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INTRODUCTICN

Ri I Sj

Rice is the most important crop in the Philippines and
it is the staple food of the population. liore than 70 per
cent of the country's population depends on this commcdity
for their livelihood.

Thirty-three per cent of the country's *total cropland
(approximately 10 million hectares) is devoted <o rice culti-
vation, and about 60 per cent of the total labor force is

v

- As a component of the Filipino consumer’s budget, cereals

employed in the rice industry.

and by-products were found to constitute 38.43 rer cent of
the food budget of the average Filipino family.a/

The rice industry in the Philippines is always faced with
the perennial problem of meeting the consumption requirements
of 43.5 million Filipinos. Of the 3.5 million hectares
planted to rice, approximately 1.1 million is irrigated
during the wet season and 0.6 million during the dry season.
The rest are rainfed and upland areas accounting for 1.4 and

0.4 million hectares, respectively.l/ This problem of

lﬂaticnal Grains Authority, Grain Industry Uevelopment
Plan 1¢76-200 (Manila: National Grains Authority, 1976), p. &.

ine Council for Agriculture and Resources Research,
es Recomm or Ri (Los Banos, Laguna: FPhilip-
for Agriculture and Resources, 1377), p. 1.
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irrigation coupled with inadequate credit facilities and the
lack of other farm inputs such as certified seeds, fertilizers
and chemicals, etc. all contributed to the very low productivi-
ty which averaged to only 40 cavans per hectare in 1974. [Ilore-
over, the total production levels in the past years have been
considerably affected by climatic conditions that prevailed

in the country, particularly, typhoons and floods which con-
tributed to large amount of losses in the field.

The government has launched several programs tc increase
rice production and attain self-sufficiency. These included
"development of high-yielding rice varieties, supervised
credit, expansion and development of irrigation facilities,
massive extension and information services, and intensified
marketing service. These activities were jocintly sponsored
by the government and the private sector to help the rice
farmers."ﬁ/

Foremost of the national rice production programs is
the Masagana 99 Rice Production Program. Its goal is to
attain self-sufficiency in rice and eventually transform the
country from a rice importer to a rice exporter, thus saving
the dollars spent yearly for rice.

Self-sufficiency in rice was gradually attained in the
Masagana 99 program. Since the program's initiation in 1973,
area planted to rice increased from 3,112,000 hectares in

1972-73 to 3,539,000 hectares in 1974-75. Rice yields have

“Igig.



improved from an average of 1950 kilograms per hectare in
1972-73 to 2,222 kgms per hectare in 1974-75. With increased
field yields arises the issue of marketable surplus and the
need for storage and warehousing facilities; storage during
peak months of harvest and distribution during the lean
months of supply. In lieu of the above, a study on storage

and warehousing is thus in order.

Statement of the Problem

A study of storage and warehousing is important because
of the seasonal nature of rice production and the essentiality
of working stocks to provide continuity in both distribution
and processing to satisfy the relatively constant demand.
Storage of palay or rice is therefore necessary to adjust
supply and demand.j/

There are two major problem areas confronting rice
storage: tremendous grain storage loss and underutilization
of existing warehouse facilities.

Storage losses. Losses in grain storage are either
quantitative or qualitative in nature. Grain losses are
manifested in several ways: loss in weight, food loss,
quality loss, seed loss, loss of gecodwill and monetary loss

as well. In the post-harvest range of grain losses, storage

5Leon A, Mears, Melisa H. Agabin and Rosalinda C. Marquez,
Rice Economy of the Philipvoi (Quezon City: University of
the Philippines Press, 1974), p. 43.



accounts for 2-6 per cent.é/ |

The National Grains Authority identifies the two main
problems confronting commercial warehouses: (a) the lack of
scientific techniques in grain storage which results in the
improper storage of stocks, and (b) the problem of pest
control which causes the deterioration, both in quantity and
quality, of rice stocks.

The most common storage practices that contribute to
losses are: (a) piling of stocks at random without proper
grain classification, (b) piling of stocks up to the ware-
house walls and around the supporting pillars, which is a
primary cause of spillage, (c) storing of paddy and/or rice
alongside other products like, fertilizers, insecticides
and other chemicals which emit gases and could be potential
health hazards.Z/

As to the problem of infestation, in most of the country's
warehouses, rodents and insects are the most serious pest of
stored grain, which in some cases reach extremely high pro-
portions. A rebort of the Asian Productivity Commission
shows that 48 per cent of total storage loss is due to rodent
infestations, 12 per cent from insect infestation, 3 per cent

from microbial organisms and the rest from moisture, heat,

6E.V. Araullo, D.B. de Padua and Michael Graham, Rice:

Post-H logy (Ottawa: International Development
Research Centre, 1976), p. 311.

7National Grains Authority, p. 18.



and spillage.ﬁ/

Rice bran, which is commonly stored side-by-side with
the grain stocks, provides a good breeding place for insects
and other warehouse pests. Infestations result in wastes,
since they cause spoilage of stored grain. Quantitative and
qualitative losses result from infestations.g/ It has been
found that re-milling, which is required due to intense insect
infestations, can cause an "average loss of as much as 3.995
per cent in the total weight of grains that is re-milled."lg/
Furthermore, re-miliing entails extra cost in terms of both
labor and resources.

Studies on rice milling and storage in the Philippines
by Mears and Marquez show that all regions have their peak
requirements for storage capacity and utilization in the months
of December or January which go with the major crop harvest.
The second, but considerably lower peak months are towards
the end of the second crop in May and June. The lean months
were reported to be in August, September and October, immediate-
ly before the major harvest.ll/

Studies made by IRRI {International Rice Research Insti-

tute) in Central Luzon regarding rice milling and processing,

8Tatsuo Tani, j
Asiz (Tokyo: Asian Productivity Organization, 1970

9National Grains Authority, p. 18.

