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ABSTRACT

Cashew kernels are second in importance among the tree nuts in the

world trade. The temperate regions of the world account for most of the

export demand for consumption while commercial production of raw nuts is

confined to the tropical coastal regions of the world, especially India,

East Africa, and Brazil.

Due to the special processing required .to extract the kernel, India,

with its abundant and cheap labor, has provided the market for raw nuts

and dominated the world kernel market. The prevailing high prices for

raw nuts and the prospects of hard currency export earnings for kernels

on the international market have prompted the other cashew producing

countries to restrict exports to develop processing to compete for a

share of the world market. India on the other hand is attempting to

increase internal production of raw nuts to decrease dependence on

imports.

The study is divided into three sections relating to the analysis

of production, processing and demand of cashews: 1) The cost of

production of cashews in India and the time taken for amortization of

investment on cashew orchards are analyzed and compared with the

African production costs to arrive at the feasibility of producing

cashew nuts in India. 2) Model processing plants are synthesized to

show economics of different methods in use and of scale in the India

processing industry. Finally, the estimated cost and returns for the

Indian hand processing are compared with the costs and returns expected

for a hypothetical mechanical processing plant under East African

conditions. 3) The demand relations for cashews in the other consuming
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zones are considered in the light of current consumption in these zones

and the demand relations estimated for the U.S.

With continuation of present emphasis by the government of India

and at the current high level of prices for raw nuts on the world

market, it appears that cashew production will be increased considerably

in the next ten years, thus reducing the gap between the available

domestic supplies in India and the requirements of the organi~~d

processing sector of raw nuts. However, the cost analysis for production

of raw nuts reflects a comparative advantage for the East African

producer; and in the foreseeable future, Indian processing industry will

continue to depend heavily on imports of raw nuts.

The analysis of the Indian cashew processing industry showed that

with the existing minimum wage structure in Kera1a and Mysore where the

industry is concentrated, the combination of oil bath roasting with hand

shelling and expeller treatment of shells is most economical and most

efficient in the recovery of wholes and cashew nut shell liquid at lowest

cost. The results also showed that a medium size plant of 10-12 tons of

raw nuts capacity per day of one shift is probably most appropriate under

the conditions envisaged for the model plants, and the conditions

governing the availability of labor. A comparison of the costs of

processing by the Indian hand processing and the mechanical processing

indicates that the Indian processing still has a substantial advantage

in processing.

The demand analysis revealed complementary relationship between

edible shelled peanuts and cashews on the one hand and competitive

relationship between cashews and other tree nuts on the other. The
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disposable persc"\l income and time variables included in the analysis

do not show any significant affect on per capita consumption of cashews.

Based on the relationships estimated for the U.S. market, it

appears that a potential demand exists in Western Europe and other areas

to absorb any likely increases in supply of cashews on the world market

if nut prices remain at the current level and if proper promotion is

carried out.

While the economic analysis indicated the traditional advantages

,for East Africa in raw nut production and for India in processing remain,

institutional factors at work suggest continual emphasis on indigenous

production and processing. Future economic analyses is needed to explore

the effect of these policies in developments in the various countries

and on world prices and trade.
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CHAPTER I

INTRODUCTION

Research Problem and Study Objectives

International trade iri cashews began in the 1930's with the

introduction of cashew kernels packed in cans filled with carbon

dioxide. Production and processing soon polarized in two areas of the

world. The major portion of the supply of raw nuts originated in the

lush forests of East Africa. However, only India appeared able to

profitably perform the elaborate and strenuous manual processing r~quired

to extract the cashew kernel. This resulted in India's domination of

the supply of kernels in the world market until the middle of the present

decade.

The introduction of mechanical processing of raw nuts in Africa on

a commercial scale in the mid-1960's has upset the balance in cashew

trade. India's share in the world kernel market was reduced from 91

percent in 1965 to 77 percent in 1966. Institutional changes presently

planned by East African Governments in order to promote local

processing threaten to drastically restrict the exports of raw nuts to

India.

This raises several questions:

1. How will the development of mechanical processing in East Africa

affect the future of the Indian processing trade and India's position

in world trade?

2. Can India economically expand domestic production of raw nuts

to offset dWindling availability of East African supplies?
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3. Will the government supported policies to protect and develop

production and processing in the respective countries meet the economic

tests imposed by the conditions of world trade.

The answers to these questions and others are of vital concern to

the economic development of the countries involved. This study will

consider these questions from the standpoint of India where cashew trade

is a major foreign exchange earner and a major source of employment.

The objectives of the research are:

1. To estimate the U. S. demand and project the world demand

based on the estimated relationships.

2. To study the efficiency of the Indian cashew industry.

3. To determine India's potential as a supplier of kernels and

cashew by-products to the world market in view of the institutional

changes taking place in the world cashew industry.

History and Characteristics of Cashews

Portuguese traders introduced cashew trees to India in the 16th

century. Before the commercial value of the nut was realized, the tree

was known for its hardy nature. With a large tap ro'ot system penetrating

deeply into the soil and an extensive lateral root system, it is able to

establish itself well in rich and poor soils alike and to check soil

erosion. It was introduced into India to check soil erosion along the

coast line.

The introduction of the cashew tree into Africa seems to be recent

and for another purpose. According to legend among the natives of

Inhambane, the introduction of the tree is attributed to Loforte, the
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ruler of the lands in mid-19th century. Cashew gained recognition

there for its apple, and multiplication of the cashew tree (presumably

for its 1iquor)l became popular in southern Mozambique after the

introduction of the still.

Because of its hardy drought-resistant nature, the cashew tree

thrives under a variety of climatic conditions. It can be successfully

grown in the tropics up to the 2,500 foot elevation with an annual

rainfall of 20" to 150". A mild tropical climate is most suitable for

cashew tree cu1tivation. 2 It cannot tolerate frost and continued cold

weather. Due to its capacity to withstand varying soil and climatic

conditions, it can now be found in many tropical and sub-tropical parts

of the world including India, Africa, Ceylon, Indo-China, the Malay

Peninsula, the Philippines, and South America.

Botanical Description

The cashew is a rather small spreading tree reaching a height of

20-30 feet. Under favorable conditions it grows to 40 feet. It is

an evergreen plant and can be easily recognized by its .light-co10red

foliage. The pale green leathery leaves with distinct veins are

elliptic in shape and measure about 4-5 inches in length and 2-3 inches

in width. The inflorescence consists of male and bi-sexua1 flowers which

are mainly cross-pollinated. The cashew tree bears a thin-skinned,

lCorreia, Rama1ho, A industria1izacao de Castanha de caju, 0
Cajueiro e os seus producos, Laurenco Marques (1963).

2Mtuhappa Rai, B. G., "A Note on Cashew Cultivation," (mimeo.).
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Figure 1. Section of a cashew nut.

Source: Cashew Export Promotion Cotmcil, India. ~
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pear-shaped, yellow or reddish, juicy "fruit" known as the cashew apple

which is really the swollen peduncle and disk of the bi-sexua1 flower.

The true fruit of the cashew is a single seeded, reniform true

nut (Figure 1). The pericarp has a hard endo- and exo-carp and a spongy

meso-carp containing caustic oils. The kernel, which is enclosed by a

leathery testa, is the embryo comprised of two large cotyledons, a

radicle, and a plumule. The nut and apple develop in three well-defined

stages and are delineated by the color of the nut, which generally

begins as pink after fertilization, turns green, and finally gray at

maturity. The embryo and pericarp develop to a maximum size when the

nut is green. There is no further increase in size, and the nut is

technically mature when it starts turning gray. In the third stage of

development, the growth rate of the pedicel continues to increase; the

size of the pericarp decreases slightly with the loss of water; and the

embryo remains constant in size. 3 The total weight of the nut is

greatest in the beginning of the third stage. In India, the practice is

to harvest nuts at this stage because of the obvious advantage in the

weight of the raw nuts because the cashew apple has no commercial value

at present and is wasted.

3Thompson, A. R., "Stages of Development of the Fruit of Cashew
(Anacardium Occidentale, Linn.), University of West Indies, Trinidad
(mimeo.) •
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World Trade in Cashews

The commercial demand for finished cashew kernels is mostly in

developed countries with high per capita incomes while the raw nut is a

tropical product with commercial production confined to Mozambique,

Tanzania, and Kenya in East Africa, India in Asia, and Brazil in South

America. The major cashew producing and consuming countries are

indicated in Figure 2. Many other tropical countries have cashew trees

but do not contribute significantly to international trade. Historically,

the tropical forests in coastal areas in East Africa have prOVided a

viable and cheap source of raw nuts from wild trees. With cheap Indian

labor to process them, cashews have become the second important tree nut

in international trade.

The flow of raw nuts from source to finished product is shown in

the flow chart in Figure 3 and indicates the broad supply and demand

aspects of the world industry. The three major cashew producing regions

are represented by Brazil, India, and East Africa. In India, the

processor himself is the importer of raw nuts and the exporter of cashew

kernels. In East Africa, the raw nut exporters are mainly Indian

merchants and the raw nut processing and the exporting of kernels are

generally handled by the local processing firms. The agencies involved

in producing and marketing of cashew nuts in their regions are discussed

in the next chapter. Unfortunately, not much information about the

cashew industry in Brazil is available.

The traditional patterns of production, processing, and consumption

have been changing since the early 1960's. As a result, the traditional
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Figure 3. Flow ohart of cashews in the world market
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roles of the countries involved in cashew trade are also changing.

The changes in export and import patterns since 1957 are shown in

Table 1.1. The total world export of kernels has risen about 72 percent

in the ten-year period between 1957-1966. This period shows a

geographic expansion in demand with the increasing import of kernels by

eastern European countries. These exports rose from 7 percent of the

world imports in 1957 to nearly 30 percent in 1966. The u.s. share of

world kernel import decreased from 73 percent to 49 percent during this

period. Indian factories supplied more than 90 percent of the cashew

requirements of both the world and U.S. kernel imports until 1965. Since

1965. India's domination of the world kernel market has diminished with

its share of the world market dropping to 77 percent of world exports in

1966. The U.S. import from India was down to 76 percent of its total

kernel import in 1967. 4 It is also likely that devaluation of the Indian

rupee in 1966 probably had a temporarily upsetting effect on the Indian

cashew trade. The changes in the geographical distribution of the world

cashew market of the quantity of kernels imported from India are

depicted in Figure 4.

The strong export demand for kernels. lack of import restrictions.

and abundant labor have currently made cashew processing a profitable

venture in India and have increased the dependence on African raw-nut

supplies. 5 This industry appears vulnerable to competition in the

4Bureau of Commerce. Import Statistics. FT 135. Jan. 1968.

5Report on the Marketing of Cashew Nuts in India. Government of
India. Delhi. 1944. p. 3. It is interesting to note that India started
importing raw nuts for processing from East Africa to meet the demand
for kernels after the inception of export trade in the 1930's.



Table 1.1. World trade in cashews: India's share in the world market
1957 - 1966

(Quantity in metric tons)
Total world Raw nut :1mports Exports of kemels

eXDorts of kernels Total exports frolll India into India Kemel imports into the U.S.A. to Eas t European
cotmtries

Kemels Raw nut Total U.S. imports Imports fr01ll India
Year Quantity Index Quantity Percent Equivalent Quantity Percent of Quantity Percent Quantity Percent Quantity Percent

(1957-100) of world total of world of total of total
export raw nut exports :1mports world

requirement exports
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

1957 36.410a 100.0 34.577 95.0 152.415 97.212 63.8 26.488 72.7 25.185 95.1 2.496 6.9
1958 41.562a 114.1 39.673 95.4 174.878 122.247 69.9 30.287 72.9 28.958 95.6 5.147 12.4

1959 39.939a 109.7 38.172 95.6 168.262 91.763 54.5 28.736 71.9 27.492 95.7 5.156 12.9
1960 42.033b 115.4 39.436 93.8 173.834 99.631 57.3 29.183 69.4 27.330 93.6 6.257 14.9

1961 42.333b 116.3 41.191 97.3 181.570 127.202 70.1 26.728 63.1 25.150 94.1 5.982 14.1
1962 50.621 139.0 46.436 91.7 204.689 131.108 64.1 29.249 57.8 27.182 92.9 10.301 20.3

1963 59.758 164.1 53.394 89.3 235.361 164.369 69.8 34.352 57.5 31.154 90.7 14.143 23.7
1964 58.233 159.9 52.645 90.4 232.069 170.315 73.4 31.577 54.2 28.428 90.0 13.611 23.4

1965 58.915 161.8 53.795 91.3 237.128 175.489 74.0 29.761 50.5 25.680 86.3 17.065 29.0
1966 62.891 172.7 48.133 76.5 212.170 140.746 66.0 30.753 48.9 24.350 79.2 18.524 29.5

8oJ.be data for 1957-59 include East African exports obtained from "Edible Nut Statistics." Gill S. Duffus. Limited. London. July 1967.

b'lbe data for 1960-61 include East African and Brazilian exports from "Cashew Statistics." Cashew Export PmlllOtion Council.

Source: Co1U11111 2: Computed from Indian exports in co1U11111 4 and data for 1962-66 taken from UNCTAD study (for details see Table 5.5).

Co1UD11S 4 & 7: Regional Office (Cashew Development). Calicut. India.

Co1U11111S 9 & 11: Bureau of ComaIerce. Import Statistics. Fr 110. 125 and 135.
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future both from possible decreases in the raw-nut supplies from Africa

and from inefficiencies within the processing industry. The raw-nut

supply problem originates from the policies of the African governments

relating to regulation and participation in marketing and processing in

Africa. The policies adopted by Mozambique and Tanzania, the two most

important sources of raw nuts, are summarized below:

1. Price discrimination. The two countries actively subsidize

local processing industries. In Mozambique this is achieved by fixing

a minimum floor price for expor~ of raw nuts and cordoning of stocks

from a particular production zone (Lorenco-Marques, for instance), for

domestic processing. This enables the local industry to secure raw nuts

without foreign competition. An elaborate marketing control exists in

Tanzania with government monopoly in purchase and resale for export and

in sale to the domestic industry. The administered price confers a

subsidy, which is indirectly paid by the Indian processor or domestic

producer in Tanzania, to the local processing industry. This varies

from $10.78 per ton in the CDJKL zones to $0.14 per ton in the BE zones

in Tanzania. 6 In addition, any amount over and above the fixed export

price paid by the Indian processor for the season is retained by the

Marketing Board as export tax.

2. Government participation. The government of Tanzania has

sought to encourage the mechanization of the processing industry by

direct participation of the government and collaboration with foreign

interests experimenting with mechanical processing. The National

6For classification of the different zones in Tanzania see the
section on cashew nut marketing and price policies in Tanzania in
Chapter II.
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Development Corporation (NDC) which owns 40 percent of Tanita Limited,

Dar-es-Sa1aam, says in its second annual report:

During 1966, the installation of machinery was completed,
and production reached a figure of about 400 tons a month, a
level of about 60 percent of capacity. The company is still
experiencing difficulties with the quality and size of cashew
nuts to be processed. Plans are being made to complete arrange
ments for a night shift in order to increase production. ~11
be difficult to judge the potential profitability of the plant
until it comes into full production which will probably be towards
the end of'1969. 1

This report suggests that mechanical processing still has a long

way to go before it can effectively compete with the Indian industry.

But the mood in government circles in East Africa is to go ahead with

heavy investments for mechanization at any cost. This attitude is

reflected in the'words of Mr. J. S. Kasamba1a in April 1965, when as the

Minister for Industries, he returned from a visit to 01tremar's Bologna

head office and stated: "I am absolutely satisfied that we need not

waste time awaiting the results of the Dares-Salaam factory before we

extend our cashew nut processing activities to the Southern Region." S

Accordingly, in 1967 NDC entered into a joint ventt:lre with the Japanese

Cashew Nut Company of Tokyo on a 50-50 basis for an investment of

$3,360,000 to process 30,000 tons of raw nuts a year in five stages.

In view of, these developments, the stability of the Indian industry

depends upon its ability to close part of the gap between its domestic

production and processing needs of the industry.

7Foreign Agricultural Service Reports, U.S.D.A., quoted from
National Development Corporation's Annual Report of June 28, 1967.

SForeign Agricultural Service Reports, U.S.D.A., Washington.
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Recent Studies on the Cashew Nut Trade

Until very recently, the only market information available on the

cashew trade was from trade channels. These reports reflected the

short-run demand and supply situations as seen from that particular

period of time and vantage point rather than a broad, long-run world

perspective of the cashew trade. With the use of mechanical methods in

cashew nut processing, many developing countries have begun to look with

interest on the cashew industry as a potential cash crop. In 1968 two

studies were released on the production and marketing of the world

cashew crop.9 These studies primarily seek to provide basic information

on cashew growing and processing to countries which have little or no

knowledge of the cashew nut but which may be potential contributors to

the world trade. They also cover the supply aspects, prospects for the

raw-nut production, and of demand for the processed kernels on the world

market.

In both studies, demand outlook is based on qualitative assessment

of a heuristic nature. The F.A.O. study comes to a broad general

conclusion that world demand will rise a minimum of fifty percent in the

next ten years. 10 The UNCTAD study concludes that with effective

promotion at the consumer level, it should be possible to increase

9ITC-UNCTAD-GATT, Cashew Marketing, May 1968 (mimeo) referred
henceforth as UNCTAD study, and E. Per~, World Market Outlook for
Cashew Nuts, a study commissioned by the FAO, Rome (1968) (mimeo) (FAO
Study).

10Perry, E.;~. £!l., p. 11.
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consumption at an annually increasing "rhythm" of from five to seven

percent without causing any decrease in prices. II

In spite of the wide publicity given to the successful mechanical

pro~essing developed by the 01tremar, S.P.A., of Bologna, Italy, facts

on the efficiency of these operations and detailed economics of the

process are not available. The two studies reviewed here have attempted

a comparison of the cost structure. The UNCTAD study gives broad

outlines of costs and returns of the Oltremar process while the F.A.O.

study discusses the current production of raw nuts and future trends in

the main cashew-producing areas of the world with emphasis on Africa.

The economic analysis of the world cashew industry is divided into

three sections, supply of raw nuts, processing of raw nuts and demand

for kernels.

Production analysis traces the trends of production and marketing

in the important cashew nut supply areas followed by a study of the

economic feasibility of plantation-type production in the major cashew

producing regions--East Africa and India. For this analysis, the time

taken for amortization of investment on the plantations was used as the

criterion. The cost of establishing and maintaining the cashew

plantations for the different states in India as furnished by the

Regional Office (Cashew Development), Indian Council of Agricultural

Research is taken as the basis for cost analysis. The visual

llUNCTAD Study; 'El!.~ '~., p. 3.
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observations of the plantations visited supplemented by discussions

with the field staff in cashew research stations and a few farmers have

provided the necessary guidelines for estimating the returns from

plantations. For calculating the comparable amortization table under

East African conditions, secondary data available from the F.A.O. Atudy

were used.

The analysis of the processing costs and efficiency of the Indian

processing industry is done from the data obtained by a personal

interview and survey of the Indian processing trade by the author which

was generously supported by the International Development Fellowships

Program of the East-West Center. Preliminary discussions were held with

the government agencies and the cashew processors in different cashew

processing regions in India. Following these discussions eight

cooperating processors in all major processing centers were interviewed

to obtain the detailed information asked for in the questionnaire

designed for the purpose (Appendix I). Since not all the processors

involved in the preliminary discussions were expected to cooperate with

the detailed study, no attempt was made to randomize the sample. The

data collected during the survey, henceforth referred to as the survey

of the Indian cashew processing trade, was used in synthesiZing the

processing costs for the model plants to show the economies of different

methods in use and of scale in the industry. The costs for the

different processing ~enters of the model plants were calculated

separately. The model plants were developed in two stages': First, the

model plants with equal processing capacities were developed by

incorporating-the different technologies available in the different
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process centers and by reflecting their relative costs; and second,

three model plants of different sizes but using the same technology

were developed to study the economies of scale. The returns based on

the output reported for comparable plants surveyed were used in

evaluating the efficiency of the different processing centers and the

model plants.

The cost comparison between manual processing in India and

mechanical processing in Africa was next attempted by using the data on

mechanical processing in East Africa obtained from the UNCTAD Study on

cashew marketing.

After a discussion of the demand characteristics for nuts in

general and cashews in particular, demand relationships have been

estimated for the U.S. market •. The results obtained are considered

with reference to the current demand for cashew kernels in other

consuming zones to estimate the world demand potential. The discussion

of demand characteristics for tree nuts and cashews in the U.S. is

based on interviews with the nut salters and mixers, cashew importers,

and wholesalers on the mainland U.S. as well as from published sources.

The demand function for cashew kernels in the U.S. was estimated by the

regression analysis adopting the Ordinary Least Squares method using the

time series data available from published sources in the U.S.A.

Economic analysis alone is not expected to provide a complete

insight into the future developments of an industry where governmental

efforts are aimed towards self-sufficiency in both production and

processing capabilities. The results obtained in the quantitative

analysis of demand and supply of cashews in the world market have,
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therefore, been interpreted in the light of the institutional aspects

in so far as they relate to India's ability to supply the world market.

The institutional changes required of Indian trade for adjusting to the

changing supply and demand are given primary emphasis in making the

recommendations regarding the production, processing, and marketing of

cashews.



CHAPTER II

SUPPLY OF CASHEWS

In this chapter, the trends of production and marketing of cashew

nuts in the important cashew-producing regions are described, followed

by an economic analysis of cashew production.

Cashew Nut Production in India

The cashew tree, in the early years of its introduction to India,

served mainly as a soil binder in the hilly areas in the West Coast prior

to development of the hill slopes for other plantations. The cashew was

not considered an economic crop except as fuel. With the growing

realization of the industrial potential of the cashew tree and the

development of export trade in cashew kernels, systematic cultivation

on a plantation basis has been recently undertaken. The tree is also

grown in gardens interspersed with mangoes, coconuts, and arecanuts

which abound on the Kera1a Coast. The location of the cashew producing

areas and ~ashew research stations in India are shown in Figure 5.

