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INTRODUCTION

The swse: potato or camote {Ipomoea batatas) has been used in the
Pnilipnines as human food for many decades, ts econonic value ranges
Srom a substitute for rice and corn to a staple food in some areas of
the country. The crop may also be used for animal feed, for starch
production and for various other industrial purposes, The sweet potato
thrives in many climates and in various types of soil in the Philippines.1
There is a continuous supply of the cxop the year around in many places
in the country,

Of all root crops grown in the country, the sweei potato leads in
importance, Of the 425,270 nectares planted to root crops in the
Philippines in 1977, 52 percent was devoted to sweet potatoes, The
total production of root crops in 1977 was 2.05 million tons of which
43 percent was sw2et potatoes (Table 1). The heciaragze planted to.root
crops and total production for the period 1967-1977 are presented in
Table 2.

The sweet potato represents the most importani vegstabls consumed
in the Philippines with an averages rate of use *hai is more than double
that of any other vegetabla.2 Based on the food and consumption survey
for the 1970-1975 period, the nationwide per capita use of swe2et potatoes

averaged 10,73 kilograms annually.3

1

“C. L. 3. Santos, Sweet Potato Marketinz in the Philippines,
Special Studies Division, Ministry of Agriculture, 77-10 (March 1977),
De 1a

2
Ibid.

3E. F, Avizuetero =t al. Income and Food Consumptions Summary of
19 Sconontic Surveys, Special Studies Division, Ministry of Agriculture,
78-15 (June 1978), p. 43.




Various studies have been undertaken regarding the culture and
utilization of sweet potatoes, A marketing study on this crop should
therefore, provide insight into the problems and practices affecting
its distribution. The objectives of this report are: (1) to review
the present state of economic knowledge conceraing production, utiliza-
tion and marketing of sweet potatoes in the Philippines and (2) to
propose and outline an economic study of some aspects of sweet potato

marketing.



TABLE 1.

Rootcrops Grown in the Philippiness Hectarage Planted
and Production (in Metric Tons) for 1967-1977.

1967 1968 1969
Hectarage Production Hectarage Production Hectarage Production

Sweet 135510 686761 .% 131800 672395 134680 70627%.1
Potato
Cassava 86520 528726.6 83880 481928.4 85630 487326,7
Gabi 22600 96265.2 23100 97267.7 22130 9179,1
Pao 3810 18215.3 3910 18374.3 3790 17779.8
Tugui 2700 10899.3 2720 10228.5 2580 60,7
Ubi 4960 26702.3 4950 24994, 2 4710 23087
Total 252100  1367570.1 250360  1305248.2 253580  1338107.4
Source: Republic of the Philippines Ministry of Agriculiure, Bureau of

Ag, Economics.

1970 1971 1972
Hectarage Production Hectarage Production Hectarags Production

Sweet 134520 731393.9 128310 656717.2 139400 051467.7
Potato
Cassava 82620 bh2222,6 21820 427054,1 82680 4396974
Gabi 23550 91628.3 24420 90097.1 25520 8625k,2
Pao 4270 17777.1 4260 16745.0 4140 17053.1
Tugui 2360 8828.1 2220 7879.7 2030 4h69.5
Ubi Eety 24413 ,1 4350 22137.5 4710 18762.5
Total 252360  1316263.1 245980  1220810.6 258480  1217704.4
Source: Republic of the Philippines Ministry of Agriculture, 3Bureau of

Ag. Bconomics.



Table 1 continued

1973 1974 1975
Hectarage Production Hectarage Production Hectarage Production

Sweet 144280 e47645,6 181000 806998 195730 986017.3
Potato

Cassava 87420 Hi4710.3 96710 4800t 5 119310 684506,9

Gabi 25110 91595.9 26340 84351 25970 92706.3
Pao 3450 13691.1 3380 14624 3920 19591.1
Tugui 1710 4188,1 1870 5174 1370 3453.9
Ubi 4360 18665.5 4610 19592 4910 20858,2

Total 266330  1220496.5 313910  14107% 351210  1807133.7

Sources Republic of the Philippines Ministry of Agricultures, Bureau of
Ag., Economics.,

1976 1977
Hectarage Production Hectarage Production

Sweet 208670 829453.7 221730 887748

Potato

Cassava 132690 794378,2 154270 987791
Gabi 36710 1124314 36380 123552.7
Pao 3300 19471, 5 4080 18224 ,8
Tugui 1230 44294 1130 4135.3
Ubi 6310 23754 8230 26621 ,2

Total 388910 1783918.2 426270 2048043

Source: Republic of the Philippines Ministry of Agriculture,
Bureau of Ag. Zconomics.



TABLE 2, Rootcrops: Hectarage Planted and Production (in Metric Tons)

by Region for 1967-1977

1967 1968 1969

Hectarage DProduction Hectarage Production Hectarage Production
Philippi- 252100 1367570.1 250360 1305248,2 253580 13381074
nes
Ilocos 3520 30239.1 3210 29901 .4 3090 29259.1
Cagayan 26060 220344, 5 25970 211075.2 25610 203127
Valley
Central 11890 75453.2 12360 768442 12440 77297.7
Luzon .
Southern 13200 77536.9 11150 66499,2 10860 64398,5
Tagalog .
Bicol 34500  183828.8 34320 17€030.1 36370 216337.2
Western 23060 88973.5 23210 g6ouz b 22690 86898.3
Visayas
Central - - - = v -
Visayas
Eastern 77500  313995.6 77480 312195.8 77050 3111441
Visayas
N&E 35260 186188.0 34560 151350,7 38180 161118.5
Mindanac
S &W 26710 191010,5 28100 1o4409,2 273C0 188526,9
Mindanao
Central - - - - - -
Mindanao
Source: Republic of the Philippines Ministry of Agriculture, Bureau of

Ag. Economics,



Table 2 continued

1970 1971 1972
Hectarage FProduction Hectarage Production Hectarage Production

Philippi- 252360 1316263.1 245980 1220810.6 258480 1217704 .4

nes
Ilocos 13990  1555i4,9 13880 150620 9750 96431.1

Cagayan 16750 130999.9 12140 73102.6 14670 100809.7
Valley

Central 10740 64839 7290 24512,3 8400 26732.3
Luzon

Southern 10490 65340,3 10940 66847,2 13950 74714,2
Tagalog

Bicol 35150 198090.6 38440 205709.7 44270 217385,.2
Western 17650 86675.4 12459 63932.9 10840 491447
Visayas

Central - - - - 43000 106309.2
Visayas

Eastern 83760 285089.9 85750 295643 4 51120 202075.2
Yisayas

N&E Lol7o 187373.6 41000 180495.4 37870 170078.7
Mindanao

S & 23350 138339.5 24090 159947.1 24520 1710241
Mindanao

Central - - - - - -
Mindanao

Source: Republic of the Philippines Ministry of Agriculture, Bureau of
Ag. Bconomics.



Table 2 continued

1973 1974 1975
Hectarage Production Hectarage 2Production Hectarage Production

Philippi- 266330 1220496.5 313910 1510754 351210 1807133.7

nes

Ilocos 9620 97067.6 15650 108507 18540 121416.7
Cagayan 15440 110373.1 7500 31233 8500 36494, 83
Valley

Central 7850 26300.4 6310 24985 64870 25225,3
Luzon

Southern 13620 78745 15190 129456 17010 125588.8
Tagalog

Bicol 47860 220289.4 68160 334176 79160 508678.8
destarn 2110 L0126.4 90 52157 11300 71011.6
Tisares

Central 41990 101766 71320 133395 71510 199136.7
Visayas

Bastern 30430 191194.7 76740 236643 79150 352037.2
Visayas

N&E 45700  176033.3 34740 255814 h2580 243809,9
Mindanao

S & 24710 180575.6 14320 104388 16790 119333.9
Mindanao

Central - - - - - -
Mindznao

Source: Republic of the Philippines Ministry of Agriculture, Bureau of
Ag, Econonics,