107454,

11Leon A. Mears et al., p. 123.



showed the peak months of storage in the region are November,
December, January, and February; while the lean months are
July, August, September, and October. Out of the 27 rice
mills with warehouses studied, only one mill reported full
utilization of facilities, the rest reported underutilization.
The primary reason given for underutilization of facilities

is the irregulatiry of supply of rough rice. The second reason
given was that, the warehouse facilities were used solely by
the owner for his stocks. Other reasons for warehouse under-
utilization included NGA regulations, inadequate working
capital to buy paddy, and paddy being stored in different
ways.lg/

A study conducted in southern part of Luzon regarding
improved rice processing facilities indicated that small
warehouses were utilized most and the large warehouses, the
least. The rated capacities of small warehouses were found
to be utilized at an average of almost 40 per cent during the
period of study. In contrast, medium size warehouses were
utilized at an average of 21 per cent and large warehouses,
17 per cent.Ll/ In the study, warehouses with capacity of
less than 10,000 cavans were classified as small, those be-

tween 10,000 and 20,000 cavan capacities were called medium,

127 enaida Toquero and Bart Duff, Su of Rice Millj
d ssi P i Amo Mi rs in Central Luzon (Los

Banos, Laguna: International Rice Research Institute, 1977),
pl 5-60

131pid.



and those with greater than 20,000 cavans were classified as
large warehouses.

There are several variables or factors that are related
to this problem of underutilization or "of excess un-capacity."
The major variable related to underutilization is the hetero-
geneity of the rice mill structure as exhibited by large
variations in type, capacity, location, services rendered,
as well as ownership of different producing costs, consequent-
ly, investment requirements, costs and return also vary over
a wide range.

The normal concentration and spatial spread of paddy
production coupled with the existence of a number of device
processing units competing with one another, partially ex-
plains underutilization in storage and warehousing. Small
service mills generally do not purchase and store paddy and
thus utilization of this capacity is directly linked with
normal pattern of paddy production and marketing. Milling
operations for small service mills are at maximum during the
brief post-harvest months and generally remains underutilized
during the rest of the year.

In the case of large commercial mills, when purchasing,
storing and processing, given the season and greatest choice
of paddy products to take advantage of technical and econo-
mic advantages and increase the scale of operation, more
funds need to be invested in paddy purchase and would have to
incur additional transport and storage costs. This requires

bigger working capital.



From the foregoing discussions, the present study is
being initiated to study the operation and management of rice
warehousing and storage facilities in the province of Bulacan.
An analysis of the economical, technical, and social factors
that influence existing warehousing practices could be of
value in identifying the problems and some possible solutions
to these problems either through government support programs
or through the concerted effort of the rice millers themselves.

Bulacan was selected as the site for the study because
the geographical location of the commercial warehouses in the
said province offers them a comparative advantage. The proxim-
ity of Bulacan to the Greater Manila area, a major consumption
center, and the availability of adequate transport and com-
munication networks for inter-regional shipment of surpluses
make this area a potential site for terminal warehouse facili-
ties both for private and government stocks. The data that
will be generated is expected to provide further information
for cost analysis and evaluation of different warehouse

practices and operations.

T 0b i ivegs of Stud

The objectives of this study are:

(1) To determine thé current storage practices of dif-
ferent commercial warehouses;

{(2) To be able to identify the economic, technical, and

social factors that influence utilization of warehouse facilities;



(3) To assess the costs of different warehouse operations,

i.e., cost of drying, storage and milling.
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REVIEW OF LITERATURE

Sstor vi +

In a study concerning the status of grain storage in
developing countries, it was reported that one of the problems
of grain storage in the tropics is the storage environment
which involves high temperatures and humidities that prevail
over extended periods of time. This situation creates a
favorable condition for infestations.l&/ Insects were re-
ported to be adapted to a fairly high temperature, 70-32° ¢
(85-90° F), which is common in the tropics. At lower temper-
atures, 20° C (70° F) their growth and reproduction were |
found to be greatly reduced and ceases for many at about 107 o
(50° F).lj/ Since insects take time to develop and their
growth relatively slow until they reach a critical mass, the
shorter the period the grains are in storage, the less insect
damage there will be.;é/

The existing climatic conditions in the Philippines
create problems for storage. In the counrtry there are two

distinct seasons -- the dry and the wet, except for some parts

l&John R. Pedersen, Statug of Graipn Storage in Developing
Countries (Kansas State University: Food and Feed Grain In-
stitute, 1975), p. 13-16.

1 "
SInid.

16John R, Moore, S.S. Johl and A.M. Khushro, Indian Food-
in Marketi (New Delhi: Prentice-Hall of India Private,

Ltd., 1973), p. 130.



11

in the south where there are uniform climatic conditions.
During the dry season, it is reported that temperatures could
go as high as 98o F and sometimes more with either low or
high humidities.lZ/ Temperatures and humidities are some-
times higher than that required for safe storage. During the
rainy season, the temperature goes down to as low as 65° F
and accompanied by higher humidities.lg/ These are the
factors that explain why time for safe storage of wet grain,
either in sack or bulk, is only 3 to 5 days. This is reported
as a guideline to follow for warehouse operators. Further-
more, under Philippine conditions, the moisture content of
the rice grain should not be more than 14% if it is to be
stored for 3 months. For storage period of a year, the level
of moisture in the rice grain should not exceed 12%.12/ This
could be explained by the rice grain's tendency to be in

equilibrium with the humidity of the surrounding air.

General Status of Ri Sto

A report of the Asian Productivity Organization regarding
the general status of rice storage in South-East Asia con-
tained a summary of results for the Philippines. The study
showed that the most common form of storage is through paddy

rice and the type of package used is gunny or jute bags. As

17National Grains Authority, p. 30.

181y14.

