach Science Publishers. New York. 

CGIAR Secretariat. (1990). Resource allocation in the CGIAR. A Report to the 
CGIAR on a review of the resource allocation process presented at ICW. 
Washington. D.C. 

Davis. J., Oram. P. & Ryan. J. (1987). Assessment of agricultural research 
priorities: an international perspective. ACIAR Monogra;'h No.4. Australian 
Centre for International Agricultural Research. Canberra. 

Davis. J. S .. McKenny, D. & TurnbulL J. (1988). Potential gains from forestry 
research and a comparison with agricultural commodities. ACIAR/ISNAR 
Project Paper No. 15. Australian Centre for International Agricultural 
Research. Canberra. 

Ezekiel. H. (1989). Medium term estimates of demand-based food aid require­
ments and their variability. In Food aid projections for the decade of the 
1990s. National Academy Press. Reprint No. 177. International Food 
Policy Research Institute. Washington, D.C. 

FAO. (1978-81). Reports of the Agro-ecological Zones Project. World Soil 
Resources Report No. 48. FAO, Rome. 

FAO. (1982). Potential population supporting capacities of lands in the 
developing world. FAO/UNFPA/IIASA. Food and Agriculture Organiza­
tion of the United Nations, Rome. 

Fearn, M. & Davis, J. (1991). Evaluation of fisheries research: an application to 
support international decision making. Contributed paper presented at the 
35th Annual Conference of the Australian Agricultural Economic Society. 
University of New England, Armidale, 11-14 February. ANU/ACIAR, 
Canberra. 

Gryseels, G. & Anderson, J. R. (1991). International agricultural research. In 
Agricultural research policy. International Quantitative Perspectives, eds 
P. G. Pardey, J. Roseboom & J. R. Anderson. Published for ISNAR by 
Cambridge University Press, Cambridge. 

Pardey, P. G. & Roseboom, J. (1991). Agricultural research capacity in a re­
gional and agro-climatic perspective. Background paper prepared for the 
Standing Committee on Priorities and Strategies of the TAC/CGIAR. 
ISNAR, The Hague. 

Setting agricultural research priorities for the CGIAR' 

Pardey, P. G .• Roseboom, J. & Anderson, J. R. (1991). AgricU!l 
Policy. International Quantitative Perspectives. Published 
Cambridge University Press, Cambridge. 

Ryan, J. G. & Davis, J. S. (1990). A decision support syste 
cultural research priority setting: experience at ACIA 
adaptations for the TAC/CGIAR. ACIAR/ISNAR Projeg 
Australian Centre for International Agricultural Res 
Canberra. 

Ryan, J. G., Davis, J. S., Menz, K. & Fearn. M. (1991). D 
use of a priority assessment information system in Aq 
Australian Centre for International Agricultural Research., 

T AC Secretariat. ( 1973). Priorities for national support to agri 
in developing countries. ODOR: IAR/73/23. Food a 
Organization of the United Nations. Rome. 

T AC Secretariat. ( 1976). Priorities for international support 
research in developing countries. Food and Agriculture 
the United Nations. Rome. 

T AC Secretariat. ( 1979). Review of priorities and strategies f1 
support to agricultural research. Food and Agriculture Or 
United Nations, Rome. 

T AC/CGIAR. (1987). CGIAR priorities and future strategies. ,.,, 
Food and Agriculture Organization of the United Nations,. 

T AC/CGIAR. ( 1988). Sustainable agricultural production: ,i 
international agricultural research. TAC Secretariat. Food 
Organization of the United Nations, Rome. 

TAC/CGIAR. (1990). A possible expansion of the CGIAR. 
Food and Agriculture Organization of the United Nation~, 

TAC/CGIAR. (199la). A review of CGIAR priorities. Part I a 
Working Draft. TAC Secretariat. Food and Agriculture 
the United Nations, Rome. 

TAC/CGIAR. (199lb). An ecoregional approach to research 
TAC Secretariat. Food and Agriculture Organization' 
Nations, Rome. 

World Bank. (1990). World development report 1990. Worl 
University Press, New York. 

103 

1 Research 
SNAR by 

ACIAR, 

ment and 
(Mimeo.) 

griculture 

gricultural 
ization of 

griculture 

nization of 

e CGIAR. 
he United 

Oxford 