Availability of Data

Cashew trees are generally scattered over a vast area of waste lands

as semi-wild trees, on field boundaries and mixed with regular

commercial plantations, and as pure plantations on marginal lands

unsuitable for any other crop. The need for collecting reliable

statistics on the extent of cultivation and production of cashews was

emphasized by the Spices Enquiry Committee set up by the Indian Council

of Agricultural Research in 1953. On the recommendation of the
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Geographic distribution of cashew producing areas and
research and processing centers in India.
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committee, pilot surveys on the cultivation of cashews in Kera1a and

Mysore were conducted during 1960-1963. Currently, surveys based on

the experience gained during the pilot surveys are in various stages of

progress in other cashew-growing states in India.

Progress During the First Three Five-Year Plans and Current Position

The Spices Enquiry Committee report in 1953 drew the attention of

all the interests involved in the cashew industrY and particularly the

government of India to, the need for developing production of cashews on

a planned basis. Two main schemes, one for governmental plantations

and another for private plantations were formulated with a combined

target of 283,928 acres of new plantings for the Second Plan period

(1956-61). These schemes were continued with an additional target of

800,000 acres for the following five years under the Third Plan.

The scheme for the departmental plantations envisaged were mainly

on government forest lands managed by the Forest Departments. Private

plantations were to be encouraged mainly in two ways: 1) a scheme for

loan assistance and 2) a scheme for dip.~ribution of planting material,

including seeds. No minimum unit in terms of acreage was prescribed for

qualification of loans. No verification was conducted of either the

actual utilization of loan amounts or of the number of survivals of the

plantings. The increase in planted area at the end of these plans was

calculated on the basis of loans and planting material, including seeds

which were distributed.

A re-appraisa1 of the acreage and production of cashews establishes

the most current es~imates of area and production of cashews in the
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different growing states in India at 622,335 acres and yield at 95,909

tons of raw nuts. 1 The details of the original and the revised

estimates as presented in the working paper on cashew development in

the fourth Five-Year Plan are compared with the trade estimates in

Table 2.1.

The working paper also indicates that of the 95,909 tons of raw

nuts produced, only 6~ percent (or 67,000 tons) reach the organized

processing industry. The balance is either consumed locally or wasted.

The trade estimates place the availability of raw nuts from different

production regions in the county at a total of about 64,000 tons which

is close to the official statistics for the first time.

The fourth Five-Year Plan proposes to close a part of an

estimated gap of 193,000 tons of raw nuts. Realization of this goal

depends on the economic feasibility and availability of land for new

plantations in India. 2 These aspects are discussed in the following

sections.

Availability of Land for Expansion of Cultivation

The Cashew Development Council of the government of India has

recently attempted to determine the availability of both government and

private land in states where potential exists. Proposed extension of

,1Working Paper on Cashew Development in the Fourth Five Year Plan
(1969-1970 to 1973-1974); Crops Division, Ministry of Food, Agriculture,
Community Development and Cooperation, Government of India (1968) p. 3.

2As a result of the programs proposed to be undertaken during the
IV Plan Period, it is estimated that the deficit would only be reduced
to 116,900 tons by 1973-1974. ~., p. 3.



Table 2.1. Area and production of cashew nut in India at the
end of the third Five-Year Plan (1966-67)*

State Area
(acres)

Reported
Production

(metric tons)

Re-appraiseda
Area Production

(acres) (metric tons)

Quantityb
avai1abIe to

organized
sector

(metric tons)

1. Maharashtra 540,630

2. Kera1a 212,447

3. Mysore. 175,500

4. Madras 176,940

5. Goa 80,350

6. Andhra Pradesh 40,406

7. Orissa 3,554

8. West Bengal 2,346

9. Others 4,777

-
TOTAL 1,236,950

17,420 79,616 2,648

94,939 140,962 55,481

13,000 115,088 15,108

17,395 175,046 14,864

3,000 20,000 3,000

8,560 50,318 3,916

1,407 22,797 267

1,490 10,578 533

610 7,930 92

157,821 622,335 95,909

__ c

40,000

10,000

7,000
c

7,000

64,000

aBased on the estimated survival of the new plantings reported during the two Five-Year Plan periods.
b

Kerala cashew trade sources.

cAbout 5,000 tons are available to organized sector in the areas catering to the domestic market.

*Source: Crops Division, Ministry of Food, Agriculture & Connnunity Development, Government of
India.

N
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cultivation in the Fourth Plan is shown in Table 2.2. The figures

include the 180,000 acres and 5,000 to be planted under the Soil

Conservation Program on non-departmental land in Maharashtra and West

Bengal, respectively. Assuming that a fifth of the planned acreages

planted in 1969-1970 will yield 1 Kg. per tree (or 80 Kg. per acre) in

1973-1974, the expected net addition to production would be another

60,000 tons from the estimated 165,000 acres planted in the Third Plan

period plus another 8,900 tons from plantations raised during the first

year of the fourth plan. Adding this to the quantity now available to

the processing industry estimated at 67,000 tons, the total supply of

cashew nuts from India to the Indian industry by 1975 is estimated at

135,900 tons. The export target of 65,000 tons of kernels under the

fourth Five-Year Plan requires about 260,000 tons of raw nuts. If the

above estimates are realistic, the Indian processing trade will still

have to depend on East Africa for fifty percent of the raw nut require

ments at the end of the fourth Five-Year Plan. 3

With 27 million acres of waste land available in the Madras,

Maharashtra, Mysore, and Kerala States, future plantations in compact

blocks under the aegies of the soil conservation, horticulture and forest

departments are expected to narrow the deficit in the succeeding Five

Year Plans. 4

~Working Paper, p. 3, the yield potential varies even in one area
depending on many factors still unknown. Hence, any criteria taken for
calculation could only be an educated guess, at best. ° For this reason;, °

the basis of calculation is retained as is given in the working paper.

4Reportson o Locationand Utilization of Wastelands in India,
Wastelands Survey and Reclamation Committee, Ministry of Food and
Agriculture, Government of India (1960-1962).



Table 2.2. Area proposed for cashew plantations in the
fourth Five-Year Plan period (1969-70 to 1973-74)

(Acre in Acres)

60,000 25,000

40,000 10,000

15,000 5,000

30,000 15,000

23~750 30,000

20,000 30,000

20,000 180,000

State

Mysore

Madras

Andhra Pradesh

Orissa

Goa

Kerala

Maharashtra

Departmental Non-departmental Total

85,000

60,000

20,000

45,000

53,750

50,000

200,000

Potential
Yield in

tons (nuts)a

42,500

9,000

3,000

6,750

8,060

25,000

30,000

Estimated
Plan

outlay b
(millions Rs)

2.93

1.60

0.67

1.60

2.23

2.13

10.13

West Bengal 10.000 5.000 15.000 2.250 0.53

TOTAL 218,750 300,000 ·518,750 125,060 21.83

&rhe potential yield that could be realized in the next 10 years from the new plantings is calculated on
the basis of per acre yield of 500 kg. in Kera1a and Mysore and 150 kg. elsewhere.

bU•S• $1 = Rs 7.50.

Source: Working paper on cashew development in the fourth Five-Year Plan, Government of India.

N
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~e new plantations to be developed under the fourth Five-Year

Plan will begin yielding sporadically from the fifth year of the plan,

but the full yield can be realized only after ten to fifteen years.

To increase production, a scheme for improving the existing plantations

more than five years of age was also included in the Fourth Plan. This

primarily consists of introducing improved cultural practices end

intensive manuring under a package program. As a short term objective

the working paper envisages bringing 46,000 acres of these plantations

under the Package Program to increase the yield by 7,200 tons of raw

nuts by the end of the Fourth Plan. 5 With the extremely shallow depth

of the soils presently under cashew cultivation, the efficiency of the

present methods of fertilization is doubtful. Thus, the increased

production due to the package program could be only marginal.

Cashew Nut Marketing and Prices in India

A major portion of the local raw-nut crop is assembled from small

plantations and the scattered production in the villages to processing

-centers 15y-itiner-ant"'un;rchants in the periodic markets or shandies held

in rural areas. In the main season between March and May, the agents

of the processor-exporters and the factory owners themselves frequently

visit the wholesale markets and make their purchases from these merchants.

The small producers' share of the price of the raw nuts delivered at the

factory was estimated at about 50 percent. 6 Regulated markets and

5The Working Paper, E.P.,. £ll.., p. 8.

6Ibid., p. 11.
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cooperative societies account for a small portion of the current sales

in Madras and Maharashtra where new plantations are developing. By and

large. the marketing of domestic raw nut production has been neglected

and no market study has been attempted since the first market survey

was completed in 1944. 7 The high prices that are obtained in the

international market for cashews have not been shared by producers in

India and production has largely remained stagnant over the past decade

in spite of the new plantations and production policies initiated by the

government under the second and third Five-Year Plans.

Movement of Imported Nuts

The import of raw nuts from East Africa is highly organized with

forward markets operating through brokers and East African exporters.

The imports of cashew nuts into India are arranged through raw nut

brokers in Bombay. Upon receipt of orders for raw nuts from the Indian

processors. the brokers advise their principals in East Africa to make

purchases. Usually there will be a heavy demand from the Indian

processors for the first one or two shipments in the beginning of the

season in Africa. around October - November. to start working their

factories. Then taking advantage of the harvest periods extending from

October to January in different parts of Africa. and the Indian crop

season from March to May. the Indian processor phases the raw-nut

7Reporton the Marketing of Cashew Nuts in India, Central
Agricultural Marketing Department, Government of India, Delhi (1944).
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deliveries throughout the year by arranging forward contracts with the

East African exporters. hence minimizing inventory costs and storage

damage. Since there is no forward market for the Indian crop, the

processor must acquire all of his requirements for this crop in the

three months' marketing period. This results in heavy financing and

storage costs.

The average prices for raw nuts paid by the Indian processors in

1967 were 8.3 cents per pound for Qui10n nuts and 8.8 cents per pound

for Angoche quality of imported nuts. 8 The yearly average spot prices

paid by the Indian processor and the F.O.B. New York price he received

for years 1955-1967 are given in Appendix II.

East 'African Supply

East Africa is the most important supplier of raw nuts in the world

market. These supplies are mostly bought by Indian processors for

re-export of processed kernels. Though 77 percent of cashew kernel

exports in the world market were from India in 1966, 66% of the raw nuts

required were imported from Mozambique. Tanzania, and Kenya in East

Africa.

Mozambique

Cashew nuts are the second leading export from Mozambique. 9 In

1965, cashew exports amounted to 19 million dollars or 19 percent of the

8Week1y price reports of the South India Cashew Manufacturers
Association. Quilon. India.

9Foreign Agriculture Service Reports, USDA.
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exports that year. Of this amount 80 percent consisted of raw nut

exports to India and the rest were kernels and a small volume of cashew

nut shell liquid (CNSL).lO

The cashew growing area in Mozambique stretches from River Rovuma

at the northernmost point down to Bela Vista about ,100 miles south of

Lorenco-Marques. The entire cashew-growing area in Portuguese East

Africa lies on the sea-coast extending up to 60 miles to the interior

uplands. About 89 percent of the cashew crop from the wild forest is

harvested by the natives,ll who sell the nuts to the Indian or

Portuguese shopkeepers in the interior areas who in turn sell them to

the Indian exporters in the coastal towns. To supplement the amount of

nuts collected from forest trees, the Portuguese government is actively

encouraging cashew plantations by issuing free licenses to Portuguese

nationals to develop land in the interior for planting cashews and by

advancing long-term loans for developing cashew plantations along with

other important crops •. In the districts of Mozambique and Cabo Delgado,

cashew plantations are now being deve10ped. l2

lOCashewMarketing, lTC, UNCTAD-GATT, May 1968, p. 9.

llPinheiro M.F.V.A., Entomotahna da Castanha de Ca1u emarmazins
e fabricas, quoted in Tropical Abstracts 2104, Vol. 22, No. 10, p. 664.

l2Correia Rama1ho, itA industria1izacao da Castanha de caju, 0
Cajueiro e os seus produtos," Laurenco Marques (1963).
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Cashew marketing and price 'policies 'in Mozambique: With the

development of a shelling plant in Lorenco-Marques in 1960, the marketing

of cashew nuts in Mozambique attracted that government's attention. In

order to protect the local processing industry, a percentage system was

adopted in 1960 in which each exporter of raw nuts was obliged to

deliver a certain percent of his exports to the local processing plants

at a fixed price. This evoked complaints from the exporter that he was

"losing" money and from the industrialist about the poor quality of the

nuts supplied and resulted in a change to free commerce with the right

of option for the local industry before allowing shipment for sale

abroad. 13 Later in 1967 to 1968, the government of the Province of

Mozambique adopted a policy to consider the prices to be paid to the

primary producer as a function of the finished product and sub-product

of the industry on international markets. I4 Fixed minimum prices

payable to the primary producer or harvester (gatherer) and who1esa1er/

exporter were set at $77 and $98 per ton, respective1y.IS In addition,

the exporters are always obliged to offer all the parcels they intend

to export, first to the local industry. The minimum C.I.F. price for

export for 1967 to 1968 was fixed at $192 per ton and the offer to the

local industry at areas other than those reserved for local industry are

to be at this minimum export price minus export expenses. On each unit

of raw nuts sold to the domestic processing industry or shipped, 11

percent 'ad va10rum export marketing duty is payable to the Marketing

13Ibid., p. 39.

14UNCTAD Study, .2£.. £!.t., p. 40 •

ISBu11etino Ufficia10 (Mozambique), No. 44, November 4, 1967.
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Fund for administering the programI6 (see Appendix III).

Tanzania

Cashew nut is the fourth important cash crop in Tanzania. The

main producing areas are Mtwara and the adjoining Ruvuma regions in the

south and the coastal region around Dar-es-Sa1aam. Unlike conditions in

Mozambique, cashew nuts in Tanzania are produced by peasant farmers. 17

The cashew plantings have increased in recent years in Tanzania because

of the high prices for the raw nuts. Also, the planting of a perennial

crop conferred permanent ownership of the forest land in Tanzania. 18

About 10 percent of the nuts are processed in Tanzania by a factory in

Dar-es-Sa1aam while the rest of the nuts are exported to India for

processing.

Cashew marketing 'and price policies 'in Tanzania: With the creation

of the Southern Region Agricultural Products Board (SRAPB) in 1962

cashew-nut marketing in the southern region became a monopoly of the

SRAPB but was later transferred to the National Agricultural Products

Board (NAPB). At the same time, the coastal region cashew crop was also

brought under the monopoly. For the purpose of quality control and

administrative convenience the southern region comprising of Mtwara and

I6Ibid.

I7Westergaard, Pou1, 'The 'Marketing Margin: An Analysis of Cashew
Nut Marketing Costs, ERB Paper 68.13, University-College, Dar-es-Sa1aam,
(Mimeo.,June 1968).

I8Tsakiris, A., Cashew'Nut Production in Southern Region of
Tanzania, quoted in Tropical Abstracts.
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Ruvuma areas is divided into 12 zones. 19 A three-tier system, with the

NAPB at the apex, regulates and controls the marketing of raw nuts in

Tanzania. The farmers sell their nuts to the primary societies which

are affiliated with the region's cooperative unions. These unions act

as service organizations to the societies and as agents of the NAPB.

NAPB pays for the crop through the unions to the primary societies at

the price announced at the beginning of the season. The NAPB's "into-

store" price and the prices to the grower are announced before each

season and remain constant during the season. Growers' prices are

calculated for each of the four districts in the coastal region and the

12 zones in the southern region separately by subtracting from the

season's estimated average sale price the predetermined marketing costs

and non-marketing deductions including a subsidy to the local

processing industry. The sale price for CDJKL zones provides for a

subsidy of $10.78 per ton to the local processing industry. In the

coastal region the subsidy is $4.06. 20 On this basis, it is reported

that in the 1967 - 1968 season the price paid to growers of cashew nuts

in zones AFGHI and BE was $98 and $93.80 while the average sale price

for export during this period was $164.22 and $156.52. 21

19The nuts from some of these zones are regarded as similar in
quality by the buyers and thus they are classified into three groups,
in addition to the nuts from the four districts of the Coastal Region
which form a separate fourth group. The first three groups are as
follows: First Group -CDJKL zones; Second Group - AFGHI zones; Third
Group - BE zones. Westergaard, Paul; .Cashew Nuts: The Quality Problem,
ERB Paper 68.8, University College, Dar-as-Salaam (March 1968), p.• 20.

20Westergaard, Poul; .~. '~., p. 4.

211E.!4.., p. 17.
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South 'America

Cashew production in South America is mostly confined to Brazil.

A total of 63,575 hectares were reported in cashew for 1964 in Brazil. 22

The major production area is in the northeast of the country and is

confined to the sandy coastal belt. Most of the orchards are devoted to

sales of cashew apples and thus the full potential of the nut supply is

not realized in this region. The major obstacle to an expanded supply

from Brazil is said to be lack of roads and marketing for the crop

growing wild in this region. 23

The Hawaiian Agro:lomics International, which studied the question

of diversified crop production in the northeast Brazil, concluded that

significant expansion in cashew production in this region is feasible

and recommended that a minimum of 4,000 hectares of non-economic sugar

lands in the Zona da Mata be converted to cashew production within the

next ten years. 24 The raw-nut supply could be increased considerably

in Brazil if the wild crop were properly collected and if raw nut exports

to India were developed in the initial stages pending development of a

sound processing industry in Brazil.

22Hawaiian Agronomics International, Diversification and
Modernization of 'Agriculture in the SugarCane·Zoneof Northeast Brazil,
pp. 10-19, U.S. Agency for International Development, Washington, D.C.

23Perry, E., World Market Outlook for Cashew Nuts, F.A.O. (Mimeo.,
May 1968), p. 4.

24Hawaiian Agronomics' International,.2J2,.. ill., pp. 10-21.
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Brazil now has a small processing industry comprising five private

companies with a total processing capacity of 5,000 tons per year. 25

Cashew kernel imports into the U.S. from Brazil have recently increased,

and were over 1,000 tons in 1967. 26 The proximity to the U.S. with its

mass market for cashew kernels could become a major factor in Brazil's

favor if a viable processing industry could be developed.

Economics of Cashew Cultivation

The availability of land and governmental planning and initiative

in production and marketing of raw nuts in major cashew-producing

regions have been discussed in the previous section. But the viability

of the plantations in the long run is assumed to depend on the economic

feasibility of cashew cultivation in these regions. The time taken for

amortization of the investment in cashew plantations in these regions

would provide a basis for judging this feasibility. In this section,

the amortization tables for cashew plantations under Indian and East

Aarican conditions are developed and compared.

Amortization of Orchard Investment in India

The variety of soils on which cashews are planted varies from

lateritic soils on the hillsides on the west coast to red soils of the

Madras uplands and sandy soils of the east coast extending from West

Bengal to Madras. For purpose of analysis, lateritic hill slopes in

25CashewMarketing - ITC - UNCTAD '- GATT Report (Mimeo., May 1968),
p. 10.

26Bureau of Commerce, import statistics, FT. 135, January 1968.
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Kera1a and Mysore are assumed to require only clearing of light shrub

vegetation without any outlay ,for major leveling operations. Seventy

seedlings are transplanted to each acre. Gap filling of up to 10 percent

is taken into consideration in the second year of planting. In case of

fairly level topography and soil depth of more than two to three feet

as on the east coast. the typical planting consists of 80-100 air layers

or seedlings per acre with inter-cropping for the first three years.

There is a high variation in yields among the individual trees

varying between 0.5 to 10 Kg. per tree with yields reported up to 40 Kg.

under ideal conditions. The pilot survey also reports fluctuations in

yield per tree from year to year. 27 Based on the recorded performance

of trees at experimental stations and the poor quality of soils the

calculated yield of nuts is 50 Kg. per acre in the fifth year. increasing

to 500 Kg. in the fifteenth year.

Under the conditions in the west coast. the cost of clearing land.

planting 70 air layers. and care of the plants for the first year comes

to about $44 per acre with cost for maintaining the orchard from the

fifth year onward at $18.26 per acre. To this a cost of $2.67 for

harvesting and separating fruits and nuts is added from the fifth year

onwards. 28 Details of the operations and costs are given in Appendix IV.

27Conso1idated Report on the Pilot Survey for the study of
Cultivation practices and for the estimation of yield and extent of
cultivation of cashew nuts in Kera1a. 1960-1961 to 1962-1963. Institute
of Agricultural Research Statistics. New Delhi. 1964.

28In the early years of plantations. a contract rate of two cents
per kg. of nuts delivered after collecting the nuts with apple from the
field and separating the nuts is in vogue in some areas.
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The amortization of investment for an acre of cashew based on the above

cost structure is given in Table 2.3. The returns are calculated at

$0.133 per Kg. of nuts on the assumption that in plantation crops, the

share of the producer would increase to 70 percent of the factory price

as compared to the current share estimated at 50 percent under a semi-

wild and scattered-production situation. 29 The yield ratio of nut to

apple is assumed at 1:4 by weight and where utilization of the cashew

apple is considered, the return is calculated at $13.30 per ton of cashew

apple. No fixed costs are included in the operation as only conventional

equipment is assumed to be used in the operations.

From Table 2.3 it can be seen that the accumulated investment,

including interest charged at 6 1/2 percent, climbs to a maximum in the

eighth year and it takes fifteen years to completely repay the

investment with interest if only returns from nuts are considered. But

if the sale of the cashew apples is also considered, then the investment

is completely repaid in twelve years after planting. The relatively

low yields assumed are considered attainable at the present level of

knowledge in cashew orchard growing and the use of marginal land not

fit for cultivating any other crop.

In case of the richer soils in the East Coast, the data available

does not show any significant increase in cost or yield of nuts per

acre but the return from the intercrop could facilitate an earlier

retiring of the investment on plantation. In case of soils where two

29Working paper on Cashew Development in the fourth Five-Year Plan,
1969-1970 to 1973-1974, Government of India, New Delhi (1968), mimeo.