191114,
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to type of storage structures, 50 per cent was found to be
galvanized iron sheet bin and 30 per cent to be wooden .
structures. The moisture content of rice grain in the central
warehouse facilities was reported to be between 12-15 per
cent. It was also found that 30 per cent of the storage
houses employed fumigation as a preventive measure against
damage due to insect pests, and practised ventilation method,
preventing about 30 per cent of the possible wet damage and

20/

80 per cent of mold damage.

Zdu io Level of Te 0lo

Another storage problem found in developing countries is
the level of technology. "In many developing countries, the
individual responsible for storing grain is not completely
aware of the hazards involved.“g;/- It is argued that the
management of stock in storage is a product of the technologi-
cal knowledge of the individual responsible for storage. Type
and location of storage structures combined with storage
practices influence the condition of grain in storage. In
the Philippines, losses were reported due to inadequate
structure which do not provide protection during typhoons,
from birds and rodents and also proper ventilation circula-

tion of air inside the bullding. Storage must be located

ZOTatsuo Tani, p. 515.

2150nn R. Pedersen, p. 13-16.
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sufficiently safe from flood waters. This is becoming more
difficult because of flood problems during the rainy months.za/
Improper warehousing practices enumerated were: -(a) piling
of stocks without proper classification; (b) piling of stocks
up to the warehouse walls and pillars resulting in rupture of
sacks located at the bottom of the pile and thus spillage;
(¢c) storage of other products which could be potential health
hazards, as well as breeding places for warehouse pests:

(d) absence of sack treatment before re-use; (e) premises are
not disinfected before and after normal operations; (f) im-
proper handling inside warehouse which leads to spillage and
grains getting mixed with foreign material like dust, urine,
and animal excreta; (g) lack of adequate inspection as to
insect infestation or mold attacks on the part of the ware-
house operator.

To maintain the quality of rice during storage, and
minimize losses, several warehousekeeping practices are recom-
mended: proper classification of grains; knowledge of moisture
contents of grain prior to storage (this could be done by
using moisture testers); proper aeration for circulation of
air inside the warehouse; treatment of sacks after use; re-
circulation of rice in storage; regular inspection for in-
festation and moisture damage: spraying and fumigation for

pest control; keeping the warehouse premises clean.gl/

22Na'tional Grains Authority.

231pid.
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Grain Distribution and Marketins Sygtem

The rice industry experiences inefficiencies in the dis-
tribution system which results in severe price fluctuations.
It is said that marketing problems increase when farm size
is small. In the Philippines, more than 50 per cent of the
total rice farms is under 3 hectares.gg/ llany small traders,
or local village assemblers are involved in the collection
and assembly of small quantities of surpluses from rice
farmers, to be sold to other private channels. The number of
times the product changes ownership was found to be 10 or
more times.gj/ The components of the distrioution channels
shown in Figure 1, could be categorized into three general
levels. The first is the local assembly market, which
functions in the immediate areas of production. The second
level is the transit market, located in the principal market
towns of producing areas. The third is the terminal market
and is referred to as those markets in large cities or areas

of consumer concentration, which usually are deficit areas.

2L"Lecm A, Mears, et al., p. 43

251pid.
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METHODOLOGY

iathemati M 1 Estj jon P d

For this study four approaches will be used in the
analysis of the data to be gathered. The first is directed
towards the estimation of physical quantities such as level
of stocks in warehouses during the months covered in the study
and effective rated capacities of rice mills. The second is
directed towards the analysis of the efficiency of ware-
housing and other associated facilities. The third approach
will involve analysis of different variables that would be
influencing the utilization of warehouse facilities. The
fourth approach will be the estimation of cost requirements
for different storage operations.

A, For driers. Drying facilities are very important prior
to storage of paddy. The level of moisture content of rice
after harvesting is rather high and should be reduced to a
level for safe storage. Crying not only improves the quality
of rice and prolongs the length of safe storage period, but
also influence the rate of milling recovery. ihen harvesting
is done during the dry season, concrete floors are the most
popular facilities for solar drying. During wet season
harvests, solar driers may not be functional and thus mechan-
ical driers would be needed.

For this type of facility the following estimation will

be performed:
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1. For lMechanical Drisrs: Notations and symbols;

DM = per cent monthly utilization

DC = manufacturer's rated capacity in kilograms
per hourgé/

VM = total volume of paddy dried for the month
expressed in 50 kilograms

A = average volume of paddy per shift expressed
in 50 kilograms

S = number of shifts per day

D = number of days in operatiocon per month

DM = V?JI x 100%

where:

2. EFor Solar Driers:

DS = per cent monthly utilization

ST = total available space for drying

TH = thickness of layer of paddy dried in concrete
floor

VT = total paddy dried for the month

D.= _'p x 100
ol ot
bT X TH

B, For rice mills. In Central Luzon, majority of

warehouses are integrated with rice milling operations.

26One cavan is equal to 50 kilograms.
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Warshouse facility is either in the same building as the rice
milling equipment and/or adjoining the rice mill building.
Commercial mills are engaged in paddy procurements for con-
tinuous, normal operations. Commercial mill operators
exercise different trading practices. Some purchase paddy
stocks from farmers and/or other traders to be sold later in
the same form, without any processing performed.

