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CHAPTER I

INTRODUCTION

This study represents an integral segment of over-all analysis for agri-
cultural sector planning and’ development undertaken by the USAID Mission
in cooperation with the National Planning Office of Panama, The services
of the Food and Feed Grain Institute were supplied through the Technical
Assistance Bureau of AID/Washington under the worldwide contract with Kansas
State University at the request of Dr. J. Robert Moffett, Chief of Rural
Development for AID in Panama. During his month tour in Panama for the study,
Dr. Phillips was given local support as a member of the AID Mission staff
advising the Panamanian National Planning Office. Me was supported also
by the Institute of Economic Development (IFE), the Office of Controller

General, and other official agencies of Panama directly concerned.

A. PRurpose of the Study

The general objective of the study is to identify the major long-term
needs and opportunities for improving grain marketing in Panama within the
setting of balanced development for the total agricultural sector of the
country, Specific goals include the following:

1. Identify projected patterns of demand for grain and grain pro-
ducts through 1980.

2. Develop projections of grain production potentials by province
through 1980,

3, Develop projections of market volumes and distribution patterns
for rice, corn, and edible beans,

4, Identify major improvements in existing marketing and processing
facilities needed to meet projected requirements.

5. Evaluate grain price policies and price support programs as they
affect producers, handlers, and consumers.



6, Identify major needs for production and marketing services to
support balanced development of efficient grain marketing in
Panama,

B, Summary of Conditions in Panama

In order of importance, the two major food grains in the Panamanian
diet are rice and corn, Frijoles and other edible beans also are relatively
important. The small grains (wheat, barley, rice, and oats) are not produced
in any significant quantities in Panama. Grain sorghum and soybeans have
been tried on a very limited scale but have not become established as economic
crops.

Rice is the major grain crop in most provinces and the dominant crop
in the large mechanized farming areas such as those of Chiriqu{ and Coclé
Provinces. In most areas, rainfall is ample and irrigation is not required
for rice production. Rice can be groun the year round and harvest peaks
are governed only by the need to time planting and harvest in the relatively
dry months, By following the early fall harvest with a winter raioon, the
more skilled producers have learned to grow two crops per year on the same
land. Rice is harvested at relatively high moisture contents and must be
dried artificially prior to storage and milling,

Corn is grown throughout the country but is relatively most important
in the central provineces, particularly Los Santos, Herrera, and Panami,
Most of the production is of the flint type and about 55 percent of the har-
vest is uged for human food, The remainder is used for feed and seesd on
farms (about 35 percent) and as an ingredient for commercial poultry and
1livestock feeds (about 10 percent). The crop is grown for both fall harvest
(about 60 percent) and spring harvest (about 40 percent), There are large
mechanized corn producers in Panama, but compared to rice, corn is relatively

more popular among the small non-mechanized farmers.



Frijoles and other edible beans are primarily a spring crop (about 88
percent of the annual production), grown following the f£fall harvest of rice
or corn. Most of the volume is produced by small farmers with little or
no mechanization,

Rice production has increased steadily over the past 10 years from about
2.1 million quintals in 19260-1961 to more than 3,6 million quintals in 1969~
1970. The increased production has just ghcut kept pace with growiiig domes-~
tic demand, so there has been little opportunity for rice exports but a mini-
mum need for rice imports in recent years., Corn production also has continued
to increase over the period but at a slower rate and has kept pace with increas=-
ing demand in recent years. The production of edible beans has not increased
significantly and the increasing demand has required added imports in recent
years.

A large percentage of Panama's grain production is consumed on the farm
and does mot enter marketing channels., Producers retained for on-farm con-
sumption from their 1969-1970 crop about 47.5 percent of the vice, 67 percent
of the corn (26 percent for food and 41 percent for feed and seed), and 50
percent of the edible beans produced in the country, These percentages will
decline through time as total production increases and the population con-
tinues to migrate to the cities,

Grain marketing is accomplished both by private channels and by the
Government through Instituto de Fomento Economico (IFE)., The domestic pro-
duction moves through private chanels so long as the market price to farmers
remains above support levels, but substantial quantities are delivered to
the Government by producers when the free market price falls below the support
price. IFE is the sole agency for importing grain. In addition to its direct

marketing functions, the Government performs a regulatory function, including



control of consumer prices for grain and graiu products, as well as a service
function, including grain inspection and grading, research and eduecation,
and market news,

Rice millers are a dominant factor in the private trade, controlling
most of the commercial drying and cleaning capacity and grain storage capacity
as well as the milling capacity and marketing services for rice and milling
by~-products., Many of the larger milling companies also handle tractors,
combines, and other farm machinery, fertilizers. pesticides, and other inputs
needed by rice producers. Grain elevators and other specialized private
and cooperative grain merchandising companies are uncommon, Local assembly
functions are performed by the millers, through agents or direct represen=
tatives, and by local dealers and merchant truckers.

The major consumer markets for grain products are in Panami and Colén
in the central section of the country. The major production areas are lo-
cated some distance from these centers, For example, the largest and most
rapidly growing area is Chiriqui, the most northern province on the Pacific
side of the Isthmus. There are no railroads serving the area, so the grain
must be transported by truck or by ship. Because of problems in receiving
and shipping by water, most of the transport from the north moves by truck,
Shipments from Darién Province in <he far south must move by ship, however,
because the highway to this section has not been completed.

The major terminal points for grain storage, handling, and processing
in Panama are (1) David in Chiriquf Province (645,000 quintals of storage
capacity), (2) Penonomé in Coclé Province (370,000 quintals of storage capa-
city), (3) Panamd (260,000 quintals of storage capacity), and (4) Sond
(200,000 quintals of storage capacity) and (5) Santiago (130,000 quintals

of storage capacity) in Veraguas Province, All of these except Panama are



production oriented, being located adjacent to centers of grain production.
For example, in the 1970 crop year the three provinces (Chiriqui, Veraguas,
and Coclé) accounted for 74 percent of the production and 88 percent of the
off-farm marketing of rice together with 54 percent of the production and
58,5 percent of the off-farm marketing of corn in Panama. Panama is demand
oriented, being located adjacent to the country's major consumption cenmter,
In 1970 this area represented 55 percent of the commercial (off-farm) demand

for rice and 68,5 percent of that for corn in the country as a whole.

C. ' Importance of Grain in Balanced Development of the Agricultural Sector

Although Panama produces a wide variety of crop and livestock producis,
the nation's agriculture is dominated by rice and other grain production,
Average annual rice consumption is 136 pounds per capita. The vast majovity
of farmers in all provinces of the country produce rice, A large percentage
of these.same farmers also cultivate corn and edible beans. About 35 percent
of the nation's active farm land is devoted to rice production, 28,5 percent
to corn production, and 5 percent to the production of frijoles and other
edible beans. Clearly, development programs which increase the efficiency
and profitability of grain production have a major impact om the primary
agricultural sector as a whole.

Grain likewise is dominant in the country's associated agricultural
industry, The large fraction of total human and land resources devoted to
grain production indicates the relative importance of grain in the total
demand for farm machinery and tools, fertilizers, pesticides, agricultural
credit and other agricultural inputs, The milling and marketing of rice
and corn represent one of Panama's major industries both in terms of numbers
employed and in terms of total value added. The industry provides major

support for a large number of private truckers, food handlers, and others



as well as for those divectly involved in drying, storage, milling, and han-
dling of grain, Considering both the agricultural inputs and the product
myrketing, the significance of grain to associated agricultural industry
approaches that to primary agriculture in Panama.

Rapid strides have been made during the past ten years in increasing
yields and production of rice and coxn and in increasing the capacity and
efficiency of the supporting agricultural industry., Still, the need exists
for expanding output at an increasing rate during the next ten years. Do-
mestic demand for milled rice is growing at the rate of nearly 13 million
pounds per year and that for corn at the rate of some 10 million pounds per
year. In addition, the fraction of the total crop which must be handled
through marketing channels from farms to distant urban consumers is increas-
ing by 1.35 percent per year in the case of rice and about 2,0 percent per
year in the case of corn, Thus, development of the grain subsector of agri-
culture must proceed at an increasing rate in order to keep pace with Panama's
groving consumer demand.

Panama has the basic human and natural resources together with the teche
nology needed to meet the development challenge for grain production and
marketing of the next ten years. Additional lands are available for clearing
and development for grain production in all provinces except Veraguas, For
the country as a whole, available new lands suitable for grain total more
than 300,000 hectares -- an area substantially larger than that now devoted
to grain production. Potentials for continued yield increase axist through
more widespread adoption of improved strains of rice and hybrid corn and
the associated crop management practices. The grain marketing structure
in Panama is basically sound and capable of making the adjustments needed

to meet the development challenge,



The needed development of grain production and marketing of the magni-
tude called for in the next ten years will not come automatically, however,
Careful plans must be made'for balanced development and timing in all the
subsectors involved, Government policies and programs must be carefully
coordinated, Resource requirements must be identified in specific terms,
and plans must be laid to insure that these resources will be brought to
bear effectively, Finally, the programs for development of grain production
and marketing must be integrated with the other agricultural development

programs to insure balanced development of the total agricultural sector

of Panama's economy,



CHAPTER II

EXISTING PATTERNS OF GRAIN PRODUCTION, DEMAND AND DISTRIBUTION

The historical patterns of grain production, demand, and distribution
can be identified quite clearly from the annual statistical publications
of the Bureau of Statistics and Census in Panama, Plantings, yields, and
production of rice, corn, and edible beans are reported annually by province,
Separate figures are reported for the first crop (fall harvest) and the second
crop (spring harvest). Sound estimating procedures are used and the reported
figures are believed to be quite accurate.

The units of measure used in Panama are quintals (one hundred pounds),
hectares, and quintals per hectare. Rice is reported in terms of rough
rice (paddy). Corn and beans are reported on a shelled basis. Rice and
corn are reported on the basis of 14 percent moisture and no foreign material.
Edible beans are reported on the basis of 12 percent moisture and 2 percent
foreign material.

In the case of rice and corn, the utilization is reported separately
for seed, on~farm consumption, and off-farm marketings. Onefarm consumption
of corn used for human food is reported separately from that used for poultry
and livestock feed.

The total consumption of grain products is not reported separately by
province, In order to construct grain supply and utilization tables by pro-
vince, the consumption was prorated in this study on the basis of relative
human populations. Semi-detailed population statistics are reported by city

and rural areas within each province by the Bureau of Statistics and Census,



A, Patterns of Grain Production

1, Rice

The reported total annual production of rice by province in Panama for
the crop years 1960-1961 through 1969-1970 is shown in Table 2-1, Over the
ten-year period, total production increased from 2,114,800 quintals to 3,643,000
quintals, Except for Los Santos, all provinces shared in the increase in
rice production, but the major increases have come in Chiriquf: Coclé, and
Veraguas Provinces. The average annual increase in production was 81,681
quintals in Chiriquf, 40,709 quintals in Coclé, and 28,810 quintals in Veraguas.
On the average over the period, Chitiquf'represented 28.3 percent of Panama's
total production; Veraguas, 25.5 percent; and Coclé, 9.9 percent. However,
in the last reported year, the percentage represented by these three provinces
were 46,7, 26,0, and 19,1, respectively,

The greatest percentage increases in rice production have occurred in
Coclé (256 percent), Darién (195 percent), and Chiriquf (161 percent), Rice
production in these three provinces is dominated by large producers with
fully mechanized operations. Their rice fields are relatively large and
most of the harvest is done with self-propelled crawler track combines owned
by custom operators.

In eontrast, rice farms are smaller and less mechanized in Veraguas Pro~
vince’than in any other province in Panama., Land in this area has been settled
for many yezars, and there are limited opportunities for expanding farm size.
Fields are too small for harvesting by combine and no suitable small-scale
mechanical harvesters have been developed. Even in this area where population
pressure on the land is great, labor is a limiting factor during planting
and harvest. Farmers reportedly avoid some of the high-yielding strains

and heavier seeding rates because of the scarcity of hand labor for harvest.



TABLE 2-1., PRODUCTION OF RICE BY PROVINCE IN PANAMA, 1960 - 1970
(1000 Quintals, Rough Rice)

Bocas del

Los Country
Yqar Toro Chiriquf Veraguas Herrera Santos Coclé Panami Colén Darién Total
€960-61 4.2 523.4 657.5 223.7 285.9 157.3 184.0 36.4 42.4 2,114.8
1961-62 6.8 645.8 634.4 206.3 325.9 182.9 271.1 57.1 70.3 2,400.6
1962-63 6.1 639.7 606.0 250.8 313.6 217.5 255.7 59.8 69.3 2,418.5
1963-64 8.4 637.6 567.5 266.4 339.1 190.7 272.2 61.8 107.3 2,451.0
1964-65 17.9 677.5 689.3 357.4 394.5 199.6 285.0 82.8 111.8 2,815.8
1965-66 9.3 878.6 940.7 360.1 265.7 318.9 347.2 79.5 139.4 3,339.4
1966-67 9.0 767.2 814.2 289.1 287.3 276.8 408.6 78.8 157.0 3,088.0
1967-68 9.0 1,035.5 893.1 282.2 270.3 295.9 334.9 69.1 147.3 3,337.3
1968-69 5.4 1,117.6 833.7 376.2 279.8 514.9 273.4 68.4 125.0 3,5%.4
1969-70 _6.8 1,368.5 761.0 260.1 281.9 559.9 223.1 57.6 125.0 3,643.0
Average 8.3 829.2 748.8 287.2 304.4 291.4 285.5 67.7 109.5 2,932.0
Percent 0.3 28.3 25.5 9.8 10.4 9.9 9.7 2.3 3.8 100.0

Estadistica Panamena.

1961-1970.

Informacidén Agropecuria.

Direccién de Estadistica y Censo.

Superficie, sembrada y produccidén de arroz, maiz y fri’ol,

01
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This strategy keeps the cost of production per hectare relatively low but
makes the cost per quintal vexy high relative to that in the mechanized areas.
These same characteristic small farm problems exist to a somewhat lesser

extent in Herrera, Los Santos, Panama, and Colon Provinces.

2, Comn

The total annual production of corn for the past ten years is showm
by province for Panama in Table 2-2. Over the period, production has increased
from 1,295,500 quintals to 1,929,900 quintals, or by one-half, Corn produc-
tion has increased substantially in all nine provinces but most rapidly in
Chiriquf (an average of 17,528 quintals per year) and Veraguas (an average
of 15,471 quintals per year). These two provinces represented 24.4 percent
and 20,6 percent of the average total production over the ten~-year period
and 24.7 percent and 22.9 percent of the 1969-1970 production., Each of the
two provinces has increased com production by 80 percent during the last
ten years,

The production cost disadvantage to the characteristic small farms of
Veraguas Province compared to the characteristic large farms of Chiriquf
Province is less for corn than for rice. Hand harvesting is far less costly
for corn, Even where corn fields are large enough to hervest mechanically,
cugstom operators are reluctant to invest in corn heads when they can keep
their machines busy harvesting rice. Consequently, many of the larger farmers

still harvest by hand,

3. Edible Beans

The production of edible beans occurs throughout Panama but is also
concentrated in Chiriquf and Veraguas Provinces (Table 2-3). Over the ten-

year period Veraguas accounted for 36 percent and Chiriqui for 29.6 percent



TABLE 2-2,

PRODUCTION OF CORN BY PROVINCE IN PA
(1000 Quintals, Shelled)

NAMA, 1960 - 1970,

Bocas del

Los

Country
Year Toro Chiriqui _ Veraguas  Herrera Santos Coclé  Panamd  Colén __Darién Total

1960-61 7.8 264.5 276.5 175.4 298.0 75.5 152.6 23.0 22.2 1,295.5
1961-62 3.9 422.7 312.3 178.6 305.6 93,9  208.6  47.6 59.6  1,632.8
1962-63 9.3 334.8 255.9 198.5 351.0  123.0  207.5 4.6 61.2  1,589.8
1963-64 8.8 469.6 332.2 174.5 311.0 85.9  156.1 60.0 6.1  1,672.2
1964-65 14.8 398.5 412.6 191.2 355.8 83.9 200.7 51.7 91.0 1,805.6
1965-66 6.9 4447 396.6 169.8 366.2  115.8  200.5  44.0  115.6  1,860.1
1966-67 5.0 460.5 364.7 212.0 349.2  103.5 218.5  42.7 92.9  1,849.0
1967-68 111.0 513.7 419.4 170.5 315.0 140.0 252.2 43.7 93.9 1,959.5
1968-69 9.6 433.7 336.8 183.8 372.3  127.2  236.4  s54.1 92.2  1,846.1
1969-70 9.6 475.8 41,2 201.0 338.2  120.4  204.3  50.9 87.9  1,929.3
Average 8.7 421.,9 354.8 185.5 316.2 106.9 203.7 47.2 83.0 1,727.9
Percent 0.5 24,4 20.6 10.7 18.3 6.2 11.8 2.7 4.8 100.0

Estadistica Panamena. Informacidn Agropecuria. Superficie, sembrada y produccion de arroz, maiz y frijol,

1961-1970. Direccidn de Estadistica y Censo,

(41



TABLE 2-3. PRODUCTION OF EDIBLE BEANS BY PROVINCE IN PANAMA, 1960 -~ 1970
(1000 Quintals, Frijol de Bejuco)

Bocas del Los Country

Year Toro Chiriqu{ Veraguas Herrera Santos Coclé Panamd Colén Darién Total
1960-61 .60 29.00 33.90 13,20 17,10 8.10 9.30 2.70 .80 114.70
1961-62 .20 56.30 52.10 12,20 9.70 5.80 11,40 1.50 .10 149.30
1962-63 1.00 52.20 57.10 14,50 10.70 9.10 12,90 1.10 .20 158.80
1963-64 .10 39.50 30,90 6.10 13.50 6.30 7.80 1.50 .10 105.80
1964-65 .20 29.00 30.70 8.40 7.60 3.70 8.50 1.20 2.00 91.30
1965-66 .05 33.40 66.20 9.80 15.30 14,90 9.00 3.50 .10 152.25
1966-67 .05 49.60 58.20 6.40 10.80 9.60 20.00 2.30 4,20 161.15
1967-68 .05 27.80 65.00 7.80 6.70 5.90 10.50 2.00 4.30 130.05
1968-69 .05 23.70 48,10 5.80 7.40 11,20 7.70 3.00 4.30 111.25
1969-70 05 31.00 38.60 6.50 7.20 7.30 11,90 2.40 4.30 109.25
Average .23 37.15 45,08 9.07 10.60 8.19 10.90 2.12 2.04 125.38

Percent 0.2 29.6 36.0 7.2 8.5 6.5 8.7 1.7 1.6 100

Estadistica Panamena., Informacidn Agropecuria. Superficie, sembrada y ptoducciéh de arroz, maiz y frijol.
1961-1970, Direccién de Estadistica y Censo.

€1
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of the country's production of frijoles., However, production in these two
provinces, as well as for the country as a whole, has fluctuated widely from
yezc to year and shows no significant trend through time, Total production
reached peaks of 158,800 quintals in 1962-1963 and 161,150 quintals in 1966~
1967, but averaged only 125,380 quintals over the period.

Even in the mechanized production areas, edible beans represent a labor-
intensive cxop. Development of higher yielding strains and other cultural
{nnovations have not kept pace with those for rice and corn. Consequently,
production costs per quintal remain quite high and farmers have found it
more profitable to expand the production of rice and corn, As is discussed
in a later section, the relative support prices have further encouraged them

to do so at the expense of frijol and other edible bean production.

B, Patterns in Areas Planted to Grain

1. Rice

Rice is produced primarily for fall harvest in Panama when weather con-
ditions normally are most favorable for the harvest. Plantings of first-
crop rice have continued to increase from 73,700 hectares in 1960-1961 to
111,200 hectares in 1969-1970, while plantings of the second crop have re-
mained relatively stable at about 15,000 hectares (Tables 2-4 and 2-5).
Over the period, the first crop represented 86.5 percent of total rice plant-
ings; in 1969-1970 the first crop accounted for 88.5 percent of total hectares
planted to rice.1

Normally, two crops of rice are not grown on the same land in Panama

because if the first crop is planted for harvest during the dry period, the

;¢ will be noted from these tables that the delayed harvest in 1963-
1964 made a portion of the first-crop plantings show up in the second~crop
statistics.



TABLE 2-4. PLANTINGS OF FIRST~-CROP RICE BY PROVINCE IN PANAMA, 1960 -~ 1970
(1000 Hectares)

Bocas del Los Country

Year Toro Chiriquf  Veraguas _ Herrera Santos Coclé Panami _ Coldn _ Darién Total
1960-61 0.3 15.1 22.8 7.1 9.4 7.7 1.4 2.3 1.6 73.7
1961-62 0.2 16.2 24.8 7.0 9.7 9.8 8.9 2.9 1.8 81.3
1962-63 0.4 18.1 26.6 7.7 10.6 10.0 8.2 2.8 2.1 86.5
196364 0.5 9.5 11.9 4.6 8.6 4.1 7.5 2.3 1.9 50.9
1964-65 0.9 22.1 27.4 11.8 12.7 11.2 12.6 3.9 3.6 106.2
1965-66 0.5 23.2 25.8 11.6 11.7 13.5 12.7 4.0 4.3 107.3
1966~67 0.5 22.6 35.6 11.3 12.0 13.1 13.2 4.9 4.9 118.1
1967-68 0.5 24.8 36.9 9.7 10.5 12.7 11.5 4.0 4.6 115.2
1968-69 0.3 22,2 31.0 11.6 11.4 17.2 11.0 3.8 3.8 112.3
1969-70 0.4 26.1 30,0 9.5 10.2 18.6 9.0 3.6 3.8 11.2
Average 0.5 20.0 27.3 9.2 10.7 11.8§ 10.2 3.4 3.2 96.3

Percent 0.5 20.8 28.3 9.6 11.1 12.3 10.6 3.5 3.3 100

Estadistica Panamena. Informacién Agropecuria. Superficie, sembrada y produccién de arroz, maiz y frijol.
1961-1970, Direccion de Estadistica y Censo.

14



TABLE 2-5. PLANTINGS OF SECOND-CROP RICE BY PROVINCE IN' PANAMA, 1960 - 1970
(1000 Hectares)

Bocas del los Country
_Year Torxo Chirfquf Veraguas  Herrera _ Santos _ Coclé  Panami  Coldn  Darién _Total
1960-61 0.1 5.9 2.0 0.9 2.3 1.0 2.5 0.2 0.1 15.0
1961-62 0.2 7.0 3.0 1.4 2,7 1.5 3.0 0.3 0.1 19.2
1962-63 0.2 3.8 2.5 0.9 2.2 0.9 2.3 0.3 0.1 13.2
1963-64 0.1 11.1 8.4 4.5 8.6 2.0 5.0 1.4 2.0 43.2
1964-65 0.1 3.0 3.0 1.2 2.6 1.2 3.2 0.1 0.1 14.6
1965-66 0.1 3.7 1.7 1.1 3.2 1.4 4.3 0.1 0.2 15.8
1966-67 0.1 4.5 1.3 0.6 1.6 1.3 3.8 0.1 0.2 13.4
1967-68 0.1 3.1 1.0 0.7 1.9 1.6 5.4 0.1 c.1 14.0
1968-69 0.1 6.0 1.0 0.8 1.3 2.3 4.6 0.1 c.1 16.3
19%9-70 0.1 5.3 0.9 0.6 L7 16 &1 01 01 145
Average* 0.1 4.7 1.8 0.9 2.2 1.4 3.7 0.2 0.1 15.1
Percent 0.7 1.1 11.9 5.9 14.6 9.3 24.5 1.3 0.7 100

*Excluding 1963-64

Estadistica Panamena, Informacidén Agropecuria., Superflcie, sembrada y produccién de arroz, mafx y frijol.
1961-1970. Direccion de Estadistica y Censo.
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fall rains start before the ground can be worked for planting the second
crop, Waiting to plant in the winter delays harvest of the second crop beyond
planting time for next year's first crop. Second-crop rice usually is growm
on land in first-crop fallow or following edible beans or corn. In recent
yea¢s, however, the bigger and more successful farmers have learned to grow
a ratoon gsecond crop by harvesting the first crop just ahead of the rains
so that the volunteer crop can be harvested in plenty of time for plowing
and working the land for the first crop the following year. The increasing
adoption of this practice is reflected in the plantings of second-crop rice
in Chiriqui Province for the two most recent reporting years (Table 2-5).

The total area planted to rice has increased steadily over the past
ten years in all provinces. The greatest increase in plantings has occurred
in the major rice-producing provinces of Chiriqui, Veraguas, and Coclé.
The average annual increase in plantings has been about 1,100 hectares in
each of these three provinces. The average annual increase in rice plantings
for the country as a whole has been about 5,000 hectares over the ten-year

period.

2. Corn

Significant numbers of hectares of corn are planted for both fall and
spring harvest in Panama (Tables 2-6 and 2-7), First-crop plantings repre-
sent about 60 percent of the total; the percentage has remained relatively
stable over the past ten years. The plantings of corn have increased rather
steadily in all provinces. For the country as a whole, plantings of the
two corn crops have increased from 77,300 hectares in 1960-1961 to 102,500
hectares in 1969-1970, for an average increase of about 2,900 hectares per

year. Approximately one-third of the increase has been in Veraguas Province



TABLE 2-6. PLANTINGS OF FIRST-CROP CORN BY PROVINCE IN PANAMA, 1960 - 1970
(1000 Hectares)

Bocas del Los Country
Year Toro Chiriqui Veraguas Herrera Santos Coclé Panami Coldn ariéa Total
1960-61 0.4 9.9 11.1 4,2 8.6 3.8 7.2 2.0 1.0 40.2
1961-62 0.1 11.7 11.1 4.7 9.1 4.0 8.6 2.0 1.4 52.7
1962-63 0.5 9.8 12.2 4.9 9.5 4.5 " 7.5 2.4 1.6 52.9
1963-64 0.5 9.5 11.9 4.6 8.6 4.1 7.5 2.3 1.9 50.9
1964-65 0.8 11.1 13.7 4.8 9.6 4.7 9.8 2.5 2.4 59.4
1965-66 0.4 11.6 16.3 5.6 10.6 6.0 9.6 2.2 2.7 65.0
1966-67 0.3 10.9 15.3 6.3 10.2 5.5 10.2 2.6 2.7 64.0
1967-68 0.6 13.2 17.2 4.9 9.9 6.1 10.6 3.1 2.4 68.0
1968-69 0.5 10.6 15.2 4.2 11.4 5.2 9.1 2.0 2.6 60.8
1969-70 0.5 1.6 16.0 4.5 0.4 5.2 83 2.5 2.4 6L.4
Average 0.5 11.0 14.0 4.9 9.8 4.9 8.8 2.4 2.1 58.4
Percent 0.9 18.8 24.0 .4 16.8 8.4 15.0 4.1 3.6 100

Estadistica Panamena. Informacidn Agropecuria. Superficie, sembrada y produccidn de arroz, maiz y frijol.
1961-1970. Direccién de Estadistica y Censo.

g1



TABLE 2-~7. PLANTINGS OF SECOND-CROP CCRN BY PROVINCE IN PANAMA, 1960 - 1970
(1000 Hectares)

Bocas del Los Country

Year Toro Chiriqui Veraguas Herrera Santos Coclé Panami Coldn Darién Total
1960-61 0.2 6.4 5.2 3.0 6.9 1.3 4.4 0.9 0.8 29.1
1961-62 0.2 9.9 6.7 3.7 8.0 2.5 5.4 1.1 1.6 39.1
1962-63 0.2 6.3 5.4 3.1 7.7 0.9 4.4 0.6 1.6 30.2
1963-64 0.2 11.1 8.4 4.5 8.6 2.0 5.0 1.4 2.0 43.2
1964-65 0.2 10.3 8.2 3.9 7.8 1.7 5.0 0.9 1.6 39.6
1965-66 0.1 9.7 6.8 3.2 9.0 1.8 6.2 1.4 2.2 40.4
1966-67 0.1 11.8 9.7 4.0 7.9 2.8 5.6 1.1 1.4 44.4
1967-68 0.2 13.2 8.8 4.5 7.1 2.6 6.2 1.0 1.2 44.8
1968-69 0.2 10.9 7.3 3.3 7.2 3.1 4.6 1.7 1.2 39.5
1969-70 0.2 9.9 8.9 4:1 5.1 3.2 6.2 L7 1.2 41.1
Average 0.2 10.0 7.5 3.7 7.6 2.2 5.3 1.2 1.5 39.2
Percent 0.5 25.5 19.1 9.5 19.4 5.6 13.5 3.1 3.8 100

Estadistica Panamena. Informacion Agropecuria. Superficie, sembrada y produccidén de arroz, maiz, y frijol.
1961-1970. Direccion de Estadistica y Censo.
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alone, with Chiriqu{ and Cocl€ together accounting for amother one-third.
However, corn plantings still are somewhat less concentrated in these three
provinces than is true of rice plantings. Compared to rice, the area devoted
to corn production is relatively more important in the central provinces of
Llos Santos, Panama, and Colon. For example, in 1969-1970 the area planted

to corn was 135 percent of that planted to rice in Los Santos and 68 percent

of that planted to r. 1 in Chiriqui.

3. Edible Beans

The area devoted to edible bean production in Panama is small compared
to that devoted to rice and com production (Tables 2-8 and 2-9), Further-
more, plantings have fluctuated widely from year to year and have exhibited
a dovnward trend over the period. The average annual decline in area planted
to the two crops of frijoles has been 660 hectares. The biggest annual de-
cline has been in Chiriqui (455 hectares), but the trend has been downward
in all provinces except Coclé, where there has been no trend.

Edible beans are predominately a winter crop, following rice or corn

(Tables 2-8 and 2-9). Over the ten-year period, second-crop plantings of

20

frijoles represented 81 percent of the total area devoted to the crop. During

1969-1970, second-crop plantings represented 88 percent of the total. The
same pattern prevails in all provinces but is most pronounced in Chiriqui,
where second-crop plantings represented 97 percent of the total during 1969~
1970,

Geographically, the plantings of edible beans are heavily concentrated
in Veraguas aud Chiriquf Provinces, These two accounted for 70 percent of
total plantings in 1969-1970 and 71 percent of total plantings over the ten-
year period, Herrera, Coclé, Los Santos, and Panamd each account for six

to eight percent of the total area planted. The areas devoted to edible



TABLE 2-8. PLANTINGS OF FIRST-CROP FRIJOLES BY PROVINCE IN PANAMA, 1960 - 1970
(1000 Hectares)

Bocas del Los Country

Year Toro Chiriqui Veraguas Herrera Santos Coclé Panama Coldn Darién Total
1960-61 Not 2,6 2.5 0.8 0.7 0.4 0.5 0.1 Not 7.6
1961-62 Reported 1.3 0.8 0.5 0.1 0.3 0.2 0.1 Reported 3.3
1962-63 1.8 1.8 1.0 0.1 0.5 0.4 0.1 5.7
1963-64 2.2 1.2 0.5 0.2 0.2 0.4 0.2 4.9
1964~65 1.0 1.3 0.5 0.1 0.4 0.4 0.1l 3.8
1965-66 0.4 1.3 0.7 0.1 0.4 0.1 0.1 3.1
1966-67 0.3 0.8 0.3 0.1 0.3 0.1 0.1 2.0
1967-68 0.3 0.9 0.3 0.1 0.2 0.2 0.1 2.1
1968-69 0.2 0.9 0.4 e.1 0.3 0.1 0.1 2.1
1969-70 0.2 0.9 0.5 0.1 0.3 0.1 0.1 2.2
Average 1.03 1.24 0.55 0.17 0.33 0.25 0.11 3.68
Percent 28.0 33.7 14.9 4,6 9.0 6.8 3.0 100

Estadistica Panamena. Informaci6n Agropecuria. Superficie, sembrada y producci6én de arroz, maiz y frijol.
1961-1970. Direccidén de Estadistica y Censo.
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TABLE 2-9. PLANTINGS OF SECOND-CROP FRIJOLES BY PROVINCE IN PANAMA, 1960 - 1970
(1000 Hectares)

Bocas del . Los Country

Year Toro Chiriqui Veraguas Herrera Santos Coclé Panamd Coldn Darién Total
1960-61 Not 3.4 3.9 0.9 0.9 0.9 0.9 0.3 Not 11.2
1961-62 Reported 10.6 6.9 1.1 1.0 1.5 1.0 0.1 Reported 22,2
1962-63 8.3 6.4 1.3 1.3 1.1 1.0 0.1 19.5
1963-64 4.9 5.2 0.3 1.4 1.1 1.0 0.2 14.6
1964-65 4.4 3.2 0.8 1.2 0.5 0.7 0.1 10.9
1965-66 5.2 8.4 1.1 1.6 1.5 1.0 0.2 19.0
1966-67 7.1 7.2 1.0 1.1 1.2 1.0 0.1 18.7
1967-68 4,2 7.5 1.2 0.5 1.0 1.1 0.1 15.6
1968-69 4.7 5.5 0.9 0.5 1.5 0.9 0.3 14,3
1969-70 5.9 4.7 0.7 0.8 1.1 1.2 0.1 4.5
Average 5.87 5.89 0.98 1.03 1.4 0.98 0.16 16.05
Percent 36.6 36.7 6.1 6.4 7.1 6.1 1.0 100

Estadistica Panamena. Informacidn Agrepecuria. Superficie, sembrada y produccién de arroz, mafz y frijol.
1961-1970. Direccidn de Estadistica y Censo.
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bean production in Coldn, Darién, and Bocas del Toro are very small, together

accounting for less than two percent of the total,

C. Patterns in Grain Yields

Although there have been the normal variations from year to year due
to weather conditions, attacks from plant disease and pests, etc., grain
yields in Panama have shown a consistent upward trend, The upward trend
is more pronounced for rice than for corn or edible beang, It is most pro-
nounced in Chiriqui Province, where the large mechanized farms have been

able to take fuller advantage of advancing production technology.

1. Rice

The yields of rice are somewhat higher for the first crop than for the
second in most years, but usually by less than two quintals per hectare (Tables
2-10 and 2-11). Over the ten-year period yields have averaged 22.4 quintals
per hectare for the first crop and 20.8 quintals per hectare for the second
crop.2 The difference has varied from -0.5 quintals per hectare in 1967-
1968 to 4.0 quintals per hectare in 1965-1966. The same general pattern
holds for the yields by province, but the year-to-year fluctuations are
greater, For example, first-crop rice out-yielded second-crop rice in Chiriquf
by -1.5 quintals in 1968-1969 and by 12.0 quintals in 1969-1970.

The variations in average yields of rice from province to province are
more significant. Yields average far higher in Chiriqui and Darién than
in the other provinces. The ten-year average yield index is 139 for Chiriqu{’

and 136 for Darién. Furthermore, the rice yields are increasing faster in

2These figures and those in Tables 2-12 to 2-14 are simple averages
of the yields for the nine provinces; they are not weighted by the relative
production in each province.



TABLE 2-10. YIELD OF FIRST-CROP RICE BY PROVINCE IN PANAMA, 1960 - 1970
(Quintals per Hectare, Rough Rice)

Bocas del Los Ccuntry
Year Toro Chiriqu{ Veraguas Herrera Santos Coclé Panama Coldn Darién Total
1960-61 9.1 25.8 26.6 28.6 24.5 18.6 19.5 15.0 25.6 21.5
1961-62 8.0 20.0 18.2 19.5 18.8 14.8 16.7 16.9 24,1 17.4
1962-63 12,4 23.0 12.7 23.4 19.4 22.9 18.9 15.9 22.1 19.0
1963-64 8.3 31.1 20.1 28.9 23.0 18.2 21.9 18.2 33.0 22.5
1964-65 16.6 26.5 23.0 27.3 25.8 16.2 18.5 20.6 30.5 22.8
1965-66 15.8 33.3 25.6 29.7 17.7 21.9 19.8 19.3 31.1 23.8
1966-67 16.0 29.0 22.1 24,7 21.6 19.9 24.8 15.7 31.2 22.8
1967-68 15.6 36.2 23.3 24,4 23.0 20.9 19.6 17.0 31.1 23.5
1968-69 14.0 39.1 25.9 30.7 22.5 26.9 17.5 17.7 31.8 25.1
1969-70 14.0 45,6 26.7 25.8 264.3 27.6  16.4 15.4 31,8 25.1
Average 13.0 31.0 22.2 26.3 22.1 20.8 19.4 17.2 29.2 22.4
Index 58 138 99 117 99 93 87 77 130 100

Estadistica Panamena. Informacidn Agropecuria. Superficie, sembrada y produccidn de arroz, maiz y frijol.
1961-1970. Direccién de Estadistica y Censo.
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TABLE 2-11. YIELD OF SECOND-CROP RICE BY PROVINCE IN PANAMA, 1960 - 1970
(Quintals per Hectare, Rough Rice)

Bocas del Los Country
Year Toro Chiriqui Veraguas Herrera Santos Cocle Panamd_ Coldn Darien Total
1960-61 8.8 22.7 25.0 24,6 23.6 16.3 15.6 6.4 31.8 19.4
1961-62 15.5 19.0 16.4 23.0 16.8 13.8 12.0 12.5 16.1 16.1
1962-63 15.5 17.4 18.7 27.1 21.6 16.8 14.9 17.5 16.1 18.4
1963-64 14.5 29,7 20.0 19.0 22.3 18.7 22.1 17.0 25.0 20.9
1964-65 14.5 30.3 19.2 28.9 25.6 14.7 16.0 24.0 24.0 21.9
1965-66 14.0 28.6 13.3 14.4 18.1 16.5 22.1 24.0 27.0 19.8
1966-67 10.0 24,8 21.1 17.0 17.2 12.8 21.4 16.0 41.0 20.1
1967-68 12.0 44,2 34.0 22.0 15.4 18.9 19.1 12.0 38.0 24.0
1968-69 12.0 41.6 30.8 25.5 17.7 22.6 17.5 12.0 38.0 24,2
1969-70 12.0 33.6 22.2 25.0 20.0 28.7 18.4 12.0 38.0 23.2
Average 12.9 29.2 22.1 22.7 19.8 18.0 17.9 15.3 29.5 20.8
Index 62 140 106 109 95 87 86 14 142 100

Estadistica Panamena. Informacién Agropecuria. Superficie, sembrada y produccién de arroz, maiz y frijol.
1961-1970. Direccion de Estadistica y Censo.

St



26

these two provinces -~ at the average rate of 3.9 quintals per hectare in
Chiriqu{ and 2.1 quintals per hectare in Darién. Average yields are rela-
tively good in Herrera (index of 112), but the annual increase is much less
rapid (about 0.4 quintals per hectare). The annual increase in yield is
fairily rapid in Coclé (1.7 quintals per hectare), but the average yield index
is only 90.

The crop yield index for Veraguas Province is close to the average for
the country as a whole, so this province may be thought of as representing
average yields. The average rice yield index is 102, for example. Rice
yields in Veraguas are increasing at the average rate of about 1.0 quintal
per year -~ also close to the country average.

The rice yield index for the remaining provinces is below average, ranging
from 60 in Bocas del Toro to 97 in Los Santos. The average annual rate of
increase in yields for these remaining provinces is about 0.2 quintals per
hectare ~- gsubstantially below that for Panama as a whole. For the most
part, rice ylelds are increasing fastest in those provinces where they already

are highest and increasing slowest in those provinces where they are lowest.

2, Coxn

The patterns in the yields of com from the first to the second crop,
from one province to another, and through time are somewhat different from
those for rice yields (Tables 2-12 and 2-13), First-crop yields are slightly
higher than second-crop yields in most years, but the magnitude of the dif-
ference is minimal -- only 0.3 quintals per hectare over the ten-year period.
In contrast to the general pattern, second-crop yields average about 2.0
quintals per hectare higher than those for the first crop in the important

corn-producing provinces of Los Santos and Herrera.