Table 2.3. Amortization of investment on one acre of cashew orchard in India

Sale of nuts only Sale of nuts and cashew apple
Yearly Accumulated Interest on Accumulated Gross Accmumulated Interest on Accumulated Gross

Year investment investment accumulated investment return investment accumulated investment return
without at beginning investment at the end at beginning investment at the end
interest of the year at 6 1/2'% of the year of the year at 6 1/2'% of the year

First $44.07 - $2.86 $46.93 - - $2.86 $46.93
Second 18.27 $65.20 4.24 69.44 - $65.20 4.24 69.44
Third 19.87 89.31 5.81 95.12 - 89.31 5.81 95.12
Fourth 21.97 117.09 7.61 124.70 - 117.09 7.61 124.70
Fifth 18.26 142.96 9.29 145.85 $6.67 142.96 9.29 143.04 $ 9.33
Sixth 18.26 163.84 10.65 161.16 13.33 161.30 10.48 153.11 18.67
Seventh 18.26 179.42 11.66 171.08 20.00 171.37 11.14 154.51 28.00
Eighth 18.26 189.34 12.31 174.98 26.67 172.77 11.23 146.67 37.33
Ninth 18.26 193.24 12.56 172.47 33.33 164.93 10.72 128.98 46.67
Tenth 18.26 190.73 12.40 163.13 40.00 147.24 9.57 100.81 56.00
Eleventh 18.26 181.39 11.79 146.51 46.67 119.07 7.74 61.81 65.00
TweUth 18.26 164.77 10.71 122.15 53.33 80.07 5.20 10.60 74.67
Thirteenth 18.26 140.41 9.13 89.54 60.00 28.86 1.88 -53.26 84.00
Fourteenth 18.26 107.80 7.01 48.14 66.67 - - - 93.33
Fifteenth 18.26 66.40 4.32 4.05 66.67
Sixteenth 18.26 22.30 1.45 -42.92 66.67

Source: Regional Office (Cashew Development). Indian Council of Agricultural Research. Calicut.

W
-....J
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intercrops-sesame and ragi (E1eusine coracana)-cou1d be grown in the

first three years, an annual net return of $30 in the first year and

$18.66 each for the next two years could be expected. 30

Thus, on better soils, even with the low yields assumed, it should

be possible to retire the total investment in about ten to eleven years

with intercropping in the first three years, provided that the cashew

apple is also profitably utilized. In choosing the suitable areas for

opening up new cashew plantations, the economics of the substitute crops

in any particular region are also to be taken into account. For

instance, on the Kera1a coast, rubber is a competitor on better soils

while on Maharashtra coastal districts, mango competes for better types

of soils.

Amortization of Orchard Investment in Africa

In Africa, cashew trees grow wild and ownership of the trees or of

the fruits of the ·trees is separately recognized. The production cost,

in this situation, is the cost of gathering nuts from these wild trees

in the forest areas. The returns for the gatherers are governed by the

minimum prices in force in Mozambique and Tanzania. Though large

organized plantations have been uncommon in East Africa, there is at

present a revival of interest in plantation cultivation in Mozambique.

This trend is encouraged by the prospects of the growth of local

processing -- the better raw nuts promises better nut prices and better

30Communication from the Director of Agriculture, Andhra Pradesh,
to the Director, Regional office (Cashew Development), Indian Council
of Agricultural Research, Ca1icut, India.
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safeguards of market outlets.

The cost of production and returns and the time required for

amortization under African conditions are estimated in Table 2.4.

In calculating plantation costs, the initial clearing work is

assumed to be contracted out and the maintenance and conservation work

is assumed to be done by self-owned mechanical equipment. This is

estimated to cost $21,000 for a farm of 24,700 acres in five equal-sized

blocks. Outlays, such as land purchasing or renting costs, management

costs, depreciation on machinery and equipment and harvesting costs, are

not included in calculating the amortization table. The calculation

also assumes that the plantation attains optimum yield of 10 Kg. per

tree and 80 trees per acre by the ninth year.

The gross returns are calculated at $100/per ton which is the

average grower's price for the 1967-1968 season in Tanzania. 31 If the

high yields of 800 Kg. per acre in the ninth year of plantation are

correct, the foregoing analysis reveals that under African conditions, it

is possible to retire the entire investment (excluding the machinery

and other fixed costs and management cost) in the eighth year without

taking the cashew apple utilization into consideration. The absolute

advantage indicated for African raw-nut production over India is because

of the better type of humid tropical forest land available for cashew

planting without any fixed investments on the land.

31Mr. Perry takes a net selling price of $110 per ton and assumes
that it takes into account harvesting costs. Though harvesting costs
are expected to be a sizable cost item, in the absence of data the same
assumption is made here that the $100/per ton price is the net price
excluding the harvesting costs. However, this assumption is not expected
to alter the results of the analysis which are mostly of a comparative
nature.



Table 2.4. Amortization of cost of cashew plantations under African conditions
(in dollars per acre)

Yearly Accumulated Interest on Accumulated Gross returns
Year investment investment accumulated investment from sale

without at the investment at the end of nuts
interest beginning of of the year

the year

First $52.61 - $3.42 $56.03

Second 12.14 $68.17 4.43 72.60

Third 14.16 86.76 5.64 86.80 $ 5.60

Fourth 12.14 98.94 6.43 89.37 16.00

Fifth 12.14 101.21 6.58 76~09 32.00

Sixth 14.16 90.25 5.87 48.12 48.00

Seventh 12.95 61.07 3.97 +1.04 64.00

Eighth 12.95 13.99 -.91 +57.10 72.00

Ninth 12.95 - - - 80.00

Tenth 12.95 - - - 80.00

Source: Computed from the data from World Outlook for Cashew Nuts by E. Perry (Study
commissioned by the F.A.O.).

.p
o
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. SUlDIilary

Comparing the two producing areas, East African production appears

to be most economical. However, with current high prices for the raw

nuts, cashew nut production in India also appears to be economically

feasible provided that the land used is marginal for other uses and

can be obtained without a high fixed investment. The economic

utilization of cashew apple is also envisaged to be an integral part of

planned orchard pr.oduction.

While the foregoing conclusions are meaningful within the framework

of analysis, certain limitations inherent in this type of study should

be recognized. In a broad economic perspective, optimal utilization of

land and capital resources assumes major importance in view of the

opportunity costs of these resources for a developing economy. In this

context, the foregoing analysis indicates that it takes longer to

amortize investment in India than in Africa but in view of the

opportunity cost of the land resource, the cashew orchard cultivation in

India could be economically feasible. But this leaves unanswered

whether the required capital resources are being put to optimal use. A

possible criterion in this regard could be returns anticipated for

government investment in developmental and commercial ventures. A
~ . ~

possible line of approach is to delineate the areas earmarked for

expansion into the two categories and evolve the rate of investment

required commensurate with the returns on investment. The developmental

planning attempted so far in the formulation of the fourth Five-Year

Plan seems to have taken the former into consideration but neglected the

latter aspect. Also, in areas where cashew cultivation could not
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establish itself as a commercial propositLon in the long run because of

the other competing crops in the region (for instance t rubber and

tapioca in Kerala and mango in Maharashtra) the developmental efforts

to upgrade the land resources for commercial cashew planting run the

risk of losing the land to the other competing crops.

These factors point to the need for a comprehensive follow-up study

to more clearly establish the potential areas for expansion of cashew

cultivation.



CHAPTER III

CASHEW PROCESSING

Development of Ind~an Processing

The increasing popularity of cashews in the 1920's prompted

development of processes designed to extract the kernel. Because of its

caustic properties, the Cashew Nut Shell Liquid (CNSL) in the pericarp

is first burnt out to eliminate chances of contaminating the kernels and

to minimize the risk of injury to the fingers of shelling workers. This

partly burnt pericarp is cracked with wooden mallets. Although the

shelling process remains essentially the same until today in the Indian

cashew processing industry, the discovery of commercial value and the

versatility of CN~L for industrial uses encouraged adoption of methods

to salvage the oil, first by subjecting the broken shells to heat in

perforated earthen pots and later by a sophisticated oil bath process of

roasting the nuts in the medium of CNSL itself. Cashew nuts are roasted

in an open pan, rotary cylinder or drum and in an oil bath. These and

the subsequent steps in the processing of cashews in the organized

sector of the industry are analyzed in this section.

Process Centers in Indian Processing

Processing of cashew nuts consists of well-defined steps which

are called process centers. They are conditioning, roasting, shelling,

drying, peeling, grading, humidifying, and packing. The flow chart

showing the process centers involved in the processing both in

organized and cottage sectors is given in Figure 6. More than one

method is in vogue in the first three process centers and it is
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Cottage Processing Sector Organized Factory Sector

Indian Nuts

pre-stlage
conditi~

African Nuts

Storage

Hand

\
Conditioning

1
Oil Bath

Roasting

/1
Shelling Machine Cutting

~/
Drying

1
Peeling

1
Grading

/"

\

I
I

Drum Roasting,Open Pan
Roasting

!
Hand Shelling

1
Drying

1
Peeling

Packing +-- Humidifying

\
Export

Figure 6. Flow. chart: cashew processing in India

Source: Survey of the Indian cashew processing trade.
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proposed to describe briefly the technology available and the methods

commercially adopted in each process center before going into the

budgetary analysis.

1. Conditiorting: When the Indian nuts are received at the

processing firm, they contain a high percentage of moisture and hence

are dried in the sun for two or three days before they are stored in

gunny sacks. This is the pre-storage conditioning and is considered an

essential in-firm process center in Kerala State in India. The African

nuts are received in dry condition and as they enter the factory premises

they are sampled, weighed, and taken to warehouses for storage.

The Indian processor would generally have storage facility for a

three-:-months supply of raw nuts. When the processor depends on the

local nut supply which is generally acquired during March to May, the

demand for storage facilities is greater. Conversely, if most of the

raw material is imported, the shipments are spread out throughout the

year, hence there is less demand for storage space.

The conditioning of the stored nuts before roasting depends upon

the roasting and shelling processes adopted. For drum roasting and

hand shelling there is no conditioning of raw nuts before roasting. On

the other hand, when the nuts are shelled without roasting, they are

further dried in the hot sun for two or three days before hand shelling.

This is the method used in the South Arcot district of Madras State in

India. The oil-bath roasting process requires conditioning of the nuts

to a 12-20 percent moisture level for optimum efficiency in roasting and

CNSL recovery. In oil-bath 'l'oasting and for machine cutting, when mild

roasting but not burning of the nuts is desired, the traditional method
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is to soak the nuts in water in a conditioning tank for about 5-6 hours

and then spread them out on the floor covered with wet gunny bags.

Where conditioning machinery is used. the nuts are automatically

surface-wetted and are then carried by an elevator or conveyer into a

bin or silo where they are allowed to stand in bulk for about a day.

The conical bottom helps drain off excess water and facilitates removing

the nuts from the bottom for transfer to another silo before roasting

(Figure 'lEi). The storage capacity of this silo is a two-day supply for

the roasting operation. Mechanical sizing of nuts is also done at the

process center. l The entire processing operation takes about 36 to 48

hours.

2. Roasting: Method of roasting depends on the size of the firm,

nature of the nuts, and the market the firm serves. The oldest method

that is still prevalent in the rural areas is the open pan method. The

nuts are roasted while being constantly stirred in shallow pans over

earthen ovens. The oil exuding from the pericarp catches fire and at

the appropriate time the pan is lifted and the contents emptied on the

ground. The flames are extinguished by splashing a little water over

them and the nuts are rubbed with a 1itt~e ash to absorb the oil

remaining on the shells wh~ch otherwise injures the hands of workers

while shelling. This 'method does not give ,uniform roasting and no CNSL

. is recovered. The small capital investment required and its

lSizing operation is discontinued now owing to the problems with
shelling labor in handling small nuts alone with piece-rated wage
structure. Also, the rate of outturn in manual shelling, unlike in
mechanical shelling, is not significantly different with sizing
operation.
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7a

7b

Figure 7a. Sectional drawing of machinery for mechanical conditioning.

Figure 7b. Sectional drawing of machinery for oil. bath roasting.
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adaptability make this method important in the rural cottage industry

type operation.

The rotary cylinder or dru~roasting method was first introduced

in 1931 and even today small and medium processing units in the organized

sector of the industry in India prefer this method for processing

African nuts. A galvanized iron rotary cylinder or a hollow drum open

on both ends is suspended at an angle over a furnace equipped with a

chimney to carry off objectionable fumes. The .nuts are fed through a

hopper with a man in the bin regulating the flow of nuts, and as the

nuts slide down the red hot drum, they catch fire and as they emerge

from the lower end they are sprayed with a jet of water, scooped aside

on the floor, and ash is sprinkled over them. After mixing the nuts

with ash to absorb the oil, the nuts are taken for shelling. The degree

of roasting achieved depends upon the moisture of the nuts. In the case

of hand shelling the nuts are allowed to burn a little and for this the

dry nuts from storage are directly roasted. But when the nuts are cut

by a cutting machine in the shelling process center, the nuts ~re not

allowed to burn freely and therefore the nuts are soaked in water for

5 to 6 hours before roasting them. In this process, much of the CNSL is

lost and the little that could be salvaged by the kiln process gives

only Grade III oil with high carbon content and other impurities.

Oil bath roasting provides an efficient method of recoving from

50 to 75 percent of the CNSL with optimum and uniform roasting. This

method was introduced in 1936. 2 The machine used at present consists of

2CashewExpert Promotion Counci1;'Cashew'NutShe11 Liquid'Patents-
U~K~. 'India; 'Japan. (Ernaku1am. India. 1964), Vol. 11, U.K. Patents.
pp. 35-59. '
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a large bath (filled with CNSL) mounted over a double grate furnace.

The nuts, arranged in a single layer on an endless conveyer chain with

cross ribs, are dragged or carried along the bottom of the oil bath

(Figure 7b)". In about two minutes, the roasted nuts are discharged above

the oil level at the other end where the spinning action of a centrifuge

removes the oil remaining on the surface of the nuts while cooling them.

The nuts are now ready for shelling.

For hand shelling, the temperature of the ~i1 bath in this process

is uniformly kept at about 370 to 380°F. 3 Heating to higher

temperatures up to 400°F enables recovery of more oil, but the higher

heat scorches the kernels. For machine cutting in the shelling process

center, the oil bath temperature does not exceed 340°F. After roasting,

the nuts are spread out overnight for complete cooling and to soften the

shell slightly for machine cutting. For hand shelling, the nuts are

shelled before they cool completely and absorb moisture. It is

understood from nut processors that nuts cooled for two hours after

roasting give one percent more pieces than those shelled soon after

roasting in hand shelling. This necessitates working the roasting

machinery for one shift a day to keep pace with the manual shelling

done in the daytime in one shift.

While the 0~1 bath principle is not new to the industry in India,

the equipment actually used varies in details, with resulting variations

in efficiency. Variations occur in the transport mechanism for carrying

the nuts within the bath, the design of the furnace and the heat

regulation.

3Ibid., p. 37.
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Another "hot process," the steam process, consists of placing the

nuts in a series of connected vertical tanks into which steam is fed.

The shell oil and condensed steam are drawn off at the bottom of the

tanks and the oil is considered to be of a better grade than that

obtained by other methods. 4 This method has not been adopted on a

commercial scale in India.

3. Shelling: Decortication of nuts without expelling the CNSL,

often called 'the "cold process," is done in the South Arcot district of

the Madras state in India as a cottage industry. About 2,000 tons of

cashew nuts are reported to be shelled this way. More sophisticated

methods of cold process decortication like explosive decomposition

(Van Dijk) , freezing before cracking (Legrand, SICD, Irvington), and

CNSL extraction by microwaves followed by cracking by decompression

(Vasconcellos) are reported in the literature but their commercial

feasibility is not estab1ished. 5

The roasted nuts are shelled indiVidually by hand in all but two

processing units in the organized cashew industry in India. The recovery

of whole kernels by experienced workers in Kera1a is observed to be

between 87 to 92 percent of the total shelled output or an output of

6-7 Kg. of shelled wholes in eight hours.

A less popular but commercially used method of shelling is the

cutting of individual nuts with a cutting machine equipped with three

4Goh1er, "Cashew Nut Processing," Tropical Abstracts, Vol. 21, No.
9~ p. 550.

5Ibid., p. 551; the mechanical processes patented for roasting
and/or"8iie11ing cashew nuts have also been described in the book, !
industria1izacaoda'Castanhade'Caju, by A. Rama1ho Correia (Mozambique
1963).
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horizontal blades, two of concave and one of double concave, designed to

fit into the kidney shaped contour of the nut. When the nut is pressed

tightly between the blades with one lever and shell pulled apart with

the other, the nut snaps into two halves longitudinally along the

natural cleavage. 6

With a cutting machine, the productivity of an" individual worker is

increased. Working in pairs, they can shell an average of 20 Kg. per

pair in eight hours compared to 12-14 Kg. output by hand shelling. The

disadvantage of this method is that the cutting edges need frequent

sharpening, replacements, adjustment, and need a mechanic to service

every 10-15 cutters. Another minor disadvantage is that when the nut

is split longitudinally, the kernel gets entangled in the shell and has

to be pulled out with a sharp pin. This makes a small puncture in the

kernel but it is not visible in the peeled kernels.

In India preliminary sorting of shelled kernels into wholes,

pieces, and shrivelled or browns is done when they are shelled.

Traditionally, shelling is a labor intensive and dirty operation

and has slowed the development of processing in Africa and elsewhere.

In an attempt to overcome this problem, mechanical decortication devices

like centrifugal cracking and mechanical cutters have been introduced in

Africa by Braibanti & Co. in Mozamhique,7 and Oltramare in Tanzania.

6This cutter is a modification of the areca nut cutter used in
India. Hall reported his experiments with a cutting machine similar in
principle without the hand operated mechanism. See Hall, F. J., "Cashew
Nut Processing--Part II: Trials of Equipment in Western Nigeria," May
June 1965, "Tropical "Science, Vol. VIII, No.4 (1966), Tropical Products
Institutes, London, pp. 160-171.

7Ha11, F. J. and L :aanks "Cashew Nut Processing--Part I " Tropical
Science, Vol. VII, No. i (1965', Tropical Products Institute, tondoU; p. 18.
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In mechanical shelling, labor requirements are estimated about one-half

that used in Indian hand processing. However, the output of wholes is

said to be around 70 percent in mechanical shelling compared to about

90 percent in hand shelling.

4. Drying: Drying of the kernels is done at 70°C for four to

eight hours depending on the size and design of the oven. During this

process, the kernel tend~ to shrink away from the testa while the testa

also becomes brittle with a tendency to crumble into pieces with slight

pressure during further stages of handling. The shelled kernels are

arranged in a thin layer on wire mesh trays with wooden frames and are

loaded on racks. In most ovens currently used, the trays must be

frequently interchanged to ensure even eA~osure of all trays to the

heat. After drying, the kernels are cooled overnight to absorb a small

amount of moisture which is necessary for peeling. Recently, one large

firm in India has introduced a tunnel dryer with electrical heating and

reverse draft flow mechanism. Here the trolleys loaded with trays are

rolled into the tunnel and hot air is circulated in both directions

alternately for a predetermined time.

5. Peeling: This is another highly labor intensive and delicate

operation. Preliminary grading of peeled kernels into eleven grades is

also done during the peeling process. 'This may be, to some extent, the

reason for the low output per worker in India of about 7 Kg. compared to

Mozambique where ~t is reported to be about 12 Kg.8 The technique of

hand peeling is different in Kera1a and Mysore -- the two important

8Correia; '.2E.~ .eit., p. 58.
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centers for cashew processing in India. In Kera1a,pee1ing is a

delicate finger work done mostly by women. In Mysore, a small wooden

knife is used to first scrape the testa from the notch area. Except for

scraping the Indian quality wholes, a sharp knife is not used. Any sign

of scraping is objectionable in export quality wholes; it causes spotting

in the scraped areas on the kernels when they are roasted in oil.

6. Grading: The final grading of the peeled kernels is mostly

done on tables by workers in India. Grading of the kernels is done

according to the quality standards given in Appendix V. The workers

are paid daily wages and the workload per worker specified separately

for African and Indian nuts. Primary criteria in grading are based on:

a. Extent of breakage - 1) Wholes (no breakage of kernel)

2) Butts (wholes broken into two in

the middle)

3) Splits (wholes separated into

cotyledons)

4) Pieces (all other brokens)

b. Color - 1) White

2) Scorched (slightly brownish)

3) Dessert (deeply scorched with

speckles)

c. Size - 1) Wholes are graded according to size

expressed as count per pound weight.

2) Pieces are graded according to the

sieve size they are required to

hold
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Based on the different combinations of the extent of breakage,

color, and size, the Indian cashews are graded into 22 grades. The

export grades are examined for the second time by kernel checkers before

they are packed.

7. Re-Conditioning: In hot dry summer months, by the time the

whole kernels are graded and ready for packing, they will be very dry

and if packed iIIlIllediate1y in sealed tins, they are likely to break

during transport. To avoid breakage during shipping, they are

conditioned in a humidifying chamber equipped with humidifiers and racks

for holding the trays. The moisture content in the kernels should not

exceed 5 percent at the time of packing.

8. Can filling and packing: The kernels are emptied into the

hopper of a dirt remover where forced-draft air blows off any dirt or

foreign matter. They then pass on to a vibrator filler which fills four

to eight cans at a time. The pieces are segregated by mechanical sieves

to conform to the grade standards before being filled into tins. All the

cashews for export are packed in new 25 lb. containers made of prime

quality tin plate of 30 gauge irrespective of the grade.

After filling, the cans are weighed and the atmosph~ric air in the

cans is withdrawn to a 26-inch vacuum and· filled with C02. Nitrogen gas

is also suitable for filling the cans but COZis advantageous because it

is absorbed by the kernels to create a partial vacuum in the cans.

Twenty-five pounds of kernels almost fill up the can and the partial

vacuum keeps them tightly packed.

The tins are sealed immediately after filling with C02 and quality

certification affixed on the seal. Two such tins are packed in a wooden
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case. Mango wood has been generally used for making packing cases.