Tatle 2 continued

1976 1977
Hectarage Production Hectarage Production

Philippi- 988910 1783918.2 426270 2048043

nes

Ilocos 15340 107907.7 18270 130521
Cagayan 9560 Lol37 11510 49581.2
Valley

Central 8340 27191.5 9960 32201,7
Luzon

Southern 20290 84181,7 20110 706,6
Tagalog

Bicol 66640 503354%,3 66790 515316.8
Yestern 15050 84708 19480 83214,8
Yisayas

Central 64400 168049.5 79090 195443 ,2
Visayas

Fastern 97420 246667.5 §2330 248625.9
Yisayas

N&E 48000 156055 338810 134630.1
Mindanaoc
S&W 37230 333489.9 61530 528775.8
Mindanao
Central 6640 31643.1 83350 35027.9
Mindanao

Source:r Republic of the Phllippines Ministry of Agriculture,
Bureau of Ag, Economics,



CHAPTER I

TRENDS IN PRODUCTION

Total hectarage planted to sweet potatoes has varied erratically
over the 1967-1977 period but has shown an overall upward trend, In
1967, the hectarage planted was 131,510, Hectarage rose a small amount
in each of the succeeding two years with an average annual increase of
one percent, In 1970 the hectarags decreased by .004 percent and in
1971 it was further reduced to 128,310--z 5 percent decline, However
from 1972 to 1977 plantings experienced a continuous increase, Area
planted in 1972 was 139,400 hectares. The area increased by 4 percent
in 1973, 25 percent in 1974, and 8 percent in 1975. In 1976 area
decreased slightly by 2 percent but again increased by 15 percent in
the following year. Hectarage planted in 1977 was 221,730.

From Table 3 it can be observed that from the period 1967 to 1977
the largest area planted to sweet potatoes was in Bastern Visayas,
constituting 23 percent of the total hectarage in 1977. The Ilocos
Region a2nd Southern and Western Mindanzo Reglons have shifted toward
sweet potato production with increases in area planted from 2,020 and
7,250 hectares, respectively, in 1967 to 14,830 and 26,070 hectares in
1977. Cagayan Valley witnessed a decrease in hectarage planted to
sweet potatoes from 23,280 in 1967 to 9,550 in 1977,

Yields of sweet potatoes for the period 1967 to 1977 also exhibit
ma jor year=-to-year fluctuations, contributing further to annual varia-

tions in sweet potato production. In addition to the large annual
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variations in yields, there has been an overall decline in the average
yields per hectare ovaer the periocd 1967 through 1977. The average
yield in 1967 was 5.22 metric tons per hectare, Yields declined by

2 percent during the following year. In 1969, the average yield
increased by 3 percent, and the next year by another 4 percent reaching
the highest average so far attained, From 1971 to 1974 average yields
continued to decrease, In 1975 the yields increased by 13 percent but
decreased by 19 percent the next year, In 1977 the average yield went
down to 4,0 met;ic tons per hectare, This declining behavior in yield
is linked to technical problems such as lack of better quality planting
materials, insécticides and rodenticides.u In addition, (1) bad weather,
(2) marksting problems, znd (3) lack of educational progranms for sweet
potato producers may have coniributed to the declining trend.

Production of sweet potatoes in 1967 was 686,761.4 metric toms,
Output declined by 2 percent in 1968 but increased in 1969 and 1970 by
5 percent and 4 percent, respectively. In 1971 production declined by
10 percent and by another one percent each year in 1972 and in 1973, In
1974 there was a 25 percent increase in production and a further increase
of 22 percent in 1975. Production was $86,017.3 metric tons in 1975,
which was the highest during the ll-year period under consideration,

In 1976 production declined by 21 percent but partly recoversd with a

14 percent increase in the following year,

4Santos, p. 38.
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Table 3 shows the production in each region for the period 1967
through 1977. From 1967 through 1969 Cagayan Valley produced more
than any other region but its production has been decreasing since
1969. Bicol and Eastern Visayas had hizher shares of national produc-
tion from 1970 to 1977. Ilocos Region has had relatively rapid expan-
sion and may have potential for future expansion of sweet potato
producticn,

There has been no reported importation of sweet potatoes during the
1967-1977 period, according to the Central Bank statistical files., The
Philippines depends on domestic production for its supply of sweet |

potatoes,
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TABLE 3, Sweet Potato: Hectarage Planted and Production (in Metric

Tons) by Region for 1967-1977

1967 1968 1969

Hectarage Production Hectarage Production Hectarage Producticn
Philippi~ 131510  686761.4 131800 672395 134680 706274 .1
nes
Tloces 2020 20379.7 1970 20394.9 1980 20387.4
Cagayan 23280 194547.3 23230 185450.5 23250 1850004
Valley
Central 8270 58103,1 g610 59152.8 8700 59818
Luzon
Southern 5060 26077.5 4310 246k5,7 4200 23635.6
Tagalog
Bicel 20260 101316.1 20010 96220,5 21220 130628,2
Western 8150 29624 ,1 8230 29598.8 8200 29856,5
Visayas
Central - - - - - -
Visayas
Bastern 40030 176916 42030 175643,6 L2100 17€056
Visayas
N&E 15190 Glghly 2 15180 Lotih, 3 16780 Lbok17.2
Mindanao
S&W 7250 35253 4 8230 40863.7 8250 Losr2.9
Mirdanao
Source: Republic of the Philippines Ministry of Agriculture, Bureau of

Ag. Economics.,
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Table 3 continued

1570 1971 1972
Hectarage Production Hectarage Production Hectarage Production

Philippi~ 134620  731393.9 128310  656717.2 139400  651467,7

nes

Ilocos 11430 124057.8 10900 117935.7 7660 8114
Cagayan 14940 123033 10460 65599.6 11820 77306.7
Valley

Central 7530 52872.8 4150 14465, 5 5330 16236.6
Luzon

Southern 4020 23333.1 4150 25365.1 5240 26015.3
Tagalog

Bicol 20160 123509,0 21500 1357526 26880 154304,3
Western 6880 31898.1 4870 25403.0 Lhéo 21550,6
Visayas

Central - - - - 18120 43771.3
Visayas

Eastern 44920 158524 L3160 151013.5 30860 111479
Visayas

N&EBE 17730 56148.5 19860 71908.9 21280 75907.7
Mindanao

S &W 7010 37617.6 7260 48871.2 7750 53702,2
Mindanao

Source: Republic of the Philippines Ministry of Agriculiure, Bureau of
Ag. Economics.,



14

Table 3 continued

1973 1974 1975

Hectarage PFProduction Hectarage Production Hectarage Production
Philippi- 144280  647645.6 181000 806998 195730  986017.3
nes
Ilocos 7640 82035.3 12050 91704 15360 105000,6
Cagayan 13230 93334.5 6380 23246 €750 284847
Valley
Central 4870 15018,0 4520 16843 5230 21207.4
Luzon
Southern 4890 24871.3 7110 60804 7480 58583.6
Tagalog
Bicol 28250 145725,0 38590 181561 L2600 252716.7
Western Ly 50 17025,2 5480 27113 5570 39042.7
Visayas
Central 14660 31821.5 33260 4987 33320 81300.3
Visayas
Eastern 32320  112044.,9 45020 152699 46230  201007.4
Visayas
N&E 26960 78228,8 20640 141186 24780  136955,6
Mindanao
S&Y 5010 LE6H1 .1 7950 56825 8410 61718
Mindanao

Source: Republic of the Philippines Ministry of Agriculture, Bureau of
Ag. Econonmics,



Table 3 continued

1976 1977
Hectarage Production Hectarage Production

Philippi- 192270 781201.7 221730 887748
nes

Ilocos 12030 81991.1 14830 106632,5
Cagayan 7960 35384.0 9550 43689
Yalley

Central 6850 31637.6 8210 25559.2
Luzon

Southern 8610 313384 8770 37635.8
Tagalog

Bicol 19390 121698.4 36140 265764
Western 6780 43016,8 8210 37721.6
Visayas

Central 27850 76961 .6 34270 70047,2
Visayas

Fagtern 54080 186233 50280 129618,7
Visayas

N&&B 37710 106217.6 20610 62850.3
Mindanao

S &V 11010 66723.2 26070 88308,2
Mindanao

Sources Republic of the Philippines Ministry of Agriculture,
Bureau of Ag. Economics,

15
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CHAPTER II

TRENDS IN CONSUMPTION

Based on the results of the report on the 19 nationwide economic
surveyé of food consumption relative to income for the period 1970 to
1976, the average annual per capita consumption of sweet potatoes

was 10,73 kilograms.5

The consumption data are presented on the basils
of annual per capita rates of use by income groups., For those consu-
mers with an annual per capita income of less than ¥ 400 (lowest group)
average consumption over the f-year period was 13,5 kilograms. Average
per capita consumption for the ® 400 - 2 799 income group (medium low)
was 10.6 kilograms while that for the # 800 - ¥ 1,400 income group
(medium high) and for the ® 1,500 and over zroup (highest) averaged
9.9 and 8,9 kilograms, respectively. The average income elasticity
of demand from the lowest to the medium low group was ~,30. The
average income elasticity for both the medium low to medium high and
medium high to the highest income groups was -,11, while that for the
lowest to the highest income group was -.24%., The income elasticity of
less than zero, indicating decreasing consumption as income increases,
places sweet potatoes in the category of an inferior good to Philippine
COnsumers.