TABLE 2-12,

YIELD OF FIRST-CROP CORN BY PROVINCE IN FANAMA, 1960 - 1970

(Quintals per Hectare, Shelled)

Bocas del

los Country

Year Toro Chiriquf Veraguas Herrera Santos Coclé Panama Colon arién Total
1960-61 14.0 17.2 16.8 24.9 19.9 14.8 14,0 8.1 15.3 16.1
1961-~62 8.0 20.1 18.2 19.5 18.8 14.8 16.7 16.9 23.6 17.4
1962-63 19.1 23.1 12.7 23.4 19.4 22.9 18.9 15.9 22.1 19.7
1963-64 12.4 24.5 17.7 20.0 13.8 15.9 13.0 16.3 22,1 17.3
19664-65 16.0 18.1 19.2 20.0 20.9 12.9 13.8 19.3 20.9 17.9
1965-66 14.0 23.1 17.4 16.4 15.7 14.3 13.0 11.1 27.2 16.9
1966-67 12.3 20.5 14.6 21.0 18.5 10.7 12.8 11.2 21.5 15.9
1967-68 13.7 20.4 17.3 17.2 17.7 17.6 15.3 10.3 24.4 17.1
1968-69 13.4 20.6 15.7 25.2 19.2 17.1 18.8 17.3 21.9 18.8
1969-70 13.4 26.0 19.0 22.5 20.6 4.4 13.2 12.6 21.9 18.0
Average 13.6 21.2 16.9 21.0 18.5 15.5 15.0 13.9 22.1 17.5
Index 78 121 97 120 106 89 86 79 126 100

Estadistica Panamena.

1961-1970.

Informacion Agropecuria.
Direccidén de Estadistica y Censo.

Superficie, sembrada y produccion de arroz, maiz y frijol.
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TABLE 2-13. YIELD OF SECOND-CROP CORN BY PROVINCE IN PANAMA, 1960 - 1970
(Quintals per Hectare, Shelled)

Bocas del Los Country
Year Toro Chiriqui Veraguas Herrera Santos Cocle Panamsd Colén Darién Total
1960-61 11.0 14.6 17.2 23.6 18.3 4.8 11.7 7.6 8.6 14.2
1961-62 15.5 19.0 16.4 23.0 16.8 13.8  12.0 13.8  16.1 16.3
1962-63 19.2 17.4 18.7 27.1 21.6 16.8 14.9 17.5 16.1 18.8
1963-64 13.0 21.3 14.5 18.3 22.3 10.4  11.6 6.1  16.1 16.0
1964-65 10.0 19.2 18.3 24.7 19.9 13.6 13.1 14.0 25.6 17.6
1965-66 13.0 18.3 16.6 2.3 22.2 16.5  12.2 4.0 19.1 17.4
1966-67 13.0 20.1 14.6 22.1 20.3 16.0  15.7 4.1 2.9 17.9
1967-68 14.5 18.5 13.9 19.2 19.7 12.5 14.5 11.6 29.4 17.1
1968-69 14.5 19.8 13.5 23.6 21.3 12.2 14.1 11.4 29.4 17.8
1969-70 14.5 19.9 15.4 24.3 21.7 4.1 15.3 1.6 29.4 18.4
Average 13.8 18.8 15.9 23.0 20.4 14.1 13.5 13.2 20.5 17.2
Index 80 109 92 134 119 82 78 77 119 100

Estadistica Panamena. Informacidn Agropecuria., Superficie, sembrada y produccién de arroz, maiz y frijol.
1961-1970. Direccidn de Estadistica y Censo.
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The average corn yield indexes are high in Losg Santos and Herrera (113
and 127), as well as in Chiriquf and Darien (115 and 123). Except for Herrera,
yields in these provinces are increasing at an average annual rate of about
0.5 quintals per hectare, well above the country average. The yield trend
in Herrera is slightly downward, primarily because yields in the early part
of the period already were higher than in the rest of the country. The corn
yield index is about average in Veraguas (95) and below average (78 to 86)
in Bocas del Toro, Coldn, Panamd, and Coclé, The yield trend varies from
slightly downward to slightly upward in these four provinces,

Compared both to corn yields in other countries and to rice yields in
Panama, the average corn yields of less than 20 quintals per hectare (less
than 15 bushels per acre) are low in Panama. One reason is the dominant
production of flint varieties because of the preference for them as human
food. However, there appears to be great potential for increasing corn yields
through the use of hybrid seed, increased fertilization, thicker planting,

and other improved cultural practices.

3. Edible Beans

The patterns in average yields of frijoles for thn two crops in all
provinces except Bocas del Toro and Darién are shown in Table 2-14. The
average yield of these edible beans has increased from 6.1 quintals per hec-
tare during the first half of the period to 7.8 quintals during the last
half of the period. However, the yields have varied considerably from year
to year and from province to province within a given year.

The yield indexes for frijol are highest in the central provinces of
Panam{ (132), Los Santos (119), and Coldon (114). They are lowest (8l) in
the major rice-producing provinces of Chiriqui and Coclé. Likewise, the

average yleld is increasing through time in the central provinces at an annual



TABLE 2-14. YIELD OF FRIJOLES BY PROVINCE IN PANAMA, 1960 - 1970
(Average of Both Crops, Quintals per Hectare, Shelled)

Bocas del . Los . ) . . Country

Year Toro Chiriqui Veraguas Herrera Santos Coclé Panama Colon Darien Total
1960-61 Not 5.2 5.5 8.7 10.9 5.6 7.0 5.7 Not 6.9
1961-62 Reported 8.2 6.0 8.0 3.0 3.7 12.5 6.0 Reported 6.8
1962-63 3.7 4.8 4.8 4.0 1.4 8.2 4.9 5.4
1963-64 5.6 4.8 4.7 8.4 4.8 5.6 3.8 5.4
1964-065 5.2 6.8 6.5 5.8 4.1 7.7 6.0 6.0
1965-66 6.0 6.8 5.4 9.0 7.8 8.2 11.7 7.8
1966-67 6.0 7.3 4.9 9.0 6.4 16.4 11.5 8.8
1967-68 6.2 7.7 5.2 11.2 4.9 8.1 10.0 7.6
1968-69 4.8 7.5 4.5 12.3 6.2 7.7 7.5 7.2
1969-70 5.0 6.7 5.4 8.0 5.2 9.2  12.0 1.4
Average 5.6 6.4 5.8 8.2 5.6 9.1 7.9 6.9
Index 81 93 84 119 81 132 114 100

Estadistica Panamena. Informacién Agropecuria. Superficie, sembrada y produccién de arroz, maiz y frijol.
1961-1970. Direccion de Estadistica y Censo.
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average rate of nearly 0.5 quintals per hectare but has exhibited little
or no upward trend in Chiriquf'and Coclé. 1In the case of frijol yields,
too, Veraguas is the index province, with a yield index only slightly below
average (93) and a slight upward trend over time which is near the country-

wide average (0.26 quintale per hectare per year).

D. DPatterns of Grain Utilization

The supply-utilization table for rice, corn, and frijoles by province
in Panama for the 1969-1970 marketing year is shown in Table 2-15. The pro-
duction, home utilization, and marketing figures are taken from the Bureau
of Statistics and Census agricultural information reports for the three crops.
The market demand figures represent the total demand for the province minus
the reported volume of home consumption, The surplus or deficit for the
province is obtained by subtracting the market demand from the marketings
in that province,

The total demand for each province is estimated from the total demand
for Panama, The total demand for the country represents total disappearance,
e.g., production plus imports. This demand is prorated to the individual
provinces on the basis of the relative total population (urban plus rural)
as given in the preliminary report of the 1970 population census (see Table
3-2 in Chapter 3). In making the proration, no attempt has been made to
reflect differences in average per-capita consumption levels by province,
by rural and urban population, or by income level, No reliable statistics
were available as basis for reflecting such factors in the proration of demand

to the individual provinces.



TABLE 2-15. SUPPLY AND UTILIZATION OF RICE, CORN, AND BEANS BY PROVINCE IN PANAMA, 1969 - 1970
(1000 quintals)

Bocas Total Total

del Los 3 . . _ Without With
Toro Chiriqui Veraguas Herrera Santos Cocle Panama Colon Darien Imports Imports Imports

Rice (Rough)

Production 6.8 1,368.5 761.0 260.1 281.9 559.9 223.1 56.7 125.0 3,643.0

Home Consumption 1.4 275.0 525.0 225.0 250.0 200.0 175.0 45.0 35.0 1,731.4

Marketings 5.4 1,093.5 236.0 35.1 31.9 359.9 48.1 11.7 90.0 1,911.6

Market Demand 102.8 328.3 0.0 0.0 0.0 101.3 1,058.5 298.2 22.5 1,911.6

Surplus or Deficit =97.4 765.2 236.0 35.1 31,9 258.6 -1,010.4 -286.5 67.5 0.0
Corn (Shelled)

Production 9.6 475.6 441,2 201.0 338.2 120.4 204.3 50.9 87.9 1,929.1

Home Consumption 6.9 96.2 151.7 46,3 53.9 70.0 60.0 13.7 2.7 501.4

Feed and Seed 0.7 172.4 134.6 88.8 239.4 38.6 90.0 21.7 1.7 787.9

Marketings 2.0 207.90 154.9 65.9 44,9 11.8 54.3 15.5 83.5 639.8 50.0 689.8

Market Demand 25,7 92.8 0.0 11.7 3.6 24.4 422.5 93.8 15.3 689.8 689.8

Surplus or Deficit -23.7 114.2 154.9 54,2 41,3 -12.6 -368.2 -78.3 68.2 -50.0 50.0 0.0
Edible Beans (Shelled)

Production 0.05 31.0 38.6 6.5 7.2 7.3 11.9 2.4 4.3 109.25

Home Consumption 0.01 11.0 16.5 5.5 5.4 4.0 9.3 1.9 1.0 54,61

Marketings 0.04 20.0 22.1 1.0 1.8 3.3 2.6 0.5 3.3 54.64

Market Demand 3.04 6.8 0.0 0.0 0.0 4.9 30.9 8.3 0,7 54.64

Surplus or Deficit -3.00 13.2 22,1 1.0 .8 -1, -28.3 7. 2.6 0.00

Estadistica Panamena. Informacion Agropecuria., Superficie, sembrada, y produccish de arroz, maiz y frijol. 1970.
Preliminares del Censo de 1970. 23 Junio 1971.
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1. Rice

It will be noted from the upper portion of Table 2-15 that 47.5 percent
of the rice produced in Panama during 1969-1970 was used for home consump-
tion.3 The fraction of total production consumed directly by the producer
varies from 20 percent in Chiriqu{ to 88 percent in Los Santos, It 1s rela-
tively high in all those provinces characterized by small producers, including
Veraguas, Herrera, Los Santos, Panama, and Coldn, This means that the off-
farm marketings are more concentrated than rice production. For example,
Chiriquf and Coclé provinces together represent 76 percent of the total rice
marketings but only 53 percent of total production in 1969-1970%

The market demand for rice is heavily concenirated in Panamd and Coléh,
making these two provinces major deficit areas. In addition to the market-
ings from the area, the two provinces required the equivalent of nearly
1,300,000 quintals of rough rice from other areas in 1969-1970. The major
surplus provinces supplying the rice to meet this deficit are Chiriqui, Veraguas,
and Coclé. Bocas del Toro represents a deficit area, and Herrera, Los Santos,
and Darién market only limited volumes beyond the local market demand. For
the country as a whole, rice marketings and market demand for rice balance

out at 1,911,600 quintals without imports or exports during 1969-1970,

2. Corn

The supply and utilization of corn by province for 1969-1970 are shown
in the center section of Table 2-15. For the country as a whole, a total
of 501,400 quintals (26 percent of production) was used for food by the pro-

ducer and his family and a total of 787,900 quintals (41 percent of production)

3

tion,

Utilization for seed is included in the volume:s shown for home consump-



was used by the farmer for poultry and livestock feed and for seed. The

percentage used for home consumption is quite high in Bocas del Toro (72

percent) and Coclé (58 percent) and quite low in Darién (3 percent). The
percentage used for feed and seced is high in Los Santos (71 percent) and

low in Darieén (2 percent) and Bocas del Toro (7 percent).

Of the 639,800 quintals of corn reaching the market in 1969-1970,
207,000 quintals (32 percent) came from Chiriqui, 154,900 quintals (24 per-
cent) from Veraguas, and 83,500 quintals (13 percent) from Darién. These
three provinces, plus Herrera and Los Santos, represented the corn surplus
areas. Four provinces (Bocas del Toro, Coclé, Panamid, and Coléh) were defi-
cit areas, with 76 percent of the total corn deficit concentrated in Par.ama.
A total of 50,000 quiatals of corn were imported to balance productira and
utilization during the period. Most of this was used by the poultry and

livestock feed industry in the vicinity of Panami.

3. Edible Beans

The patterns of utilization of edible beans in Panama during 1969-1970
are similar to those for corn (Table 2-15). Chiriqui and Veraguas represent
the major surplus provinces while Panama and Coldn represent the major defi-
cit provinces. Fifty percent of the beans are usad for home consumption
so only 54,650 quintals moved through market channels, Of this volume, over
56.5 percent (30,900 quintals) was consumed in Panamd Province and another

15 percent (8,300 quintals) was consumed in Coldn.

E. Grain Distribution Patterns

34

The general net physical distribution patterns for grain in Panama during

1969-1970 can be constructed from the figures shown on the net surplus or

deficit line for the three grains in Table 2-15, These patterns for rice
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are shown in terms of rough rice equivalent in Figure 2-1, The general flow

is in toward the population concentration in the center of the country, Panamd
and Coldn, A total volume of 1,471,000 quintals moved into Panams, of which
396,000 quintals was diverted on to Coldn (including the 97,000 quintals
destined for Bocas icl Toro). Over one-half the total volume moving into
Panamé’(765,000 quintals) comes from Chiriquf., This is supplemented by 236,000
quintals from Veraguas, 32,000 quintals from Los Santos, 35,000 quintals

from Herrera, 259,000 quintals from Cocle, 68,000 quintals from Darié&, and
76,000 quintals from local points in Panama Province.

The larger arrows leaving each province in Figure 2-1 indicate the total
volume marketed. Thus, a total of 1,093,000 quintals was marketed by farmers
in Chiriquf Province. The balance of 328,000 quintals (1,093,000 minus 765,000)
was utiliz>d in David and other cities in Chiriqui (see Table 2-15),

The patterns shown in Figure 2-1 should not be interpreted to imply
that the surplus rough rice moves ‘to Panamé/for processing, Actually, a
large portion of the crop is milled in the province of production, so that
the total tannage which must be transported is minimized. Another portion
moves as rough rice to intermediate milling points and from there is shipped
to the final destination as milled rice. Thus, the major portion of Chiriqui
rice is milled in the province, with a smaller portion moving to intermediate
points in Veraguas and Coclé Provinces for milling., Figure 2-1 portrays
only the ultimate distribution, not the intermediate shipment patterns.

The’ figures could have been.shown Just as well in terms of milled rice equiva-
lent,

It should be pointed out further that Figure 2-1 does not imply that
the major movement of rice into Panama is by sea. Actually, most all of

the transport from Chiriquf, Veraguas, and other provinces to the north is
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FIG. 2-1. ESTIMATED NET DISTRIBUTION OF MARKET RICE IN PANAMA, 1970.
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by truck over the highway network. The movement from Darien is by sea because
the highway is not completed into this area. The shipments into Bocas del
Toro are shown coming back from Colon rather than directly from points in
Chiriqu{'because there are no highways across the mountains connecting pro-
duction centers in Chifiqui Province with consumption points in Bocas del
Toro Province. Figure 2~1 shows only the net distribution patterns between
provinces, not the actual routing, product form, nor transport method for

the shipments.

The comparable distribution pattern for corn in 1969-1970 is shown in
Figure 2-2, The flow patterns follow the same general direction of those
for rice. However, smaller volumes are involved and a smaller percentage
of flow moves over long distances. For example, only 18.5 percent of the
total volume of corn moving into Panama comes from Chiriqui, whereas 52 per-
cent of the total rice moves from this province. Los Santos, Herrera, and
Panama Provinces supply a much greater percentage of the flow of corn than
is true for rice., Coclé Province does not provide a surplus supply of corm,
however (see Table 2-15).

The net flow patterns for edible beans during 1969-1970 have not been
charted, As can be seen from Table 2-15, these patterns follow closely those
for corn, except on a much smaller scale, Such a chart would look much like
Figure 2-2 except that the numbers and the width of the flows would be about

one-twelfth the size of those shown in Figure 2-2,

F. Existing Marketing and Proce 'sing Facilities

In general, the inprovement and expansion of grain marketing and pro-
cessing facilities in Panama have kept pace with the expanding grain volumes,

Total grain storage capacity at market points was reported at 1,876,700 quintals
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in March of 19704, or about 72 percent of the country's total marketings

of rice, corn, and edible beans in 1969-197¢. Panama has no long-term grain
gtorage reserve; only normal seasonal supplies are carried over at the end
of the year, Some of the total storage capacity undoubtedly is used for
custom storage of grain reported for on-farm consumption and an additional
amount undoubtedly is used for work space, Still, with staggered harvesting
and two crops per year, efficient operators should be able to achieve an
annual storage turnover of at least two, Thus, if the storage facilities
were properly located and of proper design and condition for effective uti-
lization, a total of 1.5 million quintals of capacity would be ample for
present grain marketing volumes in Panama.

It likewise appears that Panama has ample total rice milling capacity
to meet present requirements. Accurate figures on milling capacity by type
and location are not available, but the milling industry is competitive and
has continued to upgrade and expand capacity. Many of the mills operate
on a 24-hour basis during the harvest geason, but as a whole thc capacity
is substantially less than fully utilized on a year-round basis, As with
the Government-owned and operated storage capacity, the rice mills of the
Instituto de Fomento Economico (IFE) are largely maintained on a standby
basis except when market prices drop to support levels and producers make
delivery to the Government.

There are five locations which might be classified as terminal grain
markets or grain market centers in Panama, They are Panami. Penonomé in
Coclé Province, Santiago and Sond in Veraguas Province, and David in Chiriqui

Province., All of these locations have relatively large grain storage units

4Latinoconsult Argentina, S. A, Programa de Asistencia Technica al
Departmento de Fomento, Toma 1, Aspectos Descriptivos, Cuardo 7.1,
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and rice milling facilities, as well as facilities and services for cleaning,
drying, sorting, packaging, and merchandising grain and grain products in
wholesale quantities, Each is located strategically with respect to the
flow of grain from producer to consumer.

Panami is a major grain consumption center and this market serves pri-
marily as a receiving and distribution point for the Panamé-Colon area.
1t also is the major grain importing point for the country. The other four
terminal market points are located adjacent to centers of grain production
and serve primarily as assembly, storage, and processing points. Distribu-
tion of the grain and grain products for local consumption represents a secon-
dary funetion in these four markets,

The grain storage capacity by type and ownership at the five terminal
markets is shown in Table 2-16, The capacity shown as Government storage
represents the facilities operated by Instituto de Fomento Economico (IFE).
The private storage capacity represents . hat operated by the millers and
handlers in the private industry, The bulk capacity is of metal silo con-
struction, The bag capacity is in flat warehouses, mostly of steel and mason-
ary construction., About 40 percent of the total terminal grain storage capacity
is locatad in David and another 23 percent in Penonomé. All of the capacity
at David, Santiago, and Sond is bag storage. The major bulk stcrage is repre-
gented by the IFE distribution elevator in Panamd and the private rice mill
holding bins at Penonomé, The total storage capacity at the five terminal
points represents 86 pevcent of the bulk storage and about 86 percent of
the total existing grain storage in Panama.

The exlsting grain storage capacity in Maxch 1970 at country points
in Panama is shown in Table 2-17, This capacity is located in smalier towns

throughout the grain-producing regions and is used primarily for assembling,



TABLE 2-16., GRAIN STORAGE CAPACITY AT TERMINAL POINTS IN PANAMA

(1000 Quintals)

Location
Type of
Storage Panama Penonome Santiago Sona David Total
Government
Bulk 80.0 5.0 85.0
Bag 35.0 80.0 10.0 0.4 100.0 225.4
Total 115.0 85.0 10.0 0.4 100.0 310.4
Private
Bulk 100.0 100.0
Bag 145.0 185.0 120.0 200.0 545.0 1,195.0
Total 145.0 285.0 120,0 200.0 545.0 1,295,0
Combined
Bulk 80.0 105.0 185.0
Bag 180.0 265.0 130.0 200.4 645.0 1,420.4
Total 260.0 370.0 130.0 200.4 645.0 1,605.4



TABLE 2~17, GRAIN STORAGE CAPACITY AT COUNTRY POINTS IN PANAMA

(1000 Quintals)

Location Government

Private

Combined

Chiriqui Province
Alanje 5.0
Concepcion
Volcan
San Juan
Total 5.0

Veraguas Province
Montijo

Herrera Province
Chitré
Pesé
Ocu
Total

Los Santos Province
Macaracas
Las Tablas
Tonosi
Total

Cocle Province
Nota
Toabre

Total

Panama Province
Buena Vista
Chepo
Chorrera

Total

Darien Province ,
La Palma, Darien 5.0

Bocas del Trro Province
Bocas del Toro 1.0

COUNTRY TOTAL 11,0

%*Includes 30,000 quintals bulk storage
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conditioning, and holding grain as it moves from the farms. Most of these
points also have rice mills and facilities for drying, cleaning, and bagging
grain. Except for 30,000 quintals of silo storage at Chitr€ in Herrera Pro-
vince, all of the grain storage capacity at country points in Panama is flat
storage for bagged grain,

In addition to the terminal and country points where storage capacity
is located, grain buying offices are maintained in the smaller towns and
villages throughout the grain production areas. For example, IFE maintains
24 buying stations in addition to the points at which the Government storage
facilities are located, The millers and private traders huve representatives
or buying agents throughout the country. Grain may be assembled into truck-
load lots at these buying station points, or it may be transported directly
from the farm to the nearest country or terminal voint for conditioning,
storage, and processing.

Reliable figures are not available on the total on-farm grain storage
capacity in Panama. However, substantial quantities of grain are stored
on the farm, In 1969-1970, for example, a total of 1,731,400 quintals of
rough rice, 1,289,300 quintals of corn and 54,610 quintals of frijoles were
maintained on farms for home consumption, Much of this grain is produced
by small farmers who airedry the grain in the sun or in open sheds before
it is threshed or husked, store it in their homes or adjoining structures,
and will it by hand or at local custom mills as they need it, Few of these
farmers have proper grain storage facilities and most incur substantial storage
losses from rodents, insects, and mold, Some of the medium-sized farmers
store their grain in facilities owned by local cooperatives. A few of the
large commercial farms are installing their own mechanical drying and steel

bin storage facilities and in two or three cases even rice milling machinery.
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Such development still is very limited, however, even in the commercial rice

growing areas.

¢. Policies and Programs Affecting Grain Marketing

The major Government policies and programs affecting grain production
and marketing in Panama include the following:

1. The grain price support and control program
2. Grain import policies

3. Research and educational programs

4, Producer loan programs

5. Market news and outlook information

6. Grain grading and inspection

1. Price Supports and Controls

Price supports to Panama's farm producers of rice, corm, and edible
beans are maintained at levels above world market prices in order to support
farm incomes and encourage increased production., At the same time, price
controls are maintained at the retail level for milled rice, corn, and edible
beans. The price supports and controls reflect differences for quality
but none for the seasonality of production nor for the location of production
with respect to the major demand areas. The price supports are maintained
by the Departmento de Fomento ¢. IFE by accepting delivery of grain from
producers at the announced price support levels. The retail price controls
are enforced by the Oficina de Regulacién de Precios and backed by marketings
of grain delivered to and imported by the Departmento de Fomento.

The producer support price levels for 1970-1971 are shown on the fol-

lowing page:5

5Source: Informe que Presenta el Instituto de Fomento Economico.
Panama, Octubre de 1970; Escala para Descuentos por Humedad
y Impurezas. Mimeo. Sept. 1965,
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No. 1 rough rice? $ 6.00 per quintal
Yellow shelled corn 4,25 per quintal
Frijolesc 8.00 per quintal
Porotos 11,00 per quintal

aBasis, maximum 14% moisture, 07 foreign material (see
below for calculation of support price based on mil-
ling tests)

Basis, maximum 14% moisture, 07 foreign material, 5% red

or white corn
Basis, maximum 12% moisture, 2% foreign material, 2% mix-

ture of other beans

In determining the actual price paid to producers for a given lot of
grain delivered to IFE, weight dockage scales are applied for moisture and
foreign material in excess of the standards for rice and corn. The dockage
scales used are adequate to cover the full shrinkage incurred in drying and
cleaning the grain but do not cover the cost of mechanical drying and clean-
ing. In the case of edible beans, price discounts rather than dockage scales
are used. The discounts are:

Moisture - 10 cents per one percent moisture over 12 percent,
up to a maximum of 15 percent.

Foreign material - 25 cents per one percent foreign material
over 2 percent, up to a maximum of 5 percent.

Admixture - 25 cents per one percent admixture of beans of other
classes, up to a maximum of 5 percent,

Grain which contains moisture, foreign material or mixtures of other classes
above the specified maximums is not accepted for delivery under the price
support program,

In addition to the dockage, the actual price for rice paid by IFE when
delivered under the price support program depends upon the class of rice
and the percentages of whole kernels, broken kernels, and points &s deter-
mined by laboratory milling tests., The price per quintal for each percent
of the rice from the milling tests showing as whole kernels, broken kernels,

and points is as follows:
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Whole  Broken Average support price when

Class Kernels Kernels _Points _laboratory not available
(1) Extra long $0.13 $0.05 $0.03 $4.75
(2) Long 0.105 0.05 0.03 5.50
(3) Medium 0.09 0.05 0.03 4.75
(4) Short 0.08 0.04 0.03 4,25

Thus, the actual price paid by IFE for long-grain rice with 14 percent mois-
ture and no foreign material with 30 percent whole kernels, 30 percent broken
kernels and 40 percent points would be $5.85 per quintal (30 x .105 + 30 x
.05 + 40 x .03). However, the maximum support price is $6.00 per quintal,
even for lots which would have a higher value according to the above table.
During the past year, market prices for rice and edible beans have been
above the support prices and farmers have delivered very little of these
grains to IFE. Substantial quantities of corn were delivered under the price
support program during 1970-1971, however. In the 1969-1970 crop year, de-
liveries to IFE totaled 91,478 quintals of xough rice (4.8 percent of total
marketings), 69,029 quintals of corn (10.8 percent of total marketings),
and 1,428 quintals of frijoles (2.6 percent of total marketings). Because
the support prices are uniform from month to month and from province to pro-
vince, deliveries to IFE tend to be highest in months when market prices
are at their seasonal lows and in the more remote production areas, such

as Darién Province.

2, Grain Import Policies

Grain imports are closely regulated by the Government in Panama. No
imports are made by private handlers or processors =- all grain imports are
made directly by IFE. Because domestic prices are substantially above world
market prices, the import operation provides a major source of revenue to

support the total price stabilization and marketing operations of the Government,
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The policy of the Government has been to hold grain imports down to
minimum levels. Rice is imported only when studies of rice stocks in all
positions indicate definite approaching shortages. Corn is imported only
to the extent essential to supply food and processing industry demands.

This policy has served to ration available supplies of domestic grain and
to hold retail prices close to the legal maximums, In the case of the poultry
and livestock feed industry, it has caused maximum gubstitution of rice bran,

wheat by-products, and other ingredients for corn in formula feeds.

3. Research and Educational Programs

There are a number of research and educational programs in Panama which
affect grain production and marketing. Many of these are heavily oriented
to rice rather than to coxn or edible beans, Major programs affecting pro-
ducers include crop breeding, feztilization, variety, pest control, and other
production research at the agricultural experiment stations as well as agri-
cultural extension work directly with crop producers. In addition, detailed
cost of production studies are conducted on a continuing basis with selected
sample producers of rice, corn, and beans over the country,

Research and educational work on the marketing side includes studies
of milling performance and milling techniques for different rice varieties,
educational activities with the industry on quality testing and grading,
and other technical aspects of grain processing and marketing.

The total impact of the research and educational programs is difficult
to measure, but it seems clear that they have been a major factor in achiev~
ing increased yields and production of rice and corn, These programs will
need to be expanded in scope and in depth if the production and marketing

potentials are to be achieved over the next decade,
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4. Producer loan Programs

Substantial volumes of agricultural production credit are essential
for the purchase of improved seed, fertilizers, chemical pesticides, farm
machinery, and other inputs needed to improve the volume and efficilency of
grain production, Production credit to Panama's producers is provided through
the private banks, the National Bank, and the Department of Credit and Develop-
ment of IFE. Producer loans are made to finance both fixed assets and annval
production expenses, Attempts have been made to tailor credit programs to
the special requirements of small producers, medium-sized producers, and
large producers. Relatively large internmational loans have been used to
supplement domestic funds in providing capital for the agricultural credit
programs,

Even though substantial progress has been made, it appears that there
is still room for improvement in the agricultural credit programs in Pancma
1f grain production potentials are to be met, The need for technical assis-
tance and supervision in the use of credit is great, particularly in the
case of loans to small producers. Supervised credit requires a large st-if
of well-trained people and supporting farm management and credit analy:is,
Progress has been made in these directions since early 1970 under the pro-
grams supported by the Interamerican Development Bank and the potentials

for continued progress and development should be good.

5. Market News and Qutlook Information

The importance of accurate and timely crop and market news as well as
crop-to-crop outlook information to support efficient grain marketing camnot
be cver-emphasized. The need for such information will become more critical
in Panama as the volume of grain moving through market channels continues

to increase relative to that consumed by the farm family,

!
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Panama has an excellent base in the Bureau of Statistics and Census
upon which to build a complete crop and market news and outlook service.
The Bureau has been assembling and preparing reliable grain production sta-
tistics for a number of years and has the basic core of qualified statisti-
cians, methodology, and computer hardware needed. Market volume and movement
data, price data, and related information could be provided within the same
structure, The organization and procedures can be developed for timely and
systematic preparation and release of the needed reports. It would seem
that the development of complete crop and market news and outlook services

should be given high priority in total agricultural sector development programs.

6. Grain Grading and Inspection

Under the incentive and leverage of the price support program, Panama
is developing a reasonable grain grading and inspectioa system for conditions
in the country, Laboratories are being established and inspectors trained
by IFE. Inspection services and laboratory analyses are being provided to
millers and private handlers who desire them, The private trade has be.
slow in ghifting to the use of standard quality measurements when buying
from producers but can be expected to do so in time.

The dockage system for excessive moisture and foreign material based
on careful sample inspection of the grain is practical in most production
areas of Panama, Because grain is sold by weight, producers and handlers
alike readily understand dockage for extra water and extraneous material
in grain. The dockage encourages producers to harvest and handle the grain
properly and rewards them for doing so. However, the present dockage scales
do not provide a margin to cover mechanical drying and cleaning costs. This

matter is discussed in Chapter 7.
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The purchase of rice on the basis of class and composition of whole
kernels, broken kernels, and points as determined by laboratory milling tests
should be encouraged by the millers as well as by IFE. This system rewards
the individual producer for delivering the quality most in demand by Panama's
consumers and permits him to make sound decisions on varieties which return
the highest net income per hectare, considering both anticipated yield and
anticipated price. As soon as a few millers start buying regularly on this
basis, the larger producers will respond rapidly, and those buying in competi-
tion with these millers will be forced to follow suit, The laboratory tests
may not k2 practical when buying in small lots from producers with limited
acreage. In guch case, price distinction based on the variety and the average
milling performance of the variety may be the most practical solution.

As the volume of grain marketed increases, IFE will need to train addi-
tional grain inspectors and develop additional grain inspection laboratories.
At some point in time, it may be advisable to establish official grain grade
standards and require that all grain traded on a quality basis be inspected
and bought and sold on the basis of the official standards. Official stan-
dards and grading procedures have been established in many Latin American

countries,
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CHAPTER IIIX

PROJECTED PATTERNS OF GRAIN CONSUMPTION

The requirements for physical distribution of grain and grain products
in the years ahead depend jointly upon future patte(nms of consumption and
future patterns of production. Both the patterus of consumption and the
patterns of production can be projected on the basis of the trends in the
underlying factors affecting the patterns. Such projections serve as a basis
for anticipating needed changes in the marketing system and advanced planning
to bring about the changes by the time that they will be needed,

The major underlying factors affecting the patterns of demand for grains
such as rice which are used almost entirely for human food are (1) population
shifts and (2) changes ‘n per-capita consumption, Additional underlying
factors affect the demand for grains, such as corn, which also are used as

industrial raw materiala, feed for livestock, etc.

A. Key Factors Affecting Projected Grain Consurption in Panama

The key factors affecting the volume of demand for any food grain in
a given province in a given year are the total population of the province
and the average per-capita consumption, The average per-capita consumption
is affected by eating habits and food preferences, by average income levels,
and by the price of the érain rela;ive to other prices. Frequently rural
people have somewhat different eating habits than urban people so tiie average
per-capita consumption is somewhat different among the two populations in
the same province, Usually people with higher incomes will consume more
of the food grain than those with lower incomes; the magnitude of the dif-

ference depends upon the income elasticity of demand for the particular food

grain, The income elasticity measures the percentage increase in consumption
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with a given percentage increase in income, Usually the income elasticity

of demand for food grains in developing countries is less than one but greater
than zero. The income elasticity of demand for preferred foods such as eggs
and the better meat cuts may be greater than one, while that of less preferred
foods such as cassava may be negative.

Normally, the price elasticity of demand for food grains is negative
so a rise in the price of the grain relative to other prices is associated
with a drop in the quantity consumed, The magnitude of this relationship
depends upon the price elasticity of demand, The demand for most foods is
relatively price inelastic, so the percentage change in quantity demanded
is less than the percentage change in price,

The segment of the demand for multi-purpose grains such as corn by non-
food uses is derived from the demand for the end products., Thus, the demand
for comn as a poultry feed is dependent upon the consumer demand for poultry
products. The nature of the dependence =~ the coefficient relating the end-
product demand and the derived demand -~ depends upon (1) the technical con-
version r.te, (2) the degree to which available altemmatives can be substitu-
ted for the grain in question, and (3) the price of the grain relative to
the ﬁ}icea of the substitutes and to the price of the end product,

In making long=-run projections of the volume of demand for grain, the
price effects may be ignored if it is assumed that Government policy will
be to maintain the price of the grain at existing levels relative to other
prices. In such case, the volume of demand becomes a function of (1) the
projected prpulation times the base average per-capita consumption, (2) the
growth in average per-capita income times the income elasticity coefficient,
and ¢(3) the volume of demand for end products for which the grain is used

times the corresponding derived demand coefficients,
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1. Projected Population

Population projections for Panama have been made through 1980 by the
Bureau of Statistics and Census. Separate projections have been made for
rural and urban populations and by province and county. The projections
by province for 1975 and 1980 are shovn in Table 3-1. They are based on
an annual average population growth rate for the country as a whole of 3.04
percent but reflect differences in the rate of growth by province and among
rural and urban populations., According to the projections, Panama's total
population will increase from 1,431,400 in 1970 to 1,662,610 in 1975 and
1,931,160 in 1980,

The changes in the existing population patterns which will take place
by 1975 and 1980 are apparent from the percentages shown in Table 3-2. The
rural population represented 52.2 percent of the total in 1970; this percen-
tage will be reduced to about 49.4 percent in 1975 and 46.5 percent in 1980,
The percentage of the total population living in Panama Province was 40.56
in 1970; this will be increased to 43,76 percent by 1975 and 46.98 percent
by 1980, Meanwhile the percentages of the total population living in all
other provinces will be reduced. The greatest declines relative to the total
population will be in Veraguas, Chiriqu{: and Los Santos Provinces. By 1980
the percentage of the country's total population living in Veraguas Province
will decline by 1.64 percent; the percentage living in Chiriquf'and Los Santos
Provinces will decline by 1.26 percent, The urban population will continue
to grow relative to the total in Veraguas and Chiriqui” Provinces; the rela-
tive decline will come entirely in the rural populations. The urban popu-
lation will decline relative to the country as a whole in Los Santos, Cocléj
Coléh, and Darién Provinces. All of these changing patterns of population
distribution in Panama will be reflected directly in the patterns of congump-

tion of rice, corn, and edible beans,



TABLE 3-1.

(Number of Persons)

ESTIMATED RURAL AND URBAN POPULATION BY PROVINCE IN PANAMA, 1970, 1975, and 1980

Bocas
del Los . . Country

Year Toro Chiriqui Veraguas Heriera Santos Coclé Panami Colon Darien Total
1970

Urban 15,087 61,522 18,579 23,536 71,524 25,788 460,450 69,975 1,739 684,200

Rural 25,821 175,508 133,580 49,122 64,702 92,566 120,170 64,811 20,920 747,200

Total 40,908 237,030 152,159 72,658 72,226 118,354 580,620 134,786 22,659 1,431,400
1975

Urban 18,737 74,375 23,415 27,401 8,010 29,617 581,604 67,046 1,668 840,873

Rural 27,024 191,045 139,533 51,217 64,582 103,626 145,946 76,215 22,549 821,737

Total 45,761 265,420 162,948 78,618 72,592 133,243 727,550 152,261 24,217 1,662,610
1980

Urban 23,111 89,306 29,315 31,685 8,469 33,786 734,063 §2,088 1,598 1,033,421

Rural 27,739 206,190 144,367 52,983 64,449 115,515 173,127 89,106 24,163 897,739

Total 50,950 295,496 173,682 84,668 72,918 149,301 907,190 171,194 25,761 1,931,160

Direccidn de Estadistica y Censo, Contraloria General de la Republica. Panama. 23 Junio 1971,

Estimacidn en Base a las Preliminares del Censo de 1970.

%S



TABLE 3-2. PERCENT OF TOTAL POPULATION BY PROVINCE IN PANAMA, 1970, 1975, and 1980

(P2tcent)
Bocas
del Los Country
Year Toro Chiriqui Verapuas _Herrera Santos Coclé Panami Coldén Darién Total
1970
Urban 1.05 4.30 1.30 1.65 0.52 1.80 32.17 4,89 0.12 47.80
Rural 1.81 12.26 9.33 3.43 4.52 6.47 8.39 4,53 1.46 52.20
Total 2.86 16.56 10.63 5.08 5.04 8.27 40,56 9.42 1.58 100.00
1975
Urban 1.13 4.48 1.41 1.65 0.48 1.78 34.98 4,57 0.10 50.58
Rural 1.62 11.49 8.39 3.08 3.89 6.23 8.78 4.59 1.35 49.42
Total 2.75 15.97 9,80 4.73 4.37 8.01 43.76 9.16 1.45 100.00
1980
Urban 1.20 4.62 1.52 1.64 0.44 1.75 38.01 4.25 0.08 53.51
Rural 1.44 10.68 7.47 2.74 3.34 5.98 8.97 4,62 1.25 46.49
Total 2.64 15.30 8.99 4,38 3.78 7.73 46,98 8.87 1.33 100.00

Based on Table 3-1.



2. Per-Capita Income

So long as the income elasticity of demand remains positive, the per-
capita consumption of food grains wiil increase as average per-capita real
income continues to increase. Furthermore, if incomes increase faster in
some provinces than in others, the income effect will cause further changes
in geographic pattems of consumption.

Average per-capita disposable incomes have been increasing each year
with the progress of economic development in Panama. Unfortunately, however,

data are not available on the distribution of income by province nor on the
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differential rates of growth in disposabie income from one province to another.

It is hoped that such data will be available when the detailed tabulations
from the 1970 census are completed.

In the absence of the data, it has been necessary to reflect the income
effects in the projections of demand for rice, corn, and edible beans on a
a national basis only and to ignore these effects in the changing geographic
patterns of demand, To the extent that average per-capita disposable incomes
may be increasing somewhat more rapidly in the capital city than in the pro-
vinces, the demand patterns may be shifting even more rapidly than shown

by the demand projections in this study,

3. Feed and Industrial Uses

The end-product demand for poultry and livestock products and for in-
dustrial products made from corn will continue to increase rapidly in Panama.
The effects of population will affect this demand directly (see Tables 3-1
and 3-2). Furthermore, the income effect on the demand for such products
is greater than the income effect on the denand for the food grains because

the income elasticity coefficients are highew, This means that the livestock



and industrial demand for corn and other feed grains in Panama will increase
faster than the food demand for grain over the next ten years.