Notations and symbols:

1. Rate of Utilization per year

MY = rate of utilization per year

o = manufacturer's rated capacity in kgs./hour
Qy = total volume of paddy milled for the year

expressed in 50 kilograms
DY = number of days in operation for the year

A = average number of cavans milled per day

Q
My = =~ x 1007
u;c
where:
QY = DY X A

2. Rate of Utilizastion ver mon

M., = monthly per cent rate of utilization expressed
in per cent

C.; = manufacturer's rated cavacity

2. = total number of cavans milled for the month

D,,E = number of days in operation per month

A = average number of cavans of paddy milled per day
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Q
My = _Em- 100
M
where:
QM = DM x A

C. Storgge and Warehouse Fgcilities. To determine the
capacity utilization of warehouses, weekly stock reports of
millers and warehouse operators will be obtained from the
National Grains Authority. From survey results, capacity
utilization on a monthly basis will be determined as follows:

Notations and symbols:

QM = stock level at end of month M expressed in
cavans

Ely , = ending inventory of stocks for the month pre-

vious to M

RM = yvolume of receipt of stocks for the month M
expressed in 50 kilograms

I, = volume of stocks issued during the month N
expressed in 50 kilograms

The actual volume of stock or ending inventory for the
month M is given by the formula:
= EI

M-1 T By - Iy

W
This means that the total volume in storage at the end
of month M is equal to the carry-over stock from the previous
month plus the volume starting for the month less volume

issued for the month.

To determine the per cent utilization of the warehouse
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capacity, the following equations will be used:
Notations and symbols:

4y, = monthly utilization expressed in per cent

Qs stock level during the month M expressed in

50 kilograms

Q‘n;g

W, = === x 100
M cT

To estimate the annual storage capacity turnover, the
following formula will be used:

Notations and symbols:

ATO = annual turnover of the warehouse capacity
U = total volume of receipts for the year
expressed in 50 kilogram bags
CT = total warehouse capacity expressed in 5C

kilogram bags
.
ATO = o

Annual storage turnover ratio is used to determine the
number of times actual capacity is filled, or the total
volume of stocks that passed through the warehouse. If ATO
is found to be 2.0, this means that actual warehouse capacity
was filled two times a year. The average utilization ef-
ficiency and annual storage turnover ratio are relevant in
determining the available capacity for future increases in
production.

D. TWO = oro bulatio d chi-sguare statistic.



20

Cross tabulation is a valuable step in the analysis of
association between variables, since it enables one to see
the data arrayed with respect to the variables used and to
form a judgment about the degree of assoclation present. But
the cross-tabulation procedure does not provide the necessary
degree of assurance, so for this study additional analytical
technique will be used, the chi-square test. This is to
determine the degree of association of variables in the two-
way table.

The value of chi-square is computed using the following

formula:

i i for a = .05

where:

X® = chi-square value used to determine the proba-
bility of the differences in the observed and
expected values

i = refers to the iih cell

¢ = total number of cells
0. = observed value for cell i
Ei = expected value for cell 1

a = statistical level of significance

This test will be used to determine if there is an asso-
ciation between warehouse capacity and the practice of pest
control measures in the commercial warehouses to be included

in this study. The study intends to find out if pest control
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practice is independent of warehouse capacity.

The linear regression model will be used to analyze
some of the variables influencing the average rate of ware-
house utilization. It can be expected that there will be
differences in the performance of warehouses to be selected
for this study. The primary reason could be the heterogeneity
of the rice mill industry in the country.

Production and marketing organization in the area of
operation are very significant factors in the selection of
warehouse and rice mill capacities. #lilling operations are
most active during harvest months. This could be attributed
to the seasonal and spatial distribution of paddy. Since
large volume of working capital is tied-up with paddy pur-
chases, some millers may prefer to install high capacity mills
and process their paddy instead of incurring storage costs.

In this type of practice rice millers aim to have a faster
turnover of capital. In areas where there are more than one
harvest season per year, it can be expected that mill capacity
may be relatively smaller. In some localities with available
irrigation water the whole year, monthly milling operations
may not exhibit large variability and warehouse facilities

can be expected to have higher average monthly utilization.

The purchase cost of rough rice is significant in milling
operations. The volume of working capital is directly related
to the volume of operations. There are numerous trade chan-
nels in the rice market and ownership was found to change

more than ten times. 1In this case, it is expected that
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sources and outlets of paddy and milled rice would influence
the operations of rice mills.

There are other factors that have direct or indirect
bearing to utilization of warehouse facilities, but for this
study, only selected variables will be analyzed. The following
equation willbe listed as a first step in determining the
influence of selected variables to the dependent variables

average percentage monthly utilization of warehouse capacity.

Y = BO + lel + 32X2 # BBXB + Buxu + B5K5 * Béxé
+ 4 + +
B7X? BBXB BQX9 E
where:
Y = percent average monthly warehouse utilization
Xl ="optimum" storage capacity

£, = theoretical percent average storage utilization

X, = percent utilization of miiling capacity

X4 = warehouse capacity as percentage of milling capacity
X5 = working capital as percentage of milling volume

Xé = number of sources of rough rice

X, = number of outlets for milled rice

XS = annual milling capacity

X, = drying capacity as percentage of peak monthly harvest

9
E = random error

S &1 Pro

The sampling technique to be used is stratified random

sanpling. To initiate the selecticn of respondents, a complete
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enumeration of all warehouses in the province of Bulacan will
be made. The National Grains Authority will be the primary
source of the complete list of registered warehouses. Strati-
fication will be based con capacity of warehouses. The first
classification would be those with capacities of 10,000 cavans
and below, the second classification will be those warehouses
with a capacity in between 10,000 and 20,000 cavans, and the
third level will be those with capacities above 20,000 cavans.
Random saméling will be performed after stratification.
Those that will be drawn will serve as sample observations.
For this study the target number of respondents is 10 per
cent of total number of commercial warehouses in the province.
A report of studies on warehouses in Central Luzon in 1971
revealed a total of 290 warehouse establishments in the pro-

vince of Bulacan.

s of D be Used gnd Possible Sour

For this study, both secondary and primary data will be
used. The possible sources of secondary information would
be government agencies like, National Grains Authority, Bureau
of Agricultural Economics, Bureauof Agricultural Extension
and the Devartment of Agrarian Reform Provincial Cffice. The
basic data to be gathered from secondary sources are:
(a) complete listing of commercial warehouses in the province
of Bulacan, the names of the owner, capacity and location;
(b) rice production reports in the province on a monthly

basis as well as monthly pattern of harvest from June, 1977 to
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May, 1978; (c¢) monthly pricé levels.