Because of the high cost of mango wood. however. rubber tree wood

treated with insecticides has been substituted for making packing cases

in recent years. The case material is received in a knocked-down

condition and are assembled for packing by contract labor. The cases

are tightly secured by hoop iron and stencilled before being transferred

to storage to awaiting shipment.

Treatment of Shells for CNSL Extraction9

There are two methods of extracting CNSL from the shells obtained

as a by-product in the processing. One method is destructive

distillation in which a portion of the CNSL that remain unexpelled in

the roasting process is recovered by applying direct heat over the

container filled with shells. The liquid dripping from the container is

drained out and collected. This is the crude distillation process

called kiln process. The CNSL obtained in this process contains carbon

and resinified oil as impurities and has to be rectified before it can

be exported.

The second method is to treat the shells with steam and then crush

them in mechanical expellers. First quality of CNSL which is readily

exportable is obtained by this process. The pit which remains after the

CNSL is expelled is used as fuel in plant furnaces.

9Three grades of CNSL are produced by the Cashew Processing Industry
in India. The CNSL obtained from oil bath as hot oil or from the expeller
method is considered first quality and is of exportable grade. The
second variety of CNSL is usually obtained by a process of semi-destruct
ive distillation of raw shells. The third quality is obtained from
roasted shells by any method of destructive distillation like kiln
process. See "Rectification Process for Cashew Nut Shell Liquid." C)ashew
and Pepper Bulletin. Vol. 2. No.5. February 1958, Ernakulam (Inaia , p. 13.



CHAPTER IV

ECONOMICS OF CASHEW PROCESSING IN INDIA

This section examines the adjustments possible in technology and

the size of a firm at the processing level to determine short and long

run cost structures for the firm and to examine the implications of

these for the Indian processing trade.

Theoretical Considerations

In the short run, output for a firm in equilibrium, under conditions

of atomistic competition, is determined at the point where marginal cost

is equal to the price. Fixed costs should not influence the output

decision. The short-run supply curve for the industry as' a whole is

then the sum of the abscissas of the individual short-run marginal cost

curves above the point where MC = AVC. The long-run is generally

defined, following Marshall, as the period within which all costs are

variable and there are no fixed costs. According to Marshall, in the

long-run, under perfect competition, there is sufficient time for a firm

to change the size of its plant (or its existing capacity) and with

freedom of entry, there is also sufficient time for new firms to enter

the industry or for old firms to exit from it. The necessary condition

for achieving an equilibrium under these conditions is that net revenue

equals zero. This means that the price of the product is equal to the

average cost of production in the long run. The long-run eqUilibrium

position is envisioned as a theoretical construction and not a position

actually attained in fact. Marshall also defines long-run equilibrium
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as a position toward which there is a tendency for a firm to move. Hence

it represents the limiting position in the analysis.

Theoretically, a firm, in the long run, will be free to choose the

plant size most appropriate for its anticipated output. Depending on

the economies and dis-economies of plant scale, the long-run supply may

have (1) constant costs, (2) decreasing costs and, (3) increasing costs.

Synthetic Approach to Cost Analysis

The determination of economics of scale in an industry is

essentially a problem of determination of the short-run costs of

different sized plants. Then, relevant portions are used to depict the

parameters of the envelope curve. Among the methods used to determine

short-run costs, the synthetic or budgetary method has gained an

important place in marketing research in the last two decades. The

synthetic method is essentially a "building block" method. The

building blocks are the various operations performed upon the raw

materials in the process of converting them to finished products. The

technique involves consideration of the different operations as direct

acts of production capable of being analyzed separately. The complete

process of production is then obtained by putting together these "blocks"

into an operable framwork. While the approach has something in common

with cost accounting in estimating costs, it differs mainly in its

emphasis on separate determination of physical relationships for each

operation and separate introduction of input cost-rates and prices and

source of data. As in accounting procedures, the allocation of overheads

among operations and products and over time is necessarily arbitrary.
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Once the input-output relations of individual operations have been

developed and combined by the synthetic method, the costs of hypothetical

plants over the relevant range of output can be determined for each

plant size under consideration. Thus, a least-cost type of plant can be

identified and the long run economies-of-scale curve effects analyzed.

This method has an advantage in that more details of plant organization

and costs can be discovered than in statistical studies of accounting

data whose main end result would be a regression equation. Another

advantage of the synthetic approach is that it can be applied to an

industry where data are not adequate for a statistical anal~sis or where

it is not possible to find sample plants operating under comparable

conditions. It is a technique requiring skill and judgment on the part

of the researcher inasmuch as no statistical tests can be applied. The

synthetic or budgetary approach is. also flexible and, with suitable

modifications in assumptions, it can also be used to obtaj.n answers to

other decision-making questions. The most important advantage of the

synthetic method with respect to this study is its ability to compare

technological methods at the stage or process level and the effects of

these on plant costs. l

IBlack, Guy, "Synthetic Method of Cost Analysis in Agricultural
Marketing Firms," Journal of Farm Economics, Vol. XXXVII, No.2, May
1955, pp. 270-279.



59

, 'Cos t 'Analysis

Cashew-Processing Trade in India

The cashew-processing trade in India is concentrated in Kera1a and

Mysore. Over 90% of the export trade comes from this region. The

distribution of the processing firms, based on their export performance

in the year 1966-67, is given in Table 4.1.

The processing-cum-exporting firms, each exporting over 5,000 cases

(250,000 1bs.) are all located in Kera1a and Mysore. Barring a few

highly reputed firms, cashew exports of many of these firms vary from

year to year. The number of processing units operated by anyone firm

in any year also varies according to the supply of raw nuts and the

current business prospects. It is customary for many of the large

exporters, to own small and medium processing units with oil-bath

roasting and other anci1iary equipment and to supplement these, when

needed, by leasing small processing premises on a yearly basis to fulfill

their export commitments. Usually such leased satellite units contain

minimum capital investment in machinery and buildings. It is found that

even in a processing unit equipped with machinery for conditioning,

oil-bath roasting, and CNSL storage tanks, the drum roasting equipment is

available in all small and medium processing units.

For the survey of the Indian cashew processing industry, a sample of

two large processing plants, two medium plants and four small plants

have been used for obtaining detailed information according to a

questionnarie ,'prepared for this purpose. The two large plants are in

Kera1a and Mysore whi1~ the two medium and one small plant are in Kera1a

State. The other three small plants are distributed in Manga10re (Mysore),



Table 4.1. Classification of the cashew processing--exporting firms
in India according to their export performance in 1966-67a

.................

Number of firms according to the exports
State &District Up to 5,001- 10,001- 20,001- 50,001- Above Total

5,000 10,000 20,000 50,000 100,000 100,000
(Number of cases of 50 1b each)

Qui10n dist. 22 7 12 16 13 1 71
Trichur - 3 1 1 - - 5
EPlakUlam 1 1 - - - - 2
'Calicut - 1 - - 1 - 2

Kerala State 23 -12 13 17 14 1 80
Manga10re (Mysore State) 2 2 1 1 1 - 7
Panruti (Madras State) 13 - - - - - 13
Goa 7 - - - - - 7

Total 45 14 14 18 15 1 107

aIn addition, three small processing units in Vetapa1em (Andhra Pradesh) and four in Ratnagiri
district (Baharashtra State) are listed as packers of cashews with the Export Inspection Agency 
Cochin but they cater to the domestic market mainly and. hence are not listed in the table.

Source: Export Inspection Agency - Cochin, India.

0\
o
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Panruti (Madras) and Vetapalem (Andhra Pradesh).

Three model plants are developed in the following section to show

the effects different methods of technology have on costs in each

process center. The procedure is to first specify plant facilities for

alternative organization of process centers and then to determine

operational costs. While uniformity in cost and efficiency is assumed,

to facilitate model construction and analysis, it is recognized that the

existing plants were built to individual rather than standardized

specifications and differ in their cost and performance. It might also

be possible to organize the plants in other ways but adherence to all

the government rules and regulations applicable to the industry is

assumed.

ModelPlartts

Model plant A is based on no mechanical conditioning, drum or

rotary cylinder' roasting and hand shelling. The peeling and grading

are done manually. The dryer used is the conventional bottom-furnace

type, radiating heat from three sides as the flue gases pass. Frequent

interchange of trays in the dryer is assumed to ensure uniform drying.

Dirt removal, sieving and tin filling are mechanical operations. Vita

packing equipment is used for filling the cans with CO2 gas. Tinkering,

case packing, and transportation within the factory premises are assumed

to be manual operations.

The model plants are assumed to be self-contained units containing

the different process centers necessary for processing nuts from the

time. they first arrive in raw condition until the packed cashew kernels
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are ready for shipment.

Model plant B is designed for ordinary conditioning (explained when

specifying physical plant requirements later in the chapter), oil-bath

roasting, and machine cutting of individual nuts. The other operations

are assumed to be the same as in Plant A.

Model plant C is based on mechanical conditioning, oil-bath roasting

and hand shelling. The rest of the operations are assumed to be the same

as in other model plants.

The Plants at Full Normal Utilization

Physical specifications: In this section the physical aspects of

the plants are specified and organized on the standards adopted by the

industry. The physical requirements and cost data presented henceforth

represents a rational, but not the only, combination of facilities and

other physical aspects of the plants under the sanitary standards

required for the food processing industry.

The location chosen is Kera1a in India and the labor costs represent

the official rates prevailing there. The plants are assumed to work at

full rated capacity.

Machinery and equipment: The three major process centers that show

greatest diversity in the methods employed are conditioning, roasting,

and shelling. The major pieces of equipment and machinery and their

costs as well as the total cost of all equipment and machinery for the

three model plants in conditioning, roasting, and shelling process

centers are given in Table 4.2. Many firms installed conditioning

equipment along with oil-bath equipment in the early 1960' s when the
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CNSL prices were at the peak, but it was found that many of the small

and medium firms have now discontinued mechanical conditioning and no

sizing of the nuts is done before the oil-bath roasting. Instead, raw

nuts are wetted for 6-7 hours and spread on the floor with periodic

spraying of water and stirring. This process is included in model plant

B together with oil-bath roasting and mechanical cutting. From the

drying process center onward all the three model plants have identical

methods of operations and therefore identical costs. The process

machinery and equipment costs for the process centers are presented in

Table 4.3. The shells from the shelling process center are assumed to.

be processed by the crude kiln process to obtain CNSL. The kiln consists

of two 200 litre drums mounted on brick with facility for peripheral

heating.

Costs for machinery and equipment in the conditioning, roasting,

and shelling process centers range from 15 percent of the total cost of
. .

all machinery and equipment for model plant A with minimum mechanization

to over 45 percent in model plant C with fully mechanized centers. The

total investment. for machinery and equipment per ton of raw material

processed is $8.77, $11.64 and $13.64 for the model plants A, B, and C,

respectively.

Plant buildings:. The size and location of the buildings for a

plant follow a certain pattern in keeping with the nature of work in

different process centers. For instance, the conditioning process

requires copious use of water and the fumes from the roasting operation

are considered injurious to he&1th. Thus, these oper~tions are located

separately. Manual shelling is a dirty operation and is located



Table 4.3. Major pieces and cost installed of
equipment common to all model plants

65'

Process center

1. PRESTORAGE CONDITIONING & STORAGE

Platform balances - 2
Miscellaneous

2. DRYING

Oven with trays, furnace and fittings
Miscellaneous

3. PEELING

Platform balances - 2
Aluminum containers - 200 sets
Miscellaneous

4. GRADING

Aluminum containers - 30 sets
Platform balance - 1
Miscellaneous

5. HUMIDIFYING

Humidifyer .5 H.P. and racks
Miscellaneous

6. PACKING

Cost installed in dollars

$266.67
666.67
933.34

1,333.33
133.33

1.466.66

266.67
533.33
13.33

813.33

80.00
133.33

13.33
226.67

466.67
13.33

480.00

Vita packing machines
Dirt remover with vibrator filler & sieves
Weighing balance - 1
Miscellaneous

7. CNSL

Kilns - 5

8. GENERAL PLANT

Transport equipment
1 lorry )
1 car )

Office equipment
Electrical equipment and wiring

Sub-total

466.67
666.67
133.33
133.33

1.400.00

333.33

4,000.00

466.67
1.066.67
5,533.34

$11,186.67

Source. Survey of the Indian cashew processing trade.
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separately from other process centers. As the product moves from the

shelling process onward, the hygiene condition and hence the construction

of the bUilding also improves. Space' required and the cost of the model

plants are calculated on the basis of requirements for each separate

operation at an average cost per square feet of floor space. The

average floor space per worker is reported as varying from 7.5 to 32.3

square feet for shelling and 6.5 to 47 square feet in the peeling process

center reflecting the unused capacities in the factories which in 1962

were reported to be up to 44 percent. 2 On the basis of general labor

requirements for labor squatting on floor in lines, 9 square feet per

worker plus 10 percent is considered sufficient. The floor space

requirements and the costs for each process center for Model Plant C

with oil-bath roasting and hand shelling are given in Table 4.4. The

major building investment is for storage. This amounts to over 45

percent of the total building cost irrespective of the process adopted.

The difference in the building costs for the three model plants

arises from the differences in the conditioning, roasting, and shelling

process centers. The cost differences in the conditioning process

center are due to the fact that no conditioning is done in Model Plant A.

Likewise, the floor space required and the building cost for the roasting

process center of Model Plant A are minimum. The cost difference in the

shelling process center is mainly due to the better building construction

provided for working with cutting machines in Plant B. These

2Chirayath, John Thomas~AStudy'ontheCaShew'Industryin Kerala,
Industry Study Series, Labor and Industrial Bureau, Trivaudrum (India,
1965), pp. 31 & 39.



Table 4.4. Floor space and building costs"for the model plants

Process center
Floor space

Square feet Rate per Cost Percent of
." 'sQ~ 'ft~ '($)' 'dollars"'" 'total cost

Prestorage conditioning
drying yard

Storage (3 months' supply)

Conditioning

Roasting

Shelling

Drying

Peeling

Grading

Humidifying

Packing

CNSL Kilns shed

Land

Total cost

3,000 0.93 2,800.00

8,000 1.60 12,800.00

1,500 1.60 2,400.00

1,500 1.60 2,400.00

2,000 1.33 2,666.67

800 1.60 1,280.00

2,000 1.60 3,200.00

350 1.86 653.33

200 1.60 320.00

600 1.60 960.00

800 1.33 1,066.67

20,750 30,546.67

2 acres 800.00

31,346.00

8.93

40.85

7.66

7.66

8.50

4.08

10.21

2.08

1.02

3.06

3.40

2.55

100.00

Source: Survey of the Indian cashew processing trade.
0'\
......
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differepces are summarized in Table 4.5. On this basis, the investments

in land and buildings for Model Plants A, B, and C are estimated at

$27,826.67, $31,880.00, and $31,346.67, respectively.

Labor cost: Next to the raw material cost, labor cost is the

largest single item of expenditure in the cashew processing industry in

India. Female labor constitutes about 92 percent of the labor force

working in the industry.3 The different process centers employ both

time-rated and piece-rated workers depending on the type of work. The

wages in Kera1a and Mysore are regulated by minimum wages laws

(appendices VI-A & B) and the benefits payable to labor in Kera1a are

calculated as follows:

Leave with wages

Paid Holidays

Bonus

Employees Provident Fund

Employees State Insurance

5%

2.25%

7%

6.25%

2.50%

23% of the wage bill

In addition, the workers in Kera1a are paid Dearness Allowance

(D.A.), which is tied to the Consumer Price Index at Qui10n but is not

included in calculating the costs in this section.

The time-rated workers are assumed to work for 8 hours a day with

the usual breaks for rest and personal needs with work loads specified

for their jobs. Any work, over and above the work load as in the drum

3Ibid., p. 20.
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Table 4.5. Building cost differences among the
model plants according to process centers

Process center Cost in dollars
Plant A Plant B Plant C

Conditioning $ 2,400.00 $ 2,400.00

Roasting $ 1,200.00 2,400.00 2,400.00

Shelling 2,666.67 3,200.00 2,666.67

Other process centers 23,080.00 23,080.00 23,080.00

Land (general plant) 800.00 800.00 800.00

Total $27,826.67 $31,880.00 $31,346.67

Source: Calculations based on assumptions made regarding area and cost
specifications for the model plants.
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roasting process center, is charged to overtime and included in the wage

bill. The work of each class of worker and the wages as specified in

the minimum wage rules are assumed to be relevant to the model plants

analyzed. No adolescent labor is included in the operations.

The piece-rated work is specified 'for each operation and the

processor is assumed to give full work to the workers so that they are

entitled to a D.A. However, the D.A. has not been included in the

calculations. The piece-rated work is calculated at 20.5 kg. recovery

of finished kernels per bag of 75 kb. (165 lb.) of Indian raw nuts.

The variable cost for both the time-rated and piece-rated work is

accumulated and charged to each process center. The general labor which

could not be allocated to any particular process center is charged to

the general plant. The fixed cos t of the supervisory personnel used in

the individual process centers is charged to the centers. Some of the

operations in process centers which are not regular operations like

pre-storage conditioning and humidifying are charged at contract rates.

The plant is assumed to work one shift of 8 hours 25 days a month

for 12 months at full normal-rated capacity. A sununary of important

tasks in each process center and their costs are given in Table 4.6.

The labor cost of processing for Model Plant C with oil-bath

roasting and hand shelling is $207.14 per day or $41.43 per ton of raw

nuts processed at full normal-rated. capacity utilization of the plant.

Taking the different technologies specified in conditioning,

roasting, and shelling process. centers in the three model plants, the

labor costs in the conditioning process center for Model Plant A with

drum-roasting are nil but the labor cost in the roasting process center
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Table 4.6. Labor cost of processing allocated to the different process centers for model plant C
working at normal rated capacity (per day of eight hours)

Total

Management & office Manager- 1 @ Rs 500/p.m.
Accountant- 1 @Rs 250/p.m.
Storekeepers &clerks- 4 @Rs l50/p.m.

59.77 13.75 73.52 35.50

5.83 1.34 7.17 3.46
0.80 0.19 0.99 0.48
1.60 ...&11 ....6.2l 0.95

68.00 15.65 83.65 40.39

8.80 2.02 10.82 5.22
1.60 0.37 1.97 .J!.:ll10.40 2.39 12.79 ...hll
0.53 0.53 0.25

Cost in dollars
Wages Benefits Total Percent

of total

2.22 2.22 1.07

1.64 0.38 2.02 0.97
0.80 0.19 0.99 0.48

2.30 0.53 2.83 1.37

4.28

1.69

38.66
0.95

1.09

1.6~

....Qd§.

.2:.ll
0.48

100.00

8.86

3.51

80.07
1.97

2.25

3.47
.J42.2.
~

0.99

207.14

14.97
0.37

0.42

2.82 0.65
0.80 0.19
~ 0.84

0.80 0.19

2.85 0.66

7.20 1.66

168.89 38.25

Labor requirement and ratea

Contract labor

30 graders @Rs 2.20/day
2 supervisors @Rs l50/p.m.

Contract labor @Rs 25/- per 100 bags
(7.5 tons)

3 male workers @Rs 3.00/day )
1 bag carrier @Rs 3.30/day )
1 supervisor @Rs l50/p.m. (mechsnic)

1 fireman @Rs 3.56/day
1 feeder (same)
1 centrifuge operator (same)
2 scrubbers @ Rs 3.00/day

Piece rate·@ Rs 0.36/Kg of wholes delivered
at weighing machine (167 shellers @2.5
workers/bag & 27 percent shelling
recovery of wholes) 65.10

Supervisora 2 @Rs l50/p.m. 1.60

4 men @Rs 86/p.m. 1.83

Piece rate @Rs 0.44/Kg of wholes delivered
at the weighing machine (147 workers @
7 Kg peeled kernels/worker and 20.5
percent finsl wholes out-turn)

Peeling browns @0.58/Kg (one worker
per ton of raw nuts)

2 mycaud (male workers) @Rs 3.00/day
2 supervisors @Rs l50/p.m.

Filling flower's hopper &cleaning empty
tins - one each @Rs 2.20/day;weighing
1 @Rs 3.30/day;vita-packing- 1 and
Tinker- 1 @Rs 3.56/day;casing, hooping,
stenciling, and carrying- 2 @Rs
3.30/day

Supervisor- 1

2 male workers @Rs 3.00/day

6 workers @Rs 3.56/day (5 factory &
1 office &misc.)

Roasting

Shelling

Conditioning

Pre-storage
conditionin~

and storage

Process center

Grading

Drying

Peeling

HumidHying

Packing

CNSL extraction

General labor

~inimum wages for cashew industry as per the revision in Hay 1967 for Kerala State (excluding D.A.) used
for calculations ($1 • Rs 7.50).

bThe labor cost of drying the Indian nuts at the factory is added to the raw nut cost; the labor costs
common to both the Indian and African nuts are included here.

Source: Survey of the Indian c~shew processing trade.
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is $5.33 per day. This calculation is based on the labor requirement

for four roasters at Rs 3.56 and two scrubbers at Rs 3.00 per day with

a work load of roasting 32 bags (2.4 tons) with overtime of Rs 0.35 per

bag (Rs 4.67 per ton) in the drum roasting process center. On this

basis, the labor cost in the roasting process center for the two

different methods comes to $5.33 and ~2.83 per day, for drum roasting

and oil-bath roasting, respectively. In the shelling process center, the

labor cost is paid on a piece-work basis depending upon the output of

shelled wholes. The calculations are based on 27 percent output of

shelled wholes (unpeeled with 8-9 percent moisture) at Rs 0.36 per kg.

of shelled wholes delivered at the weighing machine. The labor

requirements per day for hand shelling and machine cutting is calculated

at 167 and 135 female shellers, respectively, but since the minimum

wages do not make any distinction for the method of shelling employed,

the actual shelling expenses in all the three model plants are the same.

In Model Plant B, an additional expense of providing one mechanic for

ten cutters is required for maintenance and repair work. This

additional expense is estimated at about $7.87 per day. The cost

differences in the three model plants are summarized in Table 4.7.