Table 4 indicates regional differences in per capita consumption
of sweet potatoes in the Philippines. Annual per capita consumption

ranged from a high of 30.8 kilograms in Eastern Visayas ic a low of 3,3

JAviguetero, p. 43.
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TABLE 4, Sweet Potato: Annual Per Capita Consumption by
Region, 11 Surveys, May-June 1974 - December 1976,

Philippines
Region Consumption Income—Quantity

(kilograms) Elasticity

Iloces 5.1 0,00 -
Cagayan Valley 5¢3 0.19
Central Luzon 4,9 0.59
Metro Manila L2 0.58
Southern Tagalog 3.3 0.40
Bicol 11.1 -C,06
Western Visayas 10,2 0,07
Central Visayas 15,1 -0.24
Bastern Visayas 30.8 -C.35
Western Mindanao 18,2 -0.27
Northern Mindanao 17.4 ~-0,01
Eastern Mindaras 10.4 -C.24%
Central Mirdanac 15,6 0.23
Philippines 10,6 -0,28

Sources =, F, Aviguetero et al, Income and Food Consumption
Patierns for Major Foods, Special Studies Division, Ministry
of agriculture, 78-13 (May 1978), p. 17.
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kilograms in Southern Tagalog. Regional differences in consumption may
result in small part from differences in per capita incomes, but are
largely determined by differences in tastes and preferences, The
tabulations indicate that the rates of consumption are high in many
areas in Visayas and Mindanao where sweet potatoes are used as a staple
food or rice/corn substitute. Rates of consumption are rather low in
many places in Luzon since rice is the major staple food and sweet
potatoes supplement rice in the diet,

The trends in total utilization of sweet potatoes could not be
determined at this point in time due to insufficient data, There are
no statistics for the proportion of local production that goes into
industrial use and that which has been wasted due to spoilage and
handling from producer to consumer,

If data were avallable, total requirement could be estimated by
the formulas

R* = C* 4 I* ¢ W¥* + E*
wheres C* = Human consumption requirements
I* = Requirements for industrial use and livestock feeds
W* = Allowance for wastage
E* = Exports

Human consumption requirements can be computed by C* = aN*

where a = average per capita consumption
N* = national population figure
Data on sweet potato exports are available from the Central Bank

of the Philippines (see Table 5).
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TABLE 5, Sweet Potato Exports, 1965-1977

- Quantity of Exports  Importing FOB $ FOB 2
(Gross kilograms) Country (Us Dollars) (Pescs)

1969 *

1970 *

1971 *

1972 *

1973 1,000 United Xingdom 180 1,220

1974 449,050 Hongkong &4,977 436,705

1975 10,400 Hongkong 2,230 16,324

1976 12,000 Hongkong 1,000 7,402

1977 150 Guam 270 1,962

Source: Central Bank Statistic Data, Manila Philippines.

*no exports

1in net kilograms
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CHAFTER III

TRENDS IN PRICES

As reflected in the retail price reports on the major agricultural
crops of the Bureau of Agricultural Economics during the period 1969
to 1976, sweet potato prices registered an average annual increzse of
14,71 percent.6 (Refer to Table 6 for reported average annual sweet
potato prices),

The Ilocos region witnessed the highest average retail price during
the pericd (79 centavos per kilogram) while Bicol received the lowest
average retail price per kilogram (46 centavos).

Sweet potato prices received by farmers registered an average
annual increase of 15 percent from 1569 to 19?6.7 Prices declined only
once--by 2 percent in 1976,

Ilocos and Central Luzon received the highest average farm urice
(36 centavos per kilogram) over the Z-year period., Southern and Western
Mindanao growers received only 23 centavos per kilogram, which was the
lowest annual average farm price over the period arnd only o4 percent of
the Ilocos and Central Luzon farm prices.

The relatively high price received by farmers in the Ilocos Region

6Using the wholesale price index in the Statistical Handbook of the
Philippines published by the National Census and Statistics Cffice in
1976 it was noticed however that the real retail price of sweet potatoes
had been decreasing from 36 centavos per kilogram in 1969 (1969 as base
year) to 21 centavos per kilogram in 1976,

?Using the same wholesale price index the real farm price of sweet
potatoes decreased from 16 centavos per kilogram in 1969 (1969 as base
year) to 12 centavos per kilogram in 1976,
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might have induced farmers to increase the area planted to sweet
potatoes from 2,020 hectares in 1967 to 14,830 hectares in 1977. Cne
would expect the farm prices of agricultural crops to be relatively
high in Central Luzon compared to those in other regions since these
provinces are near the major central market, which is Manila, Also,
population increases have expanded the quantity demanded in Manila,
Santos noted in the consolidated report of Sweet Potato Marketing
in the Philippines that sweet potato prices during 1974-1976 showed
relatively little seasonal variation.s Representative seasonal price
patterns are presented in Figures 1A and 1B. (The indices of seasonal
variation and indices of irregularity of sweet potato retail and farm
prices in Central Luzon were computed using the 13 months = moving

average method),

8Santos, D 3o
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TABLE 6, Sweet Potato: Farm-Retail Price Spreads 1969-1976
(In Pesos/Kilogram)

1969 1970

Farm=- Farmer's Farm- Farmer's
Retail Farm Retail Share of Retail Farm Retail Share of
Price Price Spread Retail Price Price Spread Retail

Price(%) Price(%)

Philip- 036 .16 .20 L N g 15 .18 51
pines - - - -
IlOCOS 039 .20 '19 51 .% -28 .16 &
Cagayan W1 2 .19 S 37 .19 .18 51
Valley

Central 26 24 12 £7 L2 27 15 &4
Luzon

Southern 31 17 A4 =5 «35 .21 A4 €0
Tagalog

Bicol W22 w2 .10 55 26 515 11 58
Western 40 A4 26 35 39 s 24 38
Visayas

Central - - - - - - - -
Visayas

Eastern A1 .13 28 32 .26 13 el 36
Visayas

¥&E o 4 o w22 35 «33 15 ot Ls
Mindanao

S&W «39 sl 28 28 L0 14 .26 35
Mindanao

Source: Republic of the Philippines Minisiry of Agriculiure, Buresau of
Az, Zconcmics,
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Table 5 Continued,

1971 1972

Farme= Farmer's FaArm- Farmer's
Retail PFarm Retail Share of Retail Farm Retail Share of
Price Price Spread Retail Price DPrice Spread Retail

Price(%) Price(?)
Philip- 46 24 _.z_g 2 52 .28 2L .i"
pines - -
Ilocos A48 .26 .22 b .63 NS5 1 =Je L9
Ca-ga-yan 045 423 |22 51 055 '30 025 55
Valley
Central 51 ey .26 49 +55 .33 .22 é0
Luzon
Southern .50 .28 22 56 .59 J1 .28 53
Tigalog
Western A7 .21 .26 Ls .S .28 .26 52
Visayas
Central - - - - - - - -
Visayas
Eastern L7 25 22 53 .52 .30 22 58
Visayas
¥&32 L0 .23 .17 58 A5 25 .20 56
Mindanao
S &H a7 20 27 43 L .21 23 48
Mindanao

Source: Republic of the Philippines Ministry of Agriculture, 3Bureau of
Ag. Economics.
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1973 1974
Parm= Farmer's Farm=- Farmer's
Retail Farm Retail Share of Retail Farm HRetail Share of
Price Price Spread Retail Price Price Spread Retail
Price(%) Price(%)
Philip- .63 A .32 49 .80 W .39 51
pines - - - -
Ilocos » 82 l39 043 48 1 009 . 50 [ 59 4'6
Cagayan .80 33 27 55 .88 L b 50
Valley
Central .63 b 29 5 B4 58 .32 62
Luzon
Southern .59 oL «18 69 .90 L6 L 51
Tagalog
Bicol 49 35 .15 &7 .66 o <! .28 58
destern 74 .30 oL 41 ) A6 235 57
Visayas
Central - Il - - - .38 - -
Visayas
Tastern 67 a3, |- Lé .82 40 2 49
Visayas
N&E G .28 .21 57 i » 39 .12 76
Mindanao
S & .50 .25 .35 42 .56 .29 37 4y
Mindanao
Source: Republic of the Philippines Ministry of Agriculture, Bursau of

Ag., Economics,
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Table 5 Continued.

