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TABLE 1, AVERAGE WORLD PRODUCTION OF A NUMBER OF TROPICAL OTAPLES*

Crop Tons/ha, Cal/100g  Kdible Cal/hg, Period  Cal/ha-
portion x 10 of Veg- dm/5
etation x 10

(1) (2) (5) (4) (9) (6)
(percent) (days)

Rice 2.0 352 70 5.0 150 33
Vheat 1.2 b 100 %1 120 bl
Maise 2.1(1.L)se %65 100 7.6 135 56{¥7)%»
Sorghum 1.0 353 20 3.2 135 2L
OCassave 9.1 153 83 1.6 3% b7 ]
Bveet potsto 6.9 11k 68 6.5 133 48
Yo 8.0 104 85 7.1 280 25
Oolocasnina 5.8 113 85 3.5 120 L6
Potato 11,1(10,0)** 70 8o 5.6 120 T5(h7)%e

# C. A, doVrice, J, D, Ferverda, and M, Flnch, "Choice of Food Crops
{n Relation to actunl mnd Potentinl Production in the Tropics,” Hicth, J,

Agric, Bel,, Vol, 15, 1907,

#* Pntimates for tropical conditions since large nnd efficient pro-
duction of maize and pototo are in temperste regions and coneiderobly
lover yields ore obtained in the troplcs,
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In considering the future potentisl of the various tropical root
and cereal crops, it would seem advisable to consider potential crop
improvement through breeding, Rice, maize, and wheat have raceived con-
siderable sttention in breeding programs while the several tropical root
crops have received relatively nil, Therefore, to estimate the relative
potenti.l for yleld improvement in the vartous crops, the maximum yields
obtained can be compared with the world average ylelds. For the purpose
of estimating maximum ylelds, figures were obtained by devricus from the
following research orgenizations:

Agricultural Experinent Station, Bogar, Indonesia
Internaticnal Rice Research Institute, Lco Banns, Thilippines
Centrel Rice Research Institute, Cuttack, India

Institut Nationale pcur 1'Etude Agronomique du Conga.

Flgure 1 shous deVries' findings with an estfmation of potential
increase in yleld still possible through breeding. BSince the cereals
8re generaliy approsching their potential genetic optimum for yleld because
of the extensive breeding vork already dene sn them, the difference between
their maximum cbtained yialds and the optimum potential improvement through
breeding sre much lesa than the Aiffarenca in most of the tropical root
¢ropa which have rocefved relatively 1ittle breedlng work. Algo, the grains
8re sonewhat limited by the size that the heads can attain. As the nlze
of the grain hends increase, a correaponding increase in stalk nize must
8180 occur tn support the increaced head velght, Oince, within a fairly
nerrow range, each plant species can produce only a limited nmount of
photosynthate, increased groin yield will be curtailed genetically by the
Recessary corresponding partitioning of photosynthate to the supporting
stalk. This ia not the cese with the root crops which have no need for
increased support of the economic structure of the plont aa pize {8
increased through breeding., Taking these considerationa into account,
Figure 1 showo that the root crops probably have a mich grester yield
potential than the cerealn and that the root crops are far behind in
breeding and selection.

Marketing Aspects of Productinn

Transportation

The bulliinesn of the root crops is a definite disadvantage as com-
pered 1o the relative comnactness of cereals, However, both crops are
sufficiently bulhy to require a substantial system of bulk transportation
to be moved any considerable distance from farm to market, The peasant
fermer's tosk often involves getting his produce to one of the small local
markets to bes sold by hinself or disposed of to other salesmen. If roads
are sufficient, middlemen or jobbers often follow a route among many
farmers or collection points where they gather the peasants' produce in
hopes of selling it in some distant urban market. If such an organized
transport system exists, the burden of transportation is greatly reduced
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FIGURE 1. AVERAGE WORLD YIELDS, MAXIMIM OBTAINED YIELDS IN SELECTED TROPICAL
EXPERIMENT STATIONS, AND ESTIMATED POTENTIAL YIELDS 70 BE REACHED THROUGH
BREEDING AND RESEARCH
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for the individual peasant farmer, The jobbers often travel considerable
distances, as shovn by Poleman's study of Ghana's food economy (8, pp. 167-
169). He shows that the demand of the Accra market exerts a pull upon
sources of staple crops far beayond the Coastal Savanna. About 55 percent
of the tonnage of the major staples (maize, canseva, and plantain) arrive
from areas over 50 miles from Accra, and about 30 percent travels more
than 100 miles or more (8, p. 169). Bulky fresh caseava and dried cassava
products were shown to move considerable distances, more than might be
expected for such bulky root crops. bhut such transportation ot the bulky
root crops requircs a system by which the peasant farmer can get his crop
tn one of the trucking jobbers.