The growth in commercial feed and industrial demand for corn will be
much greater in Panama Province than in other provinces because of the con-
centration of feed manufacturing and industrial processing. Even if the
Government would undertake policies to decentralize feed and industrial pro-
cessing, the present location of these industries plus the concentration
of demand for the end products in and around the capital city means that
the derived demand for corn and other feed grains will become more concen=-

trated in the next ten years,

B. Projected Consumption of Rice

The projected total consumption of rice by province in Panama for 1975
and 1980 is shown in Section A of Table 3-3, In order that they may be re-
lated directly to the projected production potentials presented in Chapter
4, the projections are given in units of 1000 quintals, rough rice equiva-
lent. The projections shown in the total column for the country as a whole
were developed by Dr, Randall A. Hoffman of USAID/Panama in connection with
the over-all agricultural sector plan. They reflect the population projec-
tions shown in Table 3-1 as well as the projected income effects at the in-
come elasticity of demand for rice existing in Panama in recent years. These
projections indicate that rice consumption will reach about 124 percent of
the 1970 level in 1975 and 151 percent of that level in 1980.

The projections of total consumption of rice by province were developed
from the projected consumption for the country as a whole and the percentage
distribution of total population shown in Table 3-2. As has been pointed
out, the income effect is not reflected in the projected distribugion of

grain consumption because basic data were not available at the time the
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TABLE 3-3. ESTIMATED DEMAND FOR RICE, CORN, AND BEANS BY PROVINCE
(1000 quintals)

IN PANAMA, 1970, 1975, &nd 1980

Bocas Additional
del Los Feed
Toro Chiriqui Veraguas Herrera Santos Coclé Panami Coldn Darién _ Demand Total Percent
A. Rough Rice
1970 104.2 603.3 387.2 185.1 183.6 301.3 1,477.6 343.2 57.5 3,643.0 100.0
1975 124.1 721.0 442.4 213.5 197.3 361.6 1,975.5 413.5 65.5 4,514.4 123.9
1980 145.3 841.8 494.7 241.0 208.0 425.3 2,584.9 488.0 73.2 5,502,2 151.0
B. Total Shelled Coxn
1970 55.2 319.5 205.1 98.0 97.2 159.5 782.4 181.7 30.5 50.0 1,979.1 100.0
1975 66.0 383.3 235.2 113.5 104.9 192.2 1,050.3 219.8 34.8 297.2 2,697.2 136.3
1980 74.2 429.9 252.6 123.1 106.2 217.2 1,320.1 249.3 37.4 692.4 3,502.4 177.0
C. Edible Beans
1970 3.1 17.8 16.5 5.5 5.4 8.9 40.2 10.2 1.7 109.3 100.0
1975 2.5 32.0 19.6 9.5 8.8 16.0 87.6 18.3 2.9 200.2 120.7
1980 6.3 36.3 21.4 10.4 8.9 18.4 111.6 21.1 3.2 237.6  147.2

8¢



projections were made. The projections indicate that total rice consumption
will continue to increase in all provinces but at a much more rapid rate

in some provinces than in others. In particular, the increase in volume

of demand will be great in the deficit provinces of Panamd and Coloh so that
shipments into these provinces from major rice production areas will have

to increase much more than the average rate of increase in production. By
1980 over 3 million quintals, or nearly 56 percent of the rice consumption

for the country as a whole, will be used in Panamd and Coldn Provinces.

C. Projected Consumption of Corn

The projected patterns of consumption of corn in Panama for 1975 and
1980 are shown in Section B of Table 3-3. Two sets of projections for the
country as a whole were made by Dr. Hoffman in connection with the over-all
agricultural sector study -- one set without major expansion in poultry and
livestock feeding and one set to support expangion of the feed industry to
meet full projected demand. The differences in the two sets of projections
are shown in the column "Additional Feed Demand" in Table 3-3, This addi-
tional volume of demand has not been allocated to provinces, but most of
it will be in Panamd Province where the feeding industry is concentrated.

The distribution of the total volume of demand for corn (withcut the
additional feed demand) among the provinces was done on the basis of the
projected population distribution from Table 3-2 in a manner similar to that
for rice. However, because the on-farm utilization of corn for feed and
seed is significant (see Table 2-15), this segment of total utilization was
subtracted before prorating projected consumption among provinces. In other
words, the population projections were used to distribute only the consump-
tion of corn for human food among the provinces., The volume of consumption

for human food distributed in this manner includes both on-farm consumption
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for food and off=farm marketings destined for food uses, The on-farm use
for feed and seed is prorated among the provinces on the basis of prevailing
rates of utilization for this purpose in each province,

The projections of total volume of demand for corn indicate an increasing
volume in all provinces but that the increase will be slight in some provinces,
especially in Los Santos and Darién. The projected increase in total corm
demand £rom 1970 to 1980 is only 6,900 quintals in Darién and 9,000 quintals
in Los Santos -- less than 1,000 quintals per year in both cases. By con-
trast, the increase in Panamd Province will be 537,700 quintals over the
ten-year period (about 54,000 quintals per year) without the additional feed
demand, and 1,180,100 quintals over the ten-year period (about 118,000 quin-
tals per year) with the additional feed demand, The only other province
in which the average rate of increase in total volume of demand for corn

will be in excess of 10,000 quintals is Chiriquf.

D. Projected Consumption of Edible Beans

The projected patterns of consumption of edible beans in Panama for
1975 and 1980 are shown in Section C of Table 33, The projected consump-
tion for the country as a whole developed by Dr, Hoffman include porotos
and other edible beans as well as frijoles, while the 1970 base figure in-
cludes frijoles only. The percentages shown in the last column of the table
are derived from the 1970 total consumption of edible beans and may be com-
pared directly with the percentages for consumption of rice and com by 1975
and 1980,

The consumption of edible beans is concentrated in Panama Province,
but substantial quantities also are consumed in Chiriquf, Veraguas, and Colén
Provinces. The projections indicate that consumption will become increasingly

more concentrated, By 1980 consumption in Panamd Province alone will increase



60a

nearly three-fold and represent 47 percent of the total consumption of edible
beans in the country. As in the case of rice and corn, shipments into Panamd
from other provinces must be increased much move rapidly than the average

increase in demand in order to meet the increasing concentration of the demand

in the central part of the country,
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CHAPTER IV

PROJECTED PRODUCTION POTENTIALS

As discussed in Chapter 2, Panama has increased grain production sub-
stantially over the past ten years, The increase has been greatest for rice
(an average of some 175,000 quintals per year), substantially less for corn
(an average of about 58,000 quintals per year) and slightly negative for
edible beans. The increased production of rice and corn has been made possible
both by opportunities to increase yields per hectare and by the availability
of additional land which could be brought into grain production, It has
been supported by: (1) attractive domestic markets, (2) high guaranteed sup-
port prices, (3) expanded farm credit for crop production, (4) increasing
supplies of improved seed, fertilizer, chemical pesticides, farm machinery,
and other agricultural inputs, (5) expanded agricultural research on improved
crop production, and (6) extension education programs to teach farmers the
application of modern production practices,

What are the potentials for increasing grain production over the next
ten years? The answer depends upon the availability of the same kinds of
factors which have spurred the increases in the past, Basic to the potentials
for increased production are the technical potentials for increasing yields
and plantings, Given these potentials, the production increases which will
be achieved depend upon continued economic incentives and the effectiveness

of the needed supporting programs,

A. Economic Incentives for Increased Production

Every indication is that Panama's grain producers will continue to have
the economic incentive for increasing production, The demand projections

in Chapter 3 indicate that domestic markets will continue to be strong and
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that substantial increases in producticn will be required to keep up with
expanding consumption, Panama's producers have little need to worry about
excess production and low world market prices for grain over the mext ten
years.

In addition, there is reason to believe that high producer price sup-
ports for grain will be maintained. The price supports are an established
institution in Panama, accepted by consumers, marketing firms, Government
officials and producers, alike, IFE has the necessary facilities and per-
sonnel to enforce the supports by accepting grain delivery from producers
when necessary. Furthermore, the projected domestic supply-demand conditions
indicate that resources required to maintain the support price levels will

be minimal over the next ten years,

B. Supporting Programs for Increased Production

Most of the required programs to support increased grain production
are a matter of policy and planning -- they can be accomplished within the
resources available to Panama. Many of them are well underway and have been
expanded and improved in recent years, The agricultural credit programs,
the farm input distribution programs, and the agricultural experiment station
research programs are cases in point, Others have an adequate base for ex-
pansion and tailoring to meet the changing needs. Examples include the agri-
cultural extension programs, the crop and market reporting programs, and
the grain inspection and grading programs, Still, other needed programs
which have not yet been implemented can be developed before the needs become
critical., Possible examples in this category include a public grain ware-
housing program, a more complete certified seed program, a commercial farm

management association program, a tailored assistance and income support
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program for small farmers, and a grain inventory financing program for both

producers and the private marketing agencies.

Some of the specific changes and developments needed to support expanded
production are discussed elsewhere in this report. Others are considered
in related sections of the over-all agricultural sector study for Panama.
The point to be made here is that the lack of adequate supporting programs
need not be the limiting factor to expanded grain production over the next

ten years.

C. Potentials for Increasing Plantings

Increases in the areas planted to rice and corn have accounted for a
gcubstantial portion of the increase in production of these two crops over
the past ten years, As discussed in Chapter 2, during the past ten years
rice plantings have increased by about 5,000 hectares per year, about 3,300
hectares of which have been relatively evenly divided among the three major
rice-producing provinces of Chiriqu{: Veraguas, and Coclé, The area planted
to corn over the period has increased at the rate of about 2,900 hectares
per year. The leading provinces in increased corn plantings also have been
Veraguas, Chiriquf, and Coclé. Will these rates of increase in the areas
planted to rice and corn be maintained over the next ten years? This ques-
tion can be answered at least partially by examining the amount of suitable
agricultural land in the different provinces which is still available for
crop production,

The calculation of available land for additional plantings of grain
by province in Panama as made in this study is summarized in Table 4-1,

The number of hectares devoted to sugar cane, tobacco, and bananas for 1968-

1969, the last year reported, is shown in the upper section of the table.



TABIJE 4-1 .

ESTIMATION OF AVAILABLE LAND FOR INCREASED PLANTINGS OF GRAIN IN PANAMA

(Hectares)
Bocas
del Loge , P Country
Toro Chiriqui Veraguas Herrera Santos Cocle Panamd Coldn Darien Total
Permanent Land Use 1968-69a
Sugar Cane 100 2,250 4,400 3,820 1,320 7,450 450 40 100 19,930
Tobacco 390 160 630¢
Coffee 121 9,466 2,871 3,313 1,917 4,475 ¢,032 1,144 66 25,405
Bananas 7,500 20,000 27,50C
Total (Excluding Coffee) 7,600 22,640 4,400 3,820 1,320 7,450 610 40 100 47,98C
Total Classes A &M Rice Soilb 76,100 117,940 69,795 14,505 23,560 29,680 89,555 27,385 200,920 649,44C
Balance 68,500 95,300 65,395 10,0685 22,240 22,230 88,945 27,345 200,820 601,46(
Availabl for Ri-e (@75%) 51,375 71,475 49,046 8,014 16,680 16,673 66,709 20,509 150,615 451,09¢
Additional A &M Soil for
Corn and Beans 0 0 0 23,075 19,932 40,485 17,500 0 0 100,99"
Additional @ 75% — 17,306 14,949 30,364 13,125 75,744
Maximum Grain (per crop) 51,375 71,475 49,046 25,320 31,629 47,037 79,834 20,509 150,615 526,840
Plantings 1969-70 (lst crop)
Rice 400 26,100 30,000 9,500 10,200 18,600 9,000 3,600 3,800 111,200
Com 500 11,600 16,000 4,500 10,400 5,200 8,300 2,500 2,400 61,400
Beans 200 900 500 100 300 100 100 2,200
Total 900 37,900 46,900 14,500 20,700 24,100 17,400 6,200 7,200 174,800
Balance Available 50,475 33,575 2,146 10,820 10,929 22,937 62,434 14,309 144,415 352,040
Plantings to Grain 1969-70
(2nd Crop) 3,500 21,000 14,500 5,400 8,300 5,900 11,600 2,000 1,400 73,600
Balance Available 47,875 50,475 34,546 19,920 23,329 41,137 68,234 18,509 149,215 453,240

2gstadistica Panamena Informacion Agropecuria.

Agricola 1968 a 1969. Direccion de Estadistica y Censo.

Superficie sembrada y produccion de Cafe, Tobaco y Cana de Azucar: Ano

Semi-Detailed Soil Survey for Panama with Suitability Classification by Crop.

CIncludes 80 hectares not allocated to province.
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It is assumed that these crops have superior claim on the land so that the
47,980 hectares occuppied by them will not be planted to grain.

Next the total hectares of Alto (high) and Mediano (medium) suitability
for rice production from the soil survey and classification for Panama are
shown in Table 4-1., The hectares falling into poor suitability for rice
production on the basis of soil and climate have been excluded entirely from
the land available for expanded grain production. The total areas planted
to sugar cane, tobacco, and bananas are subtracted from the available Classes
A and M rice land to obtain the balance shown on the next line of the table.
This balance then is multiplied by 75 percent to obtain the number of hectares
shown as "Available for Rice" in Table 4-1. It is assumed that 25 percent
of the available Class A and M land will be used for vegetable crops, forage
crops, farmsteads, roads, etc., and will not be used for rice production.

The soil survey and classification shows additional areas to be of
Classes A and M suitability for corn or beans in certain provinces (Herrera,
Los Santos, Coclé, and Panamd). These areas have been discounted by 25 per-
cent also and the remainder added to the arza available for rice to obtain
the areas shown as '"Maximum Grain per Crop" in the table, This figure totals
526,840 he=tares for the country as a whole,

The first-crop plantings of rice, corn, and beans in 1969-1970 are shown
in the next section of Table 4-~1 (see Tables 2-4, (-6, and 2-8). The total
areca planted to the three crops is subtracted from the "Maximum Grain per
Crop" to obtain the balance available for expanded grain production in each
province. The balance available for the country as a whole is 352,040 hec-
tares, of which 144,415 is in Darién Province and 50,475 is in Bocas del
Toro Province, Balances are available in all provinces, but that in Veraguas

is only 2,146 hectares. The balance is 10,820 hectares in Herrera and 22,937
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hectares in Coclé, but there i1s no balance of available rice land in these
two provinces because 1969-1970 rice plantings exceeded the total available
A and M land for rice. As shown by the last line of Table 4-1, there ave
substantial balances for increasing second-crop plantings in all provinces,

From these estimates, it seems clear that there is available land which
is suitable for continued expansion of plantings of corn in all provinces
and for continued expansion of plantings of rice in all provinces except
Veraguas, Herrera, and Coclé, The continued expansion of rice production
in these three provinces will depend primarily upon the opportunity to in-
crease yields without further exparsion of rice plantings.

In addition to the availability of additional suitable land, the future
rate of expansion in plantings of rice and corn depends upon farmers' will-
ingness to clear and develop the new lands and bring them into production,
This willingness is affected by several factors -- the cost of development,
the availibility of land clearing contractors, the availability of long-term
credit for land development, expectations of the future markets and profi-
tability of grain production, alternative uses for the land, etc., These
factors all have been reflected in the rate of expansion of plantings in
the past, so past trends are an important indicator of future trends,

In order to assess the past trends in plantings, computer analyses were
made using an exponential function to determine the shape of the projection
curve which best fits the past trends. The planting data used in the com-
puter analyses are those shown in Tables 2-4 through 2-9 plus those for the
combined hectares planted to both crops of rice, corn, and edible beans.

The implications of the alternative exponential curves for projecting plante
ings of grain are illustrated by Figure 4-1, Plantings for the country as

a whole since 1960 with projections through 1980 are plotted in units of
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1,000 hectares. The computer projections of plantings of rice, corn, and
edible beans with alternative exponents on the time variable from 0.6 to

1.4 fitted to the same historical data are shown by the different projection
lines.

The exponent of 1.0 on the time variabie provides the usual straight-
line projection, regardless of whether the trend is upward, as in the case
of rice and corn plantings, or downward, as in the case of plantings of edible
beans. The exponential values greater than 1.0 provide curved projections
lines which accentuate the trend -- that is, they provide an increasing rate
each year to the upward or downward trend exhibited by the historical data.
The greater the exponent, the greater the rate of increase in the trend,

The exponential values less than 1.0 provide curved projection lines which
temper the trend -- that is, they provide a decreasing rate each year to
the upward or downward trend exhibited by the historical data.

It will be noted from the historical sections of the curves in Figure
4-1 that in all three cases the curves which temper the trend more closely
fit the past trends in plantings than do either the straight line curves
or the curves which accentuate the trend. This is born out by the R2 values
obtained from the computer runs. The highest R2 values for the trends in
plantings of all three crops were obtained with the projection exponent of
0.6. The same is generally true of the projections of plantings by province,
as illustrated by the curves of R2 values for plantings of rice and corn
ghown in Sections € of Figures 4-9 and 4-10, The projection model with the
0.6 exponent provides the highest R2 values for plantings of rice in all
previnces except Chiriqui and Veraguas, where exponents greater than 1.0
but less than 1.6 provide the best fit. The projection model with the 0.6
exponent provides the highest R2 values for plantings of corn in all provinces

except Coclé and Colon, where the 1,0 exponent provides the best fit.
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This analysis makes it clear that judging from past trends, plantings
of rice and corn in Panama may be expected to continue to increase but by
a reduced number of hectares each year. This trend needs to be comsidered
in assessing production potentials and developing production projections
for the two kinds of grain. In the case of rice, this pattern will be rein-
forced by limitations on additional suitable rice land in Veraguas, Herrera,

and COclé Provinces.

D. Potentials for Increasing Yields

The yields of rice, corn, and edible beans have varied from year to
year depending upon weather conditions and other factors beyond faxmers'
control but have shown a definite upward trend over the past ten years (Figure
4=2). Average yields per hectare for the country as a whole have increased
at the average annual rate of zbout 30 pounds for rice, 17.5 pounds for edible
beans, and 7.5 pounds for corn. The annual increase in average yields has
varied considerably from province to province, however.

Assuming that the supporting programs are maintained, the past trends
to higher yields should be continued in tht next ten years as more farmers
adopt the higher yielding varieties and improved cultural practices. The
yields obtained by the better producers in all provinces indicate that there
is still ample opportunity to increase average yields., Many such producers
are obtaining yields three times the average for their province, Still,
the diffugion of new ideas and practices among producers takes time and aver-
age yields will not jump up to substantially higher levels within a year
or two. Rather, yield patterns may be expected to exhibit upward trends
over time. The remaining question is what rate of increase can be expected

in the yields of rice, corn, and edible beans over the next ten years.
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The alternative exponential models shown by the curves in Figure 4-2
indicate the importance of selecting the most appropriate model for the pro-
jections of yield, The models with the higher exponents provide much higher
projected yields beyond 1975, especially for rice, The curves of R2 values
for rice yield projections by province indicate that an exponent of 1,6 or
1.8 provides the best fit to the historical trends in most provinces (Figure
4-9), The major exceptions are Darién and Bocas del Toro where the exponent
of 0.6 provides substantially better fit than the higher exponents. In the
case of the three provinces for which additional land for rice planting is
limited (Veraguas, Herrera, and Coclé), an average exponent of about 1.4
for rice yields is most realistic.

The curves of Rz values for corn yield projections indicate that an
exponent of 0.6 provides the best fit in all provinces except Los Santos,
Coclé, Panama, and Colon (Figure 4-10). The R2 values indicate that corn
yields in these provinces are increasing at an exponential rate more nearly
1,6 or 1,8, The R2 values for edible beans yield projections indicate an
average exponential rate of 1.0 or 1.2, although the best fits for yields
in Chiriqu{ and Los Santos Provinces are with the 1.8 exponent,

Another basis for assessing the potential for further increased in grain
yields in Panama over the next ten years is comparison with yields obtained
elgsewhere in the world under similar soil and climatic conditions. On this
basis, Panama has done relatively well with rice., The country-wide average
yields approaching 30 quintals per hectare and increasing at the rate of
0.3 quintals per year are relatively good compared to other Latin Americau
countries and to other parts of the world producing rain-fed rice., The aver-

age yields of 40 quintals per hectare in Chiriqui Province are quite good.
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By contrast, the average yields of corn of substantially less than 20
quintals per hectare are quite low even compared to other Lalin American
countries in subtropical climatic zones. With substantial areas of well-
drained soils which are better guited to corn than to rice in Herrera, Los
Santos, Coclé, and Panama Provinces, the potentials for substantially increased
corn yields should be good. More attention needs to be given to achieving
this potential.

The average yields of edible beans in Panama are about normal compared
to those in other countries with comparable soil and climatic conditioms.
The rate of increase in yields of edible beans at the exponential rate of
1.2 shown in Figure 4-2 appears to be reasonable, but about all that can

be expected in Panama over the next ten years.

E. Production Potentials for Rice

The combined effects of increased plantings (Figure 4-1) and increased
yields (Figure 4-2) have brought about sizable increases in rice production
in Fanama over the past ten years. Total rice production for the country
has gone up steadily every year except for 1964-1965 (see Figure 4-3), Pro-
duction has gone up in every province except Los Santos, where rice plantings
have been reduced steadily from 17,200 hectares in 1963-1964 to 11,900 hec-
tares in 1969-1970. Projections of rice production for 1979-1980 based on
the trend over the past ten years for Panama as a whole vary from less than
4.75 million quintals at a projection exponent of 0.6 to over 7,6 million
quintals at a projection exponent of 1.8 (Figure 4-3). Clearly, neither
of these extreme projections is realistic. However, even the choice between
the projection based on an exponent of 0.8 and that based on an exponent of
of L.2 means the difference between a substantial rice deficit and a substan-

tial rice surplus in Panama by 1980 (see Figure 4-4). The projection based



~
~

RN
RN\

A AN NN
AR RN
M\ANANAN

VAN NN

NN

MiLLi1ON QuinTALS

NN

IIIIII lllllllll lllllllll lllllllll ]llllllll III1IIIII TT

O O b pt et et
e 8 + s e
ARODO NSO

FIG. 4-3.

A ]
y P
1 —
]
# =1
=
- — o
0 6 3 64 1 72 73 74 75 76 7

PROJECTIONS GF PRODUCTION OF RICE, CORN AND BEANS IN PANAMA
AT ALTERNATIVE EXPONENTIAL GROWTH RATES

Crop Year Starting May 1

73

RICE

CORN

EDIBLE
BEANS



MILLION QUINTALS

6.0

5.0

4.0

3.0 -

2.0

1.0

1.2 Exponent

1.0 Exponent

0.8 Exponent

Projected Demand ——————eu—
Pa
— Production Potential = — =~ — -
”
e ’/ /
’,"’/’/"——’ _ 4
::‘ - Demand in A1l Othér
,/ h'L‘Ci“'“ { //
- —] a0 g L
— pers? ]
/ 0016“ ]
|— / “d ‘L“ /\/‘
/ /
/
_//
- Demand in Pgnami
1970 71 72 73 74 75 76 77 78 79 80
Crop Year Beginning May 1
FIG. 4-4. COMPARISON OF PROJECTED RICE DEMAND AND PRODUCTION

POTENTIALS IN PANAMA, 1970-1980.

74



75

on an exponent of 1.0 will maintain self-sufficiency in rice production through
1975, vith a small but increasing need for rice imports starting in 1976.

The projection exponent providing the best fit to the historical rice
production data varies considerably among the provinces (Figure 4-9, Section
A). The higher exponents result in high R2 values for Chiriqui: Cocle€, Los
Santos, and Bocas del Toro, but the lower exponents provide higher Rz values
in Darién, Herrera, Col6h, and Panama., A medium expontential value of 1,2
provides the most realirtic projections of rice production potentials except
in those provinces for which the opporturities for further expansion of rice
plantings is limited,

The projected potentials for rice production in Panama which are believed
to be realistic under the expected conditions are shown in Table 4-2, For
those provinces where both areas planted to rice and rice yields can be cx-
pected to increase, the pcojections are based on the production trends by
by province at the expon~nt ¢t 1,2. These provinces include Bocas del Toro,
Chiriqui: Panamd, Coldn, and Darien. For those provinces for which oppor-
tunity for further expansion of plantings on soils well-suited to rice is
limited (Veragua~, Herrera, and Coclé), the projection is based on no expan-
sion in plantings and yield increases at the historical trend in each province
with e exponent of 1,4, In the case of Los Santos Province where reduced
plantings have offset increased yields, production is projected at the 1969
1970 level, The vesultant total projections for the country as a whole indi-
cate volumes of rice production very close to the total projected demand
through 1980 (see Figure 4-4),

The historical patterns and projections of rice production potentials
by province are summarized in Figure 4-5., The chart is based on Table 2-1

and Table %-2, The increasing dominance of Chiriquf Province in Panama's



TABLE 4-2,

PROJECTED PRODUCTION POTENTIAL FOR RICE BY PROVINCE IN PANAMA, 1971 - 1980
(1000 Quintals, Rough Rice)

Bocas

del PSP | b Los .b ,a . a . g Country
Crop Year Toro Chiriqui Veraguas Feororera Santos Cocle Panama Colon Darien Total
1970-71 8.8 1,315.4 809.6 281.8 281.9 549.4 324.9 76.4 167.9 3,684.4
1971-72 8.9 1,412.8 837.4 284.8 281.9 577.7 332.8 78.9 179.6 3,994.8
1972-73 9.0 1,511.9 862.1 288.9 281.9 610.0 340.8 81.2 191.5 4,177.3
1973-74 9.1 1,612.4 893.0 291.9 182.9 640.3 349.0 83.9 203.6 4,365.1
1974-75 8.2 1,714.5 920.8 295.9 281.9 674.7 357.2 86.0 215.9 4,556.1
1975-76 9.3 1.817.9 951.7 299.0 281.9 707.0 365.6 88.4 228.3 4,749.1
1976-77 9.4 1,922.5 982.6 303.0 281.9 741.3 374.1 90.9 240.9 4,946.7
1977-78 9.5 2,028.5 1,013.5 307.0 281.9 777.7 382.7 93.4 253.6 5,147.8
1978-79 9.6 2,135.7 1,044.4 311.1 281.9 814.1 391.4 96.0 266.5 5,350.7
1979-80 9.7 2,243.9 1,078.4 315.1 281.9 850.4 400.1 98.5 279.5 5,557.5

aProjec':ed production at Tl‘z, based on the data in Table 2-1.
b1969-70 planted area x projected yield (both crops) at Tl.4,

®production trend dovmward slightly; projected at 1969-70 level.
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total rice production is evident, Production in Veraguas and Coclé will
continue to be substantial, with production increases at about the same rate
as for the country as a whole, Production in Darién Province will continue
to increase at a faster rate than for the country as a whole, but by 1980
still will be relatively small compared to that in Cl iriquf, Veraguas, and

Coclg.

F. Production Potentials for Corn

The increase in plantings and the moderate increase in average yields
have resulted in an increase in the production of corn in Panama (see Figure
4-3). Production increased steadily through 1967-1968, fell off somewhat
in 1968-1969, and recovered somewhat in 1969-1970. Over the ten-year period,
corn production has increased significantly in all provinces and resulted
in an annual average increase of about 58,000 quintals for the country as
a whole. Projections for 1979-1980 corn production based on this historical
trend vary from about 2.4 million quintals at an exponent of 0.6 to more
than 3.0 million at an exponent of 1.6 (Figure 4-3). A projection exponent
of 1.4 is required in order for production to keep up with minimum projected
demand, without the additional demand for poultry and livestock feed (Figure
4-6), At a projection exponent of 1.0, the corn deficit will continue to
increase reaching about 125,000 quintals by 1975 and 250,000 quintals by
1980,

The past trends in corn production do not justify a projection exponent
greater than 1,0 (Figure 4-10, Section A). For most provinces, the highest
Rz values are provided by the exponent of 0.6, and in no province is the
R2 value increased by moving to an expontent greater than 1.2, It seems

clear that Panama will not be able to keep up with the projected domestic
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demand for corn unless something is done to speed up the historical trend
towvard increased production,

Corn plantings have been increasing faster than corn yields (see Figures
4=l and 4-2) but not primarily in those provinces with large areas of land
which are better suited to corn than to rice (see Tables 2-6, 2-7, and 4-1),
If supporting programs for increasing corn production are concentrated in
those provinces with the greatest potential and in which corn has the great-
est comparative advantage relative to rice, it should be possible to increase
average ylelds substantially, Research needs to be directed to selecting
higher yielding hybrids for these provinces and for identifying the most
effective fertilization programs, plantings rates, and other cultural prac-
tices., Extension education, farm credit, and farm input distribution progrzms
need to be reoriented to increasing corn production and concentrated in those
provinces where they can be expected to have the greatest pay-off. The sunport
prices for corn are high enough to stimulate production if the proper support-
ing prugrams are developed,

Those provinces with the greatest potential for substantial incwe-~s-g
in corn production over the next ten years are Los Santos, Herrera, Cocld,
and Panamd (see Table 4~1). 1In the four provinces, there are over 100,000
hectares of land which is better suited for corn than for rice. These are
relatively close to the concentration of projccted corn demsnd, so the prices
rece’ved by corn farmers should be relatively high. If proper cultural prace
tices are followed, corn can be a more profitable crop than rice evea for
the larger and more progressive mechanized farms in these areas. It is belicved
that total coin production in the four provinces can be increased from present
levels at the rate of the 1,6 exponent over the next ten years, It is doubt~-

ful if corn production in the remaining provinces will be incrsased at a
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rate more than indicated by the exponent of 1.0 because rice will continue
to return higher net earnings per hectare where the soil and climate are best
suited to rice.

Based on this assessment of the potentials, the projections of possible
corn production by province in Panama over the next ten years are shown in
Table 4=3., These projections indicate a corn production potential for the
country as a whole slightly less than indicated by the 1.4 exponential curve
in Figure 4-6 but well above that indicated by the 1,0 exponential curve,
Total production will remain just short of the projected demand (roughly
by 50,000 quir.tals) without the increased demand for poultry and livestock
feed, This latter need will have tc be met by feed grain imports, unless
grain sorghum production can be stimulated on a significant scale in Panama.

There appears to be a potential for grain sorghum, especially on the
lighter, more rolling soils ir the commercial farming areas such as in Chiriqui
Province, Grain sorghum can be complementary with rice preduction in the
use of labor, tillage machinery, and harvesting machinery. However, much
research and demonstration work on production must be done before the grain
sorghum production potentials can be assured. Provision has not been made
in this study for any substantial volume of grain sorghum in assessing the
requirements for marketing facilities and programs over the next ten years.
The marketing neeas for grain sorghum can be appraised when the time comes
if this crop does develop in Panama.

The historical patterns and projections of corn production potentials
by province are summarized graphically in Figure 4-7 from the data in Table
4-7 from the data in Tables 2-2 and 4-3, Chitiqui and Veraguas provinces
will continue to provide a large portion of the country's total production

through 1980, but the production potential in Los Santos, Coclé, Panami,



TABLE 4-3.

(1000 Quintals, Shelled)

PROJECTED PRODUCTION POTENTIAL FOR CORN BY PROVINCE IN PANAMA, 1971 - 1980

Bocas
del 23 a b Los .b /b - a -~ a Country
Crop Year Toro Chiriqui Veraguas Herrera Santos Cocle Panama Colon Darien Total

1970-71 10.2 518.3 439.9 194.2 363.5 138.7 2447 54.1 114.5 2,078.1
1971-72 10.5 535.8 455 .4 196.2 370.0 146.2 254.5 55.3 121.0 2,144.9
1972-73 10.8 553.3 470.9 198.4 376.8 154.2 264.7 56.6 127.4 2,213.1
1973-74 11.0 570.8 486.3 200.7 384.0 162.6 275.5 57.8 133.9 2,282.6
1974-75 11.3 588.4 501.8 203.0 391.4 171.3 286.7 59.1 140.3 2,353.3
1975-76 11.6 605.9 517.3 205.5 399.2 180.4 298.4 50.3 146.8 2,425.4
1976-77 11.9 623.4 532.7 208.1 407.3 189.8 310.6 61.6 153.2 2,498.6
1977-78 12.2 641.0 548.2 210.7 415.6 199.5 323.1 62.9 159.7 2,572.9
1978-79 12.4 658.5 563.7 213.4 424.3 209.6 336.2 64.1 166.1 2,648.3
1979-80 12.7 676.0 579.2 216.3 433.2 220.0 349.6 65.4 172.6 2,725.0

aProjected production at T

1.0

, based on the data in Table 2-2,

bProject:ed production at T1’6, based on the data in Table 2-2.
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and Darién Provinces will become increasingly significant through time.
The latter trend will help to ease the rapidly increasing requirement for
long-distance grain transportation from the northern provinces into the central

part of the country.

G. Production Potentials for Edible Beans

Since 1960 the increasing average yields obtained for edible beans have
been offset by reduced plantings. Production of frijoles for the country
as a whole shows a slight downward trend (Figure 4-3), Because the trend
line is very flat and the year-to-year fluctuations around the trend quite
wide, the exponent used in fitting the trend makes relatively little differ-
ence in the projected production for 1975 and 1980, The 1979-1980 projections
vary from about 116,500 quintals with the 0.6 exponent to about 110,000 quin-
tals with the 1.4 exponent,

The projected frijol production potentials by province through 1979-1980
as developed in this study are shown in Table 4-4, The projections in those
provinces having significant trends are based on the computer projections
fitted to the data in Table 2-3 with the exponential function of 0.6; These
provinces include Chiriquf, Veraguas, Coclé, Panami, and Coldn and represent
about 85 percent of total production for the country. Frijol production
potentials for the remaining provinces are projected at the 1969-1970 levels
of production, The resulting total projections are virtually constant over
time, decreasing only from 124,800 quintals for 1970-1971 to 124,500 quintals
for 1979-1980,

The historical and projected patterns of frijol production in Panama
are summarized graphically in Figure 4-8, The historical production is charac-

terized by wide and almost cyclic variation over time. There is not strong
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evidence that such a cycle will be repeated in the fiture, however, and the
projections of average production are made on the basis of smooth curves.
The projections reflect declining production potentials in Chiriquf Province
and an increasing relative importance of Veraguas Province in the country's
total productiun., However, even in Veraguas Province, frijol production is
projected to continually decline relative to rice and corn production over

the next ten years.



TABLE 4"4 .

(1000 Quintals, Shelled)

PROJECTED FRIJOL PRODUCTION POTENTIAL BY PROVINCE IN PANAMA, 1971 - 1980

Bocas
dela b b Los b b b . a Country
Crop Year Toro Chiriqui{® Veraguas  Herrera Santos Cocle Panama Colon Darien Total
1970-71 0.5 29.3 53.6 6.5 7.2 9.2 11.6 2.6 4.3 124.8
1971-72 0.5 28.1 54.4 6.5 7.2 9.4 11.7 2.6 4.3 124.7
1972-73 0.5 27.0 55.2 6.5 7.2 9.5 11.8 2.7 4.3 124.7
1973-74 0.5 25.9 56.0 6.5 7.2 9.7 11.9 2.7 4.3 124.7
1974-75 0.5 24.9 56.7 6.5 7.2 9.8 12.0 2.8 4.3 124.7
1975-76 0.5 23.9 57.4 6.5 7.2 9.9 12.1 2.9 4.3 124.7
1976-77 0.5 22.9 58.1 6.5 7.2 10.1 12.2 2.9 4.3 124.7
1977-78 0.5 21.9 58.8 6.5 7.2 10.2 12.2 3.0 4.3 124.6
1978-79 0.5 20.9 59.5 6.5 7.2 10.3 12.3 3.0 4.3 124.5
1979-80 0.5 20.0 60.1 6.5 7.2 10.4 12.4 3.1 4.3 124.5

aPtojected production at 1969-70 level.

bProjected production at T '6, based on the data in Table 2-3.
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CHAPTER V
PROJECT®D GRAIN DISTRIBUTION PATTERNS

The projected volumes of grain production and consumption by province
provide the basis for determining the nature and magnitude of requirements
for grain marketing and phycical distribution in Panama during the next ten
years. At present, only about 52,5 percent of the rice, 33 percent of the
corn, and 50 percent of the edible beans enter marketing channels. The re-
mainder is used by the producer. Furthermore, a substantial portion of the
grain entering market channels is consumed in the province of production,

In 1969-1970, for example, the net out-of-province marketings totaled the
equivalent of 906,295 quiatals of milled rice, 432,800 quintals of com,
and about 40,000 quintals of edible beans (Table 2-15), At an average of
5 metric tomns per load, this corresponds to 12,537 truck loads of over=-the-
road grain shipments.

These patterns are changing rapidly and will continue to change at an
increasing rate as demand becomes more centralized and production more spe-
cialized in the years ahead., By 1979-1980 an estimated 66 pexcant of the
rice, 55 percent of the corn, and 56 percent of the edible beans produced
in Panama will enter market channels. In that year net out~of-province mar-
ketings will total the equivalent of more than 1,750,000 quintals of milled
rice, about 790,000 quintals of corn, and 47,000 quintals of edible beans -~
some 23,518 truck loads. The marketing system must be prepared to cope with

these changing marketing and distribution patterns,

A. Summary of Projected Changes in Grain Marketing Patterns
The changing over-all patterns of grain marketing and distribution for

90

Panama as a whole are summarized in Table 5-i, From 1970 to 1980 total demand



TABLE 5~1., SUMMARY OF PROJECTED CHANGES IN VOLUME OF GRAIN DEMAND,
PRODUCTION AND MARKETING IN PANAMA, 1970-1980,
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Rice

Com

1000

Quintal s Percent

1000

Quintals Percent

REdible Beans gFrionQb

1000

Quintals Percent

Demand
1970
1975
1980

Production
1970
1975
1980

Home Use
1970
1975
1980

Maxketings
1970

1975
1980

Imports
1970
1975
1980

Total Imp_ott:sa

~ 1970
1975
1980

3,643.0 100.0
4,514,464 123,9
5,502,2 151.0
3,643,06 100.0
4,556.1 125.0
5,557.5 152.6
1,731.4 100,0
1,809.5 104.5
1,889.0 109.1
1,911,6 100.0
2,746.6 143.7
3,668,5 191.9

None

None

1,929,1
2,400,0
2,810.0

1,929.1
2,353.2
2,725.0

1,289,3
1,249.9
1,229.8

50,0
344,0
777.4 1,

100.0
124.,4
145,7

100.0
122.0
141,3

1006,0
96.9
95.4

100,0
172 0’“
233.7

100,0
93,6
170,0

100.0
688,0
554,8

109,2
131,7
160.6

109.2
124,7
124,5

45,5
75.5
113.1

100.0
120.6
147.0

100.0
114,.2
114.0

100.0
99.5
99.6

100.0
128'9
128.4

100.0
466.7
2,406.6

100.0
166.3
293,2

8:a the case of corn, includes sufficient imports to fully support demand
for feed by the expanding poultry and livestock industries,

bIn the case of edible beans, includes beans other than frijoles, some of

which are produced domestically,
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is projected to increase by 1,859,000 quintals (51 percent) for rice, by
881,900 quintals (45,7 percent) for corn, and by 51,400 quintals (47 percent)
for frijoles. The projected production potentials indicate that rice pro-
duction wiil keep pace with demand, but that corn production can be expanded
by only 41.3 percent and frijol production by only 14 percent over the ten
years.

The home consumption of rice is projected to expand by only 157,600
quintals (9.1 percent) by 1980, while home use of corn is expected to dimi-
nish and home use of frijoles to remain virtually constant. Total home use
of cora is projected to decrease by 59,500 quintals by 1980, The reduction
will come in the amounts fed to poultry and livestock on the farm -~ a trend
which has been clearly evident over the past five years., Home consumption
of corn for food is expected to increase slightly (by about one percent)
over the period,

If the projections of demand, pioduction, and home use are accurate,
the off-farm marketings will increase at roughly twice the rate of expansion
in production, By 1980 domestic rice marketings are projected to increase
by 1,756,900 quintals (91,9 percent), corn marketings by 855,400 quintals
(133.7 percent), and frijol marketings by 15,500 quintals (28,4 percent).

In addition, corn import:s will need to be increased by a minimum of 35,000
quintals and by as much as 727,400 quintals to fully support the potential
demand of poultry and livestock feeding, Frijol imports will need to be
increased by 34,600 quintals and the total consumption of other edible beans

will increase by 67,700 quintals over the next ten years.