While the output of shelled wholes in the mechanical cutting

process of Model Plant B is slightly greater with reduced labor input

than for hand shelling, the labor cost excluding D.A.is higher for

Model Plant B because of the flat piece-rated wage structure prescribed

for the industry. The labor cost for conditioning plus roasting is

$0.51 per day greater or ten cents per ton of raw nuts greater for the

oil-bath roasting process than for drum roasting.
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Table 4.7. Labor cost allocation for the process centers with
alternate technologies in the three model plants

Labor cost in dollars per day of eight hours
Process center Plant A Plant B' , ' PlantC ' ,

1. Pre-storage conditioning
and storage 2.22 2.22 2.22

2. Conditioning 3.01a 3.01

3. Roasting 5.33 2.83 2.83

4. Shelling 82.04 89.91 82.04

5. Other process centers
(as in Table 4.6) 117.04 117.04 117.04

Total 206.63 215.01 207.14

of which, Fixed cost 19.00 26.87 19.00

Variable cost 188.14 188.14 188.14

aIn the model plant B the conditioning is assumed to be done by wetting
on the floor and constant stirring but is assumed to require the same
labor input.

Source: Survey of the Indian cashew processing trade.
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. Ut~1~tt're9uiremertts: The current practice of the industry is to

use the decorticated shells as they are, or after extraction of CNSL by

expeller or kiln process, as fuel for the furnaces. Since their

opportunity cost is zero at present, no cost is ascribed to the shells

used as fuel in the process centers. The charges for electricity, .

lubricants, and fuel (if purchased) are allocated to the particular

process centers according to the rated horse power or actual use

anticipated. The water charges for the industry are considered

negligible and hence not explicitly included except for providing for

water pump and motor-drawing water from the wells in the factory

premises. The general factory lighting is charged to the plant as a

fixed cost as all the operations are done in daylight conditions. The

details of the utility requirements and the charges according to the

process centers are given in Table 4.8. The utility requirements

apportioned to the general plant, the cost of lighting, gasoline and

other general expenses are taken to be fixed for the model plants. The

utiiity requirements allocated to the process centers are calculated at

the full-rated capacity utilization and are considered variable expenses.

General overhead costs: These costs are divided into cash expenses

and non-cash expenses. The cash overheads for the three model plants

are given in Table 4.9. The non-cash overheads include the depreciation

of the machinery and buildings and interest charges on the working

capital. The depreciation of machinery and equipment is charged at 10

percent and at 5 percent for buildings since the structures are assumed

to be permanent factory construction. No interest charge on the fixed

investment is included in the calculations. Another important non-cash



Table 4.8. Utility and supply requirements for the appropriate process centers per day

Process center

1. Receiving and storage

2. Conditioning
Electricity 6 H.P.
Lubricating oil

3. Shelling

4. Humidifying

5. Packing

6. CNSL extraction
Paddy husk

7. Generai p1antb

.... Total··

Plant A Plant B
Requirement Cost Requirement Cost

. '$ $

25% gunny 1.11 25% gunny 1.11
replacement replacement

.5 H.P.

1 H.P.

Plant C
Requirement

25% gunny
replacement

Cost
$

1.11

0.57
0.10

0.05

0.10

0.90

2.38

5.21

aCost of castor oil and miscellaneous for operating the cutting maChines.

bCost of gasoline and electricity for general lighting purposes included.

Source: Calculations based on machinery and equipment requirements specified for the model plants.

......
\Jl
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Table 4.9. Per day cost of cash overhead with
plants working at full-rated capacity

Cost in dollars
Plant A Plant B Plant C

Repairs and maintenance 0.44 1. 78 1. 78

Spare parts 2.22 6.66 6.66

Total variable costs 2.66 8.44 8.44

Insurance. license fees 4.22 4.22 4.22

Telephone. postage & office supplies 0.84 0.84 0.84

Total fixed costs 5.06 5.06 5.06

Total cash overhead 7.72 13.50 13.50

.. . . . . .

Source: Survey of the Indian cashew processing trade.
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overhead is the interest on working capital. The two major components

of the working capital arise from the purchase of raw nuts for

processing and for the payment of wages and benefits. The latter is

calculated on a quarterly turnover basis and charged at 1.5% on the

capital. This is charged to the general plant as a variable expenditure.

The amount of interest on capital for raw nuts is added to the raw nut

cost which is a direct variable cost.

Daily processing costs: Tables 4.10 and 4.11 give the daily costs

for the three model plants working at the full-rated capacity

apportioned to each process center. The costs are identified as fixed

or variable costs as discussed in the previous sections. Table 4.10

gives the costs in the process centers account~ng for the difference in

the model plants' costs. Table 4.11 shows the costs in the other process

centers which are identical for all the three model plants. The outputs

from the model plants are assumed to be same at this stage of the analysis.

The total cost of processing in all the process centers together

comes to $231.73, $246.76, and $242.67 per day at full-rated capacity

utilization of five tons of raw nuts per day in one shift. On this

basis, the per ton cost of processing is $46.34, $49.35, and $48.53 for

the model plants A, B, and C, respectively, which per ~ suggests that

processing costs in model plant B are highest while they are minimum in

model plant A.

Scale of Operation

With the high proportion of labor cost coupled with low capital

investment in the drum roasting and open-pan processes adopted in small



Table 4.10. Distribution of the dally costs in certain process centers reflecting the change in the technology in the mOdel plants

(Cost in dollars)

Process center
(Plant A (Drum roasting/hand shelling)

Amount per day Percent of
Total Fixed Variable Variable Tot~

costa cost

Plant B (Oil bath/inachine cutting)
Amount per day Percent of

Total Fixed Variable Variable Total
costa costb

Plant C (Oil bath/hand shelling)
Amount per day Percent of

Total Fixed Variable Variable Total
costa costb

2. Conditioning - - - - - 3.78 1.73 2.05 54.2 1.5 5.30 2.61 2.69 50.8 2.2

3. Roasting 5.81 0.67 5.14 88.5 2.5 5.67 2.16 3.51 61.9 2.3 5.67 2.16 3.51 61.9 2.3

4. Shelling 82.59 2.52 80.07 96.9 35.6 88.20 8.13 80.07 90.8 35.7 82.59 2.52 80.07 96.9 34.0

5. General
P1antC 2.66 - 2.66 100.00 1.1 8.44 - 8.44 100.00 3.4 8.44 - 8.44 100.0 3.5

&Percent of the variable cost to total cost of the process center.

bpercent of the total cost of the. process center to total cost of the lIIOde1 plant.

CCosts of repair and maintenance and spares for the conditioning. roasting and shelling process centers of the lIIOde1 plants only.

Source: Survey of the Indian cashew processing trade.
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Table 4.11. Distribution of daily costs to the process centers common to
the model plants A, B, and C

Cost Percent Percent of
Process center Total Fixed Variable of variable total cost

(in dollars) cost to·
total' . . .Plant A Plant B' . Plant C

1. Pre-storage conditioning
and storage 6.23 2.90 3.33 53.5 2.7 2.5 2.6

5. Drying 2.95 0.70 2.25 76.3 1.3 1.2 1.2

6. Peeling 84.63 2.95 81.68 96.5 36.5 34.3 34.9

7. Grading 13.00 2.18 10.82 83.2 5.6 5.3 5.4

8. Humidifying 0.82 0.24 0.58 70.7 0.3 0.3 0.3

9. Packing 5.19 1.62 3.57 68.8 2.2 2.1 2.1

10. CNSL (kiln) 2.17 0.28 1.89 87.1 0.9 0.9 0.9

11. General planta 25.68 22.57 3.11 12.1 11.1 10.4 10.6

-
Total 140.67 36.55 104.12 74.1

aCost of general labor, management and office staff and general utility and supplies and fixed cash
overhead charged as fixed costs to general plant. The interest on wage capital allocated as variable
non-cash overhead to the general plant.

Source: Survey of the Indian cashew processing trade.

......
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scale operation, the cashew processing plants have been widely dispersed

into the rural areas as satellite operations where labor availability

at low cost is insured. The record prices that CNSL obtained during the

early 1960's provided the incentive to adapt oil-bath roasting to these

small and medium processing units. Based on the data obtained in the

survey and taking the engineering and practical considerations into

account as far as possible, the cost structure for three sizes of model

plants C, D, and E with five tons, 12 tons, and 24 tons capacities are

developed to study the economies of scale in the processing plants. The

models have been worked out taking the cost structure in Kera1a into

consideration. With the prevailing wage structure it is noted that hand

shelling after oil bath roasting is as economic as the cutting method

and hence the normal hand shelling is taken as the standard method for

analysis. At present it is observed that medium capacity plants around

12 tons use an expeller method of extracting better grade CNSL instead

of the kiln process. For this reason, model plants D and E have been

developed with expeller method of CNSL extraction. Except for this, the

other assumptions made for model plant C may be also assumed for this

analysis. A summary of the fixed and variable costs per ton of raw nuts

according to the process centers for the model plants C, D, and E are

given in Table 4.12. It can be seen that the total cost of processing

one ton of cashew nuts has decreased from $48.50 in the 5-ton plant to

$44.03 in 24-ton capacity plant. The important factor contributing to

this reduction is the fixed cost. From another point of view the high

degree of mechanization in the three important process centers, i.e. the

conditioning, roasting, and drying, have contributed to this reduction



Table 4.12. Unit cost of processing according to process centers in the model plants C, D and E
(Dollar per ton of raw nuts processed)

Plant C (5-ton capacity)D Plant D (12-ton capacity) Plant E (24-ion capacity)
Process center Cost per ton Percent Cost per ton Percent Cost per ton Percent

Total Fixed Variable Total Variable Total Fixed Variable Total Variable Total Fixed Variable Total Variable

1. Pre-storage
conditioning
& storage 1.25 0.58 0.67 2.60 53.88 1.27 0.60 0.67 2.71 52.76 1.23 0.56 0.67 2.79 54.47

2. Conditioning 1.06 0.57 0.54 2.39 49.36 0.76 0.31 0.45 1.62 59.21 0.62 0.20 0.42 1.41 67.74

3. Roasting 1.13 0.43 0.70 2.43 62.46 0.84 0.26 0.58 1.79 69.05 0.68 0.18 0.50 1.54 73.52

4. Shelling 16.51 0.50 16.01 36.00 96.84 16.53 0.52 16.01 5.23 96.85 16.52 0.51 16.01 37.52 96.91

5. Drying 0.59 0.14 0.45 1.28 76.82 0.38 0.10 0.28 0.81 73.68 0.31 0.15 0.11 0.70 51.61

6. Peeling 11.92 0.59 16.33 36.87 96.44 17.56 0.61 16.95 37.42 96.52 17.56 0.61 16.95 39.69 76.53

7. Grading 2.60 0.43 2.16 5.65 83.44 2.38 0.28 2.10 5.01 88.23 2.34 0.24 2.10 5.31 89.74

8. Humidifying 0.16 0.04 0.12 0.34 73.68 0.20 0.02 0.18 0.42 90.00

9. Packing 1.03 0.32 0.71 2.24 69.12 0.61 0.17 0.44 1.30 72.13 0.43 0.10 0.3 0.98 76.74

10. CNSL extraction 0.43 0.05 0.38 0.92 86.80 1.48 0.42 1.06 3.15 71.62 1.02 0.26 0.70 2.32 74.51

n. General planta 4.42 4.51 2.31 9.21 13.40 4.94 2.66 2.28 10.52 46.15 3.32 1.88 1.44 7.54 43.37

48.50 8.16 40.38 100.00 84.09 46.95 5.95 41.00 100.00 87.33 44.03 4.69 39.34 100.00 89.35

Brncludes general lighting, transportation, and general labor other than those appropriated to process centers. The general overhead cost
b (repair and maintenance), and non-cash expenses (interest on working capital for wages only) included.

'l'h1s plant is idential to plant C with oil bath roasting/hand shelling combination discussed before.

Source: Survey of the Indian cashew processing trade.

00....



82

in processing cost. The overall decrease in cost is not very

significant since the fixed cost accounts for only 5.1 percent even in

Model Plant C and is shadowed by the manual shelling and peeling process

centers which together make up 72.87 percent of the total cost with more

than 96 percent of it comprising variable expense only. The overall

variable cost comes to between 84 - 90 percent of the total cost in all

the three model plants.

The effect of volume on costs of processing cashew nuts is shown in

Figure 8.

Raw Material, Packaging and Selling Costs

In the foregoing sections, the plant costs which directly contribute

to the "value added" in the cashew process have been analyzed. To

these, the raw material, packaging material, and selling costs must be

added to arrive at the total cost at the port of shipment for export.

Raw material cost: The minimum floor price of $192 per ton for

Mozambique nuts was taken as the basis for calculation of raw nut cost

for imported nuts at the door of the processing firm in Qui10n ready for

sampling and storage. The average Qui10n price in the first week of

April 1967 for Indian nuts was Rs 1300 ($173.33 per ton). The nuts from

Africa arrive at the factory dried and ready for storage but the nuts

from India have to be dried for two or three days before storage

depending on the moisture in the nuts. For this, an additional cost of

10.percent towards drying loss and another 5 percent for labor cost are

added to the Qui10n raw nut price. The interest on the portion of

working capital required for the purchase of raw nuts is calculated at
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1.5 percent and added to the cost. On this basis the total cost per

ton of Indian raw nuts is estimated at $209.16. The raw nut cost per

ton for African nuts of Angoche quality at the minimum price comes to

$205.44 per metric ton at the factory premises.

Packaging material cost is directly proportional to the output of

shipment-quality kernels. The per case cost of packaging material is

estimated as below:

25 lb. cans @Rs 3.75 each, 2 cans

Rubber wood case with hoop iron strapping

Miscellaneous (C02' tinker, etc.)

$1.00

0.17

.Q.J&.

$1.27

Selling costs: .The selling costs of exportable quality of kernels

produced from one ton of raw nuts is assumed at 10 cases (50 lb. each)

for Indian nuts processed at Quilon and shipped to the U.S. through

Cochin Port are given below:

Transportation and handling @Rs 2/($0.267) per case $2.67

Clearing agent's commission @Rs 2.50 ($0.333) per case 3.33

Port dues 2.35

Freight at $313.56 per 200 cases 15.68

Surcharge $62.71 per 200 cases 3.14

New York agent's commission @2 1/2% value 7.42

$34.59
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Comparative Costs 'and Returrts'in'the Model Plants

In the previous section, the different aspects of the model plants

both in terms of organization and costs of the different process centers

have been analyzed under certain assumptions. In this section the

comparative costs and returns of the model plants are analyzed,

discussed, and compared with the available data on the mechanized

industry in east Africa to draw implications for the industry. It

should be stressed here that the objective is to see the comparative

advantages of the processes and process centers rather than assessing

the profitability in absolute terms for any individual plant.

Comparative costs of the model plants: The costs involved in

operating the model plants are grouped by the type of expense such as

labor, buildings, and equipment, utilities and supplies for the plant

costs. The other expenses such as raw nuts, packaging (materia~) cost,

and selling expenses are the same for all the model plans and are added

to each plant's costs to arrive at the total cost of processing for the

Indian industry.

The plant costs vary from $48.54 per ton for raw nuts processed in

a five-ton plant adopting the oil bath method in the roasting center and

hand shelling in the shelling process center, to $44.03 per ton in the

case of the 24-ton capacity plant under Kerala processing conditions.

This does not include the D.A. of Rs 0.66 per worker per day at 1968

rates. If this is also taken into consideration, the total processing

cost per ton of raw nuts would roughly increase by $7.88 in ,the case of

all plants except Plant B where the shelling process requires only two

workers per bag for Indian nuts as against 2.5 workers for hand shelling.
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resulting in a saving at plant B of half D.A. per bag (or $0.56 per ton)

of raw nuts processed. Labor cost forms a little less than 15 percent

of the total value of processed kernels. while the total "plant costs"

of processing varied from 16.4 percent in the case of Plant E to 15.24%

in Plant B. The savings in cost of processing resulting from the

increased plant capacity are a little more than one percent between a

five-ton plant and twenty-four ton plant. This could be explained in

conjunction with the total fixed and variable components of these costs

shown in Table 4.12. Here the variation in the fixed-cost component

was between 15.91 percent in the small size Plant C with five-ton

capacity to 10.65 percent for the biggest size Plant E. Thus. since

a high variable cost component and wages account for 90 percent of the

processing costs. it can be concluded that cashew processing with the

present labor-intensive setup and piece-rated wage structure does not

confer significant economies of scale. This conclusion is reinforced

by the fact that per unit cost of raw material. packaging. and selling

costs are fixed in relation to the plant size. with" raw material

accounting for 71 to 72 percent of the total value of the processed

product and selling costs accounting for 12 to 13 percent.

Expected gross returns: The actual recoveries of kernels in the

plants surveyed varied between 70 to 88 percent of wholes with a total

output of exportable kernels at 20.83 to 24.79 percent of Indian raw

nuts. For African nuts the recoveries varied from 55 to 76 percent of

wholes with an output of exportable kernels between 22 to 24 percent.

The recovery of white grades varied between 70 to 80 percent in the

oil-bath roasting process. while in the drum-roasting method the white
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grades represented up to 90 percent of the total output of exportable

grades. It is assumed that while the total output of exportable grades

depends upon the quality of nuts which varies from year to year and from

locality to locality, the actual recoveries of wholes and white depend

upon the processing efficiency in the process centers concerned.

The above figures relate to the processing industry in Kera1a which

accounts for about 80 percent of export demand. Observations in other

areas, such as Mysore, Madras and Andhra Pradesh, indicated that the

percent recovery of wholes was not different from the above figures,

suggesting that the basic skills in shelling and peeling are more or

less the same; however the recovery of scorched grades, at times, was

as high as 40 percent in the other states. Interestingly, these very

firms reported a loss of 7.5 to 8 percent in weight in the drying process

center as compared with 5 to 6 percent generally obtained in Kera1a

region. Taking the price difference between white and scorched wholes at

22 cents per Kg., for every ton of raw nuts processed the loss amounts

to a little less than ten dollars, which is a sizable loss for

processing units in these other states. Much of the scorching arises

from a lack of standardization and uniform efficiency in conditioning,

roasting, and in furnace and dryer design and operation.

The CNSL recovery for the oil-bath method in the 5-ton Plant C

consists of Grade I oil recovered from the oil bath and Grade III oil

recovered from the kiln process. The kiln process in Plant A with drum

roasting is expected to yield 5 percent of Grade III CNSL while for

Plant C it is calculated at two percent in addition to the 10 percent

recovery of Grade I oil from the oil ba.:h. The oil bath in Plant B is
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maintained at around 340 degrees F and as such the oil recovery is

estimated at 7.5 percent of Grade I and 2.5 percent of Grade III CNSL.

Model Plants D and E with oil bath and expeller are estimated to yield 12

percent and five percent of Grade I CNSL in their respective process

centers. The ffijticipated returns from the model plants based on the data

obtained during the survey are given in Table 4.13.

The comparative costs and returns for the five model plants

summarized in Table 4.14 suggest that processing costs vary from 15.39

percent in large plants to 16.7 percent in small plants with comparable

mechanization. Among the plants of the same capacities, the model plant

with high mechanization extending into the shelling process center

(Plant B) accounts for the highest percentage of processing costs under

the present wage structure~ Among the small plants, model plant A

with drum roasting and hand shelling shows high profitability per ton

of raw nuts processed compared with the plants of same size but with

higher degree of mechanization. This high profitability is reflected

in the better returns obtained from kernels alone. With the special

expeller process center for CNSL recovery, the mediu~sized plant is

in the most economical point given the net CNSL price at $150 per ton.

The large size plant comes next in profitability mostly because of the

reduced kernel output. Under these conditions, the net CNSL price

(excluding packaging and selling costs) of $150.00 per ton does not seem

to provide an adequate incentive to change from the crude drum roasting

to better methods in small-sized plants even for Indian nuts.

With the permanent factory construction, investment in the machinery

and equipment and payment of wages at the official Kerala minimum wages



Table 4.13. Estimated gross receipts with 22 percent recove~ of exportable grades fr01l1 model plants per ton of raw nuts

Plant A Plant B Plant C Plant D Plant E
%of Quantity Receipts %of Quantity Receipts %of Quantity Receipts %of Quantity Receipts %of Quantity Receipts

It81ll total per ton per ton total per ton per ton total per ton per ton total per ton per ton total per ton per ton
outturn of raw of raw output of raw of raw output of raw of raw output of raw of raw output of raw of raw

nuts nuts nuts nuts nuts nuts nuts nuts nuts nuts
Cltg. ) ($) (kg. ) ($) (kg.) ($) Cltg. ) ($) (kg. ) ($)

Whole grades
White 70 154 220.62 65 143 204.86 60 132 189.10 60 132 1E9.10 55 121 173.34
Scorched 10 22 26.67 15 33 40.00 15 33 40.00 15 33 40.00 15 33 40.00

Butts and splits
White 10 22 23.27 4 8.8 9.31 8 17.6 18.62 3 6.6 6.98 4 8.8 0.31
Scorched 2 4.4 3.88 2 4.4 3.88 3 6.6 5.82 3 6.6 5.82 4 8.8 7.76

Pieces
White 5 11 8.49 8 17.6 13.56 7 15.4 11.88 9 19.8 15.27 15 33.0 25.44
Scorched 3 6.6 4.22 6 13.2 8.44 7 15.4 9.84 10 22.0 14.06 7 15.4 9.84

Total kernels
White 85 187 252.38 77 169.4 227.73 75 165 219.60 72 158.4 211.35 74 173.8 208.09
Scorched 15 33 34.77 23 50.6 52.32 25 55 55.66 28 61.6 59.88 26 57.2 57.60

287.15 280.05 275.26 271.23 265.69
CNSL:

Grade I (Hot) - - - - 75 11.25 - 100 15.00 - 120 18.00 - 120 18.00
(Expeller) - - - - - - - - - - 50 7.50 - 50 7.50

Grade III - 50 5.00 - 20 2.00 - 20 2.00 - - - -
5.00 13.25 17.00 25.45 25.50

TOTAL GROSS RETllRN 292.15 293.30 292.26 296.68 291.19

Source: Survey of the Indian cashew processing trade.
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Table 4.14. Summary of costs and returns per ton of raw nuts processed
in the model plants working at full-rated capacity

. . . . . . . . . . . . . . .................