The islend of Nevir in the West Indies is an example of where such
a system it lucking., Abcut 90 percent of the island's root crops are
grown by peasent farmers who usually cultivate less than three-tfourths
of an acre of root crops at any one time, despite a potentinlly rapld
{ncrease in demend from the growing local and Caribbean tourist industry.
The reason for the lack of ircreased pr~uction is the irability of the
majority of the pessants to get their root crops over the mountainous
terrain to the cne major public h!glway vhere government trucks provide
for trannport t» market (9, pp. 4t-52).

Processing of the root crops into various dried forms greatly reduces
their bulk and ircreases storing nbility, making them more competitive
with the less burdensome dried cereals,

Processing and storage

In general, the root crops have a releatively inferior storage ability
compared to the small grains. For this reason their supply often fluctu-
ates tremendously with the seasons, The grains, on the other hand, are
easily dried and olmost immediately ready for storage right after harvest,
The grains encounter a different type of storage loss than the root crops.
They are often heavily infested with insects and rcdents vhich inflict
tremendous losses, while the major storage losses for the root crops involve
weight loss through resplration and metabolism, premature sprouting, and
fungel and bacterial rots,

It hos been estimated that if losases in stored grains were eliminated,
there would be saved a quantity of carbohydrates sufficient to feed 250
million people each year (lg, p. 197). In the tropics, losses are often
particulerly severe, because most of the grains are stored in the farmers'
own granaries consisting of dried earthen bins or padded underground pits,
Increased rainfall and high humidities significantly are correlated with
increased losses, and it is in the high moisture reglons of Western Central
Africa where the root crops give the grains their greatest competition.
Although the cereals are usually stored only for the period between har-
vests, properly stored grains occasionally are held several years, How-
ever, losses generally increase with length of time in storage.
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Considerable effort has been made to try to increase the storage
1ife of the root crops. Above ground storage life varies with condi-
tions but are generally a matter of days for the vulnerable sweet poteto
and frerh cessava to several months for the hardier yam., Under dry,
well-ventilated conditions, yams can occasionally be stored from harvest
to harvest (3, p. 115).

Yems can alsc be stored very effectively by leaving the crop in the
scil until needed, Although this increaces the cost of harvest for yams,
it has proven n very eftfective means of storage for cassava., Cassava
roots can be su-cesnfully left in the ground for approximately two years
without loss in quality (3, p. 108).

Without refrigeration, cocoyams store only a week or two under most
tropical conditions, but if they are dried, they store satisfactorily
at room temnerasture for cocnciderable periods (ll, n. 267).

Drying ard procensing of the root crops greatly increase their com-
petitive storing ubility with those of the cereals. Cassava can be
chipped and sun dried, increasing storage iLife up to 3 to 6 months (lg,
p. 141), These can easily be ground into flour, also with good storing
quality. Gari consists of fermented cassava gratings which form a granular
meal that compares favorably with the cereals as a transporteble and
storable product. The same is true for the slightly more bulky "kokonte"
or dried sliced roots,

Despite the high demand for yam in the fresh state, yam flour and
flakes have been tested and show considerable promise in storage .ability
(13, p. 85). Cocoyam flour and a fermented mash called "poi" are pro-
cessed products aiding in storability. Converting sweet potato into flour
not only increamses storage life but has been shown to be a satisfactory
substitute for wheat flour at a rate of 15 percent in bread and 2V to 30
percent in pastries (14, pp 115-125).