B, Projected Rice Marketing and Diasributlon Patterns by Province

The projected rice marketing and distwribution patterns are shown by

the projected supply and utilization balaneces by province for 1975 and 1980
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in Table 5-2. The balances have been prepared from the projected production
patterns from Table 42, the projected rice demand patterns from Table 3-3,
and projected patterns in home consumption of rice. The off-farm marketings
in each province are obtained by subtracting the volume of home consumption
from the volume of production. The market demand in each province is the
projected total demand minus the amount used for home consumption, The sur-
plus or deficit is the difference between off-farm marketings and market
demand in each province. The projected supply and utilization in Table 5-2
may be compared to the supply and utilization of rice in 1970 shown in Table
2-15,

The incremental increases in rice marketings by province compared to

the 1970 levels are as follows:

1975 1980
1000 1000
Province Quintals Percent Quintals Pexrcent
Bocas de. Toro 2.3 42,6 2.3 42.6
Chiriqui 321.0 29.4 825.4 75.5
Veraguas 159.8 67.7 317.4 134.5
Herrera 35.8 102.0 55.0 156,7
Los Santos 0.0 0.0 0.0 0.0
Coclé 89.8 25,0 240,5 66.8
Panamj 109.1 226,8 127.0 264.0
Colén 26,3 224.8 34.8  297.4
Darién 90.9  101.0 154.5 171.6

Thus, the greatest absolute increases in rice marketings will be in Chiriqu{;
Veraguas, and Coclé, but the greatest percentage increases will be in Colédnm,
Panama, Darién, and Herrera., The absolute increases indicate how much addi-
tional volume the marketing system in each province must be prepared to handle,
The percentage increases provide some idea of the relative improvement to

the existing marketing facilities that will be needed.



TABLE 5-2. PROJECTED SUPPLY AND UTILIZATION OF RICE BY PROVINCE IN PANAMA, 1975 ard 1980
(1000 Quintals, Rough Rice)

Bocas
del lLos
Toro Chiriquf{ Veraguas Herrera Santos Coclé Panama Coldén Darien
1975
Production 9.2 1,714.5 920.8 295.9 281.9 674.7 357.2 86.0 215.9
Home Consumption 1.5 300.0 525.0 225.0 250.0 225.0 200.0 48.0 35.0
Marketings 7.7 1,414.5 395.8 70.9 _ 31.9 449.7 157.2 38.0 180.9
Market Demand 122.6 421.0 0.0 0.0 0.0 136.6 1,670.4 365.5 30.5
Surplus or Deficit «114.9 993.5 395.8 70.9 31.9 313.1 -1,513.2 -327.5 150.4
1980
Production 9,7 2,243.9 1,078.4 315.1 281.9 850.4 400.1 98.5 279.5
Home Consumption 2.0 325.0 525.0 225.0 250.0 250.0 225.0 52.0 35.0
Marketings 7.7 1,918.9 553.4 90.1 31.9 600.4 175.1 46.5 244.5
Market Demand 143.3 516.8 0.0 16.0 0.0 175.3 2,342.9 436.0 38.2
Surplus or Deficit -135.6 1,402.1 553.4 74.1 31.9 425.1 -2,167.8 «389.5 206.3

Projected production from Table 4-2.
Projected demand from Table 3-3.
Home consumption based on 1970 patterns from Table 2-15.

%6
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The projected net surplus or deficit in the different provinces indicates
the pattern of net shipments which will be required to obtain geographic
balance between production and consumption. For example, shipments into
Panamé and Coldn will need to increase by a total of 543,800 quintals (41.9
percent) by 1975 and 1,260,400 quintals (97.2 percent) by 1980, The increased
rice shipments will have to come over relatively long distances primarily
f£rom Chiriqui, Veraguas, Coclé, and Darién Provinces.

The projected net shipment patterns to balance rice supply and demand
in Panama are shown graphically in Figure 5-1. The flows on the chart are
drawn to scale for the 1980 shipments and may be compared to those for the
existing net rice shipments (Figure 2-1). The first number in each set on
the chart represents the net shipments for 1975 and the second in the se®,
the net shipments for 1980. Both are in units of 1000 quintals, rough rice
equivalent., The diagram of projected flows serves to emphasize the magni-
tude of projected total shipment volume compared to that at the present and
to highlight the major origins of these increased shipments. 1t is clear
thet ley priats requiring expansion of the existing physical distribution
systen vill include the Panamd and Coloh receiving points and the shipments

points in Chiriquf, Veraguas, Coclé and Darién Provinces.

C. Projected Corn Marketing and Distribution Pattems by Province

The projected supply and utilization illustrating the 1975 and 1980
marketing and distribution patterns for corn by province are shown in Table
5-3, The figures shown reflect the projected production potentials from
Table 4-3 and the projected corn demand from Table 3-3. The remainder of
the table is computed in the same manner as Table 5-2 for rice, except that
separate projections are made for home consumption and for on-farm utiliza-

tion for feed and seed and the needed corn imports to balance projected
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TABLE 5-3. PROJECTED SUPPLY AND UTILIZATION OF CORN BY PROVINCE IN PANAMA, 1975 and 1980
(1000 Quintals, Shelled)

Imports
Bocas Total Total for
del los . . . _ Without With  Poiltry
Toro chirigu{' Veraguas Herrera Santos Coclé Panama Colon Darién Imports Imports Imports _Feeds
1975
Production 11.3 588.4 501.8 203.0 391.6 171.2 286.7 59.1 140.3 2,353.2
Home Consumption 6.9 90.0 150.0 50.0 55.0 70.0 65.0 13.0 2.7 502.6
Feed and Seed 0.7 160.0 130.0 85.0 260.0 _35.0 75,0 20.0 1.6 747 .3
Marketings 3.7 338.4 221.8 68.0 96.4 66.2 146.7 26.1 136.0 1,103.3 46.8 1,150.1 297.2
Market Demand 38.5 173.9 12.0 28.2 17.2 _62.4 658.2 138.4 21.3 1,150.1 1,150.1
Surplus or
Deficit -34.8 164.5 209.8 39.8 79.2 3.8 -511,5 =112.3 114.7 -46.8 46.8 0.0
1980
Production 12,7 676.0 579.2 216.3 433.2 220.0 349.6 65.4 172.6 2,725.0
Home Consumption 6.9 90.0 150.0 50.0 55.0 70.0 70.0 13.0 2.7 507.6
Feed and Seed 0.7 150.0 130.0 85.0 240.0 _35.0 60.0 20.0 1.5 722.2
Marketings 5.1 436.0 299.2 81.3 138.,2 115.0 219.6 32.4 168.4 1,495.2 85.0 1,580,2 692.4
Market Demand 48.2 229.4 37.7 41.4 23.9 91.4 910.9 172.2 25.1 1,580.2 1,580.2
Surplus or
Deficit -43,1 206.6 261.5 39.9 114.3 23.6 -691.3 -139.8 143.3 -85.0 85.0 0.0

Projected production from Table 4-3.
Projected demand from Table 3-3.
On-farm uses for family consumption and feed and seed based on 1970 patterns from Table 2-15.

L6
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production and consumption also are included, The projected patturns for
1975 and 1980 may be compared to the 1970 patterns for corn shown in Table
Z-15,

The incremental increases in projected corn marketings compared to the

1970 levels are as follows:

1975 1980
1000 1000

Province Quintals Percent Quintals Percent
Bocas del Torn 1.7 85.0 3.1 155.0
Chiriquf 131.4 63.5 229,0  110.6
Veraguas 66.9 43,2 144.3 93.2
Herrera 2.1 3.2 15.4 23.4
Los Santos 51.5 114,7 93.3 207.8
Coclé 54.4  461.0 103.2  874.6
Panamd 92.4 170.2 165.3 304.4
Coldn 10.6 68.4 16,9 109.0
Darién 52.5 62.9 84,9 101.,7
Minimum Imports -3.2 «6,4 35.0 70.0
Total Imports 294.0 588.0 727,46 1,454.8

Significant increases in corn marketings are projected to occur in all pro-
vinces except Bocas del Toro, Herrera, and Colon, The largest absolute in-
crease will be in Chiriqui, but the largest percentage increases will be

in the central provinces of Coclé, Panamd, and Los Santos where the greatest
potential exists for increased plantings of comn,

The projected provincial net surplus or deficits for corn indicate that
the total deficit in Panamd and Coldn will increase over the 1970 level by
177,300 quintals (39.7 percent) in 1975 and by 384,600 quintals (86.1 per-
cent) in 1980. If the full potential demand by poultry and livestock feeding
is included, the total increase in deficit in these provinces rises to 474,500
quintals in 1975 and 1,077,000 quintals in 1980, The major domestic sources

of additional surplus corn to supply the increasing deficits are Veraguas,
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Chiriqu{, and Darién Provinces. However, if the corn production potentials
are realized, the closer provinces of Coclé and Los Santos will have increas-
ing corn surpluses for shipment to the deficit areas in the center of the
country,

The projected met shipment patterns to obtain geographic supply-demand
balance of corn for 1975 and 1980 are shown graphically in Figure 5-2. The
flows are drawn to scale for the projected 1980 shipments and may be compared
directly with those for 1970 shown in Figure 2-2, Both 1975 and 1980 flows
are indicated by the pairs of numbers on the chart., The import figures shown
include imports to supply the total potential demand fox poultry and live-
stock feeding (see Table 5-3). The flows indicate increasing stress on the
receiving facilities in the Panama area but relatively even distribution

of the increased out-~-shipments among the facilities in other provinces.

D. Projected Frijol Marketing and Distribution Patterns by Province

The projected supply and utilization of frijoles illustrating the 1975
and 1980 marketing and distribucion patterns for these edible beaus by pro-
vince are shown in Table 5-4. The balances by province do not reflect pro-
duction or demand for porotos and other edible beans for which basic figures
are not reported. The total projected demand for all edible beans other
than frijoles is shown by the iigures in the last column of the table. Other-
wise, the construction of Table 5-4 is the same as that of Table 5-2,

The incremental increases in frijol marketings compared to the 1970
levels are as showli in the table on Page 100, The major shifts of importance
in the projected marketings of frijoles are the declining marketings in
Chiriquf Province as farmers there continue to reduce plantings and the in-

creased marketings in Veraguas and Coclé Province,
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1975 1980
1000 1000

Province Quintals Percent Quintals Percent
Bocas del Toro 0.0 0.0 0.0 0.0
Chiriqui’ - 51 -25,5 -9.5  -41.5
Veraguas 18.1 81.9 21.5 97.3
Herrera 0.0 0.0 0.0 0.0
Los Santos 0.0 0.0 0.9 0.0
Coclé 2.0 60.6 2.1 63.6
Panamad 0.1 3.8 0.5 19,2
Colén 0.3 60.0 0.5  100,0
Darién 0.0 0.0 0.0 0.0

The projected surplus or deficit balances indicate that Panamd and Colén
will continue to represent the major deficit areas for edible beans and will
require foriegn imports in order to meet market demands. Chiriqui and Herrera
Provinces will still have small market surpluses in 1975 but will incur small
market deficits by 1980. The total changes in net shipment patterns for
edible beans involve relatively small volumes and should cause little or
no stress to the existing marketing system., If improvements are needed at
any point in the marketing system to meet the changing patterns, it will be
at distribution points in the Panami area and perhaps at shipping points in

Veraguas Province,
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TABLE 5-4. PROJECTED SUPPLY AND UTILIZATION OF EDIBLE BEANS (FRIJOLES) BY PROVINCE IN PANAMA, 1975 and 1930
(1000 Quintals)

Bocas Total Total Otter
del Los _ , Without With Edible
Toro Chirigu{' Veraguas Herrera Santos Cocle ggpamé' Colon Darien Imports Imports Imports Beansg
1975
Production 0.5 24.9 56.7 6.5 7.2 9.8 12.0 2.8 4.3 124.7
Home Consumption 0.1 10.0 16.5 3.5 2.4 4.5 9.3 2.0 1.0 54.3
Marketings 0.4 14.9 40,2 1.0 1.8 5.3 2,7 0.8 3.3 70.4 7.0 77.4
Market Demand 3.5 11.0 0.0 0.7 0.4 6.1 44.7 10.1 0.9 77.4 77.4 68.5
Surplus or Deficit
Deficit -3.1 3.9 40.2 0.3 1.4 -0.8 -42.0 -9.3 2.4 -7.0 7.0 0.0
1980
Production 0.5 20.0 60.1 6.5 7.2 10.4 12.4 3.1 4.3 124.5
Home Consumption 0.1 9.5 16.5 5.5 5.4 5.0 9.3 2.1 1.0 54.4
Marketings 0.4 10.5 43.6 1.0 1.8 5.4 3.1 1.0 3.3 70.1 36.1 106.2 77.0
Market Demand 4.1 15.1 0.0 1.5 0.7 1.4 64.1 12.2 1.1 106.2 106.2
Surplus or
Deficit -3.7 -4.6 43.6 -0.5 1.1 -2.0 =-61.0 -11.2 2.2 -36.1 36.1 0.0

Projected production from Table 4-4,

Projected demand from Table 3-3, except includes frijoles only -- not porotos and other edible beans
Home consumption based on 1970 patterns from Table 2-15,

(4901



CHAPTER VI
NEEDS FOR EXPANDED MARKETING FACILITIES

The needs for expanded marleting facilities in Panama over the next
ten years are the direct outgrowth of the projected increases in the volumes
of production and consumption. Some of the existing facilities need to be
remodeled and up-dated, but much of this can be accomplished in the process
of adding to the existing capacity. The needs for expansion and up-dating
of the grain marketing facilities vary considerably from one province to
another, both in terms of magnitude and in terms of the kinds of facilities
needed for meeting the projected requirements,

The basis for projecting the requirements for marketing facilities is
indicated by the summary of projected grain marketings and shipments by pro-
vince shown in Table 6-1, The figures in the table are taken from Tables
2-15, 5-2, %-3 and 5-4, They show the indicated total marketings and ship-
ments of all three grains for 1970, 1975, and 1980, The marketings and
shipments of rice are in rough rice equivalent; those of corn and edible
beans are on a shelled basis.

The indicated marketing volumes in Section A of the table represent
the projected total off-farm sales of grain produced in each province. For
the country as a whole, marketings of the three grains are projected to reach
3,920,300 quintals (an increase of 50 percent) by 1975 and to reach 5,233,800
quintals (an increase of 100 percent) by 1980, Most of the increase in mar-

ketings over the ten-year period will occur in Chiriqui (1,044,900 quintals),
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Veraguas (483,200 quintals), Coclé (345,800 quintals), Panamd (292,800 quintals)

and Darien (239,400 quintals).

The indicated shipments in Section B of Table 6-1 represent the projected

net total annual volume of grain to be transported from the province to other



TABLE 6-1. SUMMARY OF PROJECTED GRAIN MARKETINGS AND SHIPMENTS BY PROVINCE IN PANAMA, 1970, 1975, and 1980.
{1000 Quintals)

Bocas
del Los Country
Toro Chiriquf Veraguas Herrera Santos Cocle Panama Coldn Darien Total
A. Marketings
1. 1970
a. Rice 5.4 1,093.5 236.0 35.1 31,9 359.9 48.1 11,7 90.0 1,911.6
b. Corn 2.0 207.0 154.9 65.9 44.9 11.8 54.3 15,5 83.5 639.8
¢. Beans 0.3 20.0 22,1 1.0 1.8 3.3 2.6 0.5 3.3 54.9
d. Total 7.7 1,320.5 413.0 102.0 78.6 375.0 105.0 27.7 176.8 2,606.3
2. 1975
a. Rice 7.7 1,414.5 395.8 70.9 31.9 449,7 157.2 38.0 180.9 2,746.6
b. Com 3.7 338.4 221.8 68.0 96.4 66.2 146.7 26.1 136.0 1,103.3
¢c. Beans 0.4 14.9 40.2 1.0 1.8 5.3 2.7 0.8 3.3 70.4
d. Total 11.8 1,767.8 657.8 139.9 130.1 521.2 306.6 64.9 320.2 3,920.3
3. 1980
a. Rice 7.7 1,918.9 553.4 90.1 31.9 600.4 175.1 46.5 2445 3,668.5
b. Corn 5.1 436.0 299.2 81.3 138.2 115.0 219.6 32.4 168.4 1,495.2
¢. Beans 0.4 10.5 43,6 1.0 1.8 3.4 3.1 1.0 3.3 70.1
d. Total 13.2 2,365.4 896.2 172.4 171.9 720.8 397.8 79.9 416.2 5,233.8
B. Shipments
1. 1970
a. Rice -97.4 765.2 236.0 35.1 31.9 258.,6 -1,010.4 -286.5 67.5 0.0
b. Com -23.7 114.2 154.9 54.2 41.3 -12.6 - 368.2 - 78.3 68.2 ~50.0
c. Beans - 3.0 13.2 22.1 1.0 1.8 - 1.6 - 28.3 - 7.8 2.6 0.0
d. Total -124.1 892.6 413.0 90.3 75.0 258.6/-14.2 -1,406.9 =372.6 138.3 -50.0
2. 1975
a. Rice -114.9 993.5 395.8 70,9 31.9 313.1 -1,513.2 =327.5 150.4 0.0
b. Cormmn - 34.8 164.5 209.8 39.8 79.2 3.8 - 511.5 -112.3 114.7 -46.8
c. Beans - 3.1 3.9 40.2 0.3 1.4 - 0.8 - 42.0 - 9.3 2.5 - 7.0
d. Total -152.8 1,161.9 645.8 111.0 112.5 316.9/-0.8 -2,066.7 =449,1 267.5 -53.8
3. 1980
a. Rice -135.6 1,402.1 553.4 74.1 31.9 425.1 -2,167.8 -389.5 206.3 0.0
b. Corn - 43.1 206.6 261.5 39.9 114.3 23.6 - 691.3 -139.8 143.3 -85.0
¢. Beans - 3.7 <4.6 43.6 -0.5 1.1 =2.0 - 61.0 - 11,2 2.2 -36.1
d. Total -182.4 1,608.7/-4.6 858.5 114.07-0.5 147.3 448.7/-2.0 «2,920.1 =540.5 51.8 -121.1
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areas or from other areas to the province., Except for imports, the total
provincial out-shipments and in-shipments cancel out for the country as a
whole, so the totals are zero. Provinces with major increases in projected
out-bound shipments over the next ten years imclude Chiriquf (716,100 quintals),
Veraguas (445,500 quintals), parién (213,500 quintals) and Cocl& (190,100
quintals)., Those with major increases in projected in-bound shipments in-
clude Panamd (1,513,200 quintals), Coldn (167,900 quintals), and Bocas del

Toro (58,300 quintals).

A. Need for Additional Storage Facilities

The need for additional grain storage capacity depends to a large degree
upon the average total storage turnover rate that can be expected in the
future. The total turnover depends upon harvesting patterns, the year-end
carryover, and the number of different facilities within the total system
through which the same grain moves on its way to the ultimate consumer,

It also depends upon the effectiveness with which the various storage fa-
cilities in the system can be utilized. For example, if Government storage
facilities are utilized only for grain delivered under the price support
program, the average total utilization will be relatively low in' years when
market prices to farmers remain above support prices. However, if the Govern-
ment facilities can be leased to private handlers when not needed for receiving
grain delivered under the support program, the average total utilization of

storage capacity will be relatively high,

1., Existing and Projected Turnover Rates

The total grain storage capacity and the average total storage turnover
by province in 1969-1970 are summarized in Table 6-2, The existing storage

capacities are taken from Tables 2-16 and 2~17, except that in Bocas del Toro



TABLE 6-2. GRAIN STORAGE CAPACITY AND TURNOVER BY PROVINCE IN PANAMA, 1969-1970

Bocas
del Los . . Country
Toro  Chiriquf Veraguas Herrera _ Santos Coclé Panama _ Colon Darién Total

A. Storage Capacity {1000 Quintals)

1, Private

a. Country 65.8 60.0 57.0 26.0 8.0 32.0 10.0 258.8
b. Terminal 545.0 320.0 285.0 100.0 1,250.0
c¢. Distribution 1.5 45.0 46,5
d. Total 1.5 610.8 380.0 57.0 26.0 293.0 177.0 10.0 1,555.3
2. Government
a. Country 5.0 5.0 10.0
b. Terminal 100.0 10.4 85.0 30.0 225.4
c. Distribution 1.0 85.0 86.0
d. Total 1.0 105.0 10.4 85.0 115.0 5.0 321.4
3. Combined
a. Country 70.8 60.0 57.0 26.0 8.0 32.0 15.0 268.8
b. Terminal 645.0 330.4 370.0 130.0 1,475.4
c. Distribution 2.5 130.0 132.5
d. Total 2.5 715.8 390.4 57.0 26.0 378.0 292.0 15.0 1,876.7
B. Storage Turnover 1969-1970
1. Private
a. Country plus
terminal 2,16 1.09 1.79 3.02 1.28 2.05 3.85 1.73
b. Distribution 60.0 29.46 30.44
2. Combined
a. Country plus
terminal 1.84 1.06 1.79 3.02 0.99 1.67 2.69 1.49
b. Distribution 36.0 10.20 10.68

Volume base used to compute turnover in Panamd includes marketings in Coldn plus out-shipments from Darién.
Volume base used to compute turnover in Darién includes marketings for local consumption only.

901
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and Panamd some of the storage structures are classified as distribution
facilities rather than as country or terminal facilities. These are faci-
lities used for distribution of milled rice and other grain products to whole-
salers and retailers in consumpticn areas. All of the storage capacity in
Bocas del Toro is listed in this classification., A total of 45,000 quintals
of private storage and 85,000 quintals of Government storage in Panamd is
included in the classification of distribution facilities.

The turnover figures shown in Section B of Table 6-2 are computed on
two bases., The first is computed on the basis of the private storage capa-
city only, assuming that all Govermment storage is held in standby. The
second is on the basis of private plus Government storage capacity, assuming
that both are fully utilized. The actual turnover in 1969-1970 is somewhere
between these two sets of figures because some of the Government capacity
was almost fully utilized and some was used very little because little or
no grain in the area was delivered under the price support program.

The average storage turnover of private country and terminal storage
capacity for the country as a whole in 1969-1970 was 1,73 (2,606,300 quintals
marketed from Table 6-1 divided by 1,508,800 quintals of capacity from Table
6-2). The average total turnover of the combined country and terminal storage
capacity, including Government facilities, was 1.49 (2,606,300 quintals mar-
keted divided by 1,744,200 quintals capacity). The average total turnover
of the storage capacity in distribution facilities was much higher -- 30,44
for the private storage and 10,68 for the combined facilities.1 These dif-

ferences in turnover rate are understandable because the function of distribution

1Inshipments for distribution equal milled rice 1197,400-+1,010,400-+
286,500) x .65 = 906,300 quintals/ plus corn (23,700 +368,200 +78,300 = 470,200
quintals) plus beans (3,000 + 28,300 + 7,800 = 39,100 quintals) for a total of
1,415,600 quintals (Table 6-1). Inshipments divided by distribution capacity
equal 1,415,600 * 46,500 = 30.44 and 7,415,600 * 132,500 = 10,68,
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facilities is quite different from that of country and terminal facilities.
The latter must receive grain as it is marketed seasonally and hold it for
processing and marketing throughout the year. The distribution facilities
receive grain from the terminal facilities (or from import) throughout the
year and market to channels serving final consumers. Capacity is required
only for a specified number of days' supply of the grain. The annual turn-
over of 30.44 corresponds to about 12 days' supply (365 +30.44) and that
of 10.68 to about 34 days' supply (365 + 10.68),

It is believed that if the storage facilities are properly located and
effectively utilized, turnover rates with the increased marketing volumes
of the future can be slightly higher than those achieved in 1969-1970. In
the case of the distribution facilities, it is believed that 30 days' supply
in the consumption centers is adequate to ingure orderly marketings; therefore,
an annual turnover of 12.0 is used as the standard. In the case of grain
storage facilities at processing and shipment points, including both country
and terminal facilities, an average total annual turnover of about 2.0 is
indicated for an orderly marketing system. Individual marketing units should
be able to achieve a turnover of 2.5 for rice storage and 4.0 for corn storage
(see Tables 6-8 and 6-9). However, the aggregate annual average turnover
as calculated in Section B of Table 6-2 will not be as high as the turnover
for individual units because some of the grain will move through two or more
facilities within the marketing system (e.g., from a country storage unit

to a terminal storage unit),

2. Additional Storage Capacity Needed

The projected grain storage capacity requirements for 1975 and 1980
are shown in Table 6~3, The requirements for country and terminal storage

capacity shown in Section A are based on an aggregate annual turnover of



TABLE 6~3. PROJECTED GRAIN STORAGE CAPACITY REQUIREMENTS BY PROVINCE IN PANAMA, 1975 and 1980
(1000 Quintals)

Bocas
del . Los .
Category and Year Toro Chiriqui Veraguas Herrera Santos Cocle ggnamé Colén Darien Total

A. Country and Terminal Capacity (Annual Turnover of 2.0)
1. 1975

a. Rice Capacity 3.9 707.3 197.9 35.5 16.0 224.9 78.6 19.0 90.5

b. Corn Capacity 1.8 169.2 110.9 34.0 48,2 33.1 73.4 13.2 68.0

c. Bean Capacity 0.2 7.4 20.1 0.5 0.9 2.6 1.3 0.4 1.6

d. Total Capacity 5.9 883.9 328.9 70.0 65.1 260.6 153.3 32.6 160.1 1,960.%

e. Additional Capacity 5.9 273.1 0.0 13.0 39.1 0.0 21.3 32.6 150.1 535.1

f. Additional with IFE @0% 5.9 189.1 0.0 13.0 39.1 0.0 0.0 32,6 146.1 ~ 425.8
2. 1980

a. Rice Capacity 3.9 959.5 276.7 45.1 16.0 300.2 87.6 23.3 122.3

b. Corn Capacity 2.5 218.0 149.6 40.6 69.1 57.5 109.8 16.2 84.2

c. Bean Capacity 0.2 5.2 21.8 0.5 0.9 2.7 1.5 0.5 1.6

d. Total Capacity 6.6 1,182.7 448.1 86.2 86.0 360.4 198.9 40.0 208.1 2,617.0

e. Additional Capacity 6.6 571.9 68.1 29.2 60.0 67.4 66.9 40.0 198.1 1,108.2

f. Additional with IFE @80% 6.6 487.9 59.8 29.2 60.0 0.0 42.9 40.0 194.1 920.5

B. Distribution Capacity (Annual Turnover of 12.0)

J. 1975

a. Rice Capacity 6.3 82.0 17.7

b. Corn Capacity 3.0 42,6 9.3

c. Bean Capacity 0.3 3.5 0.8

d. Total Capacity 9.6 128.1 27.8 165.5

e. Additional Capacity 8.1 83.1 27.8 119.0

f. Additional with IFE @80% 7.1 32,12 27.8 67.0
2. 1980

a. Rice Capacity 7.3 117.5 21,2

b. Corn Capacity 3.6 57.6 11.7

c. Bean Capacity 0.3 5.1 0.9

d. Total Capacity 11.2 180.2 33.8 225.2

e. Additional Capacity 9.7 135.2 33.8 178.7

f. Additional with IFE @80% 8.7 84.22 33.8 126.7

2IFE Capacity @607

601
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2.0, The requirements for distribution capacity shown in Section B are based
on an aggregate annual turnover of 12,0, Using these rates or turnover,

the requirements for country and terminal storage are based upon the projected
marketing volumes from Section A of Table 6-1 and the requirements for distri-
bution capacity are based upon the procjected inbound shipments from Section

B of Table 6-1. Separate storage capacities are shown for rice, corn, and
edible beans, and these are added for the total requirements showm on lines
"d" of Table 6-3. The additional capacity shown on lines "e'" is obtained

by subtracting the existing private storage capacity (Section A-l of Table
6-2). The additional requirement assuming that 80 percent of the existing
storage capacity operated by IFE will be available is shown on lines "'f"

of Table 6-3. The rice storage capacity in Section A of the table is based
on rough rice; that in Section B is based on milled rice.

The additional storage capacity requirements shown on lines "f'" are
realistic if plans are developed to separate the utilization of the Govern-
ment~owned facilities from the volume of grain delivered under the price
support program, This could be done by leasing 80 percent of the capacity
of given Government-owned facilities to private millers or handlers in years
when it is not needed for handling grain delivered under the price support
program.2 It is believed that 80 percent rather than 100 percent of the
capacity should be leased in this way in order to save some standby capacity
should market prices drop to support levels later in the season. The leasing
of the Government-owned facilities would be on a year-to-year basis, so that

only capacity not needed for the Government price support program would be

2The reverse also is practical. IFE could lease privately owned faci-
lities in years when a large volume of delivery under the price support pro-
gram requires capacity beyond that of the Government-owned facilities.
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leased in a given year. The entire available space and related milling,
cleaning, and drying facilities might be leased to a given private organi-
zation, or sections of the available capacity in a given Government facility
might be leased to two or more competing private millers and handlers,

The net result of such a program will be to increase the utilization
of total storage capacity in the country and reduce the required investment
in additional storage facilities to meet expanding requirements. For example,
without such a program another 273,100 quintals of storage capacity will
be needed in Chiriqui for use in 1975; with such a program the additional
capacity needed is only 189,100 quintals. 1In Coclé Province no additional
capacity will be needed if the leasing program is put into effect, but 67,400
quintals of capacity will be required by 1980 in the absence of such a pro-
gram., These differences will mean substantial savings in capital cost and
increased operating efficiency for the marketing system as a whole without
sacrifice of the production incentive and price floor benefits of the price
support program,

The total additional country and terminal grain storage capacity needed
by 1975 is 535,100 quintals without the leasing program and 425,800 quintals
with the leasing program. Most of the added storage for 1975 is in Chiriqui
and Darién Provinces; no additional capacity will be needed by that date
in Veraguas, Coclé, nor Panami; less than 50,000 quintals will be needed
in Bocas del Toro, Hervera, Los Santos, and Colén. In the case of Darien,
the assumption is that the highway is to be completed so that cleaning, drying,
storage, and milling can be done locally rather than shipping the rough rice
as it comes from the farms to Panami for processing and storage. If the
highway is not completed, much of the additional capacity indicated for Darién

Province will need to be located in Panamd instead,



112

The major additional increase in country and terminal storage needed
by 1980 is in Chiriquf'Province -= about 300,000 quintals of the 500,000
quintals for the country as a whole., The remaining additional requirement
by that date is divided among the remaining provinces except Coclé, where
the existing capacity is adequate to meet projected requirements through
1980.

The needed additional storage capacity for distribution facilities,
assuming that the leasing policy is implemented, is 67,000 quintals by 1975
and another 59,700 quintals by 1980 (Section B, Table 6-3). The additional
facilities are needed to serve the expanding consumer demand in the cities
of Panama, Colon, and Bocas del Toro. In the calculation of the additional
distribution storage capacity for Panama, 60 percent rather than 80 percent
of the IFE elevator is considered available for leasing in years when take-
over under the price support program is limited. The other 20 percent of
this facility is needed for handling imported wheat and other grains not in
included in this study.

The possible additional imports of corn and other feed grains to provide
full support to the growing demand for poultry and livestock products (Table
4-3) and imports of other kinds of edible beans (Table 4-4) are not reflected
in the requirements for storage facilities shown in Table 6-3. Using an
annual turnover of 12, such imports would add 30,500 quintals of storage
capacity for Panamd in 1975 and raise the additional storage capacity require-
ment for the country as a whole to 523,300 quintals by 1975 and another

557,500 quintals by 1980,

3. Recommended Types of Additional Storage Facilities

The type, number, and size of the additional storage facilities for

an improved total marketing system vary by province. The best configuration
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for each province depends upon such factors as (1) the existing facilities,
(2) the total additional capacity needed to meet projected requirements,
(3) the relative mix of rice, corn, and beans in determining the projected
requirements, (4) the average size and type of grain producers in the area,
(5) the adequacy of farm-to-market roads, and (6) the ultimate destination
of the grain marketed in the area. In view of these factors and the vastly
differing conditions in the different provinces, the types of facilities

to provide the additional storage capacity can best be presented province

by province.

(1) Bocas del Toro. The needs in Bocas del Toro are for small

country storage units to serve the producing areas and for expanded
distribution facilities in the city of Bocac del Toro to handle shipped=-
in grain, The projected additional volumes and storage capacities are
relatively small .a both cases, so simple low-cost structures are needed,
Rice is dominant in determining the storage requirements, so the
country storage units should be incorporated with small rice mills and
supporting cleaning and drying equipment., These country units should
be flat storage structures for receiving and handling grain in sacks.
Although they will be small and therefore more costly per quintal, it

ig believed that three such units will be needed to serve the different

production areas,

The distribution units can be small standard warehouses for hand-
iing bagged rice, corn, and beans by hand. Perhaps one unit of 4,000
to 5,000 quintals and three smaller units of 1,000 to 1,500 quintals
will represent the best type of configuration to serve the city of Bocas

del Toro.



(2) Chirigu{. This area is characterized by relatively large
mechanized farms and rapidly expanding surplus production of rice,
There are a number of mills in the area, all of which have facilities
for storage of both rough rice and milled rice, and for drying and clean-
ing the grain, Farm-to-market roads are adequate, and marketing costs
can be reduced by converting from sack to bulk handling directly from
the farm. Bulk handling of rice already is working effectively in the
Penonomé area of Coclé Province. It is recommended that silo storage
be installed to meet the projected requirements at both country and
terminal locations in Chiriqui Province. It also is recommended that
the terminal facilities be designed for handling milled rice and cleaned
and dryed corn on pallets or belt conveyors for efficient loading to
trucks for the outbound shipments. Approximately four additional country
facilities and five additional terminal facilities will be needed by
1980, Some or all of these may represent remodeling of and additions
to existing rice mills in the area.

(3) Veraguas. This is a long-established grain production area
characterized by many small non-mechanized farms. The small volumes
and additional middlemen mean high marketing costs. Additional country
storage and milling facilities are needed for direct access by a larger
portion of the producers, However, production is expanding more slowly
than in many other areas and no additional storage capacity is needed
in 1975, By 1980 six additional country facilities of 5,000 quintals
of flat storage capacity and accompanying milling, drying, and cleaning
equipment are recommended at locations accessible to producers. In
addition, one 30,000-quintal silo storage facility will be needed in

Santiago or Sond. This facility probably will continue to receive wost
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of the grain in sacks but should be equipped for efficient loading of

both milled rice and bulk corn for outbound shipment. The existing
terminal facilities in the province also should have efficient loading

for the outbound shipments., All of the added facilities should be equipped
for efficient handling of corn as well as rice.

(4) Herrera, Marketing conditions here are somewhat similar to
those of Veraguas Province, but the turnover of existing storage capacity
ig higher (Table 6~2) and additional facilities will be needed by 1975
as well as by 1980. The projected marketings of rice and corn are nearly
equal, so facilities need to be designed for handling both. A total
of 30,000 quintals of additional space will be needed by 1980, Most
of this probably can be provided by flat storage additions to existing
facilities =-- say 5,000-quintal additions to each of six existing units.

(5) Llos Santos., The existing grain storage space in Los Santos
Province is limited; and corn production, marketings, and outshipments
are projected to expand significantly over the next tem years. As many
as six additional country handling facilities, each with 10,000 quintals
of flat storage, will be needed by 1980, If the corn production becomes
sufficiently concentrated within the province, the alternative of one
or two larger units with silo storage for bulk handling of corn may
be more efficient than the six smaller units.

(6) Coclé. The grain marketing facilities in Coclé Province already
are quite well developed., The silo storage of one of the large rice
millers in Penonomé represents the largest facility of this kind in
the country. It is being utilized quite effectively with bulk handling
direct from the farm, The problem is that production in the area has

not expanded as rapidly as anticipated and total storage capacity is
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somewhat over-built for the present levels of marketing. This will
take care of itself through time if no major additional storage faci-
lities are constructed between now and 1980, Effort in the province
should be toward maintaining and improving existing storage and market-
ing facilities rather than adding to existing capacities.

(7) Panama, The expanding production of rice and comn in this
province coupled with the rapidly increasing demand in the area create
the need for expanded country facilities, terminal facilities, and dis-
tribution facilities. By 1980 additional country facilities will be
needed at some of the outlying towns close to the production areas.

Three 10,000-quintal flat storage units for receiving corn and rice

in sacks are suggested, The additional distribution warehouse capacity
needed will reach 84,000 quintals by 1980. It is recommended that these
be modern dock-height warehouses with facilities for efficiext bhandling,
of packaged grain products with belt conveyors or on pallets,

The terminal grain handling facilities that will be needed depend
upon how much corn imports will be expanded to serve the feeding industry
and whether or not the road to Darien will be completed, If corn imports
are not expanded and if storage and processing are developed in Darien,
no additional terminal space will be required in Panama. If corn imports
are expanded, 80,000 quintals of additional grain elevator capacity
will be needed by 1980, If facilities are not developed in Darien,
another 130,000 quintals of capacity will be needed,

The type of terminal facilities needed will depend upon the capacity
and handling volume decided upon. The existing IFE elevator has
80,000 quintals of silo capacity and limited room for expansion.

There are no facilities for ship receiving, so imported grain
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must be received in Balboa and transferred through the Canal Zone to
the IFE facility, If the full 210,000 guintals of additional terminal
capacity will be needed in Panama, a new port receiving elevator may
be justified, The port at Panama is shallow and comstruction of docks
and marine unloading and conveying equipment would be expensive, How-
ever, such a facility could be used for receiving imported wheat to
support Panama's » r milling industry as well as for receiving corn,
rice, and edible beans, so the amnual savings might justify the construc-
tion cost., A specitic feasibility study of the alternatives should
be made if corn import policies and policies with respect to shipments
from Darién justify the greater elevator storage capacity in Panama.

(8) gglég. There are no grain storage facilities reported at
market points in Colén Province at present. Two types of facilities
will be needed to handle the projected market volumes in 1975 and 1980.
Country facilities will be needed to serve the expanded marketings of
rice and corn in the production areas -- possibly four units with about
10,000 quintals of flat storage capacity each by 1980,

Distribution units for handling packaged rice, comm, and beans
represent the other type of facilities needed in Coldn. These should
be similar in design to those recommended for Panamé: but of smaller
capacity. Perhaps three units of about 11,000 quintals storage capacity
each will meet the projected needs most effectively.

¢)) gggiéh. parién Province has far greater long-run potential
for expanded grain production than any of the other provinces (Table
4-17), Much of the land is yet undeveloped, but this will change rapidly

once the highway into the area is completed.
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The present marketing facilities in the area are quite limited
and most of the grain is transported by coastal ship to Panama for mill-
ing and processing. This system will have to be maintained until a
good road into the area is developed. Hoyever, once highway transport
becomes available, it will be much more efficient to clean, dry, and
store the grain as well as mill the rice in the province, much a5 is
now done in Chiriqui., If highway transport becomes available, terminal
marketing facilities will be neederd in the la Falma-Darien area, with
grain storage capacity of 100,000 quintals by 1975 and another 30,000
quintals by 1980. These facilities should include silo capacity for
grain storage and efficient warchouse space for packaged grain products.
As has been pointed out, if the highway is not to be available until
after 1980, these terminal facilitias will need to be located in Panama
instead.

In either case, additional eountry storvage facilities are needed
in Derien Province. In the immediate future these should be flat storage
structuree for receiving in sacks =~ perhaps with about 10,000 quintals
of storage each, Four such units will be nesded by 1975 and two more will
be needed by 1980, Provision should be made for adding silo storage to
these units at a later date beecause onee the area really starts to
develop, it will be much like Chiriqui Province and bulk handling of

grain from the farm will be more efficient than hsndling the sacka.