1975 1976

b |

Farm= Farmer's farn- Parmer's
Retail PFarm Retail Share of Retail Farm Hetail Shara of
Price Price Spread Retail Price Price Spread Retail

Price(%) Price(3)
Philip- .85 2 43 59 .33 1 .52 fas
pines - - -
Ilocos 141 52 .59 47 1:37 i .93 32
Cagayan e .50 Jdy 53 .84 43 L 51
Valley
Central . 79 cu? -32 59 1. 00 -"4'3 '5? q’j
Luzon
Southern .78 6 .32 59 .98 L0 .58 L4y
Tagalog
BiCO]. 078 039 -39 50 046 138 . 08 83
Western .86 L2 R 49 1.10 L3 B7 39
Visayas
Central - - - -~ 1.05 L2 &3 490
Visayas
ZTastern 91 L6 45 51 .86 43 W3 50
Visayas
N &3 75 .39 36 52 gs .38 46 45
Mindanao
S & W .69 32 .37 46 .76 39 5 Lg
Mindanao

Source: Republic of the Philippines Ministry of Agriculiure, 3ureau of
Ag., Economics.
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CHAPTER IV

FARM=-RETAIL PRICE SFREADS

Dahl and Hammond define marketing margin as the difference between
farm price and retail price., Marketing margin refers only to the price
difference and makes no statement about the quantity of the product
marketed.9 Marketing margin is also defined as the farm-restail price
spread by the U,S. Department of Agriculture in reference to statistics
that present the retail and farm price differences,

The farmeretail price spreads for sweet potatoes in the Philippines
for the period 1969 to 1976 were determined by subtraciing the average
price received by farmers for sweet potatoes from the averags retall
price paid by the consumers for the same crop in the same year, Data
for both prices were gathered from the Philippine Bureau of Agricultural
Economics, Table 6 gives us the farm-retail price spreads of sweet
potatoes in the Philippines from 1969 to 1976.

A number of difficulties are encountered in atiempting to measure

price spreads.lo

Several difficulties relate to determining the average
retail price at which a particular product was sold in a given pericd.
Variables such as quality, unit of sale, type of stors, geograrphic
location all cause variation in retail prices, Other problems include

difficulty in obtaining accurate farm price data for individual products,

9

Dale Dahl and Jerome Hammond, Market and Price Analysis {New Yorki
McGraw Hill Inc., 1977), p. 135.

10U.S., Department of Agriculture, Farm-ietail Spreads for Food
Products, Misc, Pub., No. 741 (Washington, D.C.: Government Printing
Office, 1957).
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difficulty in obtaining precise data on spoilage and shrinkage of
physical quantity as the product moves from farms to consumers, and
difficulty in establishing the valus of by-products when they must be
considered, These limitations may affect the accuracy of the price
spreads computed from prices in Table 6.

The national average farm-retail price spread for sweet potatoes in
1969 was 20 centavos per kilogram. In 1970 the spread decreased by 10
percent. However, from 1971 to 1976 it increased at an average rate of
19.5 percent per year, Farm-retail price spread in 1976 averaged 52
centavos per Kilogram of sweet potatoes,

The Tarmer's shere of the retail price was 44 percent in 1969,

It increassed to 51 percent in 1970, 52 percent in 1971, and 5% percent
in 1972, It decreased, however, to 49 percent in 1973. In 1974 it went
up to 51 percent but declined to 49 percent again the next year, In
1976, the farmer's share was down to U4 percent,

In 1976, the Ilocos Region had the highest average retail price and
highest average farm price but the farmer's shars of the retail price
was the lowest (32 percent), The corresponding farm~reiail price spread
was 93 centavos per kilozram, The Bicol Region had the lowest average
retail price, but Bicol farmers' share of the retail price was the
highest at 83 percent, The farm-retail price spread in this reglon
averaged only 8 centavos per kilogran,

Thers is a general preconception that wide margins mean high prices
to consumers and low prices and incomes to producers and accordingly,

the narrower the margin, the more eificient the market is. However,
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this is not true in many cases, If each farmer peddled his produce
from house to house, cr if sach consumer bought her goods by shopping
from fara to farm, the prices paid by consumers and the prices received
by farmers would be identical, The marketing margin would be zero.
But this ioes not make the marketing system officient since a great
deai of time would be spent in the marketing process, and imporiant
marketing functicns may not be performed effectively., The marketing
margin represents charges for many different marketing services such
as assembly of products from the farmers, storage, transportation,
processing, wholesaling and-retailing. Entrepreneurial returns or
profit for those who provide marketing services must be inecluded in
the margin alse, The efficiency of a market, thersfors, cannot be

measured simply oy the width of the margins, sither in percentage form

or in aksclute a.m.ounts.i1

Increasing profit levels often are construed
tec be an indication of market inefficiency, However, thers are no
absolute standards o "reasonableness" in profit levels,

Generzlly, the marksting process begins wiih the gathering or
asssabling <¢f farm products from the farmers, TFhysical functions such
as storzgzs and traasportation are performed by marketing zgencies as
are the facilitating functiong of standardization, finaneing, risk
bearing and merket information,

After thsy lsave the farm, most products are processed or prepared

in some way for shirment or sale at retail, Generally, the more a

14
“Gaoffrey Shepherd, Gene Futrell, and J, Robert 3train. Marketing
Farn Froducts, 5th ed, (Ames: Iowa State University Press, 1976, p. 232.
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commodity is changed from the time it leaves the farm until it reaches
the consuner..the greater the portion of the retail price represented
by processing costs. For instance, costs are lncurred when sweet
potatoes are processed into starch, Likewise costs are incurred for
the functions of whelesaling and restailing., Expenses such as taxes,
depreciation, »epairs, bad debts, interest and rent must be recovered,
along with those for the obvious items such as labor, packaging,
product waste, energy, etc., in the marketing margin for the product.

The farmer's share of the rstail price often fluctuates over a
period of time as observed in Table 6, This results from the changing
farm-retail prices and the relatively inflexible natiure of the marketing
margin,

Several factors tend to explain why marketing charges do not move
up and down with farm=retail prices. Changes in farm prices are usually
the result of lncreases or decreases in product availability, When
farmer's prices decline because of increase in supply, marketing costs
are not directly affected because they are raslated to the physical
product rather than the peso=-value paid to farmers and to price trends
as a whole. For example, it takes the sanme amount of space to transport

sweet potatoes whether they are sold for 90 or 30 centavos per kilogranm,
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CHAPTER V

TIME, SPACE AND FORM CONSIDERATICNS

The main concern of this report is the problem of getting ‘the
commodity from producer to consumer at the lowest cost permitted by
marketing conditions and available technology. Value is added in the
marketing process through change in time, space and form of commodities
delivered to consumers,

Marketing costs relating to each value-~incresasing physical function
are costs of storage from one time psriod to another, costs of trans-
portation from one place to another and costs of conversion from one
form to another. These costs are the =sconomic basis for the tinme,
space and form differentials in prices that exist in the markets for
farm products.iz

An analysis is hereby presented with regard to time, space and
form considerations which characterize the Philippine sweet potato

market,

Time Considerations

For many farm commodiiies production and marketing are characte-
rized by a high degree of seasonality. The period of harvest for crops
in a single region encompesses periods of a few weeks to a few months
at most. Cn the other hand, demands for farm products tend to be

rather stable throughout the year. This means that the marketing

{2
Ibid, p. 13.
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system for farm products must stors or hold much of the annual
production and allocate it throughout the year, Two kinds of costs
involved in this process reported by Dahl and Hammond are: 1) The
direct costs of providing the physical facilities for storage; and
2) The costs that are due to the risk of price changes which cccur
while the product is in storage.13 Other costs include inventory
carrying costs, costs of maintaining product quality and costs of
unavoidable product losses.