Although the grains have a definite storage superiority over the :
root crops, processing of the root crops greatly increases their storage
‘quality, and with further research, the differences in storage ability
may be reducad considerably. R

IV. Aspects of Demand

Consumer Preferences and Relative Prices

Consumer preference is an essential aspect of demand for the staples,
but meny factors come into play to determine which staple crop a certain
people will prefer. Although price relationships are important, various
social, cultural, and traditional factors also can greatly influence
demand, The Central West African countries of Ghana and Nigeria are a
fine example of this. In this reglon, yems were virtually the only staple



”-12{1-

crop -before -the -introduction of cagsava, -corn, and-cocoyam from the

- Americas.and Asia.. Yams have assumed, through time, a very. significent
sirole in the .cultural - and traditional -1ife of the people in the rural:

‘ areas, and are usually preferred. above -all other staples. despite the

.:relative high cost (15, pp. 80-81), :

The importance of yams in the food preferences of the people of
»- Ghana. and Nigerie can be seen from the following data showing the rela-
z;tive price ratios of- yams to other major calorie sources (15, P. 81)

Area’p_ B "bwe-nv~ITice Ratios per Unit Caloric Value
Yam/Cassava Yam/Maize  Yam/Rice
.Ghana 1:1.7-3.8 1:3,0-5.5  1:1.0-1.9
!rNigeria ‘ : , S
East _ ‘;1:3.2-5;3 1:2.6-3.2 1l:1,1-1.6
West . 1:3.0-4.8 1:1.8-3.3 1:1.1-1.6
North (Kabba Province) 1:2.2 - - l:2.5 - 1:0.7

Cil The ebove ratios indicate a strong preference for yems, 'since rela-
-tively high prices are paid for this crop and large quantities are con-

;;.sumed., Most of the data were obtained from urban and semiurban districts,

and if the figures for prices from small rural markets were included, the
-ratios would probably be higher than those above. Rice compares most
favorably with the yam, but because of the restrictions and limitations
that most peasant farmers in Ghana and Nigeria would face in trying to
grow rice, yam production would seem more favorable from demand considera-
'tions.

st A.gradual displacement of yam by cassava 1s beginning to occur in
some regions as the trend toward urbanization increases and the growing
. urban proletariat (often at a low wage scale) seeks easily prepared,
inexpensive food (15, p. 81). In some rural areas yams are an almost.
universal food despite their cost, but in the large towns of Western
Africa it is becoming known as a "rich man's food." .

Relative prices can give some objective information indicating con-
sumer preference. To obtain price data on a very broad basis, I used
the average community prices as quoted by the U.S.D.A, Economic Research
Indices of Agricultural Production for Africa and the Near East and for
the Western Hemisphere (16 17) The price averages quoted were the
average prices received by farmers for the period 1961-1965 and were
expressed in dollars per metric ton. Because of the large weight dif-
ferences between the root crops and the cereals, the relative prices
would be much more meaningful if expressed in price per unit caloric
value, Besides, when a consumer purchases a staple food, he is buying
1t for its food value (calories) and not for its sheer mass., For this
reason, I converted the U, 5.D.A. figures to price per 1000 calories based
on the caloric values stated in Table 1. The only exception is the
caloric value for millet which I obtained from Johnston (g, p. 160).
Table 2 1ists the prices per 1000 calories for the major staples of Ghana,-
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'TABLE 2, AVERAGE PRICES OF VARIOUS STAPLES RECEIVED BY FARMERS

wifinl R.1961-1965, RANKED IN ORDER OF PRICE PER 1000 CALORIES
mpaltrey e
. Country Crop Price per Price per
R A Metric ton 1000 Calories
Ty i V(U.S. dollars) (U,S. dollars)
P AT REYS o SRR , Lo
',ﬂh&ﬂﬂ{;' Yan : - 73 '070
Rice 1k9 .oh2
Cocoyam 46 ouL’
. Millet 131 038
Sorghum . 130 0357
- Malze : . 87 ,024
Cassava . 3T .02
GUEE o E ot ‘ . ,
iNigeria . Yam _ 6L gzﬁ
T Cocoyam 50 LOH4
Rice 103 . .029
Millet 70 1,020
Sorghum .70 - ,020
- Cassava .29 019
. Meize .93, 015
Jamaice Potato 85 12
Yam & Sweet Potato 60 .055
Cassave. 70 .0l6
Rice 130 LO3T
oo Semr Y corn . 65 .01
s hed o o e e L
- Trinidad Yam & Sweet Potato © 58 053
ame ool Cagssave = -6 Ol -
Con L ,Rice- - 4 91 ; -026)”,
... -Republic  'Potato . 59 ° 1,085
-7 sweet Potato . 55« “L,0u8
Rice 1160 - " 1,046
Cassava B V-] 027
Maize Y60 oot