The recommended additions to the exigzing grain storage capacity by
province for 1975 and 1980 are summarieed in Table Ge4, In terms of scheduling,
the recommended additiens need to be operational for the 1974-1975 and 1979-
1980 marketiig years, so construction will need to be started about a year

earlier in eash case. Furthermore, the expansion needs to be on a somewhat
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TABLE 6-4, SUMMARY OF R'EOOMMENDED ADDITIONAL GRAIN STORAGE FACILITIES
IN PANAMA, 1975 and 1980,
Cc;uniiy LEn‘aciliAéfes Terminal Facilities Distribution Facilities
Major | Major Capacity Major Capacit:
ProvinceFl Grain | Type [(1000 gq)! No.| Grain Type _ ](1000 qq)! No.|Grain| Type | (1000 qq
Bocas
idel Toro .
1975 2 Rice ![Flat 3 | Rice| Bag 8.0
1980 |1 Rice |Plat 1 | Rice| Bag 1.0
Total | 3 4 9.0
Chiriquf Silo
1975 Rice !Silo Rice Pallet | 150.0
Silo
1980 | 2| Rice |Silo Rice Pallet{ 250.0
Total 400,0
Veraguas
1975 Silo 0.0
1980 Rice/corn{ Flat Rice Pallet 30.0
Total 30.0
|Herrera
1975 3 |Rice/corn, Flat
1980 3 |Rice/corn{Flat
Total | 6
Los §
Sentos
1975 4 Corn |Flat
1980 | 2| Corn |Flat
Total | 6 ;
Panamd
1975 1 {Rice/corn|Elcvator 30.0 2 | Rice |Pallet 32,0
1980 |_3_|Rice/corn|Flat .1_:Rice/corn{Elevator| _50.0 | _2 | Rice|Pallet| _52,0.
Total 2 80,0 4 84,0
‘Colén_ \
1975 3 |Rice/corn!Flat | 2 | Rice {Pallet 28,0
1980 | 1 !Rice/coxn|Flat ; _1 | Rice |Pallet 6.0
Total | 4 ; 3 ! 34.0
\Darién Silo
1075 Rice/corn|Flat 1 |Rice/corn| Pallet| 100.0
Silo
1980 | 2 |Rice/corn|Plat .1 _{Rice/com| Pallet{ _30,0
Total 6 2 13000
[Total
%g;g b 2 280.0 | 7 68.0
L | 360,0 4 59.0
— -—-J—‘ ————. a——————
8 10 640,0 | 11 127.0




120

continucus basis, with some of the construction starting not later than 1973
in order to have the additional capacity available when it will be needed,

As indicated in the discussion of needs in each province, the tabular summary
of number, type, and capacity of facilities should be interpreted as pointing
up the general needs rather than as fixed recommendations for specific facili-
ties. It is believed that most of the needed expansion can be accomplished
by remodeling and addition to existing marketing facilities. If so, the
expansion could be accomplished relatively easily by making loan funds avail-
able to the industry for financing the additions.

For the country as a whole, the recommendations include 29 storage faci-
lities with total capacity of 528,000 quintals by 1975 and an additional
30 facilities with total capacity of 590,000 quintals by 1980. These include
18 country units with 180,000 quintals of capacity by 1975 and another 20
country units with 171,000 quintals of capacity by 1980, The recommended
country facilities are flat storage structures for handling in sacks except
in Chiriquf Province where the four silo units of 90,000 quintals total capa-
city are recommended.

The recommended terminal facilities include four units of 280,000 quintals
capacity by 1975 and another six units of 360,000 quintals capacity by 1980,
These units all include silo storage for grain plus limited warehouse storage
and efficient truck loading of packaged grain products, It is believed that
this expansion can be accomplished by construction loans to existing millers
and hendlers operating at the terminal points., The recommended units in
Panana are complete grain elevators or additions and remodeling of the present
IFE elevator. The figures shown in the table represent capacity for handling
additional corn imports to gupport poultry and livestock feeding but not

for expanded milling and processing of grain from Darieén Province (see the
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above discussion of recommended additional facilities in Panama and Darién
Provinces).

The recommended distribution facilities are modern warehouses foxr receiv-
ing, storing, and loading milled rice, corn, and edible beans efficiently.
They would permit maintaining a month's supply of each grain in the major
consumer markets but would turn inventories monthly so that efficient handling
is the major key to low-cost operation. It is probable that most of the
added distribution facilities would be built by the existing private industry

if adequate construction loan funds were made available to them.

B, Need for Additional Rice Milling Facilities

Detailed figures are not available on the existing private industry
rice milling capacity by province and location in Panama. In the absence
of such figures, it seems reasonable to assume that the milling capacity
is distributed in proportion to the distribution of existing storage capacity
at market points (Tables 2-16, 2-17, and 6-2). This is true because most
of the storage capacity is owned by the millers and is used by them for hold-
ing the rough rice from harvest periods until used in milling. Thus, if
most of the mills have prcper balance between milling and storage capacity,
the distribution of milling capacity is proportional to the distribution
of storage capacity among the provinces., This assumption has been used as
basis for determining the estimated milling capacity to meet the projected
requirements by province for 1975 and 1980.

There is evidence to indicate some excess milling capacity in the industry
at present., Some of the mills operate for only five or six months out of
the year. Many operate on more than one shift only during the harvest period
and could substantially increase production by going to two- or three-shift

operations for a longer milling season. The budgeted operation under harvesting
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conditions in Panama indicate that a well-managed modern mill could produce
58,000 quintals of milled rice with total storage capacity for 40,000 quintals
of rough rice and milling capacity of less than 1.5 metric toms of rough

rice per hour (Table 6-8). Such a mill could operate for a full ten months
per year and at an average of 20 working days per months and 20 hours of
production per day, it would need to process 25 quintals of rough rice per
hour (25 quintals per hour x 20 hours x 20 working days x 10 months = 100,000
quintals of rough rice and 58,000 quintals of milled rice per year). Most
millers do not expect to achieve this kind of performance and utilization of
of capacity year after year, but the closer that they can approach it, the
greater their returns and the lower the over-all marketing costs. Some pro-
vision has been made for improved utilization of milling capacity in develop-
ing the estimated additional capacity needed to meet the projected requirements

by 1975 and 1980,

1, PEstimated Requirements for Additional Milling Capacity

The estimated requirements for additional milling capacity to be on
stream by the 1975 and 1980 marketing years are shown in Section A of Table
6-5. The numbers in brackets represent the estimated number of units and
the figures following the combined capacity of these units in kilograms per
hour of rough rice. As has been done for storage capacity, the estimates
are developed (1) without availability of the IFE milling capacity in years
when delivery under the price support program is limited and (2) with 80
percent of the IFE capacity available for lease to private industry when
not needed for the Government operations.

The estimates indicate no need for additional rice milling capacity
in four provinces -- Veraguas, Herrera, Los Santos, and Panami, The projected

increase in production in these provinces can be handled by existing capacity



TABLE 6-5.

ESTIMATED NEW AND REPLACEMENT RICE MILLING CAPACITY BY PROVINCE IN PANAMA, 1975 and 1980
(Kilograms per hour, Rough Rice)

Bocas
del Los . ,
Catepory and Year Toro Chiriqu{ Veraguas Herrera Santos Cocle Panama Coldn Darien _Total
A. New Capacity
1. Without IFE Capacity
a. 1975 (2)200 (4) 5,000 (2)1,000 (4)3,750 (12) 9,950
b. 1980 (8)12,500 (1)1,500 (1) 250 (2)1,750 (12)16,000
c. Total (2)200 (12)17,500 (0) 0 (0) o (0) 0 (1)1,500 (0) 0 (3)1,250 (6)5,500 (24)25,950
2. With IFE Capacity
@80%
a. 1975 (2)200 (2) 1,000 (2)1,000 (4)3,500 (10) 5,700
b. 1980 (5)11,500 (1) 250 (2)1,500 (8 )13,250
c. Total (2)200 (7)12,500 (0) 0 (0) 0 (©® 0o (0) 0o (0) 0 (3)1,250 (6)5,000 (18)18,950
B. Replacement
a. 1975 (3) 4,750 (3)3,750 (2)1,250 (2)1,250 (2)1,250 (3)1,250 (15)13,500
b. 1980 (3) 4,750 (1)1,250 (2)1,250 (1) 500 (4)2,500 (3)1,250 (14)11,500
c. Total (0) 0 (6) 9,500 (4)5,000 (4)2,500 (3)1,750 (6)3,750 (6)2,500 (0) 0 (0 0 (29)25,000
C. Total with IFE
Capacity @80%
a. 1975 (2)200 (5) 5,750 (3)3,750 (2)1,250 (2)1,250 (2)1,250 (3)1,250 (2)1,000 (4)3,500 (25)19,200
b. 1980 (8)16,250 (1)1,250 (2)1,250 (1) 500 (4)2,500 (3)1,250 (1) 250 (2)1,500 (22)24,750
c. Total (2)200 (13)22,000 (4)5,000 (&4)2,500 (3)1,750 (6)3,750 (6)2,500 (3)1,250 (6)5,000 (47)43,950

£t
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and will enable the existing mills to increase operating efficiency. However,
if the highway is not developed to Darién Province, the additional capacity
shown will be needed in Panama.

In the country as a whole, an estimated 24 additional milling units with
combined capacity of about 26 metric tons per hour will be needed by 1980
without the IFE capacity. With the IFE capacity the requirement is reduced
to 18 units with combined capacity of about 19 metric tons per hour. The
major additional milling requirements are in Chiriquf and Darien Provinces
and for small mills to serve expanding local production areas in Colon and

Bocas del Toro Provinces.

2. Estimated Requirements for Mill Replacement

It is believed that the aggregate need for remodeling and replacement
of existing mills will be greater than the need for additional milling capa-
city over the next ten years. The estimated needs for replacement shown
in Section B of Table 6-5 are based on the combined capacity and the general
conditions of the mills in each province., The needs for replacement are
based largely on the private industry because most of the IFE mills now have
been remodeled or replaced in line with the recommendations of the Latinoconsult
study of 1970.3 The replacements include some up-dating with more modern
and efficient equipment as well as replacement of worn-out equipment. The
individual units of mill replacement might be installed by different millers
or two or more of the units might be installed in a given mill,

Estimated rice mill replacements are indicated for all provinces except

Bocas del Toro, Colon, and Darien. The estimated replacement needs are greatest

3Latinoconsu1t Argentina, S. A. Programa de Asistencia Technica al
Departmento de Fomento. Panama. Marzo de 1970.
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in Chiriquf; followed by Veraguas, Coclé: Herrera, and Panami, The estimated
total replacement need is 15 mills to be on stream by 1975 and 14 more to
be on stream by 1980, Total estimated capacity of the replacement mills
is 25 metric tons per hour.

The combined need for replacement and additional capacity with utiliza-
tion of the IFE facilities is estimated to be 25 milling units with combined
capacity of 19,200 kilograms per hour by 1975 plus 22 units with combined

capacity of 24,750 kilograms per hour by 1980.

C. Need for Additional Cleaning and Drying Facilities

In order to serve the projected increases in marketings, additional
cleaning and drying capacity will be needed both for rice and for corn and
edible beans by Panama's grain industry. Likewise, some of the existing
equipment will need to be remodeled and replaced over the next ten years.
The estimates of needed cleaning and drying equipment by province have been
developed in the same manner as those for rice milling equipment. The dis-
tribution of existing cleaner and dryer capacity by province and location
is assumed to be the same as that of the grain storage capacity at market
points. The total requirements for the grain cleaning and drying equipment
are based on the projected volumes of rice, corn, and edible beans to be

marketed by 1975 and 1980 (Table 6-1).

1. Additional Cleaning and Drying Capacity

The estimated additional cleaner and dryer capacity by province to meet
projected marketing requirements for 1975 and 1980 are shown in Table 6w6.
The figures in brackets refer to the number of dryer and cleaner units and
the following numbers refer to the capacity of these units in metric tons

per hour, It should be noted that these capacities may not correspond to



TABLE 6-6. ESTIMATED ADDITIONAL CLEANER AND DRYER CAPACITY BY PROVINCE IN PANAMA, 1975 and 1980
(Metric Tons per Hour)

Bocas
del Los , . . .
Category and Year _Toro Chiriqui Vemww Colon Darien Total
A. Without IFE Capacity
1. Rice
a, 1975 (2)0.7 (4)17.5 (3)3.5 (8)13,0 (17) 34,7
b. 1980 £8)44.0 1)1.0 4) 6.0 (13) 51.0
c. Total 120.7 (12)61.5 (4)a.5 %1—2%1'93 (30) 8547
2. Corn 2and Beans
a. 1975 {1)0.5 (5)10,0 (2)3.0 (5)5.0 (2)3.0 (2)1.0 (4) 5.0 (20) 275
b. 1980 (3) 5.0 3)4.0 1)1.0 €2)2.0 (2)3.0 (2)2.0 1)0.5 (14) 17.C
c. Total (I)O.S (8)15.0 (3)4.0 (3)4.0 (6Y7.0 (2)3.0 (4)5.0 3)1.5 (4) 50 (34) 450
3. Combined
a. 1975 (3)1.2 (9)27.5 (2)3.0 (4)5.0 (2)3.0 {5)4.5 {12)18.0 {37) 62.2
b. 1980 (11)49.0 (3)4.0 gl)l.g 2)2.0 (2)3.0 (2)2.0 2)1.5 (4> 6.0 €27) 68.5
c. Total (3)1.2 (20)76.5 (3)4.0 {3)4. (6)7.0 (2)3.0 (4)5.0 (7)6.0 (26)24.0 (64)130.7
B. With IFE Capacity @807%
1, Rice
a. 1975 (2)0.7 (2) 3.5 (3)3.5 (7)11,0 {4) 18,7
b. 1980 (8)40.0 1)1.0 (4) 6.0 g!S! 47.0
c. Total €2)0.7 (10)43.5 6)4.5 (11)17.0 (27) 65.7
Corn and Beans
a. 1975 (1)0.5 (2)3.0 (4)5.0 (2)1.0 (4) 5.0 13) 14.5
b. 1980 {3) 5.0 (3)4.0 1)1.0 2)2.0 22.0 1)0.5 glz! 14.5
¢. Total (1)0.5 (3) 5.0 (3)4.0 (3)4.0 (6)7.0 (2)2.0 (3)1.5 (4) 5.0 (25) 29.0
3. Combined
a. 1975 (3)1.2 (2) 3.5 (2)3.0 (495.0 (5)4.5 (11)16.0 (27) 33.2
b. 1980 (11)45.0 3)4.0 1)1.0 2)2.0 2)2.0 2)1.5 (4) 6.0 (25) 61.5
c. Total (3)1.2 (13)48.5 (3)4.0 §3)4.0 (6)7.0 (2)2.0 (7)6.0 (15)22.0 (52) 94.7

9%
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rated capacities of the cleaners 2ecause some cleaners are rated on the basis
of less foreign material removal than is required in Panama. The cleaner
should be big enough to keep up with the corresponding dryer of the capacity
shown in the table.

Without the IFE capacity, it is estimated that a total of 37 additional
cleaner and dryer units with combined capacity of 62.2 toms per hour will
be needed by 1975 and that another 27 sets of cleamers and dryers with com-
bined capacity of 68.5 tons per hour will be needed by 1980. Thirty of the
64 sets will be needed for rice and the remaining are needed for the projected
additional marketings of corn and beans, With the IFE facilities available,
no additional cleaners and driers will be needed in Coclé; but one or more

sets will be needed in all other provinces by 1980.

2. Replacement of Additional Cleaners and Dryers

The increasing volumes marketed will add to the annual use and hasten
the time of replacement of some of the existing cleaners and dryers. This,
coupled with the need for replacement of some of the equipment because of
obsolescence, is the basis for the estimated requirements for replacement
by 1975 and 1980 siiovn in Section A of Table 6«7, The estimated total re-
placement requirement for the country as a whole is 25 sets of cleaners and
dryers by 1975 and another 22 sets by 1980, The estimated replacements will
be needed in all provinces except Bocas del Torxo and Colon but will be con-
centrated in Chiriqui and Veraguas Provinces,

When the estimated replacement needs are added to those for additional
capacity in the industry, the combined requirements come to the figures shown
in Sections B and C of Table 6-7, Without the IFE capacity, an estimated
total of 62 sets with capacity of 95.2 tons per hour will be needed for opera-

tion by 1975 and an additional 49 sets with capacity of 98,5 tons per hour



TABLE 6-7.

(Metric Tons per Hour)

ESTIMATED GRAIN CLEANZR AND DIYER RSFLACEMONTS by PROVINCL IN PZMAMA BY 1975 A¥D 198)

Bocas
del / Los . ,
Category and Year Toro Chiriqui Veraguas Herrera Santos Cocle Panama Coldn Darién Total
A. Replacement
1975 (6) 8.0 (6) 8.0 (3) 5.0 (4) 4.0 (3) 4.0 (3) 4.0 (25) 33.0
1980 6) 8.0 2) 4.0 (3) 4.0 (2) 2.0 (4) 6.0 3) 4.0 (2) 2.0 (22) 30.0
Total (12)16.0 (8)12.0 (6) 9.0 (6) 6,0 (7)10.0 (6) 8.0 (2) 2.0 (47) 63.0
B. New Plus Replacement
Without IFE Capacity
1975 (3)1.2 (15)35.5 (6) 8.0 (5) 8.0 (8) 9.0 (3) 4.0 (5) 7.0 (5)4.5 {12)18.0 (62) 95.2
1980 (17)57.0 5) 8.0 (&) 5.0 (4) 4.0 6) 9.0 5) 6.0 (2)1.5 (6) 8.0 (49) 98.5
Total (3)1.2 (32)92.5 (11)16.0 (9)13.0 (12)13.0 (9)13.0 (10)13.0 (7)6.0 (18)26.0 (111)193.7
€. HNew Plus Replacement
with IFE Capacity @80%
1975 (3)1.2 (8)11.5 (6) 8.0 (5) 8.0 (8) 9.0 (3) 4.0 (3Y 4.0 (5)4.5 (11)16.0 (52) 66.2
1980 (17)53.0 (5) 8.0 4) 5.0 (4) 4.0 (&) 6.0 (5) 6.0 (2)1.5 (6) 8.0 (47) 91.5
Total (3)1.2 (25)64.5 (11)16.0 (9)13.0 (12)13.0 (7)10.0 (8)10.0 (7)6.0 (17)24.0 (99)157.7

821
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will be needed by 1980, With 80 percent of the IFE capacity available through
lease when not needed by the Government, the combined requirements are re-
duced to 52 sets of cleaners and dryers with capacity of 66,2 tons per hour

by 1975 plus 47 sets with capacity of 91,5 tons per hour by 1980,

D. Requirements for Additional Transportation Facilities

The over-all requirements for additional trucking from farm to market,
to country facilities, and to terminal facilities are indicated by the projected
marketing volumes in Table 6-1. The over-all requirements for transport
of inter-province ghipments are indicated by the projected shipment volumes
in that table, except that much of the rice will be shipped in the form of
milled rice. The projections indicate that farm-to-market-to-texrminal ship-
ments will increase over 1969-1970 levels by 1,314,800 quintals (50.4 percent)
by 1975 and by 2,627,500 quintals (100.8 percent) by 1980. They indicate
that inter-province shipments will increase by 744,200 quintals, or 544,600
quintals with the rice on a milled basis (39.8 percent) by 1975 and by 1,657,600
quintals or 1,200,000 quintals with the milled rice (88.6 percent) by 1980,
These increases in the demand for grain transport services are substantial
but of a magnitude which can be met by orderly grouth and development of
the trucking industry. If the average farm-to-terminal haul is 22 miles
and the average inter-province shipment 220 miles, this means an annual average
increagse of 262,750 ton-miles in local hauls and 1.2 million ton-miles in
over-the-road hauls.h The added annual volume will require the equivalent
of something in the order of six new 10-ton long-haul rigs and 13 new 2,5~ton

trucks for farm-to-market hauls per year.5

4262,750 qq x 22 miles ¢+ 22 qq/mt = 262,750 ton miles
120,000 qq x 220 miles ¢ 22 qq/mt = 1,200,000 ton miles

5Ac 100 trips per year with 91 percent payload for the 10-ton trucks
and 400 trips per year with 80 percent payload for the 2,5-ton trucks.
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At the projected volume of grain shipments from Chiriquf Province to
Panama (about 50,500 metric tons by 1980) question can be raised as to the ad-
visability of shifting from trucking to marine shipments by coastal ship.
However, the length of the haul (about 350 miles) makes the possible trans-
portation cost savings marginal because of the extra cost of loading and
unloading ships, even if efficient port grain elevator facilities were avail-
able. The extra haul to Puerto Armuelles and the present need to off-load
at Balboa and tranship through the Canal Zone makes such a plan economically
inadvisablec under conditions in the foreseeable future.

The present necessity of shipping grain by coastal ship from La Palma-
Darién to Panamd will be eliminated when the segment of the PanAmerican high-
way is completed to the Darién area, The road will greatly enhance development
of this potentially rich agricultural area and make possible much lower cost
transport of grain to the Panamd consumption center., As has been pointed
out elsewhere, development of milling, storage, and marketing facilities
in Darién Province should be timed with the construction schedule for the
road into the area.

Inter-province shipments of grain by rail are impossible in Panama because
there are no railroads, The limited trackage in Chiriqui Province and the
Canal Zone Railroad connecting Panami and Coldn are of little or no value
because they are not in line with the major inter-province movements (see
Figures 5-1 and 5-2). Thus, Panama must continue to count upon highway motor
carriers for the expanding shipments of grain within the country.

The farm-to-mzrket transport conditions vary considerably from one grain
production area to another, In the commercial production areas such as those
of Chiriqu{ and Coclé Provinces, farm-to-market roads are adeq;ate and trucks

are available at combining time, In many cases, the trucks are owned or
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engaged by the millers, so the producers can sell their grain at the farm.
Several of the largest producers own their own trucks and may do some hauling
for neighbors as well as for themselves, The first movement from combine

to market under these conditions is shifting rapidly from handling in sacks
to bulk hauling, especially in Coclé Province., Bulk handling directly from
the combine should soon become the established practice in all of the commer-
cial production arezs.

At the other extreme, in many of the areas characterized by small non-
mechanized producers, 22 miles is a long and costly distance to the nearest
market outlet. Local roads may be impassable if the rains continue during
the harvest season, Many of the sales are made a few sacks at a time to a
dealer or agent in the local town whenever the producer can get them there
by animal cart or any means available to him, Thise sales normally are picked
up at the local assembly point by truck or pickup and hauled to the nearest
milling or merchandising point, Obviously, farm-to-market tramsport and
marketing costs per quintal of grain are much higher under these conditions
than is true in the commercial production areas.

In summary, if the above figures are used as basis for estimating the
number of additional trucks required to serve the expanding volumes of mar-

keting and shipments which have been projected. the requirements will be

as follows:
Number of Additional Number of Additional
Period Ending Straight Trucks Over-the-Road Trucks
1975 66 27
1980 _65 33
7otal 131 60

The major destinations for the added local haulg and the major origins for
the added inter-province shipments in order of importance will bé the fol-

lowing (see Table 6-1):
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1. David in Chiriquf Province
2, Santiago/Sonf in Veraguas Province
3, Penonomé in Coclé Province
4. Lla Palma/Darién in Darién Province

E, Budgeted Operat.ug Volume and Income for Representative Facilities

Budgeted operating schedules and gross incomes have been developed for
a representative rice storage and milling facility and a representative corn
storage and merchandising facility in Panama, Each of the facilities is
based on annual purchases of 100,000 quintals of grain, The monthly pattern
of receipts is based on prevailing harvesting pattems for the two crops.
The monthly pattern of sales is based on the relatively uniform market demand
throughout the year which is characteristic in Panama.

The tudgeted operating schedule for the rice milling facility is shown
in Table 6-8, The schedule requires storage capacity for 40,000 quintals
of rough rice to support annual purchases and processing of 100,000 quintals,
so the annual turnover of storage capacity is 2.5, The budgeted monthly
receipts are shown in units of 1,000 quintals in the first column., Some
85 percent of annual receipts come in the first half of the marketing year
(July-December), with 35 percent coming in October and anothes 25 percent in
in November. Spring receipts peak in April, It is assumed that there are
no receipts in June and July and that the entire operation will be shut down
for cleanup and repairs during July,

The milling schedule provides full operation of 10,000 quintals of rough
rice milled per month from September through May, with 5,000 quintals to
be milled in August and in June. The full monthly production requires the
equivalent of one 1.0-ton-per~hour mill (milled rice basis) operated for

two shifts per day, The monthly receiving and milling schedules mean that
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‘TABLE 6-8, BUDGETED OPERATING SCHEDULE FOR RICE MILLING OPERATION IN PANAMA

Storage Capacity = 40,000 Quintals
Annual Storage Turnover = 2,5

Ending Average Age Average Price
Receipts Milled Inventory Percent of Inventory Rise from October
Month 1000 1000 1000 Occupancy (monthsg) (cents/qq)
July 0 0 0 0.0 0
August 5 5 0 0.9 0
September 10 10 0 0.0 0
October 35 10 25 62.5 0 0.0
November 25 10 40 100.0 1 1.9
December 10 10 40 100.0 2 2.7
January 5 10 35 87.5 3 8.6
February 1 10 26 65.0 4 15.1
March 2 10 18 45,0 5 25.6
April 5 10 13 32.5 6 26,9
May 2 10 ) 12.5 7 38.3
June 0 3 0 0.0 8 52.4
Total 100 100 202
Average

per Month 8,33 8,33 16,83 42.08 3,60 6.58



month-end rough rice inventories remain at zero through August and September,
rise rapidly for October, remain at peak levels for November and December,
and then gradually decline as the milling is continued through June, The
inventory schedule provides 202,000 quintal months of storage over the year
and average monthly inventory of 16,830 quintals. The average occupancy

of the storage capacity is 42 percent. The average age of rough rice inven-
tory during the occupancy period is 3.6 months, but the average age of about
70 percent of the quintal months of storage from October through January

is only 1.5 months, .

The average price rise from October shown in the last column of Table
6-8 is based on average moni:hly prices received by farmers in Panama for
No. 1 rough rice for the seven marketing years ending June 30, 1970 (see
Chapter 7). Under present conditions in Panama, these monthly price diffe-
rentials provide the primary source of direct income from the grain storage
operation,

The budgeted operating schedule for the 100,000-quintal corn merchan-
dising facility is shown in Table 6-~9. Following the general corn harvesting
pattern for the country as a whole, 60 percent of the corn receipts occur
the first half of the marketing year and 40 percent occur in the second half.
Some 30 percent of total annual receipts come in October; 20 percent come
in April, With the shipment schedule shown in the second column, 25,000

quintals of storage capacity is required, making the annual turnover of corn
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storage capacity equal to 4,0, This provides 167,500 quintal months of storage

and an average annual nccupancy rate of 55,83 percent. The average age of
inventory with the semi-annual pattern of coxn harvest is 2,58 months.
The average seasonal corn price rises over the past seven yeaxs fiom

the October and April lows are shown in the last column of Tablc 6-9. The
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TABLE 6-9, BUDGETED OPERATING SCHEDULE FOR CORN MERCHANDISING OPERATION IN PANAMA

Storage Capacity = 25,000 Quintals
Annual Storage Turnover = 4,0

Ending Average Age  Average Price Rise

Receipts Shipments Inventory Percent of Inventory for October and April
Month (1000-qq) (1000 qq) (1000 qq) Occupancy (months) (cents/qq)
July 0.0 10.0 5.0 20 3 4.4
August 0.0 5.0 0.0 0 4 56.5
September 15.0 10.0 5.0 20 0 0.0
October 30.0 10.0 25.0 100 1 0.0
November 10.0 10.0 25.0 100 2 11.3
December 5.0 10.0 20.0 80 3 21.9
January 2.5 10.0 12,5 50 4 11,7
February 2.5 10.0 5.0 20 5 8.0
March 10.0 10.0 5.0 20 6 5.4
April 20.0 0.0 25.0 100 0 0.0
May 5.0 5.0 25.0 100 1 21.9
June 0.0 10.0 15.0 _60 2 47.5
Total 100.0 100.0 167.5

Average
per month 8,33 8.33 13,96 55.83 2.58 6.88



136

differentials shown for November through March are based on the Qctober low.
Those shown for May through August are based on the April low. Over the
seven-year period, the April low has averaged 4.8 cents per quintal higher
than the October low,

The budgeted purchases, sales, and income for the rice milling operation
portrayed in Table 6-8 are shown in Table 6-10, The monthly pattern of re-
ceipts, purchase cost per quintal, and cost of sales are based on the pur~
chasing and seasonal price schedules from Table 6-8. The average purchase
cost per quintal is based on a blend of No. 1, No. 2, and lower grades of
rough rice typical of marketings by farmers. They reflect the equivalent
of 14 percent moisture content and 0 percent foreign material content, after
the dockage scales have been applied (see Section G of Chapter 2),.

The schedule of sales volume in Table 6-10 is based on the milling schedule
in Table 6-8 and an average yield of milled rice of 58 percent. The average
sales price schedule is based on average wholesale price levels for milled
rice over the past seven years and reflects the same monthly price differ-
ences as shown for the purchase cost of rough rice. The by-product sales
schedule represents sales of 13 pounds of rice bran and rice meal per quintal
of rough rice at the average price of $3,00 per quintal, The budgeted schedules
provide an annual gross income from the 100,000-quintal rice storage and
milling operation of $167,940, Of this amount, $10,671 represents direct
storage income and $157,269 represents income from the total milling operation,

The budgeted purchases, sales, and income for the corn storage and mer-
chandising operation are shown in Table 6~11, The purchases are based on
the schedule of receipts and seasonal price differentials from Table 6-9,

The purchase prices are based on 14 percent moisture and G percent foreign

material content after dockages have been taken,
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The sales schedule for corn is based on the shipment schedule from Table
6-9. The sales prices reflect an average earned margin of $0,15 per quintal,
considering both the handling margin and increases in market: value from con-
ditioning and blending. The operation as budgeted provides an annual gross
income of $15,000 from merchandising and $17,550 from storage, for a total
of §32,550.

The figures in Tables 6-10 and 6-11 are used as basis for the operating
cost and profitability analysis of grain marketing faeilities in Panama pre-

sented in Chapter 10.



TABLE 6-10 .

BUDGETED PURCHASES, SALES AND INCOME FROM RICE MILLING AND BTO0RAGE OFERATION IN PANAMA

Purchases of Rough Rice Sales of Milled Rice Byproduct
Receipts Average Cost Cost of Sales Sales Volume Average Price Sales Revenue Sales Income
Month (1000 qq) ($/99) ($1000) (1000 qq) ($/qq9) ($1000) ($1009) ($1000)
July 0 5.34 0.00 0.0 10.09 0.00 0.00 0.00
August 5 5.19 25.95 2.5 10.84 31.44 1.95 1.84
September 10 4,90 49.00 5.8 10.55 61.19 3.50 16.09
October 35 4.81 168.35 5.8 10 46 60.67 3.90 -103.78
November 25 4,83 120.75 5.8 10.48 60.78 3.90 - 56.07
Dacember 10 4.84 48.40 5.8 1049 60.84 3.90 16.34
January 5 4,90 24.50 5.8 10.55 61.19 3.90 40.59
February 1 4.96 ‘4296 5.8 10.62 61.54 3.90 60.48
March 2 5.07 10.14 5.8 10.72 62.1C 3.90 55.94
April 5 5.08 25.40 5.8 10.73 62.23 3.90 40.73
May 2 5.19 10.38 5.8 10.84 62.87 3.90 564,39
June 0 5.33 0.00 2.9 10.98 32.55 1.95 33.29
Total 100 4,88 487.83 58.0 10.67 616.77 39.00 167.94
Storage Income = $10, 6712
Milling Income = $167,940 - $10,671 = $157,269
= $1.57/qq rough rice
= $2.71/q9q milled rice
a Milling 1000 qq. Rice price increase
Month rough rice ($/1000 qa_- Table 6-8) Totalls)
January 5 86 430
February 9 151 1,359
March 8 256 2,048
April 3 269 807
April 2 250% 500
May 8 364% 2,912
June 5 523% _2,615
Total 10,671

*Price rise from November rather than October.
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TABLE 6-11. BUDGETED PURCHASES, SALES AND INCOME FROM CORN HANDLING AND STORAGE OPERATION IN PANAMA

Purchases Sales
Receipts Average Cost Cost of Sales Sales Volume Average Price Sales Revenue Income
Month (1000 q9) ($/99) ($1000) (100C gq) (S/gq) ($1000) ($1000)
July 0.0 4,66 0.00 10.0 4,81 48,10 48.10
August 0.0 4.48 0.00 5.0 4.63 23.15 23.15
September 15.0 3.95 59.25 10.0 4.10 41,00 -18.25
October 30.0 3.86 115.80 10.0 4,01 40.10 -75.70
November 10.0 3.97 39.70 10.0 4.12 41,20 1.50
December 5.0 4,08 20.40 10.0 4,23 42,30 21,90
January 2.5 3.98 9.95 10.0 4,13 41,30 31.35
February 2.5 3.94 9.85 10.0 4,09 40.90 31.05
March 10.0 3.91 39.10 10.0 4,06 40.60 1.50
April 20.0 3.91 78.20 0.0 4.06 0.00 -78.20
May 5.0 4,13 20.65 5.0 4,28 21.40 0.75
June 0.0 4,39 0.00 10.0 4,54 45.40 45.40
Total 100.0 3.93 392,90 100.0 4,25 425.45 32.55

Merchandising income 100,000 @.15 = $15,000
Storage income $32,550 - $15,000 = $17,550

6€1
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CHAPTER VII

ANALYSIS OF PRICE SUPPORTS AND PRICING POLICIES

As discussed in Chapter 2, the prices of rice, corn, and edible beans
are supported at the farm level and controlled at the retail level by Govern-
ment policy in Panama, The price support levels are uniform in all provinces,
with no adjustment for transport cost to the consuming markets., They are
uniform through time from harvest until the next planting season, with no
adjustment for storage costs. They are uniform by class of grain, except
that starting with the 1970-1971 marketing year, differentials are made in
the support levels for four classes of rice: (1) extra long grain, (2) long
grain, (3) medium grain, and (4) short grain., No distinction is made between
dent corn and flint corn classes, Differentials for quality in the support
levels are made by applying dockage scales for excess moisture and foreign
material content to rice and corn and by applying price discount scales for
excess moisture, foreign material, and admixture of other classes to edible
beans. In addition, the support price for rice now depends upon milling
quality in terms of the percentages of sound kernels, broken kernels, and
"points'. The classificaticn and grading system used under the price support
program is more refined than customarily used for grain purchases from farmers
by the private trade in Panama.

The support price levels for rice have remained constant for a number
of years, However, the milling quality provisions instituted in the rice
supports in 1970-1971 (see Chapter 2) have had the effect of slightly lowering
the average support levels because $6.00 per quintal is the maximum support
price regardless of milling quality and supports may go as low as $4.00 per
quintal for acceptable quality for delivery to the Government., The long-

term trend in market prices paid to fammers for rice has been glightly dowmward.
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The support price for corn was raised to $4.25 per quintal (the equiva-
lent of $2.38 per bushel) in August of 1970 in an effort to stimulate increased
production., With the increased market demand, particularly by the poultry
industry, and the tight regulation of imports, the long-term trend in domestic
corn prices received by farmers has been upward.

Support prices for edible beans have been maintained at their present
levels ($8.00 per quintal for frijoles and $11,00 per quintal for porotos)
for some time. However, the long-term trend in market prices has been upward
as demand pressure continues to increase,

The stability in support price levels and past record of acceptance of
delivery of large quantities of grain under the price support program make
the support prices function as forward prices. Farmers know the support
levels and have assurance that they will be effective at the time they make
their planting decisions. During the past two harvest seasons, market prices
for all three grains remained above support levels in virtually all production

areas.

A. Existing Seasonal Patterns in Market Prices

The seasonal and secular patterns in prices of rice, corn, and edible
beans were analyzed under the direction of Dr., Randall A. Hoffman with the
technical support of Iowa State University. The resulting average seasonal
patterns in National average prices received by farmers for No. 1 rough rice,
No. 2 rougi rice, corn and edible beans are shown in Table 7-l1. The analysis
is based on datas for seven years, 1962-1963 through 1969-1970, 1In the body
of the table are shown the monthly price index, the average monthly price,
and average difference in the monthly price from the seasonal low. The prices
and price differences for each of the grains are in units of dollars per

quintal. The coefficients in the lower part of the table include the average



TABLE 7-1.

AVERAGE SEASONAL PATTERNS IN PRICES RECEIVED BY FARMERS IN PANAMA FOR RICE, CORN AND BEf>S

No. 1 Rough Rice

No. 2 Rough Rice

Corn

Edible Beans

Index  Avezsge Price Difference Index Average Price Difference Index Average Price Difference Index Average Price Difference
Month and Parameter (Percent) ($/99) ($/9q) (Percent) ($/99) ($/9q9y _ _(Percent) ($/99) ($/99) (Percent) ($/qa) ($/0a) __
January 97.64 5.639 0.086 96.64 4,773 0.052 96.57 3.511 0.117 102.82 10.260 1.308
February 98.76 5.704 0.151 97.83 4.832 0.111 95.56 3.474 0.080 93.69 9.349 0.397
March 100.58 5.809 0.256 101.03 4,990 0.269 94,86 3.448 0.054 89.71 8.952 0.000
April 100.80 5.822 0.269 101.03 4.990 0.269 94.68 3.442 0.048 90.98 9.079 0.127
May 102.78 5.936 0.383 103.60 5.117 0.396 100.72 3.661 0.267 95.59 9.539 0.587
June 105.23 6,077 0.524 105.83 5.223 0.502 107.75 3.917 0.523 101.14 10.092 1.140
July 105.23 6.083 0.530 106.90 5.280 0.559 115.16 4.186 0.792 104.60 10.438 1.486
August 101.64 5.870 0.317 103.13 5.089 0.368 110.23 4.007 0.613 102.33 10.211 1.259
September 97.71 5.643 0.090 97.82 4,831 0.110 95.23 3.462 0.068 102.98 10.276 1.324
October 96.15 5.553 0.000 95.59 4.721 0.000 93.36 3.394 0.000 108.67 10.844 1.892
November 96.48 5.572 0.019 95.10 4,697 -0.024 96.48 3.507 0.113 104,30 10.408 1.456
December 96.91 5.580 0.027 95.50 4,717 -0.004 99.39 3.613 0.219 103.19 10.297 1.345
Average (¥) 5.7753 4.9389 3.6352 9.9787
Trend (b) -.0094 -.0097 +.0076 +.0147
Significance (t) 8.55 8.18 6.07 2,28

Source of data:

Direccidn de Estadistica y Censo, Contraloria General de la Republica, Panama

(A7)



price (over-all mean), the average month-to-month price trend over the period
(b-value) and the t-value indicating the statistical significance of the
regression in explaining the monthly price variations.

The b-values indicate that prices received by farmers over the seven
years for rice have moved downward at the average rate of 0.94 cents per
quintal per month in the case of No. 1 and 0.97 cents per quintal per month
in the case of No. 2, Corn prices have moved upward at the average rate of
0.76 cents per quintal per month, and edible bean prices have moved upward
at an average rate of 1.47 cents per quintal per period. The over-all means
and the average monthly prices are for the middle of the seven-year period,
go estimated average current prices are above or below those shown in the
table as indicated by the b-values. For example, annual average prices for
the country as a whole in 1969-1970 were $5.33 per quintal for No. 1 rough
rice, $4.50 per quintal for No. 2 rough rice, $3.93 per quintal for corn,
and $10.48 per quintal for frijoles. The price indexes and the monthly price
differences shown in the table are independent of the long-term price trends,

The patterns show that even though the price support levels are constant
throughout the year, average market prices received by farmers fluctuate
seasonally. Rice and corn prices hit seasonal lows at the October harvest
and reach seasonal highs the following July before the next fall harvest
gtarts. In the case of corn, a noticable secondary low is reached at the
peak of the spring harvest. The average seasonal maximum price difference
is 53 cents per quintal for No. 1 rough rice, 55.9 cents per quintal for
No. 2 rough rice, and 79.2 cents per quintal for corn, The seasonal low
for edible beans occurs in March at the peak of the spring harvest and the
seasonal peak is reached in October. The average maximum seasonal price

differential for the edible beans is about $1.89 per quintal.
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These average scasonal fluctuations in the prices received by farmers
are significant, but they are not adequate to cover the full costs of storing
rice and are barely adequate to cover the full costs of storing corn and
edible beans through the production season. The average seasonal price rise
for No. 1 rough rice from October to the following July is about 5,9 cents
per quintal per month., The full storage cost for rice even in an efficient
commercial operation is at least 10 cents per quintal per month (see Chapter
10). At one percent per month the interest on the storage inventory alone
is about 5 cents per quintal per month. Thus, at the average seasonal price
patterns prevailing in Panama, on-farm storage of rice is not profitable,
Off-faxrm storage at milling points is profitable only because it permits
more effective use of milling facilities throughout the year.