The time factor for sweet potato marketing is not as big a problem
as with commodities requiring a highly specialized environment, however,
extent of spollage and loss during marketing 1s not really known and
might be quite high. Storage facility costs are not high since swesat
potatoes can be stored in ordinary room temperaturse, However, accor-
ding to the "Philippine Recommends for Vegetables," to maintain the
quality of sweet potatoes, storing should be maintained at 10°-13° and
80 percent to 90 percent relative humidity (RH). Injured or bruised
surfaces should be allowed to heal by curing at 32°C and 95 percent to
97 percent RH for a few days, Properly cured roots will last for five
to eight months.14

Sweet potatoes can be grown all year around in a wide variety of
soils all over the country. Seasonal sweet potato prices have generally

remained stable for the past years.15 One possible way of reducing

13Da.h1. P. 186.

14Philippine Council for Agriculture and Resources Research, Phili

ine Recommends for Vegetables (Los Banos, laguna, Phil., 1976), p. 102.

15Sa.ntos, Te 3u
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marketing costs is programming production (i.,e., staggering planting
schedules) to meet 2 particular market demand in a specific period,
Proper timing of planting, harvesting and marketing of sweet potatoes
will lessen, if not minimize, the effecis of seasonality and fluctua-
tions of supply and prices, Manila, the major consuming center, gets
its supply from different producing centers all year around to nmeet
its demand, thereby reducing seasonal price fluctuations., The Tarlac;
Pangasinan crop comes early in the year, the Cavite crop around mid-

year and the Bataan crop late in the yea.r.16 (Figure 2A).

Space Considerations

Prices for sweet potatoes vary from region to reglon (Table &),
In 1976 the retail price per kilogram of sweet potatoes ranged from a
low of 46 centavos in Bicol Region to a high of # 1.37 in the Ilocos
Region., Santos poiﬁted out in the survey report that the price diffe-
rences for the commedity reflect differences in location as well as
other factcrs.l?

The geographical flow of sweet potatoes is mostly intra-island
rather than inter-island. (Figures 2A, 2B, and 2C), Fotatoes produced
in each of the thrse major islands are consumed and utilized in the
respective islands (e.g., those produced in Luzon are also consumed in
Luzon), Inter-island flow of sweet potatoes is nil. How far sweet
'pataﬁoes can be reasonably transported by coastal ships or on land

berore product value disappears is not known,

15
Ivia, 2. 33.

’ 1?Ibid, T e
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Prices of agricultural products vary geographically in relation
to the transportation differential required to move commodities from
one place to another, The means of transportation used depends upon
the availability of the modes of transportation and the unit-distance
rate for each mode,

One wzy by which intra-regional and interregional trade can be
appreximated and minimum cost transport patterns determined is through

the use of the transportation model,

Forn Considerations

The form in which sweet potatces are marketed has 2 significant
bearing on marketing costs, Measurable sources of price variation
#ithin the form dimension consisted of grade, type of coniainer and
product form.

Sweet potatoes are generally sorted by removing the diseased and

badly btrulsed tubsrs befose packaging them for market,®

Grading is
done by sorting the sweet potatoes into four size groups. ZIZxira large
called No, 1's; large called No. 2's; medium called No, 3's and small
called No, 4's. Typically the price of No, 1's is more than double
that for No, 4's. This should encourage farmers to produce the largest
sweet potatoes possible and sort thea by size, But without a uniform
standard for each size category it is difficult to get uniform sizing
among the various growers. To a grower who has no No, 1's, the No, 2's

look big and are likely to be ciassed No, i's, Likewise, when prices

18144, 7. 13,
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are high, the No., 2's are likely to be called XNo, 1'5.19

After washing, the sweet potatoes are generally packed in "kaings"ao
or sacks for sale, The weight of the container varies depending on
their sizes. Farmers seem to have little idea about the conversion of
sacks or "kaings" of sweet potatoes into kilograms, The retailers sell
sweet potatoes on a "tumpok" (a pile) basis., There is no set way of
measuring the quantity contained in a "tumpok".z1

Selling by sack affects the bargaining povwer of farmers due to
buyer'’s concern regarding the contenis, This resulis in less favorabls
prices to farmers, Consumers were also affected by buying on a "tumpok™
bagis since selection of good sweet potatoes in a "tumpok" was nct
permitted.

Standardization of sweet potatoes by size, color, texture of the
outer covering and presence or absence of weevil damage would likely
permit sale by description if implemented, Siandardization of quality
factors and weights would permit improved price reporting and, presuma-
bly, pricing efficiency in sweet potato markets,

Governments frequently play an important role in establishing
uniform grade standards, Government participation has expected advan=-

tages as follows:t (1) the zovernment can more easily act as a disinte-

rested third party in applying the zrades; {2) grade proliferation may

19L. B, Darrah and F. A. Tiongson, Agricultural Marketing in Philipp-

ines, (Los Banos, laguna, Phil.: University of the Philippines Collegs
‘of Agriculture Textbook Boaxd, 196%) p. 248,

20Kaing is a2 wover bamboo basket which is used as a container, It

varies in size,

2lsantos. D 7
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be reduced; and (3) grade terminolozy is likely to be more uniform
and less confusing.zz

Another important factor which has a direct influence on marketing
costs is the degree of processing, This involves change in the physical
form of sweet potatoes in accordance with consumer demand, Table 7
gives us the forms by which sweet potatoes can be prepared for human
consumption, ILikewise, sweet pctatoes can be utilized for feeds and
starch production and other industrial purposes. A project presently
supported by the National Food and Agriculture Council has shewn that
sweet potatoes can be utilized for making flour, snack foods (shos=
string ard chips), wine and "nata” 23

Some of the factors contributing to potential popularity of pro-
cessed products to consumers are: (1) assurance of products with
acceptable levels of quality, (2) convenience in storage, (3) ease of
preparation of the processed products, and (4) avoidance of the high
rates of spoilage frequently encountered with fresh market sweet

potatoes.

2

Dahl, p. 213.
23Hational Food and Agriculture Council, Sweet Potato: Its Potentialis
for Food and Feeds in the Philivpines (Quezon City: Naticnal Food and
Agriculture Council, 1976), p. &%.




TABLE 7. Forms in which Sweet Potatoes can be Processed for Food

Manner of
Preservation and
Type of Product

Characterization

Canning:

Sirup packs

Vacuum packs

Solid packs

Purees

Baby foods

Freezing:

Strips, slices,

dices, chunks

Mashed, souffle

Purees

Dehydrationi
Strips, dices

Flakes

Flours

Small whole roots, chunks or mixed types
packed and processed in sugar sirups of
varying concentrations,

Roots, as above, processed under vacuum
without addition of sirups,

Mashed stock packed solidly in cans and
heat processed.

Comminuted, strained, precocked stocks,
usually unflavered, heat processed.

Specially prepared and blended heat-
rrocessed purees for infant and child
Teeding. Usually without additives.

Variously prepared from peeled or unpeeled
potatoes, frozen with or without sirups,
and with or without cooking or baking,

Stock prepared as for solid=-pack canning,
but preserved by freezing,

Pureed rroduct preserved by freezing.

Prepared pieces tlanched, dehydrated with
heat and vazcuum with or without anti
darkening treatments,

Peeled, preheated stock, sliced, cooked,
pureed, double=drum dried flaked,
packaged in low-oxygen atmospheres.