Cost Profit (+)
Model plant Processing Raw material Total Kernel CNSL Total or

.& selling ... . ... .loss . (..;.)

A 46.34 242.11 288.45 287.15 5.00 292.15 + 3.70

B 49.35 242.11 291.46 280.05 13.25 293.30 + 1.85

C 48.53 242.11 290~64 275.26 17.00 292.26 + 1.62·

D 46.~j 242.11 289.06 271.23 25.50 296.73 + 7.67

E 44.03 242.11 286.14 265.69 25.50 291.19 + 5.05

Source: Survey of the Indian cashew processing trade.
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assumed in the model plants, all except the medium-size plant do not

even reach the break-even point if we add the $6.48 per ton payable as

D.A. to the labor. The two alternatives available to the industry to

overcome this situation are to cut down the labor cost or raw-nut cost,

the two largest cost items. Other costs account for 2.2 percent of the

total processing costs in the case of the small-size plant C to 1.3

percent in the large-size plant E.

With the chronic shortage of raw nuts for the Indian processing

industry and the fixing of minimum floor prices for African raw nuts,

the chances of reducing the raw-nut cost component are not bright,

especially if India anticipates attracting increased supplies from other

countries.

Modifications of the Model Plants and Resulting Costs

The advantage of the technique of budgetary analysis is its

ability to modify certain of the assumptions in the model and measure

the effects of the changes on the cost structure. As indicated earlier,

the basic assumptions on which the model plants in the previous

sections were constructed are:

1. Plants are operated at full normal utilization.

2. Labor is paid the minimum wages prescribed for the industry in

Kera1a in India.

3. Labor utilization is determined for Indian raw nuts with a

constant output of 20 Kg. per bag (266.06 Kg. per ton) of raw

nuts.

4. Only one shift in operation.
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In this section modification will be made of these assumptions and

the resulting effects upon cost will be analyzed.

Reduced Volume of Operation

The physical specifications described for the model plants allow only

a limited flexibility for increasing the volume of operation. However,

the high under-utilization of the plant capacity in the Indian trade and

the practice of leasing processing premises on a year-to-year basis

indicate that operation at less than full capacity is more a rule than

an exception in the trade. Consequently, the volume of operation in

these model plants is taken at 100-percent, 7S-percent and 50-percent

levels of normal-rated utilization to analyze the resulting cost

structure.

Provided the determination of costs in the original model plants

was correct, the new calculations for the less than full capacity

operations is simple, as fixed costs are same regardless of capacity

used, and variable costs vary directly in proportion to the quantity of

raw nuts handled in a day of eight hours.

Reduction in volume of operation could come about either reducing

the number of days worked in a year or operating at less than normal

capacity in a day. In both cases it is assumed that no compensatory

payments to labor are made over and above the actual wages and benefits

payable. 4 For the purpose of calculating the costs at the reduced levels

4In the case of reduced numbers of working days, under certain
conditions, the workers are entitled to half wage during the period of
lay-off. In Kera1a where the D.A. is payable to workers, payment of
D.A. is compulsory if the employer is not able to provide the minimum
work load for D.A. entitlement. But these are not taken into
consideration here to avoid involved computations.
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of operation, the daily fixed costs have been apportioned to the

quantity of r~w nuts processed and the variable costs per ton of nuts

processed are added to arrive at the total unit cost of processing.

The costs are summarized in Table 4.15. With a 50-percent capacity

utilization of Plant C, per unit cost is over 18 percent or ten dollars

more per ton of raw nuts processed. This represents the smallest size

with maximum mechanization available to the indus try • As the plant size

increases, the difference progressively narrows to a little over 10

percent or $4.50 in Plant E. The low cost differences among the

different levels of utilization of capacity for Plant E suggests its

superiority over other plant sizes. However, in rural areas the

availability of labor to operate a plant of this size could be a limiting

factor. The medium size Plant D shows an increased cost of 12.7 percent

or only $6.00·per ton and is expected to be more adaptable to the rural

areas while taking advantage of efficient processing both in terms of

kernel recovery and CNSL production.

LaborUti1ization·artdWages

The trade is concentrated around Qui10n in Kera1a State of India

and is highly labor-intensive. The operations are fairly simple,

requiring little skill in shelling, peeling, and grading which are the

major operations accounting for over 80 percent of the total labor

cost in processing. After the inclusion of the cashew industry in the

schedule of Central Minimum Wages Act, the Minimum Wages Committee for

the cashew industry in Kera1a examined the question of recommending

minimum wages for the cashew industry in 1952 and accepted the basis

of a "subsistence plus" concept of a minimum wage. Following the

traditional wage structure. in the industry, it recommended the minimum



Model plant

I. 5-Tons plant

Table 4.15. Total unit cost of processing for the model plants
operating at different· capacity levels

100% capacity. ... 75% capacity. 50% capacity
.Cost/ton .....Percent ..... Cost/ton .....Percent .. , .Cost/ton .. , 'Percent

a. Drum roasting
(Plant A)

b. Oil bath roasting
(Plant C)

II. 12-Tons plant
(Plant D)

III. 24-Tons plant
(Plant E)

46.35

48.53

46.95

44.03

100

100

100

100

49.17

52.02

49.93

45.59

106.1

107.2

106.3

103.5

54.83

58.99

52.9

48.72

118.3

121.6

112.7

110.7

Source: Survey of the Indian cashew processing trade.

\0
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wages for the indus try. The minitnum wages, wi th due upward revisions

from time to time, are in existence in the same pattern today.

An estimated one hundred thousand persons are employed in the

industry at the present time which makes it significant not only in its

potential for earning hard-currency foreign exchange but in providing

employment in rural areas. The high proportion of labor cost, the few

skills required, and the low capital investment needed prompted the

development of an unorganized industry in the rural areas taking

advantage of the prevalent unemployment. ' While this unorganized

industry, also known by the name of "Kudiyarapu System," effects a

minimum saving of a little over $1.00 per bag (75 Kg.) of raw nuts due

to non-payment of welfare benefits and of D..A., the processing itself

involves complete loss of CNSL. Because of the higher wage structure

in the organized sector, the unorganized sector is posing a serious

competition to the medium and small plants despite its wasteful

processing. The average daily earnings of a factory worker in 1966 were

Rs 2.14 with an average labor cost calculated at Rs 19.26 per, bag of

raw nuts. Compared to this average, labor cost for a firm with satellite

operations is found to vary from Rs 11.25 to Rs 18.23 whereas the

processor-exporter could get the processing done outside (under

Kudivarapu system) for Rs 14.00 per bag, i.e. $1.00 per bag or $13.33

per ton less than the cost under minimum wage payment. The average

daily earnings of a factory worker in the cashew industry in Kera1a

increased over 50 percent from Rs 1.14 to 2.14 between 1958 and
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1966. 5 One aftermath of this is the development of small satellite

operations within the organized sector in the rural are~s. With the

wages in the organized sector increasing and with labor productivity

remaining stagnant under the present wage structure, the medium size

plant is expected to face severe strain under the present organization.

The fact that even some of the large units prefer giving lower grades

for "home work" at lower wages is a pointer. of the serious unhealthy

competition they face. 'Though this Kudivarapu system has been recently

banned, it is imperative that the economic reasons for its existence

should be looked into and corrected to promote efficiency and maintain

the labor earnings in trade.

Mechanical cutting vs. hand shelling: At the present level of

technology in Indian processing, mechanical cutting of roasted nuts

individually is the only alternative to hand shelling. With the help of

the cutting instrument, a pair of workers can shell 20 Kg. of shelled

wholes in 8 hours compared to a maximum of 8 Kg. done by a single worker

by hand shelling. The average number of workers needed to shell one bag

(75 Kg.) of roasted Indian nuts is 2·1/2 workers engaged in hand

shelling, or two workers operating mechanical cutters during the same

period of time. The particular advantages of mechanical cutting are

decreased labor costs, less tip scorching because of the low temperature

in the oil bath, and higher recovery of wholes.

Under the present wage structure the operating cost of the hand

shelling process center in MOdel Plant C is $17.03 per ton of raw nuts,

5Annual returns under the Payment of Wages Act, Labor & Industrial
Bureau, Trivandrum, India.
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while the cost of this process center in Model Plant B is $18.50 under

Kera1a wage laws. This is because the wages and benefits excluding D.A.

are tied to the amount of shelled wholes produced without any reference

to the method employed, labor productivity, or additional cost involved

in introducing a new method.

Inter-regional labor cost comparison: The cashew-processing industry

has developed in the past three decades in the Qui10n region of Kera1a

State where 80 percent of the cashews exported by India are processed.

This concentration of industry has helped develop well-organized labor

with minimum wages and other benefits payable by the trade regulated

·under the labor laws. The D.A. payable to cashew workers in Kera1a is

tied to the Cost of Living Index in Qui10n and was fixed at Rs 0.66 per

worker per day for the 1968 processing season. For the Mysore region,

the D.A. is added to the minimum wage payable to different types of

cashew workers. While the cost of labor benefits for the Kera1a region

are 23 percent of the wage bill as explained before, for the Mysore

region they are 20 percent of the wage bill. Though cashew processing

is not yet an organized export industry in Madras, Andhra Pradish and

elsewhere compared to Kera1a and Mysore, yet, the minimum workers'

benefits of 17.5 percent of the wage bill are added to the wage

structure prevailing in these regions for purpose of these calculations.

The labor costs for the four major processing areas regions in India

are summarized in Table 4.16 which shows that if the processing trade

could be dispersed into the neighboring states like Madras and Andhra

Pradesh, the labor cost can be reduced by two-thirds.
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Table 4.16. Labor costs of processing according to regions in
India per ton of raw nuts processed

Region Wages Benefits D.A. Total
Cost Percent

(In dollars)

Kera1a 33.46 7.91 6.48 48.25 100.00

Mysore 24.99 4.98 29.97 62.11

Madras 14.93 2.44 17.37 36.00

Andhra Pradesh 12.13 1.96 14.09 29.20

Source: Survey of the Indian cashew processing trade.



99

In the trade where raw material cost accounts for 70 percent of the

value of the finished product, financing is a vital function. This is

accentuated by the fact that processing takes 6-7 days which means that

the working capital amounting to six to seven times the processing

capacity of the firm is locked up at anyone time. While the working

capital requirements are calculated at fixed rates in the model plants,

the actual costs of borrowed capital for the small and medium processors,

whose fixed assets in the factory are very small, are said to be higher.

If the nuts are imported for processing, the banks adopt a policy of

advancing loans for a raw nut purchases mainly on the basis of export

contracts the importers are committed to in the futures market. This

presses the processors to take a position in the kernel market well

before the processing, and to sell short on the New York market. While

the well-developed futures market for both kernels and raw nuts facili

tates this position in the industry, the small and medium processors are

at an apparent disadvantage. The forward and spot markets for cashews

are discussed in the next chapter.

Economicsof'CNSLExtraction

The cost of CNSL extraction for the different model plants can be

assessed by apportioning the cost in the oil-bath extraction and final

shell treatment process centers for the amount of CNSL recovered. The

relevant costs and net returns for the five model plants are indicated

in Tables 4.17 and 4.18.



Table 4.17. CNSL extract~on: estimated costs in the f~ve model plants
(Dollarsper.ton.. of.. raw..nuts ..processed) ...

. . . . . . . . . . . . . . . . . . . . . .

Plant A Plant B Plant C Plant D Plant E
Process center Total CNSL Total··· ·CNSL ..Total· ·CNSL Total CNSL Total CNSL

cost cost· cost· .. .cost· ... cOSt· cost . ·eost· cost cost cost

1. Conditioning 0.20 - 0.77 0.57 1.13 0.90 0.77 0.57 0.63 0.43

2. Roasting 1.19 - 1.15 -* 1.15 -* 0.85 -* 0.69 -*

Total cos t, hot process 1.39 . ·2~92· . .. 2~28· 1.62· 1.32

3. CNSL by

Kiln process 0.44 0.44 0.44 0.44 0.44 0.44

Expeller method - - - - - - 1.50 1~50 1.03 1.03

Total 1.83 0.44 3.36 1.03 2.72 1.34 3.12 2.07 2.35 1.46

*Cost not directly computed as CNSL is obtained as a by-product in the process center.

Source: Survey of the Indian cashew processing trade.
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Table 4.18. CNSL extraction: estimated returns in the five model plants

.. Recovery. ... . .. .. Plant. A.... Plant B Plant C Plant D Plant E
....... . .... . ·9··"· ''Y'' '... '9' v .... '9 ... 'v

9 v 9 v

Grade I Hot oil @15¢/kg - - 75 11.25 100 15.00 120 18.00 120 18.00

Grade I Expeller - - -- -- -- -- 50 7.50 50 7.50

Grade III Kiln oil @10¢/kg 50, 5.00 ·20 .2.00 20 2.00
. . . . . . . . .

Total 50 5.00 95 13.25 120 17.00 170 25.50 170 25.50

q = quantity in kg.

v = value in dollars.

Source: Survey of the Indian cashew processing trade.

....
o....
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In model plants where conditioning of nuts is done before roasting,

the difference in cost is allocated to CNSL since a special conditioning

is required for oil bath processing. But in the case of the roasting

process itself, at full capacity utilization, the actual cost involved

in the drum roasting and oil-bath roasting are almost the same. But it

is said that oil-bath roasting has an adverse affect in terms of

recovery of wholes and especially white grades. The overall color and

taste of the kernel is also said to be affected. Though the limited

amount of data collected during the survey does not give any basis for

quantifying the effect in this regard, it is felt that there could be

about 5 percent more of scorched grades due to oil-bath roasting when

the most efficient operations in both drum-roasting and oil bath

pnocesses are used. But the major hurdie in the oil-bath process is

said to be the lack of standardization and optimum efficiency in

maintaining the temperature in the bath and in keeping the nuts

uniformly roasted without floating on the oil and the nuts are not

graded according to size before feeding into the roaster. Taking all

these factors into consideration and imputing recovery of 5 percent more

of broken and scorched grades, the indirect cost of roasting

attributable to CNSL extraction could be taken roughly at $7.10 per ton

of raw nuts processed. Thus with efficient handling it could be said

that the oil-bath processing for Indian nuts is profitable when the

CNSL brings $150.00 per ton on the export market. For Af'rican nuts the

CNSL recovery in oil bath is found to be approximately 90 Kg. per ton.

With regard the use of the expeller plant for CNSL extraction from

shells undergoing oil-bath roasting, Table 4.18 shows that a yield of
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5-7 percent of Grade I CNSL, valued at $7.50 to $10.50, is obtained from

each ton of raw nuts processed with a per ton cost of $1.50 with two

shifts of operations. The crushed pit from the expeller could still be

used as fuel in the furnaces. This means that installation of expellers

along with oil-bath roasting could result in an additional income of

$6 to $9 per ton of raw nuts in all medium and small-size plants at

present. It is also noteworthy that while the African nuts yield less

CNSL in the oil-bath recovery, in the subsequent expeller process they

are found to yield more than that obtained from Indian nuts. This can

be explained by that fact that these nuts being'sma11er are prone to

more scorching, and this necessitates roasting at a lower temperature

with the consequent low recovery at that stage; however, subjecting

them to expeller extraction results in a larger recovery at a later

stage.

'Mechartica1'ProcessingvS~Manua1Processing6

It is often said that the extent to which processors in other

countries are likely to offer serious competition to Indian processors

depends upon the development of successful means of decortication of the

nuts. 7 , Currently only one company, 01tremar S.P.A., Bologna, Italy has

developed a highly mechanized processing system capable of competing

6The UNCTAD report on Cashew Marketing has been very helpful in
developing this section.

7Date, Albert, 'The Matket 'for' Cashew Nut Kernels and Cashew Nut
Shell Liguid, Tropical Products Institute, Report No. G. 11 (April
1965) •
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with the hand processing in India. 8 Since 1963 when it first offered

the machinery for commercial processing, it seems to have succeeded in

reducing the labor requirements from 47 workers per ton of raw nuts

processed9 to about 30 per ton at present. Taking the labor require-

ments of Indian hand processing at over 100 workers per ton this

indicates a significant improvement. But cost data on the mechanical

processing have been sketchy and actual economics of the costs and

recoveries are regarded as secrets and are not available in detail.

The economic aspects of the 01tremar mechanical processing plant

of about five tons per shift with two shifts per day and 268 days a

year operation are briefly described in the UNCTAD report which is used

for comparing with the model plants developed in the present survey.

Table 4.19 shows the three model plants under Indian conditions -- model

plants C, D, and E -- compared with 'costs and returns of the 01tremar

process. It is assumed that the 3,OOO-ton capacity operation is the

basic unit capacity for 01tremar process and any increased capacity

involves installing the required additional processing units with

proportional increase in costs.

Under the present labor costs, including D.A. in Kera1a in the model

plants, the gap in the labor cost between mechanical processing and hand

processing seems to have been narrowed to about $8/per ton. But the big

difference is in the machinery and bUilding costs which add up to $35.50

8Recent1y a Japanese company has entered into collaboration with the
Tanzania government to install a mechanical processing plant based on
their freezing process but no details of the process and costs are
available.

9Gustavo, Da Costa Estereo, "Report on the Cashew Factory of
01tremare" Bologna, University of Oporto (1963) (mimeo.).
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Table 4.19. Comparative unit costs for mechanical and manual processes

Manual processing 01tremar
Costs Plant C Plant D Plant E mechanical

(5-ton (12-ton (24-ton processing
plant) plant) plant)

(In dollars per ton of raw nuts)

Labor cost 41.43 40.39 40.40 55.33

Working capital
charge @ 1. 5% .62 .61 .60 .83

1. Total labor and
management cost 42.05 41.00 40.38 56.16

2. Building and equipment
depreciation 2.60 1.24 1.22 18.75
Repairs and maintenance 1.69 1.22 0.69 2.67

3. Utilities 1.17 1.50 1.24 14.17

4. Supplies and miscellaneous 1.02a 0.89 0.50 2.67

Total plant cost 48.53 46.95 44.03 90.92

Raw nuts cost 206.25 . 206.35 206.25 150.00b

Packaging & selling costs 35.86 35.86 35.86 44.17c

Total cost of processing
one ton of raw nuts 290.64 289.06 286.14 285.09

aExc1uding interest on wage capital and repairs and parts.

bThe raw nut cost for the African industry is calculated according to
the minimum prices prescribed by the Mozambique Government.

cThe selling costs for African industry are included as given in the
UNCTAD report.

Source: Survey of the Indian cashew processing trade and UNCTAD report.
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in 01tremar mechanical processing while it is only $4.29 for the plant

of comparable size with hand shelling under Indian conditions.

But from the table it can be seen that the cost difference is made

up to a large extent by the price difference in the raw-nut cost for the

African and Indian industries. Thus, by vigorous pricing and marketing

policies, the east African governments are able to close the gap in the

cost structure for finished kernels between African and Indian

industries. With regard to the output of kernels, the average returns

for the Indian industry and those reported to be obtained in African

processing are compared in the Table 4.20.

The African industry recovers 65 percent whole kernels in

mechanical processing compared to 75 percent in Indian processing. 10

This difference widens further when we consider the optimum efficiency

in both kernel and CNSL recovery in Indian processing. While the

recovery of wholes in Indian processing averages around 75 percent with

60 percent of white wholes, in mechanical processing, the total recovery

of wholes is reported at 62 percent with only 45 percent white wholes.

If we assume that the figures are correct we can tentatively conclude

that the Indian industry at the current level of efficiency has a

definite advantage over mechanical processing.

lOIn the Indian trade circles the output in mechanical processing
is put much lower at around 50 percent but the percentage reported in
the UNCTAD report is adopted for calculation in this analysis for lack
of any. authentic information.



Table 4.20. Comparative efficiency of mechanical processing in Africa and Indian hand processing

Category of output

Wholes white
Scorched

Butts and splits white
Scorched

Brokens white
Scorched

Total recovery

CNSL recovery oil bath
Expeller

Gross return

aThe recoveries indicated are approximated from the categories given in the source.

bIt is not known whether the shell treatment process for CNSL is included in the Oltremar process
discussed in the UNCTAD study.

Source: Survey of the Indian cashew processing trade and UNCTAD report.

.....
o
"



CHAPTER V

DEMAND FOR CASHEW KERNELS

Cashews, freshly roasted either in a cooking medium (oil roast)

or hot oven (dry roast) have a rich and delectable flavor. Their soft

yet crunchy texture and the rich taste make them an indispensible item

in "nut" mixes in the U.S.A. But roasting the kernel in an oil medium

releases an unstable free fatty acid radical which reduces the keeping

quality of the ker~els when exposed to air and light. For this reason

the demand in major importing countries prefer importing raw kernels

for further roasting and packing.

The grading of cashew kernels for export was introduced to enable

the consumer packing industry to order the particular raw material

suitable to its needs. The traditional grade categories and the end

uses of cashew kernels are indicated below:

White wholes - for salted snacks

Scorched wholes - for medium priced nut ,mixes

Splits - for confectionary t~ade as cake dressing, etc.

Butts - as filler in cheaper nut mixtures

Pieces - in bakery trade and nut crunches

U. S. Demand for Cashews

In this section, general aspects of demand for nuts are discussed.

This is followed by a quantitative analysis of demand for cashews in the

u. S.
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Nut Consumption and Disposition

Nuts are purchased in both in-shell and shelled forms. The in-shell

nuts are sold almost exclusively for home consumption in straight packs '

or mixtures with minimum handling. These sales occur principally during

the holiday season in November and December. Shelled nuts are sold to

candy manufacturers, the salting trade, bakers, households, ice cream

manufacturers and manufacturers of nut syrups and pastes. Table 5.1

gives estimates of the per capita consumption of all tree nuts i~.both

shelled and unshelled edible uses together with shelled peanuts in

salting use for the years 1950-1967 in the United States.