The average seasonal price rise for corn from October through March
and from April through July is about 6.9 cents per quintal per month. A
properly timed commercial storage operation can cover full storage costs
at the prevailing seasonal price patterns for corn (Chapter 10), but on-farm
storage is not profitable. Corn inventory carrying cost alone is at least
4.0 cents per quintal per month, The average scasonal rise in the price
of edible beans from March through October is about 27 cents per quintal
per month. This should be adequate to cover full storage costs, even though
the inventory carrying cost alone for edible beans is about 10 cents per
quintal per month, The average seasonal price for edible beans falls con-
tinuously from October through February, so storage through this period can-
not be justified (Table 7-1).

The average seasonal patterns for milled rice at the consumer level
show little relationship to the price patterns for rough rice at the farm

level. The analysis of average milled rice prices to consumers in Panama
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and in David in Chiriquf Province conducted by Dr. Hoffman is summarized

in Table 7-2, 7The format and units in the table are identical to those in
Table 7-1, The average seasonal price patterns over the seven-year period

in Panami generally follow the seasonal patterns in prices received by farmers,
but the range in the price fluctuations is much less, The average price

rise for milled rice to Panamd consumers from October through the followiug
January is 36 cents per quintal (0.36 cents per pound) for No. 1 and 69 cents
per quintal (0.69 cents per pound) for No. 2,

It is clear that the seasonally constant price ceiling has kept consumer
prices from following normal seasonal patterns resulting from harvest cycles,
This is especially evident from the summary of consumer prices shown for
David in Table 7-2. Prices have remained so nearly constant at or near ceiling
levels that the seasonal patterns are covered up by the declining secular
trend in rice prices., The prices for No. 2 rice in David show some seasonal
pattern from October through January, but the ceiling price and the secular
trend combine to cover up completely the seasonal pattern in the prices for
No. 1 rice,.

The figures in Table 7-2 also make it clear that the retail ceiling
prices for milled rice huve been essential and effective in Panama. Without
the ceilings, the excess demand in relation to available supplies in the
off-harvest months would have pushed consumer prices much higher seasonally.
The figures indicate further that the excess demand has been greater for
No. 1 rice than for No. 2 rice. Free market prices would have meant greater
price differentials between the two grades of milled rice than is provided

by the ceiling prices,



TABLE 7-2. AVERAGE SEASONAL PATTERNS IN RICE PRICES PAID BY CONSUMERS IN PANAMA

No. 1 Milled Rice
Panami David

No. 2 Milled Rice

Index Average Price Difference 1Index Average Price Difference Index Aver:,;:a:iice Difference Index Averag:vli’:ice Difference

(Percent) ($/99) ($/aq) (Percent) ($/a0) ($/99) (Percent) ($/qa9) ($/aa) (Percent) ($/aq) ($/aa)
January 100.99 14,78 0.36 100,45 14,86 -0.03 101.91 13,06 0.69 103.14 13.08 0.38
February 100,92 14.77 0.35 100.47 14.86 -0,03 101.77 13,05 0.68 103.14 13.08 0.38
March 100,85 14.76 0.34 100,49 14.86 -0.03 101.64 13,03 0.66 103.13 13.08 0.38
April 100.77 14,75 0.33 99,38 14.70 ~0.16 101.50 13.01 0.64 99.01 12.55 -0.15
May 100.70 14.74 0.32 99.40 14,70 -0.16 101.36 12.99 0.62 99.01 12.55 -0.15
June 100.62 14,73 0.31 99,42 14.70 -0.16 101.22 12,98 0.61 99.02 12.56 -0.14
July 99.75 14.60 0.18 99.45 14.71 -0.18 100.46 12.88 0.51 97.72 12,39 -0.31
Augusgt 99.68 14.59 0.17 99,46 14.71 -0.18 100.33 12 86 0.49 97.61 12.38 -0.32
September 99.61 14.58 0.16 99.48 14.71 -0.18 100.22 12.85 0.48 97.50 12.36 -0.34
October 98.51 13,42 0.00 100.65 14,89 0.00 96.48 12,37 0.00 100.13 12.70 0.00
November 98.70 14.45 0.03 100.67 14,89 0.00 96.53 12,38 0.01 100,24 12,71 0.01
December 98.89 14,48 0.06 100.70 14,89 0.00 96.59 12.38 0.01 100.36 12,73 0.03
Average (¥) 14.64 14.79 12.82 12.63
Trend (b) -.02 -0 -.03 -.01
Significance (t) 9,82 7.73 10.78 7.17

Source of data: Direccidn de Estadistica y Cengo, Contreloria General de la Republica, Panama.

91



147

B. Existing Geogra hic Patterns in Market Prices

Annual average prices received by farmers for rice, comm, and beans
by province for the four years ending with the 1969-1970 marketing year are
shown in Table 7-3. It is clear that the average prices reflect the geograph-
ically uniform support prices and differences in assembly and marketing costs
within provinces more than inter-province movement pattemms and tramnsport
costs (see Figures 2-1 and 2-2), This is especially true of tie rice prices.
Even though Panama is the primary destination for the surplus rice production
in both Chiriquf and Dariéh Provinces, the average prices received by the
farmers in these provinces for both No. 1 and No, 2 rice are higher than
thogse received by producers in Panama Province. Only the differentials in
Coclé and Veraguas Provinces are sufficient to support shipments from major
rice surplus areas to the deficit Panama and Colén Provinces.

The relatively low average prices for rough rice in Veraguas Province
reflect the high first assembly and marketing costs compared to those in
other provinces. They indicate one of the major problems among the small
non-mechanized rice farmers in developing increased incomes in competition
with the large mechanized rice producers in areas such as Chiriqui and Coclg
Provinces, The average prices received by Veraguas producers are $0.49 per
quintal below the national average for No. 1 and $0.29 per quintal below
the national average for No. 2 rough rice.

The relatively high average prices received for rice by producers in
Chiriquf Province reflect low assembly and marketing costs resulting from
concentrated production by large mechanized farmers, They also reflect healthy
market conditions as large and efficient millers in the area (and from out-
side the area) compete for the large quantities of high-quality rice which

are available.



TABLE 7-3. ANNUAL AVERAGE PRICES RECEIVED BY FARMERS BY PROVINCE IN PANAMA FOR RICE, CORN AND BEANS
(Four-Year Averages; Dollars per Quintal)

Bocas
del P Los _ P
Item Toro Chiriqui  Veraguas  Herrera _ Santos Coclé  Panamd _ Coldén _ Darién  Total
No. 1 Rough Rice
Average Price 5.65 5.77 5.09 5.62 5.84 5.55 5.73 5.68 5.77 5.58
Panami Differential -.08 +.04 -.64 -.11 +,11 -.138 0 -.05 +.04 -.15
No. 2 Rough Rice
Average Price 4,75 4,88 4,44 4.74 5.02 4.47 4.82 4.67 4.84 4.73
Panami Differential -.07 +.06 -.38 -,08 +.20 -.35 ] -,15 +.02 -.09
Yellow Corn
Average Price 4,10 3.86 3.60 3.56 3,69 4,02 4,10 3.61 3.32 3.86
Panama Differential 0 -.24 -.50 -.54 -.41 -.08 ) -.49 -.78 -.24
Beans {(Frijoles)
Average Price 8.70 10.38 9.68 9.52 9.75 8.81 10.40 8.76 8.54 9.78
Panama Tifferential -.170 -.02 -.72 -.88 -.65 -.159 0 -.164. -1.86 -.62

Source of Data: Direccidn de Estadistica y Censo, Contraloria General de la Republica, Panama

8h1



The relatively high average prices for rice in Darién Province reflect
the uniform support price and the fact that much of the rice moves directly
to IFE under the price support program. The high costs of handling the rice
and transporting it by sea to Panama are absorbed by IFE rather than by the
producers in the area,

The relative average prices received for corn and edible beans by farmers
in the different provinces much more nearly reflect the locational advantages
with respect to the major deficit market in Panami (see Table 2-15), 1In
general, the differential with respect to Panania is least for the nearby
surplus provinces and greatest for Darién Province, from which shipping costs
are Lighest., The differential is relatively low for Chiriqu; Province consid-
ering the distance to Panamg, but this reflects the relatively low assembly
and marketing costs under conditions in Chiriqui.

The differences in average prices received for No. 1 and No. 2 rough
rice in the different provinces indicate that Lhe market incentives to farmers
for quality are highest in areas characterized by large mechanized producers.
For example, the difference between the No. 1 and No, 2 average prices is

$1.08 per quintal in Coclé, $0.93 per quintal in Darién, and $0.89 per quintal
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in Chiriqui. These differences compare to that of $0,65 per quintal in Veraguas.

This is understandable because a large percentage of the crop purchased from
small non-mechanized producers is not bought on the basis of grade., Under
such practice, it is difficult to reflect premiums for quality back to the

producer -- another handicap to the small farmers,

C. Existing Mnrketing Margins

Computed average total marketing margins and farmers' shares of the
consumers' dollar for rice and edible beans by province in Panama are shown

in Table 7-4. For the country as a whole, rice producers receive about
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COMPUTED MARKET MARGINS AND FARMERS' SHARES
FOR RICE AND BEANS BY PROVINCE IN PANAMA
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No. 1 Rough Rice

No, 2 Rough Rice

Beans (frijoles)

Marketing Farmers' Marketing Farmers' Marketing Farmers'
Margin Share Margin Share Margin Share
Province ($/99) (%) ($/99) (%) ($/99) (%)
Bocas del Toro 2.63 68.6 2,34 67.0 13.84 38.6
Chiriqui 2.51 69.7 2.21 68.8 12.16 46,1
Veraguas 3.19 61.5 2,65 62.6 12,86 42,9
Herrera 2.66 67.9 2.35 66.9 13,02 42.2
Los Santoa 2,44 70.5 2,07 70.8 12.79 43.3
Cocle 2,73 67.0 2,62 63.0 13.73 39.1
Panama 2,55 69.2 2,27 68.0 12.14 46.1
Coldn 2.60 68.6 2.42 65.9 13.78 38.9
Darién 2.51 69.7 2.25 68.3 14.00 37.9
Total 2.70 67.4 2.36 66.7 12.76 43.4

Based on 4-year averages, 1966-1967 through 1969-1970
Farm prices from Table 7-3,
Retail prices of rice from Table 7-2, with adjustments for secular trends and
milling margins as follows:
No, 1 $14.64 - (.18 x 2) x ,58 = $8.28

No. 2 $12.82 - (.30 x 2) x .58 = §7,09

Retail price of frijoles equals $20.86 + (.84 x 2) = $22.54
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two-thirds of the consumers' dollar. The percentage is slightly higher for

No. 1 than for No. 2 rice, even though on a rough rice basis, the over-all
marketing margin is 34 cents per quintal higher for No. 1. As indicated by

the previous discussion, rice marketing margins are highest in Veraguas Province
because of the added assembly costs, Strangely enough, the lowest total mar-
keting margins for rice are in Los Santos Province. This may be explained

by the downward production trend in this one province and the resulting added
competition among millers as they bid for rice to maintain in processing

volumes at economic levels,

Marketing mazgins on edible beans are relatively wide in Panama, with
farmers receiving less than 45 percent of the consumers' dollar, Most of
the beans are produced by relatively small farmers so that local assembly
costs are high, 1In addition, the handling volumes are small, so handling
methods are relatively expensive and unit costs relatively high at all steps
in the marketing system, Total marketing margins for edible beans are lowest
in Panamd Province where transport costs are relatively low and in Chiriqui
Province where assembly costs are relatively low., They are highest in Darién
Province where transport costs to the major consumer markets are relatively
high,

The marketing margins for corn in Panama vary greatly between that poction
channeled to poultry and livestock feed manufacturers and other industrial
outlets and that portion channeled to retail food outlets. Farmers receive
between 75 and 80 percent of the users' dollar for the portion channeled
to industry but only about 60 percent of that channeled to human consumption.
Average marketing margins for corn are lowest in Panamé and Bocas del Toro
where producers have locational advantages with respect to deficit markets

and highest in Darién where transport costs to major markets are highest,
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D. Price Support Recommendations for Rice

It appears that the present price support program for rice has been
effective in maintaining minimum prices to farmers and stimulating increased
production, It is recommended that the support prices be maintained at approxi-
mately the present levels., Even though the support levels result in higher
prices for milled rice to Panama's consumers than would be true under world
market prices, the supports have been necessary to develop domestic production.
Panama will not be concerned with exporting rice in competitive world markets
for some years to come, so the fact that domestic prices remain above world
prices roses no major problem,

It is believed that certain refinements could be made in the structure
of rice supports to more accurately reflect differences in value due to place,
time, and form (quality) utility. With respect to the latter, the modifica-
tions initiated in 1970 to reflect length of kernel and milling quality in
the support prices should help to reward producers for the high quality desired
by Panama's consumers; it is recommended that they be continued. Because
the higher qualities continue to be in short supply, it is recommended that
consideration be given to raising the maximum support price for rough rice
on the present scales from $6.00 per quintal to $6,.50 per quintal (see Section
G-1 of Chapter 2). It is recommended further that the scales be modified
slightly to increase the support price differential between No. 1 and No. 2
rice by approximately $0.25 per quintal,

In order vo reflect quality premiums to small producers under the price
support program, it is recommended that arrangements be made to give the
small farmer a supplemental support payment whenever the milling quality
scale indicates a higher price than the average support price he receives

when delivery is made., This would permit the present immediate cash settlement
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with the small farmer at the average support price and give him the quality
premium later when the rice is moved to a grading location where the milling
quality can be determined. It is believed that these modifications would
stimulate the marketing of higher quality rice by providing the incentives
for improved production, harvesting, and handling methods.

With respect to place utility under the projected net distribution pat-
terns for rice (see Figure 5-1), it is recommended that consideration be
given to slight modifications in the uniform support levels in all provinces.
It is suggested that this be accomplished by applying a "province differential
to the support price as determined by the present quality scale., This province
differential would be somewhat less than the full cost of transport -- perhaps
a maximum of $0.25 per quintal of rough rice. Using the present support

levels as base, the province differentials might be approximately the fol-

lowing:
Province Differential ($/qq rough rice)
Pangma’ +0.10
Colon +0.10
Coclé +0.05
Herrera 0.00
Los Santos 0.00
Veraguas, -0.05
Chirggui -0.15
Darien -0.15

The differential for Bocas del Toro would depend upon whether roads are developed
for moving rice from production areas to consumption areas within the province.
1f this is done, the differential should be positive -~ perhaps at least
+$.10 per quintal, If roads are not developed and rice must be shipped back
from Colon to Bocas del Toro, the differential in the price support to farmers
for the province may need to be zero or even negative,

It is believed that the province differcvntials would help to stimulate

production in areas closer to major market outlets, thus reducing the stress
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on the marketing system, Furthermore, because costs of production are rela-
tively low in Chiriquf and Darién, it is believed that a slight lowering
of support levels will have no adverse effects on the incentives for increasing
production in these provinces. The slight lowering of rice supports in Veraguas
migat affect producers adversely, but any such effect can be offset several-
fold by initiating special programs for the small producers. The geographic
differentials in the price support levels will reduce the losses on transport
costs which now must be absorbed by IFE (and also by the private trade) in
moving rice to the consumption centers of Panama and Colén,

It is recommended that moderate seasonal price differentials be intro-
duced into the support prices for rice by introducing a scale of premiums
for delivery in months other than October. The scale could be applied uni-

formly in all provinces and might be about as follows:

Premium
Delivery Month ($/qq., rough rice)

October None(base)
November None
December 0.10
January 0.15
February 0.20
March 0.25
April 0.30
May 0.35
June 0.40
July 0.45
August 0.50
September None

Premiums in the support prices of these amounts will not cover the full
costs of storage, as indicated in Section A of this chapter, but they will
encourage farmers to plant for harvest in the off-months. To the extent
that producers respond, the seasonal scale in the support prices will help
to level out production and reduce the requirements and costs for rice storage.
They also will help to insure Panama's consumers of adequate supplies of

rice throughout the year,
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B. Price Support Recommendations for Corn

The price supports for corn have been less effective in stimulating increased
production in Panama than have the price supports for rice. It is too early
to measure the production response that can be attributed to the recent increase
in support prices for corn. Some response can be expected, but it appears that
many farmers still find rice a more profitable crop and will not make a signi-
ficant shift to corn production, It seems probable that market prices for corn
have not been the limiting factor to increased corn production; programs are
needed to reduce the per-quintal costs of corn production in order to make this
crop more profitable to farmers and thereby stimulate increased production.

A major problem with higher support prices and higher market prices for
corn is the depressing effect on the poultry and livestock industries., At pre-
vailing world markel. prices, corn and other feed grains represent important
and economic ingredients for poultry and livestock ratioms. When feed grains
are available at reasonable cost, tﬁe poultry and livestock industries are sti-
mulated to expand to meet growing demands for meat, eggs, and dairy products.
When the feed grains are high-priced, poultry and livestock production costs
are high, even though other ingredients are substituted in the rsation as far
as possible. When poultry and livestock production are forced to compete with
human food outlets in demand for corn, the domestic poultry and livestock in-
dustries remain depressed and the needed meat, eggs, and dairy products must
be imported.

There may be a relatively easy answer to Panama's dilemna in this respect.
The kind of corn needed to supply the demand for human food is flint corn.

The flint varieties grown in Panama are adapted to cultivation by the small
producers, Yields are relatively low and costs of production relatively high,

but the human food market can support relatively high prices to cover the
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production costs. Price supports for flint corn at the present level of
$4.25 per quintal or even higher can be absorbed without serious adverse
effects on Panama's economy.

Dent corn rather than flint corn normally represents the economic source
of energy in poultry and livestock rations. The high-yielding dent corn
hybrids are more suited to cultivation by the large mechanized producers
than by the small farmers in Panama., Production management is more exacting
than for the indigenous flint varieties, Mechanical harvesting, drying,
and handling in bulk is desirable. Specialized grain storage facilities
are needed on the farm or at nearby market points. When the production manage-
ment and handling system is provided, the dent hybrids provide high yields
and can be produced at a low cost per quintal. If these things are developed
and the market is assured, dent corn production can be profitable to Panama's
larger farmers with suitable soil and climatic conditions at price support
levels of $3.50 per quintal or less.

In order to move in the direction of flint corn for human cunsumption
and dent corn for poultry and livestock feed, it is recommended that separate
classes for the two kinds of corn be provided in the price supports. At
first, the differential in the support prices for the two classes should
be small in order not to discourage increased dent corn production. Perhaps
the support price for flint corn could be left at $4.25 per quintal and that
for dent corn established at $4.00 per quintal, for example., If separate
research and educational programs are tailored to flint corn production by
small farmers and dent corn by the mechanized farmers to bring the desired
production responses, the differential in the price support level for the

two classes of com can be increased over time,
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It is also recommended that geographic price differentials be introduced
into the corn price supports, for the same reasons that they are recommended
in the rice price supports. Because the greatest potentials for increased
corn production are in the central provinces relatively near to the major
markets, it is believed that the geographic support price differentials for
corn should be somewhat greater than those for rice. Something in the order
of the following schedule of differentials from the present support price

is recommended:

Province Differantial ($/qq)
Panamg +0,25
Colén 40.25
Coclé +0.15
Herrera 40,10
Los Santos +0.10
Veraguag 0.00
Chiriqui -0,25
Bocal del Toro -0.25
Darién 0,25

These geographic differentials would be applied to the price supports for
both flint corn and dent corn.

It is recommended that seasonal differentials be introduced into the
price support schedules for corn also. However, because corn harvesting
now more nearly follows a twice-per-year pattern, the schedule of seasonal

something like the fcllowing is suggested:

Delivery Premium
Month ($/99)
October none(base)
November none
December 0.10
January 0.15
February 0.20
March 0.05
April 0.05
May 0.10
June 0.15
July 0020
August 0.25

September none
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These seasonal differentials will not cover storage costs but will cover
additional production costs for off-season harvest, at least in ‘some areas.
They should help to level out seasonal production patterns and reduce the
requirements for additional storage facilities for corn.

As soon as the potential for grain sorghum is demonstrated through the
recommended production research (see Chapter 8), it is recommended that price
supports be established for this crop. It is recommended that grain sorghum
prices be supported at about $0.25 per quintal less than dent corn but follow

the same geographic and seasonal patterns,

F. Price Support Recommendations for Edible Beans

As the yields have increased over the past several years, Panama's farmers
have continued to reduce plantings of edible beans. Apparently, most farmers
do not consider them a competitive cash crop with rice or corn. Much of
the production by the small farmer is intended for his own use and increased
ylelds enable him to reduce plantings. As they now cultivate them, the pro=-
duction labor requirements become a limiting factor for edible beans. Increased
support prices would bring some production response but probably not enough
to turn around the downward trend in plantings. This trend has continued
through the past two seasons even though market prices have remained well
above support levels,

It appears that programs must be directed toward reducing labor require~
ments and farm production costs in order to stimulate increased production
of edible beans in Panama, At least until such programs have been tried,
increases in the general level of support prices are not recommended. Mar-
keting costs are relatively high, so substantial increases in support prices

would drive up consumer price levels, Many of the beans are eaten by those
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at the lower income levels who can least afford higher food costs. Higher
consumer prices would be inequitable as well as uapopular,

Consideration should be given to structuring the price supports for
edible beans to reflect geographic and seasonal price differentiels, however,
Differentials by province of the following general magnitudes are recommended:

Support Price Differential

Province ($/99)
Panamd +.25
Colén +.25
Cocle +.15
Los Santos .00
Herrera .00
Veraguas -.10
Chiriqui ~.25
Bocas del Toro -,25
Darién -.25

Such differentials will not defray the full transport cost to the major con-
sumer markets, but they will help to reduce the costs absorbed by IFE on
the long shipments, They may provide some encouragement for increased pro-
duction closer to the markets,

Seasonal premiums are suggested in the price supports for edible beans,
using the major harvest months of March and April as base. The seasonal

premium scale might be roughly as follows:

Delivery Seasonal Premium
Month ($/99}
March none (base)
April none
May .25
June .50
July .75
August 1.00
September 1.00
October 1,00
November 1.00
December 75
January <30
February .25

It is believed that such a scale would help to level out seasonal harvest

patterns and reduce storage requirements, This is more important for edible
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beans than for rice and corn because of the consumer preference for the recently

harvested product.

G. Recoumended Retail Ceiling Prices

It is believed that the retail ceiling prices on milled rice, corn,
and edible beans have been necessary and reasonably effective in Panama.

It is recommended that they be continued. In general, the existing levels
of the ceiling prices provide price protection to consumers and yet enable
efficient millers and handlers to cover costs. It appears that no major
adjustment in the general level of ceiling prices is needed.

It is recommended that consideration be given to establishing differen-
tials in the retail ceiling prices to reflect geographic production and con-
sumption patterns and seasonal harvesting patterns. Such differentials would
reflect costs for storage and transportation and should make the ceiling
prices easier to enforce, They should also stimulate millers and handlers
to increase storage and reduce seasonal market shortages as well as to trans-
rors grain from surplus areas and reduce shortages in the deficit markets.

The recommended general magnitude of differentials by province in the
retail ceiling prices for milled rice, corn, and edible beans are shown in
Teble 7-5, The differentials are shown in cents per pound above or below
the present ceiling prices for the country as a whole, They would apply
to all classes and grades of the three products at the retail level, They
provide for increases in the ceiling prices in the major deficit markets
ruch as Panama and Coldn and reductions in the ceiling prices in provinces
with surplus production such as Chiriquf and Dariéh. The recommended dif-
ferentials reflect the projected flow patterns shown in Figures 5-1 and 5-2,

The recommended seasonal differentials in retail ceiling prices are

shown in Table 7-6. The figures are in cents per pound above and below the
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TABLE 7-5, RECOMMENDED DIFFERENTIALS IN RETAIL CEILING PRICES
FOR RICE, CORN AND EDIBLE BIZANS BY PROVINCE IN PANAMA

(Cents per Pound)

Province Milled Rice Corn Edible Beans
Bocas del Toro +2.0 +1.0 +3,0
Chi-ri-qui "'1 .O "'005 ‘3.0
Veraguas -0.5 «0.5 -1.0
Herrera 0.0 0.0 0.0
Los Santos 0.0 0.0 0.0
Coclé 40.5 0.0 +1,0
Panama +1,0 40,5 +2.0
Coldn 41,0 +0.5 +2.0
Darién -0.1 -0.5 «3.0

TABLE 7-6. RECOMMENDED SEASONAL DIFFERENTIALS iN
RETAIL CEILING PRICES FOR RICE, CORN
AND EDIBLE BEANS IN PANAMA

(Cents per Pound)

Milled Rice

Month No, 1 No. 2 Corn Edible Beans
July +1.0 40,5 +0.5 +2.,0
August +1,0 40,5 +0.5 +2.0
September 0.0 -0.5 -0.5 +2.0
October 0.0 =~0.,5 0.5 +2.0
November 0.0 -0,5 -0.5 0.0
December 0.0 -0,5 0.0 0.0
January +0.,5 0.0 0.0 0.0
February 4.5 0.0 0.0 0.0
March +.5 0.0 0.0 -2.0
April +0.5 0.0 0.0 -2,0
May +1.0 +40.5 0.0 -2.0
June +1,0 0.5 +0.5 -2.0
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present ceiling prices. The differentials represent approximations to seasonal
marketing and price patterns but are based on four~-month periods (three-month
periods for corn) in order to avoid over complexity in the structure of ceiling
prices. The recommended seasonal vatterns in the ceiling prices for No. 1
and No. 2 rice are identical, The differentials for No. 1 rice reflect the
recommended increase in the difference between the prices of No. 1 and No, 2
rice, The recommendation would increase the difference in the ceiling prices
by 0.5 cents per pound throughout the year,

It is recommended that the retail ceiling price for corn be applicable
for flint corn with not mnre than five percent admixture of dent corn. The
retail ceiling price for dent corn should be estabiished at a level substan-
tially lower than that for flint corn in order to divert the dent corn from
human food channels into livestock feed. It is recommended that a wholesale
ceiling price be established for dent corn at a level approximately 50 cents
per quintal below that for flint corn in order to further encourage its use

as an ingredient for poultry and livestock feeds.

H. Recommended Imports to Support Price Policies

The present program of regulating grain imports by permitting mo imports
except those made directly by IFE is effective and should be continued.
S0 long as domestic prices remain above world market prices, this kind of
control is necessary. The difference between import costs and domestic sales
revenues provides an important source of income to support the Government
price control and marketing operations for rice, corn, and edible beans.

The present IFE policy of importing rice and edible beans only when
and to the extent necessary to maintain balance between domestic supply and
demand should be continued. The same policy should be followed with respect

to imports of flint corn i.r human food. However, until substantial increases
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in the domestic production of dent corn (or grain sorghum) can be stimulated,
it is recommended that imports of feed grain be increased to support develop-
ment of the domestic poultry and livestock industries, The feed grain imports
should include dent corn and/or grain sorghum, whichever represents the cheap-
est. source of net energy in the world market, The feeding value of grain
sorghum is about 97 percent of that of dent corn of comparable quality; the
point of indifference in the price relationship between the two feed grains

is in the ratio of roughly 0.97 for dent corn to 1,00 for grain sorghum. fThe
demand projections and recommended additiomal marketing facilities presented
in this study reflect the recommended imports of feed grain to support the

domestic poultry and livestock industries.
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CHAPTER VIII

SUPPORTING PROGRAMS FOR IMPROVED PRODUCTION AND MARKETING

As indicated in Chapter 1, balanced development of production and mar-
keting is needed in order to achieve the goals of self-sufficiency in food
production for Panama. The direct linkages between grain production and
grain marketing need to be recognized and reflected in both production pro-
grams and marketing programs, The interrelationships certainly must be re-
flected in identifying and planning the kinds of supporting programs by public
agencies which will be needed to maite the production and marketing programs
effective,

The supporting services discussed in the present chapter include (1)
market news and outlook, (2) applied research, (3) extension education, (4)
production credit, (5) inspection and grading, and (6) public warehousing.
Price supports and related policies are discussed in Chapter 7. Other sup~
porting services which relate primarily to other sub-sectors of agriculture
but which affect grain production and marketing are outlined briefly in the

final section of this chapter,

A. Key Parameters for Planning Supporting Programs

It seems clear that certain conditions and parameters must be recognized
before supporting programs can be developed to achieve Panama's grain produc-
tion potentials within acceptable bounds with respect to over-all development
and equity goals for the economy. The key parameters include the fullowing:

(1) Production and marketing programs must be tailored to the unique
conditions in each province,

(2) Programs which are effective for the mechanized farming areas may
not be effective for the small non-mechanized producers,



(3) Supporting programs include a whole package of related services,
any one of which can become the limiting factor to continued develop-

ment of the sub-sector.

(4) Private industry represents the backbone of grain production, pro-
cessing, and distribution in Panama; Government programs should
be designed to strengthen free enterprise, including individual
businesses, co-operatives, and corporations,

(5) A complex but predictable diffusion process 1s involved in the
adoption of new ideas and technology; this process must be recog-
nized and reflected in the supporting programs.

A brief description of these key parameters may provide a helpful setting
for the recommended supporting programs for continued development of grain

production and marketing in Panama,

1. Need for Coorainated Production and Marketing Programs

The development of the grain sub-sector over the past ten years has
demonstrated the essential need for coordination of production and marketing.
On the farm input side, increased production through the use of higher-yielding
varieties cannot take place without retail distribution of seed, fertilizers,
pesticides, farm machinery, petroleum, and other technical production inputs.
Production credit, technical and managerial advice, and other services also
must be provided. On the marketing side, outlets must be available when
and where they are needed to handle increasing quantities of green rice and
wet corn at harvest and to provide the farmer cash payment at a fair price
for his products.

The input distribution and product marketing programs as well as the
grain production programs must be tailored to local conditions. The whole
set of local conditions (size and type of farms, soil and climatic conditions,
farm-to-market roads, resistance of prevailing varieties to diseases and
other pests, marketing practices, etc,) establish the framework within which

the production and marketing programs must be coordinated.
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2. Need for Distinctive Programs for Small Producers

In Panama, as in many other countries, small producers do not have the
same opportunities as large producers to benefit from higher-yielding varieties
and improved cultural practices. It is impractical for them to employ large
mechanical combine harvesters, airplane application of chemical controls,
trucks to transport grain to market, and so on. Tailored farm machinery and
cultural practices for the new varieties under their unique conditions have
not been developed. In some cases, they could not handle sharply increased
yields, even if they could achieve them, Consequently, their costs of pro-
duction remain high and may increase as labor becomes more scarce and costly
during critical planting and harvest periods. Farm-to-processing point
marketing costs are high and increased crop revenues may fail to offset in-
creased production costs. Under such conditions, neither the new varieties
nor relatively high support prices may do much toward increasing the net
incomes of the small farmers,

If conditions are to be changed so that small farmers can ghare in the
benefits of the “green revolution", special imaginative new supporting pro-
grams must be designed for them. The limiting factors must be identified
and steps tezken to correct them, For example, if harvesting becomes the
limiting factor, simple small animal-drawn reapers or headers may be neaded.
If complex cultural practices are required, "packages" of inputs with simple
diagram instructions or oral instructions by radio or tape recorder may be
needed. If improved village market outlets are needed, simple but efficient
gathering stations may have to be developed, Whatever the programs, they
must be tailored to the unique conditions of the swall farmers and designed

to overcome the limiting factors under these conditiomns.



3. Need for a Package of Supporting Services

A number of different kinds of production and marketing services are
needed to support continued increases in output by the grain sub-sector.
1f any one of these services is lacking or inadequate, it is likely to be-
come the limiting factor which prevents achievement of the desired goals.
Even though the remaining services are provided effectively, they may not
accomplish their intended purposes because of the inadequate service which
represents the limiting factor in the over-all development. For example,
suppose that the lack of production credit to grain producers is the limit-
ing factor. In this case, crop production research, extension education,
grain grading, and other service programs may not achieve the desired results

until the credit problem is solved,

4. Need to Stimulate Private Industry

In planning and conducting public programs and supporting services to
achieve development goals, the potential impacts on private industry must
be appraised carefully., So long as free enterprise is expected to perform
the dominant role in grain production and marketing, the success of any de-
velopment program depends upon maintaining healthy conditions within all
segments of the industry. The right kinds of Government programs can serve
to stimulate improved structure and performance of both primary agriculture
and associated agricultural business. The wrong kinds of Government programs
can bring about depressed conditions or damage the competitive structure

within one or more segments of the grain industry.

5. Need to Adapt to the Diffusion Process

The adoption of new ideas and practices in either grain production or

grain marketing follows a characteristic diffusion process. Producers and

167
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handlers do not adopt profitable new techniques the first time they are ex-
posed to them. Most of them follow practices which they have seen work well
for neighboring producers and handlers which they respect. The process of
adoption takes time and the newer and more complex the innovation, the longer
the process of adoption,

All people can be characterized into five classes with respect to adop-
tion of new ideas and practices, The innovators always try anything new
even though it may not be practical. They represent a small percent of the
total population and are usually considered "crackpots" by neighbors. The
early adopters pick up new ideas quickly once they have been proven. They
usually are considered "community leaders" by their neighbors and, in con-
trast to the innovators, make ideal demonstration farmers for spreading new

practices. The early majority gradually pick up new practices which the

early adopters have proven to be successful, but they want to be sure before
they try anything new, They are usually considered “solid citizens' by their

neighbors., The late majority are reluctant to change from habitual practices

and adopt new ideas only after they have been thoroughly proven. They are
usually conr “ered "somewhat old-fashioned" by neighbors, The laggards are
the last small percentage to change to proven new practices, They are con-
sidered "behind the times" by neighbors.

There is no short-cut to the diffusion process, but if it is recognized,
the rate of adoption of profitable new techniques and practices can be in-
creased by well-selected and well-conducted demonstrations and maximum use
of communications from farmer to farmer, miller to miller, etc. Expert-to-
farmer and expert-to-miller communications will work for the early adopters,

but not for the majority of people.
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B. Market News and Outlook

Reliable and timely market news and outlook information is an essential

service for all segments of the grain sub-sector, from producer to food re-

tailer. More complete crop and market news will be needed as Panama contin-

ues to move from subsistence production to a market-oriented economy. The

kind of information needed includes the following:

(1) Annual statistical summary

(2)

(3)

(a) Plantings, yield, production and disposition of each grain
by crop, by province and preferrably by county within province,
(b) Off-farm marketings and average prices received by farmers
for each grain by month, by province and preferrably by county.
(c) Volume of receipts and average retail prices for each grain
by monzh for the major market locations,
(d) Supply and utilization balances for each grain by province
sud for Panama as a whole.
(e) Year-end summary of stocks of grain in inventory by position
and location.
(f) Summary of storage, milling, and drying capacities and corres~
ponding volumes for the past year by market location,
(g) Summary of crop production costs and average net income per

hectare and per quintal for each crop by province.

Monthly reports

(a)

(b)

(c)

(d)

Current summary of crop conditions and estimated plantings,
yields and production of each grain by province for the current
semester and crop year,

0ff-farm marketings and average prices received by farmers
for each grain by province for the past month.

Volume of receipts, milling volume, shipments, and average
retail prices for each grain at each of the major market
locations for the past month,

Month-end stocks of grain in inventory by position and location,

Weekly reports

(a) Summary of market receipts, milling volume, shipments, and

average weekly prices for each grain by major market location.
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(4) Daily reports

(a) Estimated volume of receipts and current price quotations
for each grain by major market locationm,

(5) Special reports

(a) Annual crop production and market outlook for the forthcoming
crop year,

(b) Reports of major changes in Government policies or special
events affecting grain production and marketing as they occur.

The Bureau of Statistics and Census in Panama now assembles the basic
data, makes the analysis and prepares several of the annual statistical reports
outlined above. It is believed that if the Bureau is provided the additional
budget and staff, the full set of needed crop and market news reports can
be developed within 12 to 18 months. It is recommended that priority be given
to this development, including the needed technical assistance to support
the development.

Attention needs to be given to the methods and system of dissemination
of the crop and market news. The daily and weekly reports need to be released
on a regular schedule to the press and radio stations throughout the country.
Conferences should be held with the market news reporters from the media
to insure that release schedules and methods of dissemination meet their
needs. The monthly and annual reports also should go to the news media as
well as to trade publications, farm organizations, extension offices, millers,
and Government and private grain buying offices throughout the country.
They also should be released on a predetermined schedule. The earlier they
can be released the better, so the users can have the benefit of current

information at all times.

C. Crop Production Research

Panama has given considerable attention to crop production research,

especially for rice, The basic research on crop breeding and selection needs
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to be continued, The applied research on fertilizationm, chemical pest control,
seeding rates, and other cultural practices needs to be expanded, particularly
at the outlying experiment stations throughout the country. Latin~-square

and other experimental designs need to be used to measure the interactions

of various cultural practices, varieties, soil, and climate. Field scale
experiments need to be used to test the most promising combinations undex
practical conditions for Panama's producers.

Research on corn production needs to be redirected and accelerated,

Two major thrusts are recommended, One is for the selection of high-yielding
dent hybrids and the associated cultural and management practices for mecha-
nized production by larger producers. The other is for the selection of
flint hybrids and associated cultural and management practices for intensi-
fied production by small non-mechanized or partially mechanized producers.
The corm production research should be concentrated in the central provinces
where soil and climatic conditions are most suitable for substantial increase
in corn production.

A concentrated research program to select adapted hybrids end cultural
practices for commercial production of grain sorghum needs to be initiated
immediately. Grain sorghum appears to have considerable potential on the
lighter, better drained soils in the commercial rice production areas in
Chiriquf, Darié¢h, and Coclé Provinces. If so, grain sorghum production could
do much to solve the growing feed grain deficit in Panama.

Research on edible bean production needs to be directed toward making
frijoles a more profitable cash crop for the small farmers., Identifying
cultural practices which will reduce labor requirements without reduction
in yields appears to be one promising approach, Improved harvesting and

handling methods may offer at least part of the answer.



172

D. Marketing Research

Research on grain marketing methods and practices in Panama needs to
be accelerated. The research which has been done on milling of the new rice
varieties has been very helpful, but milling yields remain relatively low.
This work should be expanded, perhaps by working cooperatively with private
millers. Other needed technical market research includes grain handling,
conditioning, and drying practices, warehouse design and handling systems,
transportation and packaging.

Very little has been done by way of economic and management research
on grain marketing problems; research is needed to improve the operating
efficiency of individual marketing operations and the marketing system as
a whole, The millers and cther grain marketing firms are fairly well developed,
so they are in position to make good use of productive economic and management
research, Cost center studies, industrial engineering studies, plant location
studies, facility design studies, employee productivity studies, feasibility
studies on new equipment and facilities, operating control studies, and plant
utilization studies all represent examples of the kinds of market research

which should have high pay-off in Panama over the next ten years.

E. Extension Education for Producers

Extension educational programs for grain producers need to be expanded
and tailored to the widely differing needs of the mechanized producers on
the one hand and the small non~-mechanized producers on the other, In both
cases, more emphasis needs to be placed on the systematic application of an
interrelated "package' of cultural practices. The extension methods need
to place more emphasis on on-farm demcnstrations, farmer-to-farmer education,
and other procedures consistent with the diffusion process. The field extension

workers need to be supported by a staff of specialists at the province level



to provide assistance in the various fields of technical agriculture -- land
preparation, seeds and seeding, fertilizatiom, weed control, disease control,
insect control, harvesting, and so on.

In the commercial farming areas, the field extension workers need to
work closely with the producers. They also need to work directly wita those

providing services to the farmers =-- combine harvester operators, fertilizer
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and chemical appliers, seed producers and distributors, farm-to-market truckers,

and so on., The concept needs to be the total "system" of crop production,
including securing the tachnical inputs, the production management, and the
delivery of the grain to the market outlet.

More qualified extension workers are needed in the production areas
characterized by small non-mechanized farms. They must be aware of and sym-
pathetic to the special problems of these producers. They must be able to
work with them individually as well as in small groups for demonstrations
and other effective educational method. for these conditions, They must
work closely with those conducting production research directly applicable
to the small producer, They must be aware of the diffusion process and how
to use it to bring about adoption of profitable new ideas and techniques

in grain production.