Stock washed and dehydrated fresh or
af'ter cooking, ground and sifted,



Table 7 continued
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Mamner of
Preservation and
Type of Product

Characterization

"Alayam" and similar
specialty products

Cooking in o0ils

Chips

Prepared prebaked roots pulped pureed,
other additives incorporated, extruded
onto trays btaked in ovens. Used directly
as cookies, snacks, or confections; or
ground to give "Alamalt" flour for use in
ice creams or other products.

Prepared raw slices of suitable thickiess
and shapes immersed in hot cocking oils,
drained, salted as desired, packaged in
low=oxygen atmospheres,

Source: U.S. Department of Agriculiure, Agricultural Research Service,
Sweet Potato Culture and Diseases, Agriculiure Handbook No, 388

(June, 1971), D. 4,
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CHAPTER VI

RESEARCH PROPOSAL

I, Purpose of the Study

The primary purpose of this research proposal is to provide economic
information needed for getting sweet potatoes from the space, time and
form that they enter the market to the space, time and form needed for
providing to consumers maximum satisfaction at minimum marketing costs.
A major objective is to establish a framework within which the various
physical dimensions of marketing costs can be analyzed and the affect
of unit cost changes on market flows determined.for the purpose cf
minimizing costs and developing an effective and workable marketing
program for sweet potatoes, It also aims to give information on the
costs associated with each factor and provide alternative paths to

minimize such costs in balancing supply and consumption,

II. Areas to be Studied

Central Luzon, Southern Tagalog and Bicol Reglons are reported as
major sweet potato suppliers for Luzon. (The geographical flow of swest
potatoes in Luzon is shown in Figure 24). In 1977 production in metric
tons was 25,559.2 in Central Luzon, 37,5835.8 in Southern Tagalog and
265,764 in 3icol (Table 3). The major production centers reported wers
Tarlag, Pangasinan, Cavite, Bataan, Batangas, Oriental Mindoro and
Camarines Sur. The Tarlac-Pangasinan crop comes early in the year, the
Cavite=Batangas crop around mid-year and the Bataan crop late in the year.

From each oY these areas, sweet potatoes move into other Central Luzon
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areas (e.g., Nusva Ecija, Pampanga and Bulacan) and to the Metropolitan
Manila area which is the major destination, In Bicol, a major portion
of the produce went to nearby markets within the area; in all other
areas of Luzon, a relatively small amount was consumed within or near
production area.s.z4

Producticn in Central Luzon and Bicol was reported to go 98 percent
for human consumption and 2 percent for processing in 1974. In Southern
Tagalog 100 percent of producticon was reported to go for human consump=-
tion.25

In 1976 retail prices per kilogram of sweet potatoes Were a peso
and 25 centavos in Metropolitan Manila, 2 peso in Central Luzon, 98
centavos in Southern Tagalog and 46 centavos in Bicol, Farmer's share
of the retail price was 43 percent in Central Luzon, 41 percent in
Southern Tagalog and 33 ps»cent in Bicol (Table 6).

Cent':::al Luzon, Southarn Tagalog and Bicol Regions offer opportunities
+0 observe contrasts in marketing practices, nlanting and harvesting dates,
existing processing activity and a major market that will permit study
of various rstail marketing technicues arnd analysis of demand responses
over a major population #ith a broad range of income lsvels, The thrse

regions have the varisty of markets and marketing characteristics that

makes them very suitable for a2 baseline study of sweet potato marketing

21,'S.'a.m;c.»s. Ds 33

ZDM. V, Javier, Sweet Potato Marketing, Part I:; Bicol, Special Studies
Division, Ministry of Agriculture, 74-20 (Septermber 197%), p. 16;
T, G, Pili., Part IV: Southern Luzon, 75-4 (February 1975), p. 16:
1. P. Carlos, Dart VI: Central Luzon, 75-7 {March 1975), p. i8.




in the Philippines.

III. Research Approach

A, Concevnt and Use of the Transvoriation Linear Prozramming

The transportation linear programming method will be used to find
the minimum cost program for distributing sweet potatces from several
supply points (sources) to a number of demand points (destinations).
The transportation problem may be stated generally as:

Minimize the objective functiocn

hr: n
gg Z Z c- X- ¥ ] fori=1|2|o|c’m; j“l'z’lﬁljn
sml  gut 19 1

subject to the constraints that

n
E x--ﬂnn, forj=1,2|o-.|n
ju d
n
z x- us,g foriaigzjqaljm
i=t Y
and
Xijzo Zorall iamd J

Dj and Si are nonnegative integers that represent, respectively, the
demani at the jth destinaticn and the supply at the i ith source, The
mcedel wili allocate the surplus gquantities from the nultipls origin
points among the deficit quantities at the multiple destiration peints
30 that requirerents of all the destinations are satisfied at a minimum
total cost for the system as z whols, The "User's Guide to Computerized

Syzsten Jor Feazsible Agzribusiness Develoament“ 26 will be used as reference

ichard Thillips et
Peasinle Acribusiness Dev
sity Food 3nd Faed arain

User's Guide to Computerized System for
nmnrt 2 vols. Manhattan, Xanszs 3tate Univer-
stitate, dev, ed., July ;977) Vol, 2, Sec, 12
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for structuring the problem and input data for computer znalysis,

Initial empirical analysis will be limited to the study of the
time and space dimensions of sweet potato marketing, The form dinmen-
sion will eventually be included in the nodel when the development of
an integrated least-cost marketing network is considered in the simula-
tion. The time required for production, transport and utilization will
be reflected in the model by considering the time dimension of both
the quantities supplisd and the quantities demanded and treating storage
as an alternative to transport in the optimum solution, The model
contains the recursive feature so that the volumes assizned to storasge
in the solution for the previous period are added to the supply of quan=-
tities available for distribution in the current period,

The computer package program which will be used %o solve the
recursive linear programming problem is also availabls at the Ministry
of Agriculture Computing Center in the Philippines. The model as
formulated deals simultaneously with the lsast-cost marketing pattarn
in time and space, ©Seperate soluticns are obtained for each month
during the marketing year. For a given month, the alternative destina-
tions include (1) current consumption at thé origin point, (2) current
consumption at destination points, (3) storage at the origin point for
later consumption there, storage at the origin or at the destination
for later consumption at the destination point. The transfsr cost for
each of the links entered to the transportation model represents the
least-cost method of transfer via that link, ziven the existing marks-~
ting system, The guantities available at each origin point in the

period are allocatad among the alternative destinations in time and space



so as to minimize total marketing costs for the commodity.27

The second month of the marketing year represents a new linear
programming problem with new current volumes of demand at each loca=
tion and new volumes of demand for storage to serve future requirements
at these locations, The available supply quantities for the second
nmonth at each location are defined as the current gquantities plus the
accumulated quantities in storage from prior periocds, The marketing
costs for the links in the current month represent transportation costs,
but those for the succeeding month are a combination of storage and
transportation costs, This same process is repeated month by month in

sequence through the marketing year,

B. Transportation Linear Programming Model = An Example

A hypothetical model is hereby presented to provide a working
example of how computer analysis can be aprlied to the transportation
linear programming approach that is being proposed. This example makes
use of the master projection computer program developsd at Hansas State
University which is available at the Ministry of Agriculture Computing
Center in the Philippines.