Primary data will be obtained from personal interviews
of selected respondents, which in this study, will be ware-
house operators. Questionnaires will be prepared to facili-

tate the collection of needed information.

Scop Lo i f the Stu

The proposed area of study is the province of Bulacan,
which has a total of 24 municipalities. This is one of the
most progressive areas in Central Luzon because of 1ts immediate
proximity to Manila, the nation's capital and considered as the
most important market in the country today.

The information to be gathered will include warehouse
operations from June, 1977 to May, 1978. The whole study is
designed to last for six months. The first month will be
spent for preparatory activities. Two-and-a-half months will
be allotted for field survey, one-and-a-half months will be
for processing and analysis of data. The last month will be
used for compilation and presentation of final report on the
gtudy. Analysis and processing will be done in the University

of the Philippines at Los Banos.
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TABLE 1
Distribution of Farm Size in the Philippines
(May, 1960)
All Farms Rice Farms
Hectares
(006) % (000) %
Under 0.5 89 b,1 26 2.5
0.5 to under 1 161 7.5 69 6.6
1 to under 2 642 29.6 Tl 31.8
2 to under 3 459 2l.2 249 23.9
3 to under 5 405 18.7 207 19.9
5 to under 10 290 13.4 121 11,56
10 to under 20 100 4,6 34 3.2
20 to under 50 16 0.7 4 0.4
60 and above 5 0.2 1 0.1
Total 2,167 100.0 1,042 100.0
Source: Bureau of Census and Statistics, Census of the

Philippines, 1960.
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TABLE 2

Available Commercial Storage Capacity and Percentage
Utilization by Region, FY 1969-70
(in 000 cavans)

July Aug. Sept. Cet.,
Philippines (51,494)
Storage required:
Rice 13 ] 909 8 » L"lg 5 ’ 994 5 * 994
Corn 2,%26 3,078 4,148 4,962
Total 16,675 11,497 10,142 10,292
Percent utilization 32.4 22.3 19,7 20.0
Luzon (32,156)
Storage required:
Rice 11.264 8,027 5,08; 2.829
Corn 09 363 95
Total 12,073 g, 350 8,037 ‘3’"’&3%‘
Percent utilization 37.6 26.1 18.8 17.0
Eastern Visayas (3,485)
Storage required:
Rice 241 212 2%2 2%2
Corn 904 902 1,064 1,064
Total 1,145 1,114 1,276 1,27
Percent utilization 32.8 32.0 36.6 36.6
Western Visayas (3.296)
Storage required:
Rice 548 548 548 548
Corn 106 172 ¥70 532
Total 654 720 1,818 1,080
Percent utilization 16.8 21.8 30,9 32.8
Mindanao (12,556)
Storage required:
Rice 1,768 1,146 1,146 1,146
Corn 1 6 1,6 1,311
Total 3,129 24827 2,783 2,457
Percent utilization 24,9 22.5 22,2 19.6
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TABLE 2 (Continued)
Nov. Dec. Jan. Feb.
Philippines (51,494)
Storage required:
Rice 14,828 24, 4ig 32,919 28,364
Corn _44.‘2i2___5.|%§%__5¢L85__5.AEL
Total 19,790 29,45 38,304 335
Percent utilization 38.4 57.2 7h. b 65.1
Luzon (32,156)
Storage required:
Rice 7,874 13,816 20,901 18,195
Corn 1,062 756 900
Total 9,271 14,878 21,657 19,095
Percent utilization 28.8 46,3 67.3 59.4
Eastern Visayas (3.485)
Storage required:
Rice g 350 892 L ;g; 575
Corn ke 000G 1098 1,0
Total 1,450 1,954 1,922 1,630
Percent utilization 41.6 56.1 55.2 46,8
Western Visayas (3,296)
Storage required:
Rice 2,347 2,822 4,088 3,694
Corn Ui6 o6 476 479
Total 2,793 3,228 L, 564 4,173
Percent utilization 84.7 97.9 138.5 12646
Mindanao (12,556)
Storage required:
Rice 1,994 4,922 g;g;g 4-240
Corn 2,192 ey 5 2y 2, %3
Total 4,18 71555 8!903 ?s 3
Percent utilization 33.3 60.2 208 61.0
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TABLE 2 (Continued)
Mar. Apr. May June
Philippines (51,49L4)
Storage required:
Rice 24,529 22,133 22,544 21,507
Corn 5,610 607 7,47 6,811
Total 30,139 27,740 30,01 28,49
Percent utilization 58.5 53.9 o 55.3
Luzon (32,156)
Storage required:
Rice 1%,578 lg,gSl 1%,500 13.?22
Corn 0 27 2L 1 0
Total 17,18 16,354 16277 15,242
Percent utilization 53.4 50.9 50.6 47.4
Eastern Visayas (3,485)
Storage required:
Rice 363 221 1,030 1,104
Corn 1,059 996 _1,199 1,126
Total 1,422 1,217 2,229 2,230
Percent utilization 40,8 34,9 64.0 64,0
Western Visayas (3.296)
Storage required:
Rice 3!3?0 312?8 3:178 2|672
Corn Lé6g 397 587 - i 8
Total 3,835 3,675 3,765 3,242
Percent utilization i 111.5 114,2 98.4
Mindanao (12, 556)
Storage required:
Rice 3,762 2,740 2,529 2,918
Corn _2_._;%__3_.;5_1 4,080 3,855
Percent utilization 55.2 46.9 52.6 53.9