F. Marketing Education

Marketing edu.ation must be pointed to the millers, handlers, and others
directly involved in the marketing processes. It must be pointed to helping
them increase operating efficiency and therefore the net income Lrom their
operationg, As with the farm extension workers, the marketing extension
workers must be well qualified so that those with whom they work have fvll

confidence in them,
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Much of the marketing education can be conducted through short courses
and other training meetings on specialized subjects of direct interest to
the participants, Grain classification and grading, improved milling tech-
niques, management of bulk rice storage, mill accounting, grain truck opera-
tion and management, and material flow and handling are examples of the kinds
of specialized subjects to be covered. The individual short courses will
vary in length from one or two days tc as much as two weeks or longer, depend-
ing upou the subject and the depth of the training to be provided. Much
of the training can be built around demonstration and experience under opera-
ting conditions and by actually working through case problems, Classroom
lectures should be minimizzd,

There is also a need for the development of extension manuals on specific
phases of the total operations by millers and handlers. Some of these can
be based directly upon the results of the market research studies which are
recommended. Others can be based on wanuals provided by equipment manufac-
turers or on experience and procedures of outstanding operations. The exten-
sion manuals should be clear and easy to follow, emphasizing "how to do it".
Diagrams, woiksheets, checksheets, etc., should be used as much as possible

to avoid lengthy narrative descriptions.

G. Production Credit

As discugsed in Section G of Chapter 2, Panama has made good strides
in providing expanded and more effective production credit to farmers. Con-
tinued progress in improved credit programs will be needed if production goals
for the next ten years are to be met,

Moze attention needs to be given to developing specialized production
credit programs for the small pxroducers. Most of them need more production

credit in order to adopt the mew technologies for increased production,
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Many of them can use the additional credit effectively and profitably if
they are given adequate supervision. The amount and type of credit nmust

be tailored to the specific total production needs of each producer. The
loans must be extended on a supervised credit basis so that both the lenders
and the producer know that it will be used effectively.

Supervised credit is more expensive to administer than agricultural
loans to large producers. Compiete monthly income and expense statements
need to be budgeted for the borrower, and his borrowing and repayment schedules
tailored to the statements. lLoan officers must be qualified to give sound
farm management advice to the borrower. Simplified farm and home accounting
must be established to insure that the farmer is operating according to the
plan upon which his loan is based. The average loans are relatively small,
so unit costs will be higher than if the supervised loans were relatively
large. Yet this kind of production credit is essential if small farmers
are tc be able to participate in the benefits of increased crop production.
Under these circumstances, it seems probable that costs of administering

the supervised credit program will have to be subsidized by the Government.

H. Inventory Financing

Inventory financing of grain stored by farwmers, merchants, millers,
distributors, wholesalers, and retailers is essential to efflcient grain
marketing. The total inventory value of grain sold by Panama's farmers in
1969-1970 was about $12.5 million at the farm and nearly $19 million after
the value added by the marketing system. Because of the seasonal nature
of production, some of the grain must be held in inventory for several months
at some point in the marketing system., The operating capital required to
finance this inventdry is substantial. The costs of this operating capital

represent an important element in total grain marketing costs.
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In the developed countries, loans for financing grain inventories can
be obtained at low interest and on favorable terms. The loans are virtually
risk-free because they are secured by the commodity. They are short-term
loans, so the loan funds turn over rapidly. The individual loans are in
relatively lsrge denominations so that the unit costs of administration are
minimal, These same conditions for low-cost grain inventory loans can be
developed in Panama, The recommended seasonal differentials in support prices
will reduce the risks of the inventory loans (see Chapter 7). The expanded
grading and inspection programs and the public grain warehousing recommended
in the following sections will further reduce the risks of grain inventory
loans.,

It is recommended that a special capital loan fund be established for
the grain inventory loans and that these loanms be administered under a sepa-
rate program, This will permit tailoring the program to the specific needs
for inventory financing and for establishing the interest charges and loan

terms to the unique characteristics of this kind of loan.

I. Grading and Inspection

As pointed out in Section G of Chapter 2, the grain grade standards
and methods of grading used by IFE are believed to be sound and suitable
for conditions in Panama., Panama will not be concerned with grain exports
over the next ten years and need not be concerned with meeting the export
grade standards at this time. The moisture and foreign material contents
and the classes of rice, corn, and edible beans are readily determined and
can be understood by producers and handlers alike. The milling tests for
rice involve special equipment and training, but this is a service which
can be provided by IFE whether the grain is delivered under the price support

or traded in private channels.
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More people need to be trained in the techniques of grain inspection,
including sampling, classification, moisture testing, and foreign material
determination for rice, com, and edible beans. It is recommended that IFE's
program be expanded and that grading schools be conducted for millers and
other grain buyers throughout the nation, Education and reference materials
will need to be prepared, including colored illustrations of reference classi-
fications. These should be available to everyone involved in buying and
selling grain. It is also recommended that a national grain grading laboratory
be established as a center for the training programs and also to perform
appeal grading on a fee basis when buyer or seller desires to have the appeal
grade determination made,

It is suggested that a system be developed for inspecting and checking
the calibration of moisture meters and other grain qrading equipment. The
system could be attached to the checking of scales used in buying and selling
grain, In any case, the checking of grading equipment should be done by
an official Government agency. The calls to individual buying and grading
points should be on a random schedule and unannounced. The Government inspec-
tors should have the suthority, skill, and equipment to recalibrate moisture
meters and other grading equipuent as needed. They also should have the

power to condemn equipment which is faulty.

J. Public Grain Warehousing

Panama is approaching the time when a public grain warehousing act and
an administrative authority to supervise the act will be desirable. This
would per ° storage of grain undar warehouse receipt in approved bonded
varehouses . bulk as well as in bags. Ouwners of grain, whether farmers,
handlers, millers, or IFE, could safely place grain in a public warehouse

with assurance that it will be kept safe and in good condition. Millers
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and handlers with storage facilities which meet the requirements of the act
can become licensed public warehouses and store grain at established charge
rates. The warehouse receipts become negotiable instruments upon which
to obtain inventory financing, or through which to transfer title of the
grain., Public grain warehousing can facilitate sound and low-cost inventory
financing, reduce speculation, and improve the 7low of grain through market
channels.

It is recommended that a small study group be designated to study public
grain warehousing in other countries, seek council from knowledgeable people,
and draft proposed public grain warehousing legiglation for Panama. It is

believed that a public grain warehousing system should be in operation by 1975.

K. Other Supporting Programs

Several other kinds of supporting programs will need to be expanded
to insure achievement of the grain production and marketing goals in Panama.
Most of these programs are outside the grain sub-sector as such, but they
affect grain production and marketing and can become limiting factors to the
development of the sub-sector. Some of the more important of these types

of programs are outlined below.

1. Certified Seed Production and Distribution

An effective seed certification program is needed to insure producers
of -ure high-quality seed which will give the performance expected. This
requires an orderly system of control of seed production, It requires ade-
quate facilities for seed processing and packaging. It requires an effective
and low-cost system of rfeed distribution. As the development of improved
varieties and hybrids continues and as plantings continue to expand, .he
requirements for seed production and distribution will increase over the

next ten years,
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2, Distribution of Fertilizers and Agricultural Chemicals

The requirements fox fertilizers and chemicals for weed, disease, and
pest control will become more exacting and greater in volume over the mnext
ten years. Supporting import policies, price controls, safety regulations
and marketing programs for the distribution and application of these materials

will need to be refined and expanded.

3. Farm Machinery Manufacture, pistribution, and Maintenance

The requirements for farm machinery will continue to increase to support
expanded grain production. This will be true of the large tractors and power
equipment for the large farms and for small specialized equipment for the
gmall farms. The machinery must be of the right size and design for the
intended purpose, It must be properly serviced and maintained to gevoid break-
downs during critical periods of use. It must be kept busy in order to keep
total per-unit operating costs under control,

Panama's farm machinery industry will need to develop in several respects
over the next ten years, Probably the most critical need is for the design,
manufacture, and servicing of small simple machines which can be used on
the small farms, either by the farmer or by custom operators, Needed machines
which are effective and economical for the small farms include those for
tillage, planting, application of fertilizers and chemicals, and harvesting

and handling the grain,

4, Farm Management Services

Expanded farm management services are needed for both the commercial
farms and the small farms, In case of the commercial farms, the cost of
production study program could be expanded to include analysis of factors

affec:ing production costs, farm records, and analysis and management advisory
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services, The total program might be patterned after those of the state
farm management associations in the USA.

A different kind of program is needed by the small farmers, however.
Perhaps "packaged" farm management servic: programs where the key technical
inputs, financing, and management guidance are provided as a group will be
more effective. Such programs might be offered by rice millers who also
distribute farm supplies in a manner similar to the programs with contract
growers offered by tomato canning plants. In any case, some type of inte-
grated farm management service secms to be called for if the small farmers

are to be able to keep pace with the large commercial farmers.

5. Feed Industry Services

A package of supporting services will be required in order to foster
development of a healthy and competitive poultry and livestock feed industry.
This will become increasingly important t~ the grain sub-sector as production
of corn and grain sorghum for feed grain develops. The producers of feed
grains must be able to rely on alternative outlets and a dependable market

for relatively large volumes of production.

6. Transportation Services

As pointed out in Chapters 5 and 6, the grain sub-gector will become
increasingly dependent on effective transportation both from farm to market
and for inter-province shipments. Orderly development and effective regu-
lation of transport will be essential. The private trucking industry will
respond to the expanding needs if an effective economic climate is maintained
and if the development and improvement of roads keeps pace with the growing

requirements.



CHAPTER IX

ESTIMATED EXPENDITURE FOR RECOMMENDED PROGRAMS

The astimated expenditures needed to handle the additional grain mar-
keting volumes and to finance the recommended supporting programs developed
herein are limited to those directly concerned with grain marketing. Expen-
ditures for recommended programs related to grain production and to the ac-
quisition and distribution of essential farm inputs are not included, The
estimated expenditures for such programs should be added to those presented
here to obtain the estimated total expenditures for continued development
of the grain sub-sector of Panama's agriculture over the next ten years.

The estimated expenditures needed for continued development of grain
marketing include (1) capital expenditures for replacement and additions
to grain storage, milling, conditioning, and transport facilities, (2) work-
ing capital for expanded marketing operations, (3) expenditures for improved

price support and regulatory programs, (4) expenditures for expanded crop

and market news reporting, (5) expenditures for additional marketing research,

(6) expenditures for marketing education and training, (7) expenditures for
expanded grain grading and inspection services, and (8) expenditures for
developing a public grain warehousing system,

The cost estimates presented are considered minimal to accomplish the
desired goals if the funds are used wisely and effectively. No contingency

has been built into the estimates; planners using the figures may need to

add an appropriate contingency (say 10 or 15 percent) to the totals presented.

Furthermore, the estimates do not include provision for any kind of additional

infrastructure., The cost for additional office facilities by millers and

private handlers as well as by Government agencies, for additional research
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and educational facilities, for additional roads, for additional land development
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and any other additional infrastructure development which may be needed should

be considered over and above the estimated costs presented here,

A. Capital Investment in Expanded and Improved Marketing Facilities

The estimates of capital expenditures for additional grain storage,
milling, conditioning, and transport facilities are developed in two parcs.
The first part includes the added capacity to the existing facilities which
will be needed to handle the projected additional volumes by 1975 and 1980.
The second part includes the replacement and remodeling of existing facilities
which will become worn out or obsolete in the years ahead. All of the estimates
are built up by province in order to highlight the geographic distribution
of the additional capital investment that will be needed.

The estimates are developed for two periods, 1975 and 1980. These dates
should be interpreted as the end point by which the investments shown should
have been made and the facilities brought into operation, Thus, estimated
capital expenditures shown for 1975 should be incurred prior to or during

that year, so that by the end of 1975 the total shown will have been expended.

1. Storage Facilities

The estimated capital costs for additional new grain storage facilities
by province are shown on lines "1" of Table 9-1. The cost estimates cover
the recommended additional storage facilities from Table 6-4. The estimates
are based on assumed average unit costs for construction of $1.20 per quintal
of storage capacity for units of less than 20,000 quintals capacity and $1,00
per quintal of capacity for units of 20,000 quintals ot storage capacity or
more. The exception to this is in Panama, where more modern facilities are
needed and all facilities are estimated at $1,20 per quirni:al of storage capa-

city. The estimates are intended to cover costs of site preparation, materials,



TABLE 9-1. ESTIMATED CAPITAL COST ¥FOR RECOMMENDED NEW GRAIN MARKETING
FACILITIES BY PROVINCE IN PANAMA, 1975 and 1980

($1,000)
Bocas
Year and Type del , Los . P _
of Facility Toro Chiriqui Veraguas Herrera Santos Cocle Panama Colon _Darien _ Total

A. 1975

1. Storage. 16.8 190.6 18.0 48.0 4.4 73.2  155.2 575.6

2. Milling c 0.0 40.0 40.0 140.0 230.0

3. Cleaning and Drying 4.8 12.3 10.5 17.5 16.3 56.0 117.4

4. subtotal , 31.6 242.3 28.5 65.5 74.4 129.5 351.2 923.0

5. Transport 5.0 210.0 140.0 20.0 25.0 35.0 50.0 0.0 85.0 600.0

6. Total 36.6 452.3 140.0 48.5 90.5 535.0 124.4 139.5 436.2 1,523.0
B. 1980

1, Storageg 2.4 300.0 6€.0 18.0 24.0 158.4 15.6 51.6 636.0

2. Milling c 345.0 11.0 60.0 416.0

3. Cleaning and Drying 117.5 14.0 3.5 7.0 7.0 3.5 21.0 175.5

4. Subtotal 4 2.4 762.5 80.r 21.5 31.0 165.4 32.1 132.6 1,227.5

5. Transport 305.0 130.0 20.0 20.0 95.0 _25.0 5.0 55.0 653.0

6. Tctal 2.4 1,067.5 210.0 41.5 51.0 95.0 19C.4 37.1 187.6 1,882.5
C. Total

1. Storage’ 19.2 490.0 66.0 36.0 72.0 232.8 88.8 206.8 1,211.6

2, Milling c 10.0 385.0 51.0 200.0 646.0

3. Cleaning and Drying 4.8 129.8 14.0 14.0 26.5 7.0 21.8 77.0 292,9

4. Subtotal 34.0 1,004.8 80.0 50.0 96.5 235.8 161.6 483.8 2,150.5

5. Transport 5.0 515.0 270.0 40.0 45.0 150.0 _75.0 15.0 140.0 1,255.0

6. Total 39.0 1,519.8 350.0 90.0 141.5 150.0 314.8 176.6 623.8 3,405.5

2rable 6-4; Unit costs for country storage under 20,000 qq @ $1.20 per qq and over 20,000 qq @ $1.00 per qq;

b terminal storage @ $1.00 per qq, except elevator storage in Panamda @ $1.20 per qq.

Table 6-5; Cost in units of $1,000 for mill and building per ton-hour of milling capacity as follows: 50 for
100-kg. mills, 44 for 250~kg. mills, 40 for 500-kg. mills, 35 for l-ton mills, 30 for 2-ton mills,

c 25 for 3-ton mills,

Table 6~6; Cost in units of $1,000 including equipment and installation per ton-hour of capacity as follows:
4.0 for 0.5-ton units, 3.5 for 1.0-ton units, 3.0 for 2.5-ton units, and 2.5 for 5.0-ton units.

Requirements from Section D of Chapter 6; Distribution by province based on Table 6-1; estimated average unit
cost $5,000 for 2.5-ton trucks, $10,000 for 10-ton trucks.
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and construction cost, including attendant grain handling equipment, but
not office buildings and related structures.

The estimated total capital cost for additional grain storage facili-
ties is $575,600 for those needed by 1975 plus $636,000 for those neceded
by 1980, for a total of slightly more than $1.2 million (Table 9-1). By
province, the largest expenditure is nceded in Chiriquf'($490,000), followed
by Panama ($232,800) and Darién ($206,800). If the IFE facilitics are made
available when not in use as recommended in Chapter 6, no expenditure for
additional storage facilities will be needed in Coclé'prior to 1980 and uone
will be needed in Veraguas prior to 1975.

The estimated capital cost for modern storage facilities to replace
outmoded existing capacity is shown on Lines "1" of Table 9-2. These esti-
mates are based on replacement of 10 percent of the existing flat storage
capacity by 1975 and another 10 percent by 1980. It is assumed that none
of the existing bulk storage capacity would need to be replaced prior to
1980. The estimated unit cost for replacement of existing storage is taken
at $0.80 per quintal of storage capacity replaced. On this basis, the esti-
mated capital cost for replacement is $133,000 by 1975 and aunother $132,900
by 1980, for a total of $265,900. The greatest cost for storage replacement
is in Chiriquf ($114,500), followed by Veraguas ($62,500), Cocle ($43,700),
and Panamd ($33,900).

The estimated total capital ccst for additional plus replacement grain
storage capacity is shown on Lines "" of Table 9-3. The estimated total
expenditure is just under $1.5 million -- $708,600 by 1975 and $768,900 by
1980, Expenditures for grain storage facilities will be needed in all pro-

vinces but concentrated in Chiriqui, Panamd, and Darien.
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TABLE 9-2. ESTIMATED CAPITAL COST FOR RECOMMENDED REPLACEMENT GRAIN MARKETING
FACILITIES BY PROVINCE IN PANAMA, 1975 and 1980

($1,€00)
Bocas
Year and Type of del Los P i . .
Facility Toro Chiriqui Veraguas Her-era Santos Cocle Panama Colon Darien Total
A. 1975
1. Stotacey 0.2 57.3 31.2 2.2 2.1 21.8 17.0 1.2 133.0
2. Milling c 83.1 65.6 25.0 25.0 25.0 27.5 251.2
3. Cleaning and Drying 20.0 20.0 12.5 10.0 10.0 10.0 82.5
4. subtotal , 0.2 160.4 116.8 39.7 37.1 56.8 54.5 1.2 466.7
5. Transport 3.2 339.2 127.2 z8.0 24,8 96.8 16.0 3.2 48.8 687.2
6. Total 3.4 499.6 244.0 67.7 61.9 153.6 70.5 3.2 50.0 1,153.9
B. 1980
1. Storage: 0.2 57.2 31.3 2.1 2.1 21.9 16.9 1.2 132.9
2. Milling c 83.1 21.9 25.0 10.0 50.0 27.5 217.5
3. Cleaning and Drying 20.0 10.0 10.0 5.0 15.0 10.0 5.0 75.0
4, Subtotal d 0.2 160.3 63.2 37.1 17,1 86.9 54.4 6.2 425.4
5. Transpocrt 6.4 449.6 197.6 38.4 38.4 127.2 48.0 9.6 91.2 1,006.4
6.6 609.9 260.8 75.5 55.5 214.1 102.4 9.6 97.4 1,431.8
C. Total
1, Storagei 0.4 114.5 62.5 4.3 4.2 43.7 33.9 2.4 265.9
2. Milling c 166.2 87.5 50.0 35.0 75.0 55.0 468.7
3. Cleaning and Drying 40.0 30.0 22.5 15.0 25.0 20.0 5.0 157.5
4, Subtotal d 0.4 320.7 180.0 76.8 54.2 143.7 108.9 7.4 892.1
5. Transport 9.6 788.8 324.8 66.4 63.2 224.0 64.0 12.8 140.0 1,693.6
6. Total 10.0 1,109.5 504.8 143,2 117.4 367.7 172,9 12.8 147.4 2,585.7

4pable 6-2; 10 percent replacement of flat storage in 1575 and in 1980 @$0.80 per quintal.
b'l‘able 6-5; unit cost for replacement estimated at 50 percent of the unit cost for new mills.
Crable 6-7; unit cost for replacement estimated at $1,000 per ton-hour of capacity less than new units.

dBased on Tuble 6-1; estimated 50 percent of large trucks and 80 percent of small trucks replaced every
five years; replacement cost estimated at 30 percent of new cost.
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TABLE 9-3. ESTIMATED CAPITAL COST FOR RECOMMENDED NEW AND REPLACEMENT GRAIN MARKETING
FACILITIES BY PROVINCE IN PANAMA, 1975 and 1980.

(5$1,000)
Bocas
Year and Type of del Los P , .
Facility Toro Chiriqui Veraguas Herrera Santos Coclé Panama Coldn Darién Total

A. 1975

1. Storage 17.0 247.3 31.2 20.2 50.1 21.8 91.4 73.2 156.4 708.6

2, Milling 10.0 123.1 65.6 25.0 25.0 25.0 27.5 40.0 140.0 481.2

3. Cleaning and Drying 4.8 32.3 20.0 23.0 27.5 10.0 10.0 16.3 56.0 199.9

4. Subtotal 31.8 402.7 116.8 68.2 102.6 56.8 128.9 129.5 352.4 1,389.7

S. Transport 8.2 549.2 267.2 48.0 49.8 151.8 66.0 13,2 133.8 1,287.2

6. Total 40.0 951.9 384.0 116.2 152.4 208.6 194.9 142.7 486.2 2,676.9
B. 1980

1. Storage 2.6 357.2 97.3 20.1 26.1 21,9 175.3 15.6 52.8 768.9

2. Mailling 428.1 21.5 25.0 10.0 50.0 27.5 11,0 60.0 633.5

3. Cleaning and Drying 137.5 24.0 13.5 12.0 15.0 17.0 5.5 26.0 250.5

4. Subtotal 2.6 922.8 143.2 58.6 48,1 86.9 219.8 32,1 138.8 1,652.9

5. Transport 6.4 754.6 327.56 58.4 58.4 222.2 73.0 14.6 146.2 1,661.4

6. Total 9.0 1,677.4 470.8 117.0 106.5 303.1 292.8 46.7 285.0 3,314.3
C. Total

1., Storage 19.6 604.5 128.5 40.3 76.2 43.7 266.7 88.8 209.2 1,477.5

2. Milling 10.0 551.2 §7.5 50.0 35.0 75.0 55.0 51.0 20C.C 1,114.7

3. Cleaning and Drying 4.8 169.8 44.90 36.5 39.5 25.0 27.0 21.8 8z.0 450.4

4. Subtotal 34.4 1,325.5 260.0 126.8 150.7 143.7 348.7 161.6 491.2 3,042.6

5. Transport 14.6 1,303.8 594.8 106.4 108.2 374.0 139.0 27.8 280.0 2,948.6

6. Total 49.0 2,629.3 854.8 233.2 253.9 517.7 487.7 189.4 771.2 5,991.2

Estimates from Table 9-1 plus those from Table 9-2.
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2., Milling Facilities

The estimated capital costs for additional rice milling capacity c¢o
meet the projected volumes of marketing ave ghown on Lines "2" of Table 9-1.
These estimates cover the milling facilities itemized in Table 6-5 and are
based on the following estimated average unit costs for mill building, com-

plete equipment and installation:

Mill Capacity Capital Cost per Metric Ton
(kilograms/hour) per Hour of Capacity
100 $50,000
250 $44,000
500 $40.,000
1,000 $35,000
2,000 $30,000
5,000 $25,000

The projected patterns of rice production indicate that additional mill-
ing capacity by 1980 will be required only in four provinces -- Chiriqui,
Darién, Coldn, and Bocas del Toro. The estimated capital cost for the needed
new capacity is $230,000 by 1975 and $416,000 by 1980, for a total of $646,000.

Estimated capital expenditures for replacement of existing mills by
1975 and 1980 are shown on Lines "2" of Table 9-2. The estimates cover the
mill replacements provided in Table 6-5. They are based on an average unit
cost equal to one-half that for new mills on the supposition that most of
the existing mill buildings and some of the existing equipment would be sal-
vaged in the remodeling.

Capital expenditures for rice mill replacement will be needed in all
provinces except Bocas del Toro, Coldén, and Darién. The estimated expenditure
for mill replacement for the country as a whole is $468,700 -- $251,200 by
1975 and $217,500 by 1980.

The combined expenditures for additional and replacement rice mills
are estimated at $481,200 by 1975 plus $633,500 by 1980 (Lines "2'", Table

9.3), Over the total period, about one-half the total mill expenditure



($551,200) will be needed in Chiriquf Province alone. However, some expen-

diture will be needed in all provinces.

3. Cleaning and Drying Facilities

The estimated capital expenditures for additional cleaner and dryer
capacity for rice, corn, and edible beans are shown on Lines "3" of Table
9-1, The estimates cover tHe facilities outlined in Table 6.6. They are
based on the following schedule of estimated unit costs for the equipment

and installation:

Capacity Capital Cost per Metric Ton
(metric tons/hour) per Hour of Capacity
0.5 $4,000
1,0 $3,500
2.5 $3,000
5.0 $2,500

On this basis, the estimated capital cost for the additional cleaner and
drier capacity needed is $117,400 by 1975 and another $175,500 by 1980, for
a total of $292,900. Among the provinces the requirement is greatest in
Chiriquf at $129,800, second in Darién at $77,000, and third in Los Santos
at $24,500.

The estimated capital expenditures for cleaners and dryers to replace
existing capacity shown on Lines "3" of Table 9-2 are based on the require-
ments from Table 6-7 and estimated replacement costs of $1.000 per ton per
hour of capacity less than for new installations. Estimated replacements
are needed in all provinces except Bocas del Toro and Colén and total to

$157,500 through 1980,

The total combired capital cost for cleaners and dryers at market points

is estimated at about $200,000 by 1975 and another $250,000 by 1980 (Lines
"3" of Table 9-3)., Investment for cleaners and dryers is needed in all pro-
vinces, Prior to 1975 the greatest need is in Darién, but between 1975 and

1980 the need is greatest in Chiriquf,
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The estimated total capital requirement for storage, milling, and con-
ditioning facilities at market points is $3,042,600 (Lines """ of Table 9-3).
0f this amount, $1,389,700 will need to be invested by 1975 and the remainder,
$1,652,900, will be needed between 1975 and 1980. Nearly 44 percent of the

total, or $1,325,500, will be needed in Chiriqu{'Province.

4. Transportation Facilities

The estimated capital costs for grain transportation inclgde small trucks
for hauling from the combine or local assembly point to milling points in
the province and large trucks for hauling from these milling points to the
major deficit market locations. The estimates do not include costs for the
development of roads and bridges nor costs for development of other modes
of transport. The cost estimates are based on the estimated truck require-
ments developed in Section D of Chapter 6 and the distribution by province
irdicated by the projected marketing and shipment volumes from Table 6-1.

The assumed average unit cost is $5,000 for the trucks used for farm-to-market
hauls and $10,000 for the trucks used for long-distance hauls. The estimated
capital cost for trucks to haul the projected added volume of grain to be
marketed is $600,000 by 1975 and another $655,000 by 1980, for a total of
$1,255,000 (Lines "5" of Table 9-1).

The estimated capital costs for trucks to replace wornout vehicles shown
in Table 9-2 are based on the assumption that 16 percent of the small trucks
and 10 percent of the large trucks will be replaced each year. The replace-
ments between 1970 and 1975 are based on the fleet needed for 1970 movements,
Those between 1975 and 1980 are based on the.fleet negeded for projected 1975
movements. It is assumed that the trucks can be replaced for 80 percent of
the cost of outright purchasc of new equipment. The estfmated total capital
cost for replacement of trucks for hauling grain is $687,200 by 1975 and

$1,006,400 between 1975 and 1980,
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The estimated capital expenditures for new plus replacement trucks by
province are shown on Lines "5" of Table 9-3. The total estimate for the
country as a whole is $1,287,200 by 1975 and another $1,661,400 by 1980.
Over the full period the estimates vary from $14,600 in Bocas del Toro and
$27,800 in Colon to $594,800 in Veraguas and $1,303,800 in Chiriqui:

The estimated total capital expenditures for grain markecing facilities
through 1980 are shown on Lines "6" of Table 9-3, Over the total period,
approximately $6 million will be required in Panama as a whole. Of the total,
$2,676,900 will be needed by 1975 and $3,314,300 will be needed between 1975
and 1980. The continued dominance of Chiriqu{ Province in grain production
and marketing is clear fcom the estimates of required total capital expen-
ditures by province. This province accounts for only about 36 percent of
the total requirement prior to 1975 but more than 50 percent of that between

1975 and 1980 and 44 percent of the total over the period.

B. Working Capital for Expanded QOperations

Substantial sums of working capital are required to finance the inven-
tories of grain and grain products through the marketing channels. The pro-
jected added marketing volumes shown in Table 6-1 will add correspondingly
to the requirements for working capital within the marketing system., Unless
the added funds are provided, the marketing system will not be able to func-
tion efficiently and effectively.

Estimated annual average values of grain inventories in marketing chan-
nels for 1970, 1975, and 1980 are presented in Table 9-4. The figures are
calculated from the volumes of the three crops marketed off farms from Table
6-1. The values of inventories are calculated from the average monthly in-
ventory levels shown for the budgeted operations in Tables 6-8 and 6-9 plus

an average marketing period through the total marketing system of two months.



TABLE 9-4. ESTIMATED ANNUAL AVERAGE VALUE OF GRAIN INVENTORIES IN MARKETING
CHANNELS BY PROVINCE IN PANAMA, 1970, 1975, and 1980

($1,000)
Bocas
del Los . . . .
Toro Chirigu{’ Veraguas Herrera Santos Cocle Panama Colon Dariem  Total

A. 1970

1. Ricel 9.1 1,830.9 395.2 58.8 53.4 602.6 80.5 19.6 150.6 3,200.7

2. Comn 2.5 256.7 192.0 81.7 55.7 14.6 67.3 19.2  103.5 793.2

3. Beans® 1.1 70.4 77,7 3.5 6.3 11.6 9.1 1.8 11.6 193.1

4. Total 12,7 2,158.0 664.9 144.0 115.4 628.8 156.9 40.6 265.7 4,187.0
B. 1975

1. Rice 12.9 2,368.4 662.7 118.7 53.4 753.0 263.2 63.7 302.9 4,598.9

2. Corn 4.6 419.4 275.0 84.3 119.,5 82,1 181.9 32.4 168.6 1,367.8

3. Beanms 1.4 32.4 141.5 3.5 6.3 18.6 9.5 2.8 11,6 247.6

4. Total 18.9 2,840.2 1,079.2 206.5 179.2 853.7 454.6 98.9 483.1 6,214.3

5. Increase 6.2 682.2 414.3 62.5 63.8 224.9  297.7 58. 217.4  2,027.3
C. 1980

1. Rice 12.9 3,213.0 926.6 150.9 53.4 1,005.3 293.1 77.9  409.4  6,142.5

2. Corn 6.3 540.6 370.9 100.8 171.3 142.6 272.2 40.2 208.8 1,853.7

3. Beans 1.4 36.9 153.3 3.5 6.3 19.0 10.9 3.5 11.6 246.4

4. Total 20.6 3,790.5 1,450.8 255.2 231.0 1,166.9 576.2 121.6 629.8 8,242.6

5. Increase 1.7 950.3 371.6 48.7 51.8 313.2  121.6 22,7 146.7 2,028.3

6. Total Increase 7.9 1,632.5 785.9 111.2 115.6 538.1 419.3 81.0 364.1 4,055.6

aAverage inventory from Table 6-8 plus two months' inventory in system times average price of $5.00/qq times
Marketing volumes from Table 6-1,

Average inventory from Table 6-~9 plus two months' inventory in system times average price of $4.00/qq times
marketing volume from Table 6-1.

Average inventory from Table 6-8 plus two months' inventory in system times average price of $10.50/qq times
marketing volume from Table 6-1.
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Adjustments have not been made for the value added through the marketing
channels, so the corresponding actual time for the grain in marketing channels
is about five or six weeks., The inventory values used for computing Table
9-4 are $5.00 per quintal for rough rice, $4.00 per quintal for corn, and
$10.50 per quintal for edible beans.

For the country as a whole, the total increase in capital requirements
for financing inventories in marketing channels is almost identical from
1970 to 1975 as from 1975 to 1980 -~ $2,027,300 compared to $2,028,300.

The computed total increase in capital needed for financing inventories over
the ten-year period is $4,055,600, or an average increase of $405,560 per

year, Although a relatively large portion of the additional working capital
requirement is concentrated in Chiriqu{/(about 40 percent), the balance is

more evenly spread among the other provinces then is true of the needed capital
outlay for marketing facilities., Other provinces with major additional working
capital requirements include Veraguas (19 percent), Cocle (13 percent), Panama
(10 percent), and Darien (9 percent of the total additional requirement for

the country).

It should be noted that the figures in Table 9-4 represent average monthly
inventory financing requirements throughout the year. The actual requirements
from month to month will fluctuate around these averages by as much as 50
percent. The peak requirements will continue to be in October through December
following the major off-farm marketings of rice and corn. The minimum require~
ments will continue to be in July and August prior to start of harvest of
the new crop. This will apply to the added requirement as well as to the
total working capital requirements shown in Table 9-4., The average additional
working capital requirement for financing inventories of abour $400,000 per

year will fluctuate from about $600,000 additional per year during October,
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//
November, and December to about $200,000 additional per year during July

and August,

C. Price Supports and Regulation

The recommendations regarding Panama's grain price supports and regu-
lations which will involve added expenditure for administration include
(1) establishing price differentials for seasonal and geographic patterms,
(2) establishing separate classes and price supports for flint corn and dent
corn, (3) establisling price supports for grain sorghum, (4) leasing unused
IFE marketing facilities to the private trade, and (5) increasing imports
of feed grain to support the growing poultry and livestock industries. The
added administrative cost for establishing and operating each of these recom-
mended programs may be looked upon as an investment, because each of th:m
will more than pay for itself over time in reduced cost or increased income
to the Government,

The recommended geographic and seasonal differentials in price support
levels will reduce the annual operating losses incurred by IFE in marketing
rice, corn, and edible beans delivered under the price support program.
The geographic differentials will reduce the losses absorbed by IFE on grain
transportation costs for shipments to Panamd from Chiriqu{ and Darién by
$0.15 per quintal for rough rice (about $0,25 per quintal for milled rice),
$0.25 per quintal for corn, and $0.25 per quintal for edible beans. The
gseasonal differences will serve to reduce the losses incurred by IFE on the
storage of grain delivered under the price support program by $0.05 per quintal
per month on rice and comn and by $0.25 per quintal per month on edible beans
(see Sections D, E, and F of Chapter 7).

The recommended: support price differential for flint corn and dent corn

will serve to reduce the losses incurred by IFE on take-over corn supplies
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to the poultry feed manufacturers. The reduction in this loss will be $0.25
per quintal when the program is initiated and more as the price spread between
dent corn and flint corn is widened.

Support prices for grain sorghum are recommended as soon as research
and farm demonstration have proven the crop to be economically profitable.
When this point is reached, most of the production will be on large mechanized
farms in Chiriquf, Darie¢h, and Coclé Provinces. If the response 1s good
and substantial volumes are delivered under the price support program, IFE
will be able to reduce per-unit marketing costs of corn through more effective
utilization of existing facilities. If the grain sorghum volume proves suf=-
ficient to justify earlier conversion to bulk handling from combine through
to the final use in feed manufacture, the resulting reduction in per-unit
marketing costs for corn will be substantial,

The recommended leasing of up to 80 percent of idle IFE marketing faci-
lities to the private trade will provide a source of direct income to Govern=-
ment price support operations, The total annual income from this source
can be substantial in years when market prices remain above support levels
and little grain is delivered under the price support program.

The recommended increased imports of feed grain to help supply deficits
until Panama's production of dent corn and grain sorghum can be increased
will provide an additional source of direct income to IFE. The longer range
outlook indicates that world market prices for feed grains will remain sub-
stantially below the recommended selling prices to the domestic formula feed
industry. It is probable that the import program will produce an income
to the Government of at least $0.50 per quintal,

These benefits in reduced cost and increased income to IFE will be gained

only if an investment is made in staff time and expenses for developing the
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recommended programs., Some of the investment will be of a non-recurring
nature, needed only once to develop and initiate the program. The other
part of the investment in the programs will be in the nature of added annual
operating costs for administration. The estimated additional costs of ini-
tiating and administering the five recommended programs in Panama are shown
in Table 9~5. The non-recurring development costs are separated into staff
costs, costs for technical assistance, and operating expenses. The total
added annual cost for administering each program once it is initiated is
shown as a single figure. All of the cost estimates are shown in units of
$1,000.

The estimated total cost for developing the five recommended programs
18 $423,000. Of this amount, $198,000 would be incurred in 1972-1973, $185,000
in 1973-1974, and $40,000 in 1974-1975. Once all five programs are in opera-
tion, the estimated total added administrative expense is $225,000 per year,
making a total of $1,535,000 through 1979-1980. Over the period, the com-
bined estimate of development cost and added annual administrative cost is

about $2 million ($1,958,000).

D. Market News and Outlook

The complete crop and market news reporting service discussed in Section
B of Chapter 8 is essential for the balanced development of the grain sub-
gsector and is recommended for priority implementation in Panama. All segments
of the sub-sector from grain producers to food retailers need the service.
However, it is difficult if not impossible to assess charges so that the
service can be made self-supporting. The usual procedure, and that recom-
mended for Panama, is for the Government to provide the crop and market news
service at no direct charge to the users. This means that the costs of assem-
bling the data, analysis and preparation of reports, and dissemination of the

information must be supported from general Government revenues,



TABLE 9-5. ESTIMATED DEVELOPMENT AND ANNUAL COSTS FOR RECOMMENDED

PRICE SUPPORT AND REGULATION PROGRAMS IN PANAMA
($1,000)
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Development Costs

Technical  Operating Total Annual

Program and Year Staff Assistance Expense Total Cost

A. Seasonal and Geographic
Price Differentials

1, 1972-73 25.0 25.0 10.0 60.0

2. 1973-74 25,0 20.0 45.0 50.0
B. Flint and Dent Corn

1, 1972-73 15.0 15.0 8.0 38.0

2, 1973-74 20.0 15.0 35.0 25.0
C. Grain Sorghum

1. 1973-74 20.0 15.0 15.0 50.0

2, 1974-75 20.0 20.0 40.0 40.0
D, Facility Leasing

1, 1972-73 30.0 25.0 15.0 70.0

2, 1973-74 30.0 25.0 55.0 70.0
E. Feed Grain Imports

1, 1972-73 20.0 10.0 30.0 40.0

2, 1973-74
F. All Programs

1. 1972-73 20.0 65.0 43.0 198.0

2, 1973-74 95.0 15.0 75.0 185.0 185.0

3. 1974-75 20.0 20.0 40.0 225.0

4, Beyond 1975 225.0a

5., Total 205,0 80.0 138.0 423.0 1,535.0

phrough 1979-80
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The estimated costs cf developing and implementing the recommended crop
and marketing news service are shown in Table 9-6. The estimates are based
on the assumption that the service will be developed by building upon the
present crop and market statistical reporting already in operation by the
Bureau of Statistics and Census. Tt is believed that the recommended program
can be developed and implemented in this manner much more effectively and
economically than in any other way in Panama because it represents building
upon a successful running start. The cost estimates represent additions
to the present budget of the Bureau of Statistics and Census.

The estimated costs for the recommended program are presented in two
parts., The first is the non-recurring development and testing and the second
is for the annual operating costs of the program once development and testing
is completed. The estimates are developed separately for the three major
types of reports -- (1) crop conditions and statistics, (2) volumes and prices
by market, (3) industry conditions and statistics., The estimated total cost
of developing and testing the programs is $370,000. This figure inciudes
$165,000 for staff and technical assistance, $135,000 for field and operating
expenses and $70,000 for new equipment and computer rental during the develop~-
ment period.

The estimated annual operating expense over and above that for the present
crop and market reporting is $304,000 during the first two years when $14,000
is provided for technical assistance, and $290,000 thereafter. The total
estimateé expense for development and implementation shown in Section C of
Table 9-6 is based on the assumption that development and testing would be
completed during 1972-1973, and the program would be implemented on July 1,
1973. On this basis, the estimated total cost for the recommended crop and

market news program through 1979-1980 is $2,428,000.