In the sample model, Camarines Sur, Baiazan, Pangasinan, Tarlac,
Cavite, 3atanzas, Metropolitan Manila, Nueva Ecija and Pampanga are
considersd as both supply and demand points, To facilitate analysis, a
single shipping point is selected for each area as followss Naga in

Camarines Sur, Balanga in Bataan, Carlos in Pangasinan, Tarlac in

271vid., Vol. 1, Sec. 7=k,
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Tarlac, Cavite in Cavite, Batangas in Batangas, Diviscoriz in Metro-
politan Manila, Cabanatuan in Nueva Ecija and San Fernande in Pampanga.
Since Metropolitan Manila is supposed to be just a destination point,

a fictitious supply row is established to this area to convert an
unbalanced transportation problem to the required balanced transforma-
tion format in order that the recursive featurs will function properly.
The supply quantities for the current month and the demand requirements
for both trne current and the succeeding month are considered in each of
the month-by-mcnth computer runs, March, which is assumed as the peak
harvest month fcr sweet potatoes in Luzon, is designated as lhe first
ronth of the marketing year,

The supply, demand, storage and transportation cost coefficiants
which are the input data needed for the computer run, are derived from
several sources, The 1977 production data have teen used as z guide in
estimating quantities suﬁplied. Arbitrary figures are assigned for each
nonth in each of the producing provinces based on thelr respective
reported peak harvest seasons, Since data are not availatle, Cctober and
November are designzated as peak harvest months for sweet potateoes in
Camarines Sur. Table &8 shows the calculated supply of sweet rotatoes
ty month,

In the sample problem it is assumed that monthly per cariia consump-
tion iz constant, Since provincial data are not available the reported
annual regicnzl average per capita consumption figures are uzed to

2 ; ’ 2 . . -
determine tne monthly averages, 8 The demand rejulrements are chtained

28

Aviguetero, . 17,
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by multiplying the estimated 1977 population for each province by the
regional monthly average per capita consumption (Table 9). The supply
and demand quantities are in metric tonms,

The distance from each supply point to each alternative demand
point is obtained from a road map. A constant figure of 30 centavos is
multiplied to the kilometer distance to determine transport cost per
metric ton., An arbitrary ten pesos is added to transport cost to obtain
the marketing cost {(i.e., storage and transportation costs) per metric
ton for the second month in each of the monthly runs (Table 10).

The reliability of the computer output depends on the accuracy of
the input data used. Since accurate data were not avallable at the time
the sample problem was solved by the computer, the results do not provide
a representative picture of the marketing flow of sweet potatces and
that the whole process serves only as a working model,

The instruction for rumnning the data in the computer sysitem is in
the "User's Guide to Computerized System for Feasible Agribusiness
Development.“29 The optimum sclutions for the sample problem are summa~
rized in Table 11. In March, for exaample, Camarines Sur, Baiaan and
Pangasinan were able to satisfy their own requirements for the current
month, Tarlac and Cavite imported from Pangasinan for their local
consumption needs, Metropolitan Manila filled up its demand by inmporting
from Pangasinan and Tarlac, Nueva Zcija and Pampanga utilized their
supply and imported from Pangasinan to meet their requirements, Batangas

utilized its own supply and ended deficit, The surplus were allccated

Q
2'Phillips. Vol, 2, Sec., 12, 1=56,



TAEBLE 9. Calculated Monthly Demand by Destination
for Sweet Potatoes
(in Metric Tons)

Area Number and Location Calculated Demand
21 Camarines Sur 1078.5
22 Bataan 108.5
23 Pangasinan 69641
24 Tarlac 2012
25 Cavite 175.9
26 Batangas 313.2
27 Metro Manila 2290.4
28 Nueva Beija L4274
29 Pampanga 45545

TOTAL 5826.7
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for the succeeding month, Camarines Sur and Bataan stored their own
surplus for the next month., After satisfying its demand requirements
for the succeeding month, Pangasinan shipped its surplus to Bataan,
Tarlac, Cavite, Nueva Ecija, and Pampanga, Tarlac and Cavite shipped
their surplu; to Metropolitan Manila, Since the model has a recursive
feature the surplus quantities assiznred to storage in the solution for
March were automatically carried over to the supply figures availatle
for distribution in April.

Table 12 indicates the minimum monthly marketing costs incurred for
transferring sweet potatoes frcm origins to destirations, These consist
of transpert costs for the transfer of the commodity duvring the current
month, and a combination of storage and transport costs for allocation
to the succeeding month., The monthly avsrage cost figures are obtained
by dividing the total costs incurred by the total supply quantities
allocated for 2ach month., It is observed that there are large variations
in the monthly total cost and average cost figures but these should not
be given undue importance, Reascns for the differences are: (1) Low costs
are incurred during the months when a majority of the provinces become
self-sufficient (e.g., May and June). If demand requirements are satis-
fied from each source, transier costs would be zero, (2) Transport
and storage ccsts would be lower for the current month if these costs
have zlrezdy besn charged to the preceding month (e.g. October - November).

Table 13 shcws the average monthly inventory by destination point
and averzgze utilization of warehouse space, The average nonthly inven-
tory is the gquctient obtained by dividing the number of storage months

(in this case, it is 12) into the sum of the guantities allocated for



TABLE 12,

Summary of Minimum Costs - An Example

Month Total Cost Ave, Cost (®/MT)
¥arch ® 260,102,549 ? 26.53
April 159,129.25 15.50
May 36,565.€5 4,25
June 53,966.19 6.63
July 130,616.81 12:52
August 79,688,30 8.23
September 223,242.29 25,29
Octoter 630,79%.04 56.85
November 360,346.51 30,92
December 258,566.17 23.62
January 60,252,93 &.94
Fetruary 151,218.29 16,85
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TABLE 13. Average Monthly Inventory by Destination Point
and Average Utilization of Warehouse Space =-

An Dxample
Arvea Fo,  Location Iﬁ::;t’:;;t?g) % Utilization
21 Camarines Sur 834.3 77
22 Bataan %8.8 91
23 Pangasinan 413.7 59
24 Tarlac 251.4 g9
25 Cavite 148 .4 8
26 Batangas 220.0 70
27 Metrc Manila 1363,9 &0
28 Hueva Ecija 366.0 86

29 Pampanga 390.5 86
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storage to each destination during the marketing year as gatherad from
Table i1. Percentage utilization is the ratio of average monthly inven-
tory to capacity. The capacity refers to the maximum quantity allocated
for storage in any month during the marketing year, As indicated in
Table 13, possible storage sites for sweet potatoes are Bataan and
Tarlac with warehouse capacity in metric tons of 108.5 and 281.2 respec~

tively anrd corresponding percentage utilization of 91 and 89.

C. Collection of Necessary Real Data

Input data needed for the study will be obtained from several sources.,
Data on shipment by crigin will be gathered through interviews with major
traders in each consuming center. Wholesale prices in each consuming
center will be obtained from the Zureau of Agricultural Zccnomics. Popu-
lation and income data to be used in the analysis of demand for each
consuming center will be gathered from the Bureau of Census and Stetistics.

Data to be used in the analysis of supply will be gathered in coordi=~
nation with the production itechnicians from the Bureau of Flant Industry/
Bureau of Agricultural Extension and the provincial statisticians fron
the Bureau ¢f Agricultural Eccnonics assigned in each producing area,
Primary data on production need to he gathered since only regional data
are availahle at the Bureau of Agricultural Economics and these data
do not irdicate provinces and zreas of importance,

Data on costs of storage will be gathered throuzh interviesws with
farmers, agricultural engineers and major traders in the areas to be
studied, The commonly used method of economic analysis, fixed and
variable cost analysis or simple budget zralysis will te adopted to

calculate the costis of storage based on normative operations and practices,
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The costs of transporting sweet potatoes from producing areas
to consuming centers will be obtained from a survey of shippers and
brokers operating in the areas to be studied, Assuming that the trucking
business is competitive and there is no backhauling transportation
charges for shipping sweet potatoes from a given production area to a
particular market depend on (1) the rate per kilometer and (2) the
distance to market. To establiish the rslationship between transporta-
tion costs and distance, the general equation for transportation rates
as a function of distance can be written:

Y = £(X)

where Y is the transportation costs in pesos per metric ton and X is
the approximate one-way distance in kilometers between shipping point
and destination, Regression technique will be considered to determine
the appropriate form of the generzl equation, Unit costs of transpor-
tation btetween selected shipping points and consuming centers will be
computed by using the estimating equation, If a difficulty arises in
the collection of data, the economic engineering costing rrocedure may

be adopted.

D. Research Methodology

The immediate objective of this research proposal is to describe
and evaluate some characteristics of the sweet potato marketing systen
in the Fhilippines, primarily, to determine how the system's output is
affected by changes either in the quantities supplied and demanded or
in the unit cost changes., The first stage of the research is the cons-
truction of the transportation linear programming model which represents

the relevant characteristics of the "real-world" systenm.
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The second stage is concerned with the operation of the model.
The operation phase involves a generation of synthetic output data
(i,e,, we systematically vary inputs to the model in order to determine
how the resulting output characteristics are affected). The ultimate
purpose, of course, is to infer from the data generated through opera-
tion of the model how the corresponding real-world system would function

under similar circumstances.