33

2IT'T 9% 689 92 88 H SEe 91 urutseIUR]
geg‘e 89 669°e 29 St T GST S e3uedueg
890°'S 929 AR 109 ohe Z 659 €z el 10g ®AGNy
Seg'h 062 A% ghe 00T 1 coc UL ueoBINg
918 L9 918 49 ueejl ey
LI 002't ST0'GT 221 Toh [ 90T &9 uozZng TeIQUS)
089 ®S 999 61 621 9 eABOZT) BASINY
Gee €1 G61 A ot 1 eugtrey-oekedy
898°'1 28 ST€'T 49 £e T 02§ f1 B19qes)
928 Se 02¢ 81 94 FA oth ST uefe3dep
09t T h Tt e wdd 601 T TI1'1 Te KatTep uelede)
28¢€ 1T 492 9 S6 i ‘uotupn e
0T r - T 0T T Ing so090T[

9 g - I 02 1 83.J0N S0007]
&g 6 €1 8 0T T 1onBueg

f 2z T T € T sauBleq
< T 9 T BIqQY
oth (%9 392 (%4 Wi [ 0¢ T S000TTI
gee'on  ToR't &Zt'iy iUt Cent 88  ZZ9'H T seurddTTTud
£3toede)y *oN A3toedep ‘oN K3toedepy ‘*ony AK3t1oedeny “CON

suoTday
TYLOL HLVAIYd vou BNODBI

(sueaed Q00 UT)
16T ‘®dutaoag £q pue diysasumg £q SoT}TTIOBJ oSnoyaaem

£ qTEYL



34

T 8t 10T 199 S T 8¢ 4 eoFos.aog
21T 1119 LOT 62 g T ajeqsey
ot 8 £e 9 4 Z SauENpUB}EY
T2€' 1 €8 160°T €4 0S 1 081 6 ang seutaEuwE)
G2 #1 81 €1 2 T 93J0N SauTIeUE)
AL 19 2CT N 0€2 S 99 ¢ feqty
6h0" ¢ gee T4 (474 RTE Tt 92 fit Too1g
0d 4 62 ) H T ueMETRq
9€0'T 9¢ 9¢8 X4 08T 6 1821y
262 65 262 8% oh 1 uozanp
Zhe 19 Gle €c 0$ T LT 1 TEBIUaTIQ OIOPUTH
8ot ‘T 29 Ean't 09 0T T ST 1 TB3UapTOOQ oJgopuUTH
9T €2 01 A 9 T anbnput.aey
Zlh Gh ARS 19 04 2 $8 G BUNFET
658 08 654 94 06 ¢ 0T 1 911ABD
962 % Wiz GH 2 1 sedueleg
™é 9 Lot 8¢ it 8 eTTUBY
F17A (3% 289 H toh o8 5T 20t 71 SoreFe], uasyinog
See HE 022 49 1 T satequeyn
€lz'e 69 0102 gs 02 T the 0T JBTJB],
L3toede) *ON £31oede) *ON f3toeden -oN AjtTomdeEy *oOp
VIO AIVATH vou eponeg BuotIaY

(penutiuo)p) € FTEVE



35

Sh 9T el ST of s g JBWRG UJ91S9M
h HT 49 £1 g i Jeuweg Uu.Jas93seq
081 he 49T €e €T T JeWes UJ9Y3JON
£ 1T - 01 0T T aj.Ler7 uasyinog
H92 ¢S 1 621 T S€ A 00T 9 a3 ha
1982 65 624°2 95 GET £ ngen
89 8¢ B 42 0¢ T ToYyodq
Ton't Zot 7L T6e e [ [(F4i A sefesT) uJelseq
£y710oedey *oN £3t1oedep *‘oN fRitomden oy A31o®mdB)  CON
suotdey
TVLOL ALVATHd Vou BpoDEd

(penutjuop) € IATAVL



36

juadgad T°Q UBY] SsoT ®

g4 O0°'€T B8°2 B0 H'0 T°0 0'2T 0°'€E €°4T 6°4 19 8'T OBUEDUTY
uxajisanyinog
€4 2'¢ 6°9T T'T 4O ® €2 9'6T 4°€T 0 A T OBUEDUTI
Uxelseaylaon
2°0 9'0 #'9 §*'9 g€ 2z 6°S2 941 &°€¢C g'¢ 6'0 2°0 seAesT) uIelsapm
G'€ 9°0T 8°4E 9°2 L B B'€ €742 L€ 90 T°0 e sefestp uaeajysey
tite L4 2HT H°T 40 KO0 6°€  0°ST 0°16 g'z H%'0 T'O T021g
' 6°€Tl 9'8 672 4T 0°€ 9°#T T'62 681 €'¢ TI'T 2°'t Foredel uxayinog
6'G 8°2 €S 49 9'2 670 9°2h €'z €°'8 ST #°0 T°0 uozZng TeIJULY
#'T 9°9 0°9 6°8T €°ST 40T T1T'9 8°4L T'4 '8  9°0T 8'T RatTe) uefETE)
6°'S H'0T 4°T B L B g€z 6§'4f 2ot T°0 2°0 2°'0 S0007]
o4 0°4 6°'8 0°S 0t 0°2 T'02 {412 9°02 *h  9°2 L'0 sauTddyITTug
sunp fLey c*ady *JBN °‘qQdg ‘uep *09g ‘*AON ‘390 '3deg *Bny Anp yjuop /uotday

04-696T doap ‘'uotay 4g

189Aaaey Lereqd Jo uoTynqiajlstg edejuadasg Aryzuop

 HTEVL



37

TABLE 5

Palay (Rough Rice): Production By Type of Crop,
Lowland lst, Lowland 2nd, and Upland for Crop
Years Ending June 30, 1948 to 1975

(000 _cavang of 44 kgs)