From the table it can be seen that per capita consumption of tree

nuts has remained fairly stable during the period (around 725 grams)

while the share of cashews and almonds fluctuated. Peanut consumption

in all edible uses has shown a gradual increase with increase of over

38% during the last 17 years. Use of the peanuts in salting shows an

increase of over 25% during that period.

The proportion of domestic tree nut production sold on a shelled

basis has been steadily increasing. For almonds and pecans the increase

between 1950-52 and 1962-63 was 4% and 19%, respectively. During the

same period shelled nuts used in salting increased by 2%.

Imports of cashews into the U. S. have always been in shelled form.

Cashew consumption traditionally constitutes about one-fifth of the

total tree nut consumption in the U.S.

Sales of shelled tree nuts by outlets show that 88% of the cashews

consumed in the U.S. pass through the salting trade, with the rest

being shared equally by confectionary and bakery trades. For almonds,



Table 5.1. Per capita apparent consumption of tree nuts and peanuts in all
edible uses (shelled basis) in U.S. - 1950-67 (in grams)

.............................................
.. .. .. . .. . .

Cashew Almonds' . 'Al1'tree 'nuts' . , -, .., .",.,Peanuts '
Year Quantity Percent Quantity Percent Quantity Index Salting use' . All edible

of tree of tree (1950-51 Quantity Index uses
nuts nuts = 100) (1950-51 quantity

. . . . . . . . . . . . . . , , , , , . , , . '= '100) , .

1950 144.8 19.70 104 14.15 735 100.00 396 97.8' 1,590
1951 148.8 20.24 86 11.70 735 100.00 414 102.2 1,600
1952 122.3 15.78 82 10.58 775 105.44 428 105.7 1,600
1953 136.0 18.76 85 11. 72 725 98.64 425 106.9 1,600
1954 158.5 21.71 76 10.41 730 99.32 401 99.0 1,600
1955 182.5 26.84 64 9.41 680 92.52 402 99.2 1,650
1956 151.9 23.77 95 14.87 639 86.94 438 108.1 1,740
1957 154.8 21.50 72 10.00 720 97.96 453 111.9 1,840
1958 174.0 24.44 62 8.71 712 96.87 469 115.8 1,840
1959 162.3 23.25 131 18.77 698 94.96 487 120.2 1,870
1960 162.2 22.65 81 11.31 716 97.41 477 117.8 1,990
1961 146.0 19.76 99 13.40 739 100.54 466 115.1 1,990
1962 157.4 23.46 70 10.43 671 91.29 480 118.5 1,970
1963 182.1 24.94 86 11.78 730 99.32 470 116.0 2,040
1964 165.0 22.45 107 14.56 735 100.00 479 118.3 2,080
1965 153.6 19.59 103 13.14 784 106.67 499 123.2 2,180
1966 157.2 20.88 119 15.80 753 102.45 530 130.9 2,200

Sources: Agricultural Statistics 1967 and 1968; Cashew imports from FT110, 125 &135; per capita
calculation based on mid-year U.S. resident population data of the Bureau of Census.

~
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the important competitor for cashews among tree nuts, the picture is

different. About 14% of the total almond consumption passed through

salters in 1962-63. This represents a 30% increase over 1950-52. 1

Types of uses: Cashews are an important product line for all nut

salters and mixers in the U.S., and they are second to peanuts in

popularity on the salted nuts market. Peanuts and cashews also are the

chief ingredients in the salted mixes. 2 Trade sources report that

roughly 40% of .the cashews used in the salting trade are sold as straight

salted packings.

The amount of different kinds of nuts included in mixed nuts do not

have to be listed. It is only required that the ingredients be listed

in order of importance in the mix. Thus mixed nuts are sold with

varying combinations of nuts under the broad categories of mixed nuts

"with peanuts" and "without peanuts." The 60% of cashews used by the

salting trade in nut mixes are roughly divided into 20% in regular

mixes with peanuts and 40% in mixes without peanuts. The whole nut

content of these mixes is reported to vary from 72 to 91 percent in the

case of deluxe (without peanuts) mix and 66-80% in the regular mix. 3

1U.S. Department of Agriculture, "Marketing Tree Nuts - Trends and
Prospects," Marketing Research Report No. 139, AMS (October 1956) and
"The Domestic Tree Nut Industry - An Economic Appl!aisa1," Agricultural
Economic Report No. 62, ERS (November 1964).

2The Consumer Report on Mixed Nuts comments that "these two types
of nuts (cashews and peanuts) so vastly exceed all others in most cans
that one might suspect on occasion that the Brazil nut, almonds, pecans,
or filberts got in by mistake - except that they were listed on the
labels." "Mixed Nuts," Consumer Report, November 1964, p. 541.

3Ibid., p. 543.
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The typical composition of the deluxe and regular mixes as obtained

from trade sources is given in Table 5.2. The figures in Table 5.2

represent the average composition of a mix. In practice actual

percentages are reported to be highly variable in regular mixes. 4 Even

within- a mix category, composition differs among the different brands

based on pricing policies, market served, and type of packing.

Fluctuation of composition in a brand is generally kept to the minimum

according to the relative prices of the component nuts. The retail

prices for the mixtures allow for about 20-30 percent markup and are

relatively constant, unless special mixtures are made for advertised'

retail sa1es. S

- -Priee Analysis

The price quotations for cashew kernels are traditionally based on

two categories with well-defined end uses - the wholes and the brokens.

The scorched and dessert grades in each category obtain lower prices

than white grades. Within each of these sub-categories (based on color),

the price paid for a particular grade depends on the size of brokens or

count per lb. of the wholes. The prices of these different grades within

a category usually maintain a difference of about two cents per pound

between two consecutive grades. Thus, the prices on the New York market,

which form the basis for world kernel prices, are quoted separately for

the two popular grades in the two categories, i.e., 320 count (medium

4~., p. 543.

S"Supermarket buying decisions in the U. S•• " Dupont consumer buying
habits study, 1964.



Table 5.2. Proportion of peanuts and tree nuts used in
different salted nuts mixtures

113

Nut specification

Peanuts*
Extra large virginia (red skin)

Medium blanched virginia

Nut mix
Regular Deluxe

(percent)

30

30

Cashews - 320 count

Almonds - unb1anched 18-20 count

Filberts - extra large 1evante

Pecans - junior marmnoth halves

Brazi1s - midget unb1anched

20

7

5

3

5

100

50

20

10

10

10

100

*For dry roast mixes blanched virginias only are used.

Source: Nut specifications from ERSt USDA; proportions from
trade sources.



114

wholes) and large white pieces (LWP) or fancy pieces, with larger sizes

(or lower count in case of white wholes) obtaining better prices. It is

understood from U.S. trade sources that the October-November government

support prices of extra large and medium Virginia peanuts for the season

have a strong influence on the cashew prices in the New York market.

In addition to the spot market for prompt shipments, there is a

significant forward market for both raw nuts and cashew kernels. The

forward market operates in Bombay for raw nuts and in New York for the

kernels. These are arranged through contracts for typical three-month

delivery at firm prices made among the established African raw-nut

exporter, Indian processor -- kernel exporter --,and the New York

importer. The contracts are usually backed by an irrevocable letter of

credit for the amount contracted in forward markets for both raw nuts

and kernels.

Based on the U.S. seasonal peanut support price and the evaluation

of the cashew crop and quality situations in East Africa which are known

by the time the initial African shipments to India arrive in December,

the importers and brokers in New York take an initial position with

respect to the kernel prices. This is with' only a preliminary forecast

of the Indian crop which is generally taken to be around 60,000 to

70,000 tons of raw nuts. The Indian crop begins to come to the market

in the latter part of February. The Indian processor-exporter can buy

raw nuts in Africa for forward delivery and at the same time sell

kernels for forward delivery on the New York market. Also, he (Indian

processor-exporter) could defer his long commitments in raw nuts to a

later period hoping to enter negotiations at a lower price. This offers
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a potential manipulation opportunity for the Indian processor-exporter

who is an intermediary in the cashew market: if there are insufficient

buyers of kernels in forward contracts at the time the processo~

exporter sells kernel futures. the price could be depressed unduly,

providing them with an opportunity of lowering their bids on. raw-nut

futures on the basis of depressed New York kernel prices. In this

situation for the large, well financed firm, short selling is optional.

But for medium and small firms, short selling is a means of satisfying

bankers that loans to finance the purchase of raw stock will be repaid.

The latter implies that prices for forward d~livery would be below

expected spot prices. Otherwise, there would be no incentive for buyers

of forward contracts, namely, New York importers, to make such conmdt

ments. This is borne out by an examination of a small sample of relevant

data presented in Table 5.3. The yearly average for New York spot price

for cashew kernel (320's) was 42.3 cents per pound in 1957 while the

average prices prevailing in the first quarter of the same year were

44.5 cents and 40.0 cents per pound in spot and forward markets

respectively.

The average seasonal price movements for cashew nuts and kernels

during the past thirteen years f~om 1955-67 are presented in Figure 9.

The price movements indicate that the CIF Cochin spot in-season price

of raw nuts and the FOB price of LWP-grade cashew kernels showed an

average increase of about 7 1/2 percent over the January-February

prices. Since the processed kernels are shipped at the earliest shipment

within not more than two months' time, the carry over of stocks is

effected as raw nuts and it is assumed that the 7 1/2 percent increase
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Table 5.3. Sample of 'cashew kernel (320'8) prices in
spot and forward marketsa

Transaction Date Spot Forward Price
price price difference

January 18, 1957 46.3 42.4 +3.9

January 25, 1957 46.3 40.4 +5.9

February 1, 1957 45.4 39.5 +5.9

February 8, 1957 43.4 38.4 +5.0

February 15, 1957 45.4 40.4 +5.0

February 22, 1957 45.4 41.5 +3.9

March 1, 1957 44.3 40.4 +3.9

March 8, 1957 43.4 39.5 +3.9

March 15, 1957 42.4 38.4 +4.0

March 22, 1957 42.4 39.5 +2.9

aThe prices quoted represent the maximum price paid in the week under
report. Latest figures are not available.

Source: South India Cashew Manufacturers Association, Qui1on, India.
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represents the cost of carry over of stocks within the season. Compared

to this the increase was about 10 percent in the case of FOB spot price

for cashew medium wholes (320's).

Price Movements of Cashew Medium Wholes (320's)

Assuming that the spot prices reflect the current assessment of the

market situation based on the available supply and demand and given the

working of the forward markets, it could be argued that the price

fluctuations in the quarterly average FOB New York spot prices of 320's

grade cashew wholes are in part a result of the speculative trading on

forward contract basis. This forward contract as it operates today,

puts a severe financial strain on the small and medium cashew processor

exporters. This adds to the instability especially when the original

expectations about the supply and demand depart from the actual

situation.

Data are not available for a detailed analysis of the price

movements in the forward market. However, we can consider the spot

price movements for kernels and divide the years into highly profitable,

average, and not profitable years for speculative trading.

The years characterized by an initial start at a high spot-price

level in the first quarter, touching the season's low in the second and

shooting up to higher levels in the third and fourth quarters

characterize the years profitable for speculative trading. The years

1950 to 1952, 1956 to 1957, and 1967 could be put in this category.

The non-profitable and sometimes disastrous years are those when the

price during the season has a continuous upward or downward movement
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and does not confer any particular advantage to the speculator.

From the U.S. importer's or nut salter's point of view the picture

looks different. In years of continuously increasing seasonal spot

prices, the futures market could help the nut salters to hedge and plan

their production and pricing policies well ahead of the holiday season.

Prior to 1957 when the raw-nut broker came into being as a market

functionary separate from the processor-eXporter, the U.S. importer

salter was able to participate in hedging (see Figure 10). Here, five

out of the eight years before 1958 represented opportunity for successful

hedging and speculation. Since 1958, continuous upward or downward

seasonal price movement has encouraged quarterly planning of purchases

on the spot market by the U.S. nut salters as far as possible, beyond

the minimum inventory position required.

After 1962, with the sizable alternative market developing for

whole grades, the resulting upward movement followed by the 1965

downward pressure on the prices~robablybecause of the later arrival

of Russians on the market) has discouraged active speculation on the

whole cashew market until the East European market was understood.

After five years of low activity,the speculators were active once

again in 1967 at the new high-price level as could be seen from the

typical in-season wholesale spot price movements. The net effect of

these price movements seeros to be an increase in the speculative element

and decrease in the hedgers on the kernel forward market.
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Price Movements'of'Brokert'Grade'Kerne1s

Taking the prigg_movements for broken grades, the LWP wholesale

prices on the New York market moved in sympathy with those of medium

wholes except for two periods between 1955-1957 and 1~64-1967. The

strong influence of the peak prices of peanuts during 1956 on the LWP

prices is noteworthy. This demonstrates the price range in which the

competitive relationship between cashews and peanuts could operate. As

the LWP prices touched an all-time low at 29 cents per pound in the end

of 1955, cashew pieces showed a high pressure on its price because of

the substitution effect. In fact, during that period, the demand for

cashew pieces was unusually strong because of their use as a substitute

for peanuts at that price 1eve1. 6 But with the increase in price beyond

the range of substitution, peanut prices seem to have only a marginal

effect.

The next important nut believed to influence cashew prices is the

almond. The quarterly wholesale price movements of almonds are also

shown in Figure 10. The large range of price fluctuations in almonds

in conjunction with cashew price movements does not reveal sympathetic

movement but the movement of cashew prices over time (the trend) seems

to have maintained the overall price differential with almonds.

The foregoing analysis presents some hypotheses in explaining the

price movements in the cashew industry both at a raw nut and kernel

levels. A close look at the spot and forward trading and the price

movements in the industry raise certain questions: Does the cashew

6Edib1e Nut Market Reports. No. 11, 12 (January 31. 1955 and March
23. 1955). Gill & Duffus, Ltd •• London.
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market combine the speculative and user elements in a manner conducive

to efficient operation and overall growth of the industry? In the

context of the present setup of the industry, the role of forward

trading in strengthening the competitive character of the Indian nut

industry has to be closely studied with reference to the alternative

available in the form of formalized futures trading of the commodity

vs. state monopoly of either the raw-nut trade or kernel trade, or both,

and their implications in financing the industry. The impact of these

measures on the small, medium, and big processor-exporters in India and

in a broader perspective of the growth of the industry itself most also

be studied. This shows the need for further research into the seasonal

price-determining forces working in the industry.

Demand Analysis

The foregoing analysis of the cashew prices throws light on the

relevant price variables and their effects on the cashew prices in the

u.s. market. In this section it is proposed to formulate more precisely
~

a model to isolate these price-quantity relations and estimate the

impact of the variables influencing cashew consumption in the U.S.

market.

Review of Literature on Cashew Demand Analysis

Though there have been a few econometric studies on the demand and

supply analysis of tree nuts, very few attempts have been made to study

the demand for cashews in the U.S. market. Nuckols estimated the

demand for salted cashews and all cashews consumed in the U.S. as a
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function of deflated prices of cashews and peanuts. and time for the

period 1932-59. 7 He came to the following tentative conclusions:

(1) Per capita consumer incomes have no statistically demonstrable

effect on demand for cashews; (2) the existence of a'competitive or

complementary relationship between peanuts and cashews in the salted

nut trade could not be established; (3) people tend to reduce their

per capita consumption of cashews as cashew prices rise but consumption

is reduced at a rate much smaller than the rate of price increase.

This implies that a rising price more than offsets falling consumption

and increases total receipts to the industry. These relationships are

said to pertain to peanuts also. The importance of the relative prices

of the tree nuts in the U.S. market is brought out in a study of

California walnuts. In this study. Dr. Farrell says. "While the total

U.S. consumption of edible tree nuts as a whole is comparatively stable

from year to year. the consumption of anyone nut is more volatile

depending upon available supplies of that nut and prices of that nut in

marketing channels relative to the prices of competing domestic nuts

and prices of exportable nuts in other parts of the world. uS

Economic MOdel for Cashew Demand in U.S.A.

The major objective of this section is to obtain quantitative

approximations of aggregate relations relevant to determining the price-

quantity relations for cashews in the U.S. market and to study their

7Nuckols. Gary Norwood. Jr•• An Analysis of Demand and Price
Relationships Between Peanuts and Cashews (M.S •. thesis). Virginia
Polytechnic Institute. 1961 (unpublished). pp. 120-121.

SFarrell. Kenneth R•• California Walnuts - Trends and Prospects.
University of California. Berkeley (Mimeo.).
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impact in the context of developments in the world cashew industry. An

economic model consistent with the limitations of the available data is

formulated and parameters estimated. Finally, some implications of the

estimated demand functions are analyzed and discussed.

Economic model: An economic model is an abstract representation

of the forces at work in the real world system. Thus the construction

of the model is based upon knowledge of the relevant economic theory

and specific features of the characteristics of the industry under

study. The characteristics of the nut-processing industry have been

discussed at length in the previous section and with the aid of

economic theory we shall specify the relevant variables entering the

demand function and give reasons for including them.

Most of the cashews imported into the U.S. pass through nut salters

and mixers before reaching the consumer in the form of salted mixes and

straight cashews in retail packs, cans, and jars. We assume that all

the cashews imported for consumption into U.S. in any calendar year are

consumed within that period.

Demand to the economist is the "quantity of a product or service

which buyers will take at a given price in a given market at a given

time. ,,9 There may be a number of buyers of a product or agricultural

commodity, each having a different demand schedule. These are

manifestations of the basic demand of the consumer as reflected through

the chain of market functionaries which includes processors of

agricultural commodities.

9Thomsen & Foote. Agricultural Prices. Second edition. McGraw-Hill
Book Company, Inc., New York (1952), p. 39.
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Traditionally consumer demand has been thought to be determined

by four principal factors: (1) the number of potential consumers in the

market or the population; (2) their per capita income or purchasing

power; (3) the consumption habits and preferences of these potential

consumers; and (4) the availability and prices of potentially

substitutable or complementary products. Given the consumer demand and

supply to determine the amount paid by the consumers, the dealers and

processors involved deduct what are called "marketing charges" and the

remainder would accrue to the producer or other agency taken at the

appropriate marketing level fulfilling the derived demand. Assuming

that the marketing charges are constant, the traditional demand function

faced by the retailers is also the derived demand faced by the

wholesaler.

An initial economic model: Economic theory tells us that the

consumer demand for a certain commodity depends on its price, the price

of other commodities and the consumer's income, assuming that his tastes

and habits are constant. Assuming linear relationship, the aggregate

demand function at time t for j-th commodity could be written as follows:

t t t ItqJ = aoj + aljPl + •••••••••• + SnjPi + 8u+l

where,

at = per capita consumers' demand for j-th commodity at time t,
j

It = per capita consumers' income at time t,

pi = demand price for cashews and their competing nuts

Smj = average parameters (for m = 1,2, •••••• , n, n+l)

This derivation gives an aggregate derived demand function based on

variables thought relevant in theory and represents per capita
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consumption as a linear function of prices and per capita income.

In a real economic situation the variables are subject to randum

fluctuations. Also, the variables taken into consideration may not

completely explain the variation in demand for a commodity. A random

disturbance term u is, therefore, added to the demand function to allow

for these factors. The aggregate demand function for cashews with

simplified notation would now be of the form:

where,

qct = per capita consumer demand for cashews at time t,

Pct = demand price of cashews at time t,

Pot = price of other competing nuts at time t,

It = per capita income at time t,

Ut = disturbance term, and

a and b's are coefficients.

The non-speculative demand function faced by the importer/

wholesalers of cashews is derived from the demand faced by the retailer.

Thus, if we consider the prices in the d~mand function at the wholesale

level we get the first approximation of the retail demand function for

cashews.

Methods of estimation: The classical method of least squares

provides a method for estimating the parameters of the model. This

method assumes certain characteristics regarding the disturbance term.

These are (1) the disturbance terms ut in our model are independent,

that is to say, the distribution of any particular deviation is
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independent of all other erros and (2) these errors are normally

distributed. with population mean zero and variance 0 2 •

We have a set of independent values X2t. X3t' •••~t and the values

of the dependent variable Yt and by fitting the equation by OLS we

obtain the function of the following type: 10

where:

Yt = the dependent variable

Xkt = independent variables

f3 = coefficients

The above equation could be written in matrix notation as:

where C = 1. X2t' X3t' ••••••• Xkt

'"Replacing the unknown B by B we can study the sampling distribution

of the quantity CtB for use in the prediction problem.

Economic Implications of the Estimated Demand Relations

Quantitative analysis is useful in enabling us to determine how

responsive demand is to price. This is done by interpreting the

elasticity of demand. Depending upon the type of function chosen for

empirical estimation this could either be calculated from the estimated

regression coefficients at the relevant price-quantity levels as in

1oJohns ton, J., Econometric Methods, McGraw-Hill Book Company,
Inc., New York (1963), p. 131.
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linear functions or the regression coefficient could be directly

interpreted as price-elasticity in case of logarithmic functions which

imply constant elasticity. Since the logarithmic function was chosen

for estimation in this study, the coefficients can be directly inter

preted as price-elasticity of demand in price-quantity relationship of

the commodity or as income-elasticity of demand where population

income-consumption relations are concerned.

The results obtained for the demand functions estimated are

presented in Table 5.4. Equations number 1.3 and 1.4 gave the best fit

among all the estimated equations and the estimated 'Y' values of the

two equations were plotted along with the observed per capita

consumption to see which of the two would give a better fit (Figure 11).