P

~£»U. 8. Dept, of Agr,, Econ, Res..-Ser., Indices of Agricuitural
Production in Africa.and the Near East, (For. Agr. Econ. Rept, 265),

1971,

U, 8, Dept, of Agr,, Econ, Res, Ser,, Indices of Agricultural

Production for the-Western Hemisphere, (For. Agr. Econ. Rept. 264 B

1971 .
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Nigeria, Dominican Republic, Jsmaica, and Trinidad, Aside from the inherent
errors of the data, the price relationships show something of the prices
consumers are willing to pay for the variocus staples, This gives us an
indication of consumer preference with certain limitations relative to the
quantity consumed., We see for Jamaica and the Dominican Republic that the
Irish potato draws a very high price relative to the other stnples, how-
-ever, the qualities consumed are relatively small, Thus we must not over-
. emphasize the present consumer demand by the present price, In contrast

to the potato, the yam in Ghana and Nigeria also commands a high price but
is also consumed in large quantities, thus indicating a strong present con-
sumer preference. The high Irish potato prices received by farmers in
Jaraica and the Dominican Republic, do, however, indicate a potentially
favorable crop for increased peasant production,

We can see from Table 2 that in Ghana and Nigeria malze, cassava,
millet,and sorghum consistently are the lower cost staples while yam,
cocoyem, and rice command higher prices. In Jamaica and Trinided, corn,
cassava, and rice generally tend to have lower prices than potatoes, aoweet
potatoes and yams. In the Dominican Republic the same hierarchy is true
with the exception of rice commanding a relatively high price. The dif-
ference lies in the fact that the Dominican Republic is attempting to be
seif-sufficient in its rice production while Jamaica and Trinidad import
considerable quantities frcm their commonwealth neighbor, Cuyana, at rela-
tively low cost. The Dominican Republic's rice production probebly is not
as efficient as that of Guyana where the extensive, well-irrigated, low-
lands are excellent for rice production, and also the government of Dominican
?egublic h;s placed price supports on rice production causing higher prices

_1_" p' 15 .

Elasticities of Demand

Income elasticities of demand as listed in the FAN Agricultural Com-
modity Projections are useful in indicating a general relationship between
per capita quantity consumption of various commodities with corresponding
one percent increase In income. These data are not only useful in demand
projections, but give a general indication of consumer preference for parti-
cular commodities as the means of purchasing them increase, Data from the
FAO commodity projections for 1975 and 1985 for Jamaica, Trinidad, and
Nigeria are listed below, giving inccme elasticities of demand for several
of the starchy staples (19, pp. 79, 80, 90):

-

Commodity Jamaica Trinidad Nigeria
Wheat 0.3 0.2 1.1
Rice 0.k . 0,2 0.6
Coarse grains =~ . 0.3 0.0 R
Btarchy roots - . .= “ 0,2 =0, w022

{
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Although the starchy roots probably have conmsiderable variability
in their demand wlasticities, they are bulked under s single grouping,
Despite this, the general trend is clear, that in these three countries
the root crops tend to heve a lower income elasticity of demand. There-
fore, as income increases in these countries, per capita consu~mption of
the root crops increases less than that of the cereals. This is a vell
established general tendency in most developing countries,

Future Demand

Although per capita demand for the starchy root crops and the cereals
are important conaiderations, possibly more {mportent for production plan-
ning are considerations of total demsand for particular crops. Total demend,
8 function of populatisn end income growth, will be an i{mportant factor
in determining which crops are to be recomcended for production in rural
development. With growing incomes, the future demand for the cereals would
tend to increase more thon the root crops. But populationc are also expected
to continue to rise in West Africa and most of the Caribbean islands with a
corresponding rapid growth of urban centers. The increase in total popula-
tion with proportionetely fewer people remaining in the rural sectors will
place &n increasing burden on the peasant farmer to produce more food, He
must not only increase production to meet the demand from population growth,
but also to meet the grcwing demand of an ever expanding, nonfood-producing
urban sector. Previously, we have noted that the root crops are better
able to meet the needs of the peusant farmer for a crop that ylelds well
with relatively few inputs, and also meets the reeds of the low income
classes for an inexpensive source of calories. Rapid urban growth in the
developing world is not generally producing a new middle class with its
increased demand for the more desirable (higher income clasticity) foods,
but instead are harboring a grocwing mass of low income groups, who place
high demand on inexpensive calorie sources.