Central Luzon

Crop Year Lowland Upland Total
1st Crop 2nd Crop kalngin all palay
1947-48 11,807 1,807 4,033 17,647
1948-49 19,384
1949-50 20,374
1950-51 19,617
1951-52 17,170
1952-53 21,703
1953-54 19,220
1954-55 19,605
1955-56 18,905 1,150 1,439 21,494
1956-57 21,985
1957-58 22,433
1958-59 24,004 1,501 928 26,433
1959-60 16,362 2,729 21,552
1960-61 16,362 2,729 L27 19,518
1961-62 17,921 2,527 520 20,968
1962-63 20,073 1,247 259 21,580
1963-64 17,587 2,933 460 20,980
196465 17,713 2,952 L22 21,087
1965-66 21,904 1,438 80 23,422
1966-67 20,394 3,070 160 23,624
1967-68 16,248 6,866 253 26,367
1968=-69 19,308 6,120 239 25,667
1969-70 25,376 6,396 313 32,085
1970-71 25,996 6,994 301 33,291
1971-72 18,984 4,699 156 23,839
1972-73 11,670 6,170 14 17,854
1974-75 12,952 9,658 192 22,802




38

TABLE 5 (Continued)
(000 cavans of 44 kgs)

Southern Tagalog

Crop Year Lowland Upland Total
1st Crop 2nd Crop kaingin all palay
1947-48 1,914 523 2,617 5,054
1948-49 5,756
1949-50 5,907
1950-51 6,505
1951-52 7,600
1952-53 8,137
1953-54 8,937
1954-55 8,292
1955-56 4,522 807 2,745 8,074
1956-57 8,432
1957-58 8,821
1958-59 6,336 1,498 i P 11,009
1959-60 9,097
1960-61 5,720 1,024 1,934 8,678
196162 6,506 1,756 2,746 11,008
1962-63 5, 544 2,418 2,296 10,258
1963-64 6,869 1,230 2,322 10,241
1964-65 7,139 1,276 2,402 10,817
1965-66 7,541 2,254 2,779 12,574
1966-67 ? 452 4,782 1,458 13,692
1967-68 8,404 5,220 1,609 15,233
1968=-69 8,112 4,431 1,552 14,0094
1969-70 6.825 4,332 2,824 13,981
1970-71 6,798 57062 2,714 14,574
1971-72 6,360 4,798 2,124 13,282
1972-73 7,051 4,633 2,415 14,099
1973-74 7,974 5,323 2,834 16,131
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TABLE 5 (Continued)

(000 cavans of 4b kes)

Bicol

Cro

p Year Lowland Up}anq Total

1st Crop 2nd Crop kaingin all palay

1947-48 1,566 697 1,454 3,717
1948-49 4,396
1950-51 4,409
1951=-52 4,423
1952-53 3,590
1953-54 6,010
1954-55 5,446
1955-56 2,423 1,554 1,183 5,160
1956~57 5,190
1957-58 5,560
1958-59 3,944 1,553 1,212 6,709
1959-60 6,035
1960-61 3,677 2,460 1,265 2,402
1961-62 3,875 2,257 1,113 7.245
1962-63 L, 427 2,466 1,795 8,688
1963-64 L,171 2,791 1,435 8,397
1964-65 4,158 2,744 1,414 8,316
1965-66 6,831 3,452 2,232 12,515
1966-67 5,134 3,103 835 9,072
1967-68 4,424 4,669 768 9,861
1968-69 5,754 3,882 581 10,217
1969-70 6,569 4,857 1,193 12,619
1971-72 6,059 B P LG 558 12,387
1972-73 6,037 3,323 587 9,947
1973-74 7,056 L,419 969 12,444
1974-75 7,118 5,077 1,078 13,273

Source: T.L. Anden, A.C. Palacpac, Data Series on Rice
Statistics, Philippines
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QUESTIONNAIRE I

TITLE: CHARACTERISTICS OF WAREHOUSE FACILITIES

43

Record No. Date of Interview
Sample No.

Name of Respondent Province
Cccupation_ Municipality
Educational Attainment Barrio/vVillage

I. STORAGE FACILITIES

A, Clagsi ion of W o)
Small Rated Warehouse Capacity
Medium NGA Record
Large

B. As To Cwnership C. Type of License
Owner-Operated _______Bonded
Leased or Rented — Non-Bonded

Cooperative-Owned
Government Cperated
Cthers

D. Storage Integrated With Rice Mill (Or Corn Mill)

Yes Rated Mill Size
No NGA Record

E. Aze of Warehouse

l. Year constructed
2. Cost

Rehabilitated:

Yes
Year When Rehabilitated

No



A.

Number of Years Operator is in Business

Ll

II. OTHER FACILITIES
Drying Facilities

Mechanical:

Batch Type

—— Continuous Type

Solar

Purchase Cost of
Dryer

Year When Purchased
New or Used

Brand Name of Dryer
Model

Year Manufactured
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1. Drying Capacity

Rated capacity
(cavans of 50 kg.)

Actual capacity
(cavans of 50 kg.)

Capacity/Load
(cavans)

Number of loads
Number of shifts/

day

2. Cost o

Sun Drying

47

Mechaniecal

Drying

Item

Date of
Payment

Mode of. ,
PaymentL

Remarksg/

Sun-drving

a) Labor cogt

Loading/

spreading

Stirring

Collecting/
bagsing

Jdeighing

Others
(specify)

lechanical drying

al Labor cost

Weighing
(before
drving)




L8

Date of
Item Prjpment

iode of

Payment

1/

Remarksg/

Loading (to
the drver)

Unloading
— (%o sacks)

Bagging

Weighing
(after
— drving)

Cthers
(specify)

b) Fuel/Power Cost
1. Diesel

Consumption
rate

_(day, hr, wk)

Total Con-
sumption

(9ty)

Price/unit
(indicate
if liter,
cavan, etc.)