TABLE 9-6. ESTIMATED COSTS OF DEVELOPING AND IMPLEMENTING THE
RECOMMENDED CROP AND MARKET NEWS SERVICE

($1,000)
Crop Conditions Market Volumes Industry Gonditions Total
Item and Statistics and Prices and Statistics All Reports
A. Development and Testing
1, staff 40.0 35.0 35.0 110.0
2. Technical Assistance 20.0 20.0 15.0 55.0
3. Equipment 30.0 20.0 20.0 70.0
4, Field Expense 25.0 20.0 20.0 65.90
5. Operating Expense 30.0 20.0 20.0 70.0
6. Total 145.0 115.0 110.0 370.0
B. Implementation - Annual
1, staff 55.0 30.0 25,0 110.0
2. Technical Assistance® 6.0 4.0 4.0 14.0
3. Equipment 15.0 10.0 10.0 35.0
4, Field Expense 25.0 15,0 15.0 55.0
5. Operating Expense 40,0 30.0 20.0 90.0
6. Total 141.0 89.0 74.0 304.0
C. Total Annual Expense
1972-73 370.0
1973-74 304.0
1974-75 304.0
1975 onward 290.0
7,428.0°

3First two years of operation only
brotal through 1979-1980

861



E. Expanded Marlieting Research

It is believed that the recommended marketing research program for Panauwa
discussed in Section D of Chapter 8 should be financed from public funds.
Eventually, the industry should be willing to help pay for the research and
a small per-unit tax on the volume of grain handled to support marketing
research and marketing education might be justified, However, until private
millers and handlers learn the importance and value of market research, public
support and control of these programs is warranted.

It is believed that a total market research budget of $150,000 per year,
about equally divided between technical research and economic and management
vresearch, is needed in Panama over the next several years, During the first

two or three years, the expenditures would be about as follows (in $1,000):

Technical Economic and
Item Research Management Regearch Total
1. staff 25,0 30,0 55.0
2. Technical Assistance 20.0 20,0 40.0
3. Operating Expense 15,0 10,0 25.0
4, Supporting Services 15,0 15,0 30.0
5. Total 75.0 75,0 150.0

After two or three years, it is probable that the technical assistance could
be reduced or eliminated and the staff and other budget items increased accor-
dingly. At an annual budget of $150,000, the total cost for the marketing

research program through 1979-1980 would be $1,200,000,

F, Marketing Education and Training

As discussed in Section F of Chapter 8, education and training programs
are needed by those at all levels in the grain marketing system, At least
in the foreseeable future the budget for these programs needs to be provided
from public funds. Some educational work is being done with processors and

marketing agencies by IFE and other public agencies but these programs need
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to be expanded and formalized, A substantial annual budget is required to
do so. A specific annual budget in the order of $250,000 for the next several

years is suggested. A general breakdown of this budget for the first two

years might be about as follows (in $1,000):

Technical Management
Item Training Training Total
1. Stafi 40,0 45,0 85.0
2. Technical assistance 15.0 15,0 30,0
3. Operating expense 40.0 30.0 70.0
4, Supporting services 30,0 35.0 65.0
5. Total 125.0 125,0 250.0

Later, as the program develops, the technical assistance can be reduced and
the staff budget increased accordingly. The total cost for the marketing

education and training programs over the next eight years will be $2,000,000

at the recommended annual budget.

G. Grain Grading and Inspection

The grain inspection, grading, and milling quality testing program by
IFE is well under way. The price support program wisely is being used to
stimulate trading on the basis of grades and quality in private channels.
The present program is basically sound and can be expanded if budget is pro-

vided.

The only recommended changes in the existing grain standards and methods
of grading are the separation of corn into two classes, flint and dent, and
the addition of grain sorghum standards when this crop comes into commercial
producticn, Neither of these recommendations will add greatly to total grading
and inspection costs. The major additions to these costs will come from
(1) expansion of the coverage of inspection and (2) the added market volume
of grain to be graded. Both of these will require additional staff, grading

and laboratory equipment, manuals, and so on, In addition, the recommended
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central laboratory for training inspectors and handling appeal grades will
need to be budgeted.

The estimated additional budget for grain inspectfon and grading includes
both added capital investment and added annual costs, The estimated capital

investment for grading and laboratory equipment and facilities is as follows:

Estimated Cost

Marketing Year ¢(31000)
1972-1973 65.0
Annual thereafter 7.0

The estimated additional annual cost for the recommended program is as follows:

Annual Cost

Item ($1000)
1, staff 40.0
2. Materials and publications 15.0
3. Operating expense 20.0
4, Supporting services 25,0
5, Total 100,0

These figures make the estimated total annual cost for the program $165,000
for 1972<1973 and $107,000 thereafter, The total cnst through 1979-1980
is $914,000,

It is probable that some of the estimated cost for the inspection, grading,
and laboratory program could be recovered through fees for the grading and
laboratory tests of milling quality, However, over the next few years, it
is recommended that the total budget be provided from public funds in ovder

to encourage trading on the basis of grades and tests of milling quality,

H. Public Grain Warehousing

It is believed that the development of a public grain warehousing system
is less urgent than the other recommended programs to support grain marketing
in Panama. At the projected rate of development of grain production and
marketing, it appears that the optimum timing for implementatfon of the public

grain warehousing program will be about July 1975, 1f so, the development
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costs for the program will come prior to that date, but tpere will be no
annual operating costs until the 1975-1980 period, The proposed budget for
development of public grain warehousing is based on this time schedule.

The estimated budget for the development phase of the recommended public

warehousing program is as follows:

Estimated Cost

Item ($1000)
1. staff 35.0
2. Technical Assistance 25.0
3. Travel and Operating Expense 25.0
4. Supporting Services 25.0
5. Total 110.0

The estimated annual operating expemse for the program after implemen-

tation is as follows:

Annual Cost

Item g§1000) :
1, Staff 45.0
2, Technical Assistance 5.0
3. Operating Expense 25.0
4, Supporting Services 15.0
5. Total 90,0

If developed for implementation in July of 1975, the estimated total cost
of the recommended public grain warehousing program through 1979-1980 will
be $560,000. Of this amount, $110,000 will be needed prior to July of 1975

and the $450,000 will be needed in the 1975 to 1980 period,

I. Summary of Estimated Expenditures for Recommended Programs

The estimated expenditures for the recommended programs to support grain
marketing in Farama through 1980 are summarized in Table 9«7, The estimated
total needed expenditure is $8,204,200 by 1975 and $10,902,600 by 1980,

Over the total period about 31 percent of the total estimated budget of
$19,106,800 will be needed for marketing facilities, including transport

equipment. Another 21 percent will be needed for added working capital to
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TABLE 9-7., SUMMARY OF ESTIMATED COSTS FOR RECOMMENDED GRAIN MARKETING

PROGRAMS IN PANAMA BY 1975 and 1980

($1,000)
Program 1975 1980

Storage, milling and conditioning 1,389,7 1,652.9
Grain trucks 1,287,2 1,661.4
Working capital 2,027.3 2,028.3
Price supports 833.0 1,125.0
Market news 978.0 1,450.0
Market research 450.0 750,0
Marketing education 750.0 1,250,0
Grain grading 379.0 535.0
Public warehousing 110.0 450.0

Total 8,204,2 10,902.6

Total

3,042.6
2,948.6
4,055.6
1,958.0
2,428.0
1,200.0
2,000,0

914.,0

560.0

19,106.8
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finance grain inventories in market channels, The remaining 48 percent will

be needed to develop and administer the supporting programs for grain marketing.
The total figure may appear rather large for the development of grain

marketing in a country the size of Panama, but it must-be remembered that

estimates cover a full eight-year period. The corresponding average annual

expenditure is $2,388,350. The total estimated expenditure amounts to about

$0.55 per quintal on the projected domestic grain production to be markete!

wver the expenditure period.
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CHAPTER X

BUDGETED ANNUAL OPERATING COSTS AND RETURN ON INVESTMENT

In order to test the profitability of grain milling and marketing opera-
tions in Panama, operating cost budgets have been developed for a representa-
tive rice milling and storage operation and a representative corn storage
and merchandising operation, The rice milling oper=tion is based on the
capacities, volumes, and margins presented in Tables 6-8 and 6-10. The corn
handling operation is based on the capacity and operating schedules presented
in Tables 6-9 and 6-11. The budgeted operating costs for the two operations
are related to the corresponding schedules of total capital investment and
operating income to determine the discounted present values, benefit-cost
ratios, and internal rate of return on total capital investment.

Many of the operating cost items have been standardized in the budgets
to eliminate the variations that can be expected from one commercial opera-
tion to another. Effort has been made to reflect all variable and fixed
operating costs, including those such as shrinkage and interest on working
capital which are often overlooked in calculations of handling, storage,
and processing costs in Panama, It is hoped that the budgeted operating
cost schedules can sexve as guidelines for calculating and summarizing opera-
ting costs from accounting records for individual operations and for analyzing
the feasibility of proposed capital investment in specific grain marketing

facilities,

A. Operating Costs for Rice Milling

The budgeted annual operating costs for the rice milling operation are
ghown in Table 10-1. The cost budgets reflect the capacities and operating

schedules presented in Tables 6-8 and 6-10, The capacities include 40,000



TABLE 10-1, BUDGETED ANNUAL COSTS FOR RICE MILLING OPERATION IN
PANAMA WITH CAPACITIES AND VOLUMES FROM TABLE 6-8.
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($1,000)
Cleaning Handling
and and
, Item Drying Storage Milling Marketing Total
A, Operating Costs
1, Wages and salaries 4,8 2,4 18.0 4.8 30.0
2, Fuel and power 2,1 0.4 1.5 0.2 4,2
3. Repairs and maintenance 0.8 0.7 1.6 0.1 3.2
4, Supplies and materials 0.2 0,6 0.4 1.3 2.5
5. Interest 0.0 10,1 0.0 1.6 11.7
6. Shrinkage (0,5%4) 2,5 (0,05%) 0.5 0,0 (0,2%) 1.0 4.0
7. Other 0,4 0,2 1.0 0.8 2.4
8. Total 10.8 14,9 22,5 9.8 58.0
9, Total per quintal 10,8¢ 7.4¢ 38,8¢ 16,9¢ $1.00
B. Fixed Costs
1. Administration 0.7 0,8 5.5 3.0 10.0
2. Office costs 0,2 0.5 2,2 1,5 4.4
3. Depreciation 1,2 1.3 4,5 1.5 8.5
4. Taxes and insurance 0.1 0.4 0,6 0.2 1.3
5., Interest 0.6 2,6 6,9 1,5 11.6
6. Other 0.3 0,3 1,0 0.5 2.1
7. Total 3,1 5,9 20,7 8.2 37.9
C. Total Cost
1. Total 13,9 20,8 43,2 18,0 95.9
2. Total per
a. Quintal rough rice 13,9¢ 20,8¢ 43,2¢ 18,0¢ 95,9¢
b. Quintal month 10,3¢
c. Quintal milled rice 74.5¢ 31,0¢ $1.65
d. Quintal milled rice~excluding storage $1.29
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quintals of storage capacity for rough rice, drying and cleaning capacity
of 4.0 metric tons per hour, and rice milling capacity of 1.0 metric ton
per hour of milled rice. The receiving and handling capacities correspond
to those for drying and milling., The annual volumes of operation include
purchase of 100,000 quintals of rough rice (basis 14 percent moisture and
0 percent foreign material), 202,000 quintal-months of rough rice storage,
and sales of 58,000 quintals of milled rice,

The budgeted annual costs for the rice storage and milling operation
include variable operating costs and annual fixed costs. Separate costs
are shown for the four operations performed, (1) cleaning and drying, (2)
storage, (3) milling, and (4) handling and marketing. All figures are in

units of $1000 except where the units are indicated in the table.

1. Variable Operating Costs

The variable operating costs include plant wages and salaries, fuel
and power costs, repairs and maintenance, supplies and materials, interest
on working capital, shrinkage, and other miscellaneous costs. The costs
from these sources vary directly with the volume handled and tend to remain
relatively constant per unit of volume regardless of the total annual volume.
The plant wages and salaries are based on an annual average wage for
grain plant workers in Panama of $600, including the employer's contribution
to social security programs. The total annual payroll of $30,000 corresponds
to the equivalent of 50 full-time workers for the budgeted operation. Some
30 of these workers are involved in the two-shift milling operation alonme,
The fuel and power costs include fuel for the dryers and power for the
entire operation. These costs vary somewhat in Panama, depending upon the
location of the mill, but the budgeted total annual cost of $4,200 is believed

to be representative for this volume of operation.



The annual repair and maintenance cost varies from mill to mill and
from year to year in the same mill, These costs are standardized at roughly
five percent of the original installed machinery cost plus one percent of
the original building cost. These percentages are realistic for the use
rate for the budgeted operation; they would be slightly less for a lower
utilization rate and slightly more for a higher utilization rate.

Supplies and materials include various plant supplies. Major items
include grain fumigants (charged to the storage function) and grain sacks
(charged to the handling and marketing function). The sack costs are based
on the assumption that sound sacks would be reused as is now done in Panama.

The interest cost is assessed to the rough rice inventories in storage
and to the milled rice accumulated for sale. The average storage inventories
are based on the schedules in Table 6-8., The milled rice inventories are
based on the assumption that an average of 10 days' sales is held in stock.
An interest charge of one percent per month is used as the cost of working
capital,

The shrinkage cost reflects losses in volume that can be expected in
normal, well-controlled operations under conditions in Panama. The sources
of shrinkage include losses of weight due to grain dust from handling the
grain, spillage, respiration of the kernels, and other sources. They do
not include weight losses resulting from removal of moisture and foreign
material nor from milling yields. The standardized shrinkage rates used
are 0,5 percent for cleaning and drying, 0.05 percent per month for storage,
and 0.2 percent for grain handling., The "hidden" shrinkage in the milling
operation is reflected in the 58 percent milling yield of marketable polished

rice.

208
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The budgeted total annual direct operating costs for the 100,000 quintals
of rough rice milled is $58,000. This includes drying and cleaning costs
of 10.8 cents per quintal of rough rice, 7.4 cents per quintal-month of rough
rice storage, 38.8 cents per quintal of polished rice milled, and 16,9 cents

per quintal of milled rice marketed.

2. Annual Fixed Costs

The budgeted annual fixed costs for the rice storage and milling opera-
tion include administrative salaries and expenses, office costs, depreciation
on buildings and equipment, taxes and insurance on the facilities, interest
on capital investment and miscellaneous fixed costs (dues, donations, corporate
fees, meeting expense, etc.). These costs may be expected to remain relatively
constant regardless of handling volume, so the greater the volume, the lower
the fixed cost per unit.

Total annual administrative cost for the operation is standardized at
$10,000. A large percentage of this total is charged to the milling and
marketing operations because of the greater requirements for management atten-
tion compared to the conditioning and storage operations.

Office costs include bookkeeping and clerical salaries, utilities, tele-
phone, office supplies, depreciation on office equipment, and related expenses.
Total annual office costs are standardized at $4,400, of which 50 percent
is charged to the milling operation.

The annual depreciation costs are based on straight-line schedules and
average useful lives of 10 years for plant machinery and 30 years for buildings.
No depreciation is taken on the land and site preparation costs. The depreci~
ation charged to cleaning and drying applies to the equipment only; that
charged to storage applies to the storage structure omnly. Depreciation on

all receiving, conveying, and handling machinery is charged to the handling
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and marketing operation. Depreciation charged to milling includes that on
the mill machinery plus that on the mill building and warehouse. The total
annual depreciation on the plant is $8,500.

Taxes and insurance are charged at approximately one percent of the
original cost of the plant and machinery., The largest portion of this cost
1s charged to the milling and storage operations.

Interest on the facilities is charged at the annual rate of 10 percent
on the depreciated value of buildings and equipment, The depreciated values
are assumed to be one-half the original cost of the facilities. On this
basis, the annual interest cost for the complete plant is $11,600, $6,900
of which applies to the mill building and equipment.

The total annual fixed cost on the complete operation is $37,900. Of
this amount, $20,700 is charged to milling, $8,200 to handling and marketing,

$5,900 to storage, and $3,100 to cleaning and drying.

3. Total Annual Costs

The total annual costs for the budgeted rice storage and milling opera-
tion are shown in Section C of Table 10-1, Total costs come to $95,900,
or 95.9 cents per quintal of rough rice handled. Total costs are $13,900
for cleaning and drying, $20,800 for storage, $43,200 for milling and $18,000
for handling and marketing.

The most meaningful unit cost figure for the storage operation is the
cost per quintal-month. The total cost per quintal-month is 10.3 cents,
7.4 cents of which is variable cost and 2.9 cents is fixed cost. Interest
on the storage inventory alone represents 5.0 cents per quintal-month of
storage,

The most meaningful unit cost figure for willing and for handling and

marketing is the cost per quintal of milled rice sold. The total cost for
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the entire budgeted operation is $1.65 per quintal of rough rice. The total
cost excluding the storage operation is $1.29 per quintal of milled rice,
Total cost of milling alone is 74.5 cents and that for handling and marketling

alone, 31.0 cents per quintal of milled rice sold,

B, Operating Costs for Corn Merchandising

The comparable budgeted annual operating costs for corn merchandising
and storage in Panama are shown in Table 10-2. The budgeted costs represent
the capacities and volumes presented in Tables 6-9 and 6-11. The capacities
include 25,000 quintals of storage capacity, comm cleaning and drying capacity
of 3.0 metric tons per hour, and corresponding receiving and handling capacity.
The annual volumes include 100,000 quintals merchandised and 167,500 quintal-

months of storage.

1. Variable Operating Costs

Budgeted total variable operating costs for the corn handling operation
are 524,400 for the operation as a whole. Of this amount, $6,400 is charged
to cleaning and drying, $12,100 to storage, and $5,900 to handling and marketing.

The budgeted wages and salaries are based on a plant crew of 12 men
plus additional part-time help in the rush seasons. The largest portion
of the $8,000 for wages and salaries is charged to handling and marketing,
but this source also represents a major portion of total annual operating
costs for the conditioning and storage functions.

The fuel and power costs are constructed in the same manner as those
for the rice operations. They represent average costs for these utilities
in Panama, rather than those for a specific location.

The repair and maintenance costs represent average annual expected costs

of approximately five percent of the original cost of plant machinery and



TABLE 10" 2 3

BUDGETED ANNUAL COSTS FOR CORN MERCHANDISING

OPERATION IN PANAMA WITH CAPACITIES AND VOLUMES

FROM TABLE 6-9.

($1,000)
Cleaning and Handling and
Item Drying Storage Marketing  Total
A. Operating Costs
1. Wages and salaries 2.4 2.0 3.6 8.0
2, Fuel and power 1.5 0.3 0.1 1.9
3, Repairs and maintenance 0.5 0.6 0.1 1.2
4, Supplies and materials 0.2 0.5 0.8 1.5
5. Interest 0.0 8.2 0.0 8.2
6. Shrinkage (0.4%) 1.5 (0.05%) 0.3 (0.2%) 1.0 2.8
7. Other 0.3 0.2 0.3 0.8
8. Total 6.4 12.1 5.9 24,4
9, Total per quintal 6.4¢ 7.2¢ 5.9¢ 24.4¢
B. Fixed Costs
1, Administration 0.3 0.5 2.0 2.8
2. Office costs 0.1 0.3 0.5 0.9
3. Depreciation 0.9 0.8 0.6 2.3
4, Taxes and insurance 0.1 0.2 0.1 0.4
5. Interest 0.5 1.3 0.3 2.1
6. Other 0.1 0.2 0.2 0.5
7. Total 2.0 3.3 3.7 9.0
C. Total Cost
1. Total 8.4 15.4 9.6 33.4
2. Total per
a. Quintal handled 8.4¢ 15.4¢ 9.6¢ 33.4¢
b. Quintal month 9.2¢

212
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one percent of the original cost of structures. Supplies and material costs
include those for sacks, fumigants, and other plant materials.

The interest cost is based on a gtandard charge of one percent pexr month
on the cost value of corn in inventory. This entire cost of $8,200 is charged
to the storage function.

Shrinkage costs represent normal losses which can be expected under
well-managed operations in Panama. The shrinkage rates include 0.4 pexcent
for the cleaning and drying operation, 0.05 percent per month for the storage
operation, and 0.2 percent for the handling and marketing operation.

Otker variable costs include miscellaneous operating items such as contract

expenses and other items not included in the previous categories.

2. Annual Fixed Costs

Total annual fixed costs for the corn merchandising and storage operation
are fairly low at $9,000 per year. The total is divided among the three
operating functions with $2,000 to cleaning and drying, $3,300 to storage,
and $3,700 to handling and marketing.

Administration ($2,800), depreciation ($2,300) and interest on invest-
ment ($2,100) represent the major sources of fixud cost. Depreciation charges
are based on straight-line schedules and a useful life of 10 years for plant
machinery and 30 years for buildings. Interest costs are computed at 10
percent of the depreciated value of investment in the plant. The depreciated

value of facilities is assumed to equal one-half the original cost.

3. Total Annual Costs

The budgeted total annual cost for the 100,000-quintal corn merchandising
operation is $33,400. This cost is made up of $8,400 for cleaning and drying,

$15,400 for storage, and $9,600 for handling and marketing.
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The total cost for the storage function is 9.2 cents per quintal-month
of storage. This is made up of 7.2 cents in variable operating cost and
2.0 cents per quintal-month in annual fixed cost. The charge for working
capital alone represents about 4.9 cents per quintal-month, or about 53 per-
cent of the total storage cost,

The total budgeted annual cost for the corn operation amounts to 33.4
cents per quintal handled. If the storage function is excluded, the total

cost per quintal for corn merchandising alone is 18 cents per quintal.

C. Annual Operating Revenue for Rice and Corn Operations

The budgeted net operating revenues for the rice milling and corn mer-
chandising operations are obtained from the sales schedule in Tables 6-10
and 6-11 and the annual operating costs from Tables 10-1 and 10-2, The results
are summarized in Table 10-3, Separate cciumns are shown for the storage
function and for the remaining functions in the two operations. The total
operating costs are divided into two categories. The first is the ''operating
cost", which includes the total fixed and variable operating cost less the
"investment cost'". The second category, 'investment cost", includes the
interest on working capital, annual depreciation, and interest on capital
investment in facilities and equipment.

The Lines '"3" gubtotals in Table 10-3, "Income before investment cost",
are relevant for analyzing the potential earning power of total capital in-
vestment in rice milling and grain merchandising facilities in Panama. The
total "net income before tax" on Lines "5" is relevant for comparison with
annual accounting operating statements for these kinds of facilities or with

budgeted annual operating statements of alternatives.
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TABLE 10-3. BUDGETED ANNUAL OPERATING REVENUES FOR RICE MILLING
AND CORN MERCHANDISING OPSRATIONS IN TABLES 6-8 and 6-9.

(Dollars)
Grain Milling and
Item Storage Handling Total
A. Rice Milling

1. Revenue® b 10,671 157,269 167,940
2, Operating cosc 6,800 57,300 64,100
3. Income before

investment cost 3,871 99,969 103,840
4. Investment cost® 14,000 17,800 31,800
5. Net income before tax «10,129 82,169 72,040

B. Cormn Merchandising

1. Revenue e 17,550 15,000 32,550
2, Operating cost 5,100 15,700 20,800
3, Income before

investment cost 12,450 -« 700 11,750
4, Investment cost 10,300 2,300 12,600
5. Net income before tax 2,150 - 3,000 « 850
8prable 6-10
bTable 10-1; totals minus investment costs
Cpable 10-1; lines A=5, Be3 and B-5
drable 6-11
€rable 10-2; totals minus investment costs
£

Table 10-2; lines A-5, Bw3, and Be5
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1, Rice Milling Operation

The budgeted annual operating revenues shown in Section A of Table 10-3
indicate that the total rice storage and milling operation is quite profitable,
The copcration provides an annual budgeted income before investment cost of
$103,840, and an annual net income before income tax of $72,040, Viewed
alone, however, the rough rice storage function is not profitable. This
function returns §$3,871 before investment costs, but shows a loss of $10,129
after the investment costs are subtrac:-ed.

This seems to be a clear case in which the gtorage function is comple-
mentary with rice milling and merchandising function, The storage function
can be operated at a loss because it permits much more effective use of the
milling and marketing facilities throughout the year. The complementary
relationship is such that as long as the milling op.ration remains profitable,
the total operation is more profitable with the storage function than would
be true without 1t, The cleaning and drying Zunctions fall into the same
category, because no direct income is derived from these services. The us-
tablished dockage scales in Panama cover only the losses in weight associated
with cleaning and drying the grain, They dc not provide a direct income
to cover the 13.9 cents per-quintal cost of the cleaning and dry.ig.

This situation gives rise to the interesting reality in Panama thac
rice conditioning and storage is economically justified by the milling in-
dustry and by IFE installations which include rice mills but not by commer-
cial rice producers nor by grain handlers without rice milling facilities.
The situation is not an ideal one because it encourages integration and re-
stricts entry into the individual functions such as grain storage. It is
probable that the total marketing industry is less competitive and total

marketing margins higher than would be true if each of the marketing functions
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were to stand on its own feed economically. The recommended differentials
in support prices and retail ceiling prices and the recommended expansion
of the grain grading system will help to rectify these conditions ia the

years ahead.

2. Grain Merchandising Operation

The budgeted annual operating revenues for grain merchandising shown
in Section B of Table 10-3 indicate that as a whole the operation is not
profitable. The total income before investment cost is $§11,750, but the
net income before income tax is =$850. The operation as budgeted will not
pay out at the capital charges used of 10 percent per year for fixed capital
and 1 percent per month for working capital.

The corn storage operation alone does pay out at the budgeted figures.
The storage function returns $12,450 before investment cost and $2,150 net
incow= arter deduction of the investment cost, One reason why the corn storage
funrtion is more profitable than the rice storage function is that the seasonal
rrice pattern for comn is more favorable to storage. The other reason is
that the harvesting pattern for corn permits more effective utilization of
the storage capacity, so the total per-unig cost of storage is less.

It is clear that the budgeted handling margin of $0.15 per quintal is
not adequate to cover corn cleaning and drying costs plus those of handling
and marketing. The operating cost for these functions of the corn merchan-
dising operation is $15,700 -~ $700 more thau the gross revenue from merchan-
dising. At a total operating cost of $9,600, the merchandising function
would pay out nicely if it were not for the costs and no off-setting income
for cleaning and drying, It appears that appropriate discount scales or
more severe dockage scales for excess moisture and foreign material in corn
would be an effective way to make specialized corn storage and merchandising

operations profitable in Panama.
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Under the existing handling margins and dockage scales, corn drying,
cleaning, and merchandising is a profitable supplemental enterprise for rice
millers, Millers can charge most of the fixed costs shown in Table 10-2
to the rice operation and, therefore, operate a supplemental corn merchan-
dising enterprise at only slightly above the direct variable operating costs.
If they were able to eliminate all but $1,000 of the fixed cost chargeable
to corn, the $850 loss in Section B of Table 10-3 would become a $7,250 profit
before income tax, This situation further explaing the dominant role of
rice millers in Panama's grain marketing and why there are relatively few

specialized corn merchandisers,

D. Estimated Capital Investment and Rate of Return

The estimated total capital investments for the budgeted rice milling
and corn merchandising operations are shown in Table 10-4, The estimates
are given separately for the four functions and for the operations as a whole.
The capital cost estimate for plant and facilities includes land with site
preparation, buildings with utilities, and the installed cost of equipment.
The working capital estimate includes the investment in grain inventories,
both during storage and during warehousing awaiting sale and delivery. All

figures are shown in units of $1,000,

1. Rice Milling Operation
The estimated total capital investment for the budgeted rice milling

operation from Table 6-8 is shown in Section A of Table 10s4, The total
estimate includes $25,000 for site, $110,000 for buildings, $72,000 for ma-
chinery and equipment and $97,500 for working capital, The estimate for the
storage function alone includes $6,000 for site, $40,000 for building and

$84,200 for working capital, for a total of $130,200,
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These estimated capital costs are related to the budgeted annual income
and expense (before interest and depreciation) from Table 10-3 for the com-
puter analysis of internal rate of return, discounted present values, and
benefit-cost ratios for the rice milling operation shown in Tables 10~5 and
10-6. The analysis summarized in Table 10-5 shows the annual rate of return
on investment in the total rice milling operation to be 36.47 percent -~ a
highly attractive rate. That summarized in Table 10-6 shows the rate of
return for the storage function alone to be only 2,02 percent -- substantially
less than the cost of capital. The computer analysis verifies and reinforces
the comments regarding the rice miiling and storage operations made in Section

C above,

2. Corn Merchandising Operation

The estimated total capital investment for the budgeted corm merchandising
operation from Table 6-9 is shown in Section B of Table 10-4, The total
estimated investment of $123,300 includes $55,000 for plant and facilities
and $68,300 for working capital. The facilities estimate includes $5,000
for site, $35,000 for buildings, and $15,000 for machinery and equipment,

The estimated capital cost for the storage function alone is $98,300, of which
$68,300 is for working capital, $25,000 for buildings, and $5,000 for the
land and site preparation,

These estimated capital investment figures plus the budgeted annual
income and expense figures from Section B of Table 10-3 are the basis for
the computer analysis of profitability for the corm merchandising operation
shown in Tables 10-7 and 10-8. The annual rate of return on total capital
investment for the entire operation is only 8.29 percent (Table 10-7). This
return is somewhat less than satisfactory for private investment under exist-

ing conditions in Panama, The annual return for the storage function of



219

the budgeted corn merchandising operation is 11,62 percent (Table 10-8).
Even this rate is marginal for private investment in Panama.

The analyses summarized in Tables 10-7 and 10-8 further reinforce the
statements regarding corn merchandising in Panama. So long as the basic
market conditions reflected in the budgeted costs and returns prevail, the
rice milling industry can be expected to expand grain storage and corn mer-
chandising functions. Investment is not likely to flow into specialized
corn merchandising operations nor into grain storage facilities on farms
or at other locations not controlled by the millers., However, these market
conditions can be expected to change through time as the grain sub-sector
in Panama continues to develop. A number of the specific recommendat ions
presented herein will help to bring changes which are more conduciva to

specialized storage and grain merchandising operations.
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TABLE 10-4. ESTIMATED TOTAL CAPITAL INVESTMENT FOR BUDGETED RICE
MILLING AND CORN MERCHANDISING GPERATIONS IN PANAMA

($1,000)
Cleaning Handling
and and
Item Drying Storage Milling Marketing Total
A. Rice Milling
1, Land 6.0 19.0 25.0
2. Bulldings 40.0 70.0 110.0
3, Machinery and Equipment 12.0 30.0 30.0 72.0
4, Total facilities 12.0 46.0 119.0 30.0 207.0
5. Working capital 84,2 13.3 97.5
6. Total investment 12.0 130.2 119.0 43.3 304.5
B. Corn Merchandising
1, Land 5.0 5.0
2. Buildings 25,0 10.C 35.0
3. Machinery and equipment 9.0 6.0 15.0
4, Total facilities 9.0 30.0 16.0 55.0
5. Working capital ___ 68.3 68.3
6. Total investment 9.0 98.3 16.0 123.3



INVESTMENT FEASIBILITY ANALYSIS

TABLE 10- 5. BUDGETED 100,000-QUINTAL RICE MILLING OPERATION IN PANAMA
Ae TOTAL OPERATION

ANNUAL RETURN ON CAPITAL 36447 PERCENT

INVESTMENT ( OOLLARS) OPERATING ( DOLLARS) PRESENT VALUE
YEAR PRESENT -
———————————— WORKING TOTAL OPERATING NET VALUE NET
N3. IDENT. FACILITIES CAPITAL TOTAL REVENUE EXPENSES ** REVENUE FACTOR INVESTMENT REVENUE
(1] 1972 207000. Na 207000, Oe 0. 0. 1.0000 207000, 0.
1 1973 Oe 97500, 97500. 167940. 64100, 103840, 0. 7328 T1446, 76092,
2 1974 Oe Ce Oe 167940. 64100, 103840, 0.5370 Oe 55758,
3 1975 0. Ce O 167940. 64100. 103840. 0.3935 De 40859,
4 1976 O. O. Oe 167940. 64100. 103840. 0.2883 0. 29940.
5 1977 Oe Ce O 167940. 64100. 103840. 0.2113 Oe 21940,
6 1978 Oe Ce Oe 167940. 64100, 103840. 0.1548 De 16077.
7 1979 De Ce Oe 167940 64100. 103840, 0.1135 Oe i1781.
8 1980 0. Ce Oe 167940. 64100 103840. 0.0831 Oe 8633,
9 1981 Ce 0. Ce 167940a 64100. 103840, 00609 De 6326.
10 1982 Ce Ce Oe 167940. 64100. 103840, 0. 0446 0. 4635,
11 1983 -98330. -9750C. -195830. O. Oe Oe 0.0327 ~6406. 0.
TOTAL 108670, Ce 108670. 1679400. 641000 1038400, 272040, 272040,
INTEREST BENEFIT/COST PRESENT VALUE IN DOLLARS

BER_CENT ———-BaIIQ ~BEYENUE ___QUTLAY ____BALANCE__

200 6e43 932752. 145089, 787662,

6. 00 3.90 T64271. 195820. 568451.

10.00 2.81 638052. 226999. 411053,

15.00 2.09 521149, 249690, 271459,

?5.00 1.38 370761. 268178, 102583,

50,00 Ge 76 204079. 2697364 -65657.

**EXCLUDING DEPRECIATION, INTEREST, AND INCOME TAX

1¥44



INVESTMENT FEASTIBILITY ANALYSTIS

TABLE 10-6. BUDGETED 100,00C-QUINTAL RICE MILLING OPERATION IN PANAMA
Be STORAGE FUNCTION OUNLY

ANNUAL RETURN ON CAPITAL 202 PERCENT

INVESTMENT ( DODLLARS) OPERATING ( DOLLARS}) PRESENT VALUE
YEAR et e o - ——— ———— PRESENT - -
——————————— WORKING TOTAL OPERATING NET VALUE NET
NOe IDENTe FACILITIES CAPITAL TOTAL REVENUE EXPENSES #** REVENUE FACTOR INVESTMENT REVENUE
0 1972 46000. Ce 46000. O. O. O. 1.0060 46000 o.
1 1973 Ce 8420C. 84200, 10671, 6800. 3871. 0.9802 82533, 3794,
2 1974 Oe Oe O 10671, 6800. 3871, 0.9608 0. 3719.
3 1975 0. Ce Oe 10671. 6800, 3871. 0.9418 Oe 3646,
4 1976 0. Ce Oe 10671, 6800, 3871. 0.923¢ Ce 3573.
5 1977 Oe Ce Oe 10671, 6800, 3871. 0.9049 De 3503.
6 1978 O. Ce Oe 10671, 6800, 3871. 0.8870 0. 3433,
7 1979 0. Ce O. 10671, 6800. 3871. 0.8694 C. 3365.
8 1980 Oe Ce 0. 10671. 6800, 3871. 0.8522 C. 3299,
9 1981 0. Ce 0. 10671. 6800, 3871, 0.8353 Oe 3234,
10 1982 Oe Ce Oe 10671, 6800. 3871. 0.8188 Oe 3170.
ll 1983 “32670. "8‘20“. -1168700 0. 0- 00 0. 8026 '93797- D.
TOTAL 13330. Ce 13330. 106710. 68000, 38710, 34736 34736,
INTEREST BENEFIT/COST PRESENT VALUE IN DOLLARS

BER_CENT —_BRAYIQ _ REYENUE QUTLAY BALANCE _

2.00 1.01 34772, 34555, 217.

6.00 0e45 28491. 63868, -35377.

10. 00 0.29 23786 81583, -57798,

15.00 Ce 21 19428, 94097, -74669.

25,00 0.13 13821. 103321, -89500,

50e 00 0.08 7608, 100782, -93174%.

SSEXCLUDING DEPRECIATION, INVEREST, AND INCOME TAX

[444



INVESTMENT FEASIBILITY ANALYSIS

TABLE 10-7. BUDGETED 100,000-QUINTAL GRAIN MERCHANDISING OPERATION IN PANAMA
A. TOTAL OPERATION

ANNUAL RETURN ON CAPITAL 8629 PERCENT

INVESTHMENT ( OOLLARS}) OPERATING ( DOLLARS) PRESENT VALUE
YEAR -—— == S e PRESENT  -----mrmecmrmccccee
——————————— WORKING TOTAL OPERATING NET VALUE NET
NJ. IDENT. FACILITIES CAPITAL TOTAL REVENUE EXPENSES ** REVENUE FACTOR INVESTMENT REVENUE
v} 1972 55000« Ca 55000. Ce Ce O. 1.0000 55000. Oa
1 1973 Oe 68300, 68300, 32550. 20800. 11750. 09235 63072. 10851.
2 1974 Oe 0o 0. 32550G. 20200. 11750, C«8528 0. 10020.
3 1975 Q. Ce Oe 32550. 20800, 11750. 0.7875 Oe 9253.
4 1976 0. D. O. 32550, 20800 11750, 0.7272 Oe 85645,
-1 1977 Q. Q. Oe 32550. 20800. 11759, 0.6716 Oe 7891.
6 1978 O. e O. 32550. 20800. 11750. 0.6202 Ce. 7287.
7 1979 [+ Ce 0. 32550. 20800. 11750, 05727 (2N 6729.
8 1980 O Ce Oe 32550. 20800. 11750. 0.5289 Oe 6214
9 1981 Oe Ce Oe 32550. 20800, 11750« 0.4884 Ce 5738.
10 1982 Oe Ce 0. 32550. 20800. 11750. 0.4510 O. 5299.
11 1983 -28330. ~68300,. ~96630. O. C. 0. Ce4l65 -40245. 0.
TOTAL 26670. Ce 26670 325500. 2080C0. 117500 77828, 77828.
INTEREST BENEF IY/COST PRESENT VALUE IN DOLLARS

PER_CENI --—BAIllO___ ~BEYENUE ___QUILAY_ ____BALANCE _

2.00 2439 165545, 44245, 6130.1.

6.00 1. 26 86481. 68530. 17951.

10.00 0.87 721989, 83223, -11324.

15.00 0063 58971, 93621, -34651,

25.00 Oe4l ©1953, 101340. ~53386.

50.00 0.23 23092. 9941 6. -75324.

*sEXCLUDING DEPRECIATION, INTEREST, AND INCOME TAX
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INVESTHMENT FEASIBILITY ANALYSTIS

TABLE 10-8. BUDGETED 100,000-QUINTAL GRAIN MERCHANDISING OPERATION IN PANAMA

Be STORAGE FUNCTION ONLY

ANNUAL RETURN ON CAPITAL 11.62 PERCENT

INVESTMENT ( DOLLARS? OPERATING ( DOLLARS) PRESENT VALUE
YEAR PRESENT --
----------- WORK ING TOTAL OPERATING NET VALUE NET
NO. IDENT, FACILITIES CAPITAL TOTAL REVENUE EXPENSES **= REVENUE FACTOR INVESTMENT REVENUE
0 1972 30000, 68300, 98300, 0. Os 0. 1. 0000 98300. Ce
1 1973 O. Ce Oe 17550, 5100. 12450, 0.8959 O. 11154,
2 1974 Qe De O. 17550, 5100. 12450, 0.8026 0. 9993,
3 1975 Oe Ce Qe 17550, 5100, 12450, 0. 7191 0. 8952,
4 1976 O Ce Qe 17550, 5100. 12450, 006442 0. 8020,
H] 1977 Oe Ce O 175506 5100. 12450, 0.57TL O. 7185,
6 1978 0. Ce Oe 175504 5100. 12450, 0s5171 0. 6437,
7 1979 Q. Oe Qe 17550, 5100. 12450, 0e4632 O 5767,
8 1980 0. Ce de 17550. 5100. 12450, 004150 Oe 5167,
9 1981 O. Ce 0. 17550. 5100. 12450, Oe.3718 Qe 4629,
10 1982 Oe Ce Oe 17550, 5100, 12450, 003331 Qe 4147,
11 1983 -21670, ~68300. -89970. 0. Ce Oe 0.2984 ~26848, O.
TOTAL 8330. Ce 8330. 175500. 51000. 124500. 71452, 71452,
INTEREST B8ENEFIT/COST PRESENT VALUE IN DOLLARS
LER_CENT -——--BAXIQ___ BEYENUE QUILAY BALANCE
2.00 4e31 111833, 25940. 85893,
6,00 l.80 91633, 50905, 40728,
10.00 le15 76500 667664 9734,
15.00 0.79 62484, 78962 -16478,
25.00 0449 44453, 90572, =46119.
5000 0.25 24468, 97260. =72792.
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*SEXCLUDING DEPRECIATION, INTEREST, AND INCOME Tax
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