Poleman's study of Ghana's food economy substantintes the importance
of the inexpensive root crops in the diet of the booming city of Accra and
other urban centers {8), It would seem that, despite the general preference
for cereal staples over root crops, the situation of the urban centers would
indicate a large demand for the root crops for some time into the future,

Several developments in root crop processing may also play an important
role in their future demand. Baked goods made from wheat flour are a staple
food in many of the tropical developing countries. Since wheat is a tem-
perate crop, wheat imports are often very high for these countries, placing
a lerge strain on their foreign exchange. Sweet potato flour has been
shown to be satisfactory as a wheat flour substitute at a rate of 15 percent
in bread and 20-30 percent in pastries (14, pp. 115-125). Implementing
findings such as this may greatly increase demand for domestically produced
root crops as well as reduce loss in foreign exchange.
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Also worth mentioning are the potentials for cassava-as animal feed
both for domestic production and even as an export product, The Puropean
Bconomic Community is importing large quantities of csssava as a raw
materiel for compound animel feeds. The totel import vslue of cassava
into the EEC in 1966 wes $57.5 million and is expected to increase (20,

p. 9).

As a feed, cassava roots are low in protein, but the leaves contain
as much as 30 percent protein., The International Center for Tropical
Agriculture (CIAT) in Colombia is investigating the incorporation ol the

" leaf protein into an overall, complete faed with the roots supplying the
main bulk. Developments such as these hold promise for increased demand
for some of the root crops. -

V. Effect of Society in Choice of a Staple Crop

The choice of food crops chosen and emphasized in rural development
will largely influence the success of any program designed to increase
rural employment and income and thereby reduce the mass migration to the
urban areas., We have tried to briefly investigate some of the aspects
of the various stople croos that would determine their value in rural agri-
cultural production. In a recent study at the University of the West
Indies in Trinided, the operation of small farmera were shown to be eco-
nomically feasible if the proper crops were chosen for production (gl).
The choice of crops was based on some of the criterie we have investigated
thus far. From the data obtained, several hierarchies of the staple crops
might be constructed to see an overall comparison among the various staple
crops. ‘

A cost of production hierarchy can be found on page S, relating costs
per acre, per pound, and per 1000 calories., Cost of production per pound
has 1little direct meaning in comparing the bulky root crops with the
lighter grains, Of greater concern for comparison are the cost of pro-
duction per acre and the cost per unit of food value (calories). The
peasant farmer secks a crop that ylelds well on relatively small land area
 per unit of time of growing season (lical./ha. per day). At the same time
this cost of production must be low (cost/lOOO calories). Below are the
cost of production hierarchy for the cost of preduction per 1000 calories
as reported on page 5 and a hierarchy for average production in the tropics
in terms of calories per hectare per day from the data im Table 1:

Cost/100C calories Kilocalories/hectare/day
(lowest to highest) - (hiphest to lowest)

1 cassava’ 1 sweet potato

2 sweet potato 2 Irigh potato

3 mailze : : 3 cocoyam -

i cocoyam i maize

5 sorghum 5 casgsava

6 millet 6 rice

T rice T yans

8 yanms 8 sorghum
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Bince the pessant farmer 1s seeking high yielding crops with low
costs of production, the crops on the upper range of the two hierarchies
would be most suitable based on the above eriteria, The most favorable
crops appear to be sweet potatoes, cor yams, majize, end cassava, The
relatively high cost of production and lower ylelds make sorghum, rice,
and yams less favorable,

Now thut we have determined which 2rops gererally will yleld best
and cost leas to produce, let us investigate what prices the farmers can
receive, and thus get a feeling for which are the better income producing
crcps, This factor will be influenced by many circumstances including
the region vhich we investigate., If we refer to Table 2 (page 13), we
see thut in Ghane snd Nigerin, yams, rice, and cocoyams bring the higher
prices per 1000 calories and cassava and maize, the 1lnwest prices, With
the exception of cocoyars, the crops which yleld best and .ve least costly
tc produce bring a lower nrice to the farmer, Therefore, in the Ghana
and Nigeria situation n> clear snd obvious "most favorable" group of
staple crops can be recomaerded for peasant production as opposed to a
"less favorable" group in terms of peacnnt income improvement, iore
information would be required of thLe perticular soil, climatic, and local
merketing factors before any recormendations could be nmade.