IV, Potential Benefits

Bssentially, the proposal is an attempt t¢ develop 2 handy method
of studying some physical characteristics of sweet potato marketing.
However the approach is quite flexible, The method can be applled to
the study of other agricultural commedities especially in determining
the economic feasibility of physical improvements to the marketing system.

The transportation linear programming model, in itself, can be used
for developing optimum inter=-provincizl flow patterns, If proposed
improvements are projected in the model, the total benefitis as well as
the inciderce of thnese benefitis are determined by comparing the results
cf the linear zrogramming solutions with and without the improvements.,

In making the comparative runs through the transportaticn linear
programming model with and without specific proposed improvements, the
quantities of supply and guantities of demand rormally are held constant
while the least-cost marketing pattern is modified to reflect the
vroposed inmprovements, The optimum flow patterns may bte quite different
with and without the proposed improvements, even though by definition

hoth must meet the tctal demend requirements during the projected period
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for which the runs are made, The total marketing cost for the solution
without the improvements minus the total marketing cost with the proposed
improvements equals the savings (benefits) which can be attributed to

the improvements. The two distribution patterns can be compared to see
how the benefits (includinz possible negative benefits) are distributed
among supply points and demand points over the whole set-up.

Proposed improvements in marketing channels and facilities will
affect the best possible marketing flow pattern in either or both of iwo
ways: (1) by reducing or eliminatinz capacity restrictions which force
use of routes more costly +han the lsast-cost routes, and (2) by reducing
the unit costs for some of the marketing links in the flow so that the
least-cost routes themselves become less sxXpensive,

The transportation model used in the computer system for feasible
agribusiness developnent does provide shadow prices. A comparison of
the shzdow prices included in the output from the linear programming
solution for the different links will provide a good indication whers
reductions in marketing costs would be most beneficial to the sysiem as

30

a whole,

3%pnsi1150s, Vol. 1, See. 7-13.



CHAPTER VII

SUMMARY AND CCNCLUSICNS

Sweet potato is the most important vegetable consumed in the
Philippines. It is used not only as food but as a material in the
manufacture of alcohol, starch and other industrial products. Ffurther-
more, on account of its high feeding vzlue, sweet potato can be fad
to farm animals,

A comparison of the average present day ylelds by weight of sweet
potato, cassava, yellow corn and sorghum shows that on a yearly baesis,
sWweet potato yislds 110 percent more than cassava, 400 percent more
than yellow corn and 387 percent more than sorghum., This is only
considering the root yield of sweet potato. Furthermore, given more
attention to cultural practices for this crop, the possible improvement
for roots alone is estimated to be 500 percent.31

The nutritive value of sweet potatoses are high., They are good
sources of energy-supplying sugars and other carbohydrates; of calcium,
ivon and other minerals; and of vitamins particularly of Vitanin A in
the popular hizh carotene orange-flesh varieties and of Vitamin 0.32

In nutritive value, sweet potatoes produce more protein, iron
Vitamin A4 arnd Food Znergy per hectare than each of the other {three cxrops,

Also, sweai potatoes can support more persons per day for their nutrient

31N.F|A.le pd 1!

32U.S. Departaent of Agriculture, Agricultural Research Service, Sweet
Potato Culture and Diseases, Agriculture Handbook No. 388 (June 1971),
De Je




and caloric requirements than either rice or corn which constitute
the bulk of the Filipino diet.>>

Its high nutritive values are not only of importance as human food
but alse as animal feed, Sweet potatoes can replace corn in broiler
rations by as much as 50 percent and in swine rations as much as 100
percent without seriously affecting the digestability of the rations.Bu

Sweet potato can also be utilized for making flour, snack foods and
wine, Sweet potato contains 14-25 percent starch, hence it is a good
source of starch which proves quite suitable for use in certain adhesives,
in bakery products and in laundry products.

Aside from its high yield potential, high nutrient value and versa-
tility of use, it is also a crecp that is easy and cheap to grow, sturdy
during drought and typhoons and acceptable by the Filipino people,
Considaring all its attributes, sweet potato deserves more atiention
not only on the production aspects but also on the economlics of marketing
the commodity.

Whenever food prices increase, consumers want to knew why. They
ask how much of the food peso farmers are receiving and who gets the
differsnce, Likewise, farmers look at prices in the retail markets and
at the orices they are being paid for farm products and they want to
know what becomes of the difference.

The main concern of this proposal is the marketing problem of

333. L, Villareal, Sweet Potato: Its Present and Potential Role in
the Food Production of Developing Countries, PFaper read a2t the Regional
Technical Meeting on Root Crops held in Fiji on Nov. 24=-29, 1975,

34N.F.A.C., D. 4,
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getting the commodity from producers to consumers at the lowest cost
permitted by marketing conditions and available technology. Value is
added in the marketing process through changes in time, place and foram of
the commodity delivered to consumers.

Shepherd; Futrell and Strain, in their book, 'Marketing Farm
Products'>> noted that in a perfect market, the price differentials in
time, place, and form would be equivalent to the corresponding differen=
ces in costs., Prices at any one time, therefore would be uniform over
geographical areas, plus or minus the cost of getting supplies from
surplus to deficit areas. Prices in a perfect market also would be
uniform at any one point over periods of time, plus or minus the costs
of storing from one period %o ancther or the costs of producing at
different times. And :he prices for different zrades of a commodity
in a perfect market at any one point of time would be uniform plus or
minus the costs of converting the commedity from one zrade or form to
another or plus the relative costs of producing the different grades,

The zoncept of the perfect market as a criterion for appraising
market performance will be used to identify marketing problems. The
recursive linear prograamming model can be used to evaluate effecis on
marketing costs of programmed production, alternative storage sites,
changes in production location and changes in transportation., The
effects of additional marketing functions, such as grading and process-
ing on marketing costis and flow patterns can also be evaluated by the

proposed model.

35Shephu=n::d, . 24,
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Sweet potato is the leading root crop in the Philippines, In
1977, of the 426,270 hectares planted to root crops in the Philippines
52 percent was devoted to sweet polatoes. It is also the most important
vegetable consumed in the country with a per capita rate of use of 10.73
kilos annually, which is more than double that of any other vegetabtle,

The report has two objectives: first, to review the present state
of economic knowledge concerning production, utilization and marketing
of sweet potatoes in the Philippines and second, to propose an econcmic
study of the cost aspects of the time and space dimensions of sweet
potato marketing,

The main concern of the report is the problem of getting the sweet
potatoes from producer to consumer at the lowesi cost permitted by
marketinz conditions and available technology. Value is added in the
marketing process through change in time, space and foram of the commo-
dity delivered to consumers. |

Marketing costs relating to each value=-increasing function are
costs cf storage from cne time to another, costs of transportation from
one place to another and costs of conversion from one form to ancther,
These costs are the econonic basis for the time, space and form diffsren=-
tials that exist in the sweei potato markei,

In the propeosal, Central Luzon, Southern Tagalcg and Bicol Regions
are designated as the areas to be studied, Initial empirical analysis
will be limited to the study of the time and space dimensions c¢f sweet
potato marketing, The recursive linear programming meihod will be used
to find the nminimum cost program for distributing sweet potatces from

several supply points to a number of demand points, The master projection



computer program developed at Kansas State University which is
available at the Ministry of Agriculture Computing Center in the
Philippines will be used to solve the transportation linear progra-
mming problem,

The objective of the program is to identify the least=-cost combi=-
nation of storage and transportation costs connecting origins and
destinations in time as well as space from the two btasic alternatives:
(1) store at the orizin point and ship when demanded and (2) ship when
supplied and store at destinmation point. The choice will depend upon
relative storage costs at origin and destination compared to the
difference in discounted present values of transportation cosis if
delayed after storage.

The supply, demand, storage and transportation cost coefficients
are the input data needed for the computer run, A hypothetical model
is included in the report to provide a working example of how computer
analysis using the recursive linear programming approach is adopted to
solve specific marksting problems associated with sweet potato marketing
in the Philiprines. Data requirements of the model will be developed

in the Philippines if the project is approved,