(2)

Total
value (P)

2. Gasoline

Consumption
rate

(hr, wk, davy)

Total Con-
sumption

(3tv)

Price/unit

=)

Total
value
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Item

Date of
‘Payment

lMode of

Payment

AV

Remarksg/

3. 0il/grease

Consumption
rate

(hr, wk, mo)

Total Con-
sumption

(9tv)

Price/unit
&)

Total
value
(2)

4, Others
(specify)

Cther Drying Costs
Sack

Labels

Others (specify)

;/Include how expense is paid by indicating time and unit
of measurement involved.

g/Include other pertinent information to clarify how the
different expenses are paid.
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2. Fuel and Power

57

Source of Power

Peak Month Lean Month
Mill Appad Trans-{ Mill Appa-| Trans-
ratus & porta- ratus & porta-

Engine tion Engine tion

Lo

Diesel:
Consumptiond

(dav, wk, mo)

Total consumption

Cost per liter

Total Cost

. Gasoline
Consumption/

(dav, wk, mo)

Total consumption

Cost per liter

Total Cost

(day, wk, mo)

Lubricant
Consumption/

Total consumption

Cost per liter

Total Cost

I

Grease {others)
Consumption/

d; wk o)

Total Consumption

Cost per liter

Total Cost




3. Supplies
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;Beginning Inventory

Ending Inventory

Item
Number

Cost/
Unit

Value

Number

Cost/

Unit

Value

Sacks

Labels

Thregds

Chemicals

Rodenticides

Fumi ion

__Insecticide

Other
(specify)

B. Fixed Expenses

Item

Date of
Payment

liode of
Payment

Remarks

1. Administrative personnel
Gen 1 er

Asst. Gen. lgr.

Foreman

Bookkeeper

Secretary

Other (specify)

2. Licenses and Fees
NGA licensge

NGA fee

Municipal license




99

Item

Date of
Payment

Mode of
Payment

Remarks

Municipal tax

Land tax

Other taxes
(specify)

3. Insurance

4, Interest on capital

5. 0Office costs (specify)

6. Depreciation

7. Others (specify)

II. CAPITAL INVESTMENT

ill site

sq., m.

If Cwned:

Purchase Price £
Asgessed Valuye -+
_ Market Value (197__) -B

If Leagsed/R ed:
Amount of lease

Time duration (no. of years)

Date purchased

(Year)
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4, Working Capital

AMOUNT OF

HORKING CAPITAL

Items

64

®)

Remarks

1. Amount loaned to other
traders

2. Rough rice/milled rice
inventory

3. Accounts receivable

4. Supplies on hand

5. Cash Balance

6. Pre-paid expenses

7. Others (specify)

TOTAL
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QUESTIONNAIRE V
TITLE: STATUS CF RICE STORAGE

Record No. Date of Interview

Sample No. Date Interview Completed
Name of Respondent : Province

Occupation Municipality
Educational Attainment Barrio/Village

ot

A, Form of 3tor

Paddy

Husked/Brown Rice

Parboiled

Milled or Whitened

Polished

Combination of Above (Specify)

B. Duration of Storage

Two Weeks or Less
Three-Four Weeks
One-Two Months

Three-Four Months

Six Months
More than Six Months

Combination of Above (Specify)

C. Iype of Packaging and Storage
Jute/Gunny Sack
Plastic

Bulk
Combination
Others (Specify)




H.

66

Piling/Stacki System Followed

Conventional Number of Piles

Japanese Method Per Column

Others (Specify)

Stru re of Stor Facili

Wooden

Galvanized Iron Sheet Bin
Concrete and Brick

Silo Type

Others (Specify)

of Pallet U If An

Wooden 'Teremas'

Canvas

Layers of Rice Straws
— Others (Specify)

Produ Stored in Warehouse Other Th Paddy or Milled Rj

Rice Bran

Other Grain Crops

Fertilizers and Other Chemicals
Others (Specify)

Pest Control Measures

lo Pr-so H
Cleaning of Inside or Premises of Warehouse

Sampling Prior to Storage

Classification of Stocks

Change of Sacks
Drying

Others (Specify)

None of Above

Personal Inspection of Stocks
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Fumigation
—___Ventilation/Aeration
Spraying

Fogging
Use of Rodenticides

Use of Baits
Recirculation of Rice in Storage
Sack Treatment Before and After Use
Others (Specify)

I. Egquipments <] ent or Pest Contro

Sprayers
FPogging Machines

Thermometers
Hygrometers

Samplers
Moigture Testers
— Ventilator

J. Additional formation

1. Most Seriocus Pest Problems Encountered

2. Most Serious Causal Factors

3. Specific Measures of Pest Control Practiced in Previous
Years

4. Suggested Measures for Improvement of Storage Practices
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Santiago, Emmanuel S., Kansas State University, January,

1978, A_Study of Selected Commercial Rice Warehouses in the
Province of Bulgcan. Major Professor: Dr. Leonard Schruben.

The study involves commercial rice warehouses integrated
with milling operations. There exists a complementary relation-
ship between storage and milling functions in the province.

Rice mill operators procure rice during harvest time and store
some of them for use during months when supply is limited.
Warehousing operations will not survive independent of milling,
while mill operations depend on a continuous supply of rough
rice.

During the study, information will be gathered regarding
present status of rice storage in commercial warehouses, storage
practices in relation to milling operations, as well as costs
of these operations. Both primary and secondary types of data
will be used. The secondary data will come from government
agencies involved in the rice industry.

The estimated sample size is ten percent of the total
commercial rice warehouses in the province of Bulacan. The
warehouses will be stratified according to capacity: systematic
random sampling will be used in the selection of samples. From
the data to be gathered, the utilization rates of warehouse
facilities will be estimated. The Chi-Square test and multiple
linear regression will be used for analysis.

The study will cover the dry and wet season operations from
June, 1977 to May, 1978. The whole work is expected to last

for six months.