In the West Indian rituntion, as shown by the data tor Jamaica and
Trinided, the situation is differernt., lere yoms, sweet potatoes, end
cassava commond better prices for the farrier than do corn or rice (Table
2). But even here we sce differences due to location and other factors
such as price supports. Prices per 1000 culories are higher for rice in
Dominican Republic than for casssva, probably due to price supporte 1ssued
by the government.

The varied situation between that found in Central West Africa and
that of the West Indies indicates the importance ot investipgating the
meny factors involved in any one region before draving eny conclusions
a8 to which is best suited for increasing peasant incomes.

Should the root crops generally be seen as a more tavorable choice
in any particular region, I would possibly foresee criticism bnsed on
their low protein composition. It is true that the grains contain 7-11
percent protein per 1CO grams edible proportion as compared to only 0.L-
2.8 percent for the root crops. But determination of food quality should
be done with calories, not weight, as the base, especially in comparing
crops with such divergent moisture contents as the grain and root crops.
Where this 13 done, protein composition differences are considerably
smoller. Table 3 1ists the various crops in nrder of their ability to
produce protein efficiently, but also lists their protein content per
100 calories. Except for cassava and some sweet potato varieties, the
root crops compete favorably with the cereals. When protein quality is
taken into account, differences become even less distinct.
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- TABLE 3, PROTEIN PRODUCTION EFFICIENCY AND COMPOSITION OF THE
VARIOUS TROPICAL STAPLES, RANKED IN ORDER OF PROTEIN
PRODUCTION EFFICIENCY

Crop Protein Protein Utilizable
per per Protein
100 Cal. ha./day

(grams) (grams) (percent)
Potato (world) 2.5 1875 5.9
Potato (tropical) 2,5 1225 5.9
Maize (world) 2.8 1568 4.7
Maize (tropical) 2.8 1036 4.7
Wheat 3.2 1088 5.9
Colocasia 1.8 828 o=
8orghum - 2,9 696 -
Rice 2,0 600 9.
Yems | 1.9 k75 4.6
Bveet Potato . 0.35-2.5 - 192-1200 L.
Cassava  .'f . - 05 161 09

" SBources:

0. A, deVries, J, D, Ferwerda, end M, Flach, "Choice of Food Crops
in Relation to Actusl and Potentiel Production of the Tropics,"” Neth, J,

Agric, Bei,, Vol, 15, 1967,

D, G, Coursey and P, H, Ha.ynes, "Root Crops and Their Potential as
. Jood in the Tropics,” World Crops, July-August 1970, o
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VI, Conclusion

Keaping in mind the general nnd veriable nature of much of the data
upon which conclusions were drawn, we have observed several important
points in relation tochoosingbetween staples for tropical peasant agri-
cultural development. Wz have seen that the root crops tend to have
8lightly higher caloric yields per unit area per unit of time, and that
the genetical potentinl still untupped through breeding is much higher
in roct crops than in the cereals. With few exceptions, the root crops
have lover costs of production than most of the cereals, but the importance
of this is largely related to the farmers' returns which, as we have seen,
vary vith the —eglon uinder study.

Should incomes be expected to rise in a developing country, root
crops would tend to be less preferred over mnst cereals. Rut the increase
of urban cernters perpetuates considerable dermard fer the generally low
cost root crops,

In terms of storsge and transportation, the cereals are far superior.
Attempts at reducing the bulkiness of root crops and increasing their
storage ability by processing and drying increace their competition w.*h
the cereals.

Although the cereals have been clalied as being better sources of
protein, the differences are greatly reduced if we view protein composi-
tion in terms of calories and not weight,

In very general terms, the root crops appear to be superior to the
cereals in terms of cost of production and yielding ability, and the
latter seems to have considerable room for improvement. FProtein defi-
ciencies between the two staple crop grouns are not as great as previously
stresced, Finally,as breeding programs for the tropical root crops are
initiated and expanded, I would recommend that they be accompanied by
research on storability and processing. It seems imperative that the
tropical root and tuber crops be given considerably more emphasis on
present tropical agricultural development schemes than is presently being
done.
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