The change in the parity price support level for peanuts in 1951 and

1957 and the resulting sudden drop in the avaerage price of the season

from 28¢/lb. in 1950 to 23.85 in 1951 and a similar sudden drop from

33.50¢ to 22.20¢ between 1956 and 1957 average seasonal prices for

extra large Virginia grade peanuts resulted in a poor fit in the years

1952 and 1958 in estimating the per capita consumption of cashews. The

regressions were run again removing the two years showing the effect of

the extraordinary fluctuations, resulting in a better fit, as indicated

by the i~creased R2. The estimated equation number 1.4 with and

without data for the years 1952 and 1958 are given below:



Table 5.4. Demand elasticities: regression coefficients for the demand functions using logarithms of annual
data 1950-1966; United States

Dep. Constant Coefficients
R2

# var. Xl Xa X3 Xl. xs Xtj x7 Xa XQ x]O Xl]

1.1 Xl 2.23983 - -.34262 - - - - .64453* -.54289 - - - .4290

1.2 Xl 2.15185 - -.57640** - .59684** - -.52853** - - .20368 - .01795 .8554

1.3 Xl 2.34310 - -.55348** - .58479** - -.51162** - - .12797 - - .8530

1.4 Xl 2.66322 - -.49620** - .66215** - -.61889** - - - - - .8360

1.5 x2 -1.51938 -.4760 - .00559 - - - .91031** .47026 - - - .6044

1.6 x2 2.99567 -1.25922** - - .75979** - -.66554* - - .30509 - - .8347

1.7 x10 2.41389 -0.66660 - - - -.76947 - - -1.13762 1.30479* - -.10622 .5166

1.8 X6 5.17444 - .24414 - - - - -.38675 -1.03076* - - - .3085

1.9 X7 1.95295 0.48035* - - - - -.43646* - - - .53607** - .5594

1.10 X6 3.64046 -0.04338 - - - -.03717 - - - .07871 - - .2738

**Significant at 1% level *Significant at 5% level All variables in 10g10

Xl. • Per capita consumption of cashews in US at time t (in grams)
X2 • New York wholesale price lIb of cashews 320's at time t
x3 • Per capita consumption of almonds in US at time t (in grams)
X4 • Wholesale price of almonds at time t
x5 • Peanuts - per capita consumption of salted peanuts (in grams)
X6. .. - extra large virginias shelled, wholesale price/1b
x7. It - all edible uses, per capita consumption (in grams)
xs - Per capita consumption of all tree nuts (in grams)
xg - Per capita disposable personal income in current dollars in US
x10 - New York wholesale price of cashews LWP grade at time t
Xl! - Time variable
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Figure 11. Observed and estimated values of
per capita consumption of cashews in the
U.S. 1950-66 without adjustment of data.

Figure 12. Observed and estimated values of
per capita consumption of cashews in the

U.S. with adjusted data
(1950-51, 1953-57 and 1959-66).
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(R2 = .8360)
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Demand function estimated from data for the years 1950-66:

log Jt1 = 2.66322 - .4962 log x2 + .66215 log x4 - .61889 log x6

(1.4)

excluding data for the years 1952 and 1958:

log xl = 2.83831 - .59423 log x2 + .77347 log x4 - .7701 log x6

(2.1)
(R2 = .8891)

The estimated 'Y' with adjusted data are plotted along with the

observed values in Figure 12 which shows a better fit for the years

estimated.

Recognizing the limitations of predictive equations compared to a

structural equation in estimating the total effect of the explanatory

variables on the dependent variable t we could analyze the economic

implications of the second estimated equation.

Before going into the price and income elasticities of demand for

cashews it is perhaps important to stress the nature of the salted nut

market in the U. S. The salted nut market is dominated by peanuts by

virtue of their relative cheapness and abundant supply. The available

statistics show that the yearly carryovers of edible peanut stocks by

the CCC are sizable. Additional supplies that are not absorbed by the

peanut-based food processing industry around the support level prices

are turned over to the crushing industry at the crushing stock prices t

the difference being subsidized by the CCC. Data on the actual

quantities involved during the period under study are not available,

but the operations have been obviously effective in maintaining the
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prices around the support level during the past 10 years. Under these

circumstances, the increasing per capita consumption reflects the

promotional efforts, among other things, in the salted mixed nuts

market with accent on peanuts. In these efforts the next cheapest tree

nut that could add to this aim is cashew with its peculiar shape adding

volume and delicate flavor blending richly with the roasted peanuts.

The cashew kernel supply on the world market has always been cleared at

the average yearly price and the carryover of cashew stocks, both raw

nuts and kernels, on the world market has been negligible, during th~

period analyzed, except for a few years like 1954 and 1962.

The estimated equations reveal important relationships between

cashews and peanuts in the U.S. market. In the salted nut market one

would expect competitive relationship between the two commodities. The

past research in this area, as already indicated, is largely

inconclusive. In the present study all the estimated equations with

per capita consumption of cashews as the dependent variable have yielded

regression coefficients for peanuts which are significant but with signs

indicating complementary relationship between these commodities.

Taking the second equation 112.1 estimated, we can broadly and

tentatively make inferences concerning the quantitative demand

relationships for cashews. The price-elasticity of demand for cashews

is .59 and that the cross-elasticities of prices of almonds and peanuts

are around. 77 but with opposite signs. Thus the competitive relation

ship between cashews and almonds on the one hand and the complementary

relationship between cashews and peanuts on the other are of the same

magnitude in absolute terms.



132

From the analysis we can tentatively conclude that in the short

run. cashews have a price elasticity of .59 which in other words means

that there is an inelastic demand so long as the price relationship

among the nuts represented by almonds and the edible peanuts on the one

hand and cashews on the other are maintained in the U.S. market.

Reverting to the total quantity demanded instead of the per capita

demand. under the existing price relationships and given a fixed per

capita consumption in the nut market. the increase-demand in the U.S.

for cashews could be estimated from the projected increase in the

population. Taking the average per capita consumption in the last five

years at 163 grams and considering the 1975 population projection of

223.8 million. the total demand for cashews in U.S. could be estimated

at 36.480 tons in 1975. 11

However. another aspect revealed in the foregoing analysis which

has a great bearing on demand estimates should be emphasized here.

The prices of all nuts entering into the demand relations for cashews

in the U.S. market. except cashew prices. are at present under price

support programs. Thus it is evident that any change in the pricing

policies in the U.S. for edible peanut stock and almonds among the tree

nuts would have a significant effect on the demand for cashews•. But as

long as the price movements for these commodities are in the same

direction and magnitude. the effect of population increase is expected

to prevail. Within a narrow price range. the inelastic demand could be

lIU.S•.Bureau of Census. Current Population Reports: Population
Estimates. Series P-25. No. 381. Dec. 18. 1967.
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taken advantage of, assuming that consumer tastes remain unchanged.

World Consumption

This section will discuss the world cashew demand and evaluate the

demand prospects on the world market based on the demand relationships

obtained for the U.S.

Cashews are second to almonds in terms of world trade in tree nuts.

About 92.6% of the kernel consumption is in North America and Europe

(including U.S.S.R. and Eastern Europe). The two most important

importing countries - U.S.A. and U.S.S.R. - accounted for 49.7% and

23.2% of the total world imports in 1965-66. Table 5.5 gives the

world consumption of cashew kernels based on the export and import

records of the countries contributing to the world trade. In terms of

per capita consumption East Germany (200 grams), U.S.A. (154 grams),

Hong Kong (141 grams), Australia (136 grams) and Lebanon (115 grams)

rank highest. The total world consumption of cashew kernels has

increased by 64% during the last decade (1957-58 to 1965-66).

Table 5.6 shows the proportion of major categories of kernel exports

from India (during the years 1966-67 and 19Q7-68). The end uses of

these different categories of kernels allow classification of the world

markets for cashews as: (1) the salted nuts market and (2) the

confectionery and bakery market. North America, U.S.S.R., Australia

and Oceania and South East and Far East Asia and the United Kingdom are

the chief buyers for the salted nut market. The confectionery and

bakery market are comprised of Eastern Europe (excluding U.S.S.R.),

E.C.M. countries, West Asia and 'other European countries' except the



Table 5.5. Estimated world CODSumpti011 of cashew kernels

1965-66 Per capita Percent
Countries 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 average consumption of total

grams/year world
(1965-66) trade

(1965-66)

I. AMERICAN ZONE 27.091 29.073 27.552 26.";67 27.091 30.818 36.247 33.366 31.642 32,190 52.4
United States 25.752 27.775 26.289 25.363 25,500 29,248 34.355 31.577 29.761 30.752 30.256 154 49.7
Canada 1.339 1,288 1.263 1,404 1,591 1.570 1.892 1.789 1.881 1.438 1.659 83 2.7

II. EASTERN EUROPE 2.496 5.147 5.156 6.257 5.982 10,301 14.143 13.611 17,065 18,524 17.795 - 29.2
U.S.S.R. 2.103 5.095 4,456 5.569 3.961 5.275 8.093 9.838 13.231 14.991 14,lll 60 23.2
Germany. East 393 50 701 672 1.998 3.504 3.528 3.280 3.586 2.916 3.251 203 5.3

III. E.C.H. COmmIES 720 1.199 1.553 1.475 1.910 2.785 2.586 2.602 2.345 2,518 2.431 - 4.0
West Germany 529 592 1,140 943 1.183 1.222 1,369 1.098 1.095 1.100 1,097 19 1.8

IV. OTHER EUROPEAN 2.984 2.966 2,430 2.752 3,640 2.859 2,710 3.857 3.507 5,068 4.287 - 7.0
COUNTRIES

United Kingdom 2.786 2.717 2.199 2.568 3.391 2.603 2.441 3.613 3.265 4,887 4,076 74 6.7
V. ASIA 370 495 788 922 1,018 1.325 1,259 1.632 1.464 1.539 1.502 - 2.5

Lebanon - - 10 12 18 103 228 229 259 305 282 115 0.5
Japan - - 120 150 238 294 320 575 535 542 539 5 0.9
Hong Kong 200 230 208 362 356 409 333 453 361 692 526 141 0.9

VI. AUSTRALIA ZONE 872 757 669 1.252 1.532 1.608 1.927 2.087 1.752 1,704 1,728 - 2.8
Australia 749 646 592 1,089 1.344 1,448 1.717 1.911 1,558 1,592 1.575 136 2.6
New Zealand 123 111 77 162 187 160 210 176 194 112 153 57 0.2

VII. SOUTH AMERICA 24 36 23 II 7 218 168 330 516 528 522 - 0.9
VIII. AFRICA - - - - 3 207 218 248 317 320 319 - 0.4

Other countriesa 500 500 500 500 500 500 500 500 500 500 500 - 0.8

35.057b 40,209b 38.694b 39.947b 41.691b 50.621 59.758 58,233 58.915 62.891 60,903 100.0

aITC estimates from 1962 ouwards adopted for the years 1957-61 also.
b'l'he exports from Portuguese East "Africa and Brizil during 1957-61 are not included for want of details.

Source: Regional Office (Cashew Development). Government of India for Indian exports and exports from other countries added from 1962 ouward
are taken from UlfCTAD study.
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Table 5.6. Demand pattern for cashew kernels in important consuming regions
of the world (average for 1966-67 and 1967-68)

.........................................................

Wholes Butts &splits Brokens Total Percent of
Indian

White Scorched White Scorched White Scorched White Scorched Exports
% % % % % % % % %

1. North America 75.19 12.45 2.82 1.36 1.97 6.21 79.98 20.02 54.30
2. Eastern Europe 33.20 20.80 20.85 6.62 12.33 6.20 66.38 33.62 29.85
3. E.e.M. countries 34.10 27.42 0.38 - 15.00 23.10 49.48 50.52 3.34
4. Other European countries 63.48 2.11 6.33 1.67 22.31 4.10 92.12 7.88 6.10
5. West Asia 48.68 3.51 3.40 0.88 10.07 33.46 62.15 37.85 0.82
6. S.E. & F.E. Asia 83.86 1.27 1. 74 1.35 11.42 0.36 97.02 2.98 2.08
7. Australia &Oceana 86.68 1.88 0.65 0.25 9.12 1.42 96.45 3.55 3.51

60.93 14.13 8.24 2.86 7.26 6.58 76.43 23.57 100.00

Source: Export Inspection Agency-cochin. India.

....
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United Kingdom. These countries also take a major proportion of

scorched grades. Imports into the U.S. have remained more or less

steady over the past few years. In terms of volume the U.S. accounts

for about half of the total world trade in cashew kernels.

World Demand Outlook for Cashews

The analysis of demand in U.S. suggests that the complementary

relationship between peanuts and cashews has been used in promoting the

sales of peanuts in the salted mixed nuts market; this simultaneously

created consumer awareness for cashews in the early stages of market

development. When once the consumer taste for the product is developed,

straight salted cashew sales are hypothesized to account for a sustained

increase in the share of the mixed-nut market. The relationship would

be apparent if we consider that one pound of cashews in the regular mix

would sell three pounds of peanuts but only one third pound of almonds

in the deluxe mix. Since peanuts, the cheapest nut, cost around 50% of

the next cheapest item - cashews, the complementary relationship

between peanut and cashews seems appropriate for the world market also.

We will now consider the demand for cashews in the other developed

countries, especially Western Europe, and will explore the reasons for

low per capita consumption in these countries. The various market

surveys conducted by the Cashew Export Promotion Council of India in

these countries suggest a lack of consumer awareness for this product. 12

12Cashew Export Promotion CounCil, Report of the Market Survey for
Cashew'Nuts in Netherlands, West Germany and "France, Cashew Export
Promotion Council"Ernaku1am, India (1967).
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The problem here is creating consumer awareness of the taste of cashews.

The demand relationships estimated for the U.S. market provide us with

a clue in this regard. Because of price differences, cashews and

peanuts can not be competitors in the salted nut market, but the demand

for both could be enhanced by exploiting the complementary relationship

evident both in price and taste. With proper consumer packaging suited

for home consumption with longer shelf-life as developed in the u~s .. ·
market, cashew consumption could be promoted, and cashews could then

compete with the other tree nuts in the salted nut market, increasing

per capita cashew consumption to a level comparable with U.S. levels.

With the demand for cashews established in Eastern Europe as is

evident from the increasing cashew exports to this zone and with a high

income level enjoyed by developed countries, demand prospect for cashews

on the world market is good. With little promotional effort by way of

linking cashews with the universally popular peanut, consumer awareness·

could first be created in the potential demand regions. Taking only the

European Economic Community (EEC) countries, with a total population

estimated close to that of U.S., the proper development of market on the

lines indicated could increase consumption up to levels presently

realized in the U.S., i.e., up to tenfold. These p~ospects appear

promising in view of the tariff reductions recently achieved for cashews

in the Kennedy Round -- reductions which are substantial for most of the

European countries and Japan (Table 5.7).
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Table 5.7. Custom tariff for cashews in selected consumer countries

EEC countries 5% - not salted and tinned
22% - salted and tinned

United States 1.3 cents per lb.

United Kingdom 10% - Commonwealth free

1 cent per lb. Commonwealth
preference free

3 cents per lb. general
tariff free

Countries

Australia

Japan

Canada

Base tariff 1967

$0.037 per lb.
$0.025 for Commonwealth

20%

Kennedy round
concessions

2.5% from July 1, 1968
17%

free from January 1, 1968

no concession

no concession
no concession

5%*

Austria

Denmark

Norway

free free

free - raw kernels not
treated free

27% roasted and salted,
tinned free

N. Kr. 0.40 per Kg. raw
kernel not treated free

N. Kr. 1.2 per Kg. roasted,
salted and tinned N. Kr. 0.20 per Kg.

Portugal P. G. Esc 3.20 per Kg. no concession

Sweden

Switzerland

New Zealand

free raw kernels free
S. Kr. 0.30 per Kg. roasted,

salted and tinned free

Sw. Fr. 15 - per 100 Kg. Sw. Fr. 7.50 per 100 Kg.
from January 1, 1968

free &~

South Africa 4.7% no 'concession

*The concession for Japan is given in four stages: 40% on July 1, 1968;
20% on January 1, 1970; 20% on January 1, 1971 and 20% on January 1,
1972.

Source: Cashew Marketing - UNCTAD report, May 1968.



CHAPTER VI

CONCLUSIONS AND RECOMMENDATIONS

Summary and Conclusions

Development of commercial plantation-type of production,

mechanical extraction of kernels and governmental policies favoring

indigenous growth are beginning to shift the traditional trading

patterns in the world cashew market. The comparative advantages

enjoyed hitherto by east Africa in production and India in processing

are being overshadowed by the deliberate policies pursued in the African

countries. India's competitive position in the long run in world

cashew trade depends upon the economic viability of its production and

processing sectors.

Cashew·NutProduction

Cashew tree thrives under a variety of climatic and soil conditions.

It can be successfully grown in tropics upon the 2,500-ft elevation with

a rainfall ranging from 20" to 150". It can not tolerate frost and

continued cold weather. The mos t important economic products of cashew

tree are the fruit, called the cashew apple, and the kidney shaped true

nut attached to it. The average yield of nuts per acre under we11

maintained plantation conditions in India and Africa varied around 500

Kg and 700 Kg, respectively. Research work on high-yielding selections,

manurial trials, and breeding work is in progress in India and is

expected to take some time to have an impact on production technology.

Measures to increase cashew production in India were taken up
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during the second and third Five-Year Plans (1956-61 and 1961-66). The

total domestic production in India during 1966-67 was estimated at

95.909 tons of raw cashew nuts out of which 69 percent or 67.000 tons

reached the organized processing sector. The Fourth Plan proposals

envisage an investment of Rs 21 million ($2.8 million) during the years

1969-74 with an estimated total production of 135.300 tons by 1975.

While the available waste-land resources in cashew-growing areas

offer scope for expansion of cultivation. it is necessary to estimate

the absolute advantage or disadvantage of Indian production compared to

the African raw-nut production. For this. the time taken for amortiza

tion of investment in India and Africa have been analyzed and compared.

The conclusions are:

On better soils with intercropping in the first three years

and economic utilization of the cashew apples. it should be

possible to retire investment in a plantation in ten to eleven

years.

On marginal soils with the utilization of cashew apples. it

is estimated that twelve years time would be needed to amortize

the investment.

If only returns from raw nuts are considered. under marginal

soil conditions and with the available production technology. it

takes fifteen years to retire the investment.

The investment in cashew orchards in East Africa is estimated

to be completely paid up in the eighth year.

The amortization criterion adopted here assumes that there is no

fixed investment on land. It does not take into consideration the
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opportunity costs for land or the capital resources employed in

increasing the production of a cashew orchard.

Cashew Processing

The technique followed in estimating the relative costs for the

different processing methods available and the economics of scale for

processing plants in India is the synthetic approach to cost analysis.

The procedure followed in the study is to describe the alternate

technologies available in the different processing centers. This is

followed by specification of plant facilities for the alternative

organization of process centers and operation costs determined for

model plants with the same processing capacities. The results showed

that, with the existing piece-rated wages and other assumptions made in

the formulation of the model plants, the per-ton cost of processing raw

nuts varied between $46.35 and $49.35,. The analysis further shows that:

Combining drum-roasting and hand-shelling methods is least

efficient in terms of Cashew Nut Shell Liquid (CNSL) recovery but

also least expensive in terms of costs of processing per ton of

raw nuts.

The next costly combination is oil-bath roasting and hand

shelling which is $2.19 per ton higher. The CNSL recovery by this

combination compensates for the increase in cost and hence the

combination of processing methods :J.n this plant is considered to be

the most efficient among the three alternatives.

A combination of oil-bath roasting and machine cutting gives

the highest cost per ton of raw nuts processed. With the existing
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wage structure in Kerala. this method is not economical. The

higher labor efficiency in shelling is offset by the piece-rated

minimum wage system of payment.

Oil-bath roasting and hand-shelling proc~ssing method was used to

synthesize model plants with processing capacities of 12 and 24 tons

per day. respectively to examine the economies of scale. The following

conclusions were reached:

The total cost of processing one ton of cashew nuts has

decreased from $48.50 in the 5-ton capacity plant to $44.03 for

the 24-ton capacity plant.

The processing centers amenable to mechanization accounted for

only 5.1 percent of the total processing cost in the small plant.

Also. the variable cost component in the three model plants was

very high and varied from 82.62 to 85.62 percent.

Examination of the comparative costs and returns for the five model

plants shows that a medium-size plant equipped with an expeller

machinery for using the shells is the most economical plant size.

With an imputed net CNSL price of $150 per ton. oil-bath roasting

does not seem to compare well with drum roasting for small plants •
..

Since many of the processing units working in Kerala are small. this

may explain why the small processor is reluctant to adopt oil-bath

roasting.

The underlying assumptions for the model plants have been relaxed

to study the processing costs in different regions under different

conditions. Hence. with a reduction to 50 percent level in the volume
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of raw nuts handled in the processing plants, a 5-ton capacity plant

showed an l8-percent increase in cost while the largest plant with a

24-ton capacity showed a 10 percent increase. The reduced volume of

operation has a cost differential ranging between $10 to $4.50 in

processing a ton of raw nuts depending upon the size of the plant.

Analysis of the existing labor situation and wage structure in the

industry together with inter-regional comparison of wage costs shows that

total labor costs per ton of raw nuts processed among different regions

ranged from $48.25 in Kerala to $14.09 in Andhra'Pradesh. The higher

costs in Kerala are due to organized labor and legislation governing the

benefits and D.A. payments. The high proportion of labor cost and the

little skill required in shelling and peeling suggests that the industry

is bound to disperse from Kerala in the near future as the new

plantations in other states begin yielding nuts.

The effects of piece-rated minimum wage payments in force suggests

that revisions are needed in the Kerala and Mysore minimum wage laws to

compensate for the use of labor saving mechanical devices. The coupling

of labor costs directly to the inflationary pressures in the general

economy may prove detrimental to the continuing growth of the trade.

The economics of CNSL extraction were analyzed on the basis of

costs and returns worked out for the model plants. The conclusions are:

The installation of expellers along with oil-bath roasting

could result in an additional minimum return of $6 to $9 per ton of

raw nuts which is not realized at present in any of the small and

medium-size plants.
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While the African nuts yield a smaller amount of CNSL in

oil-bath recovery, the subsequent expeller process compensates for

the smaller quantity obtained by the oil-bath method. Hence the

total amount of recovery is comparable to that obtained for Indian

nuts. However, the inherent quality difference among African nuts

has not been taken into account here.

The oil-bath roasting, machine cutting, and expeller

extraction of CNSL from a medium-sized plant would give the optimum

economic efficiency provided the existing wage structure is

modified in line with the earlier discussion.

A comparison of the costs of processing between manual

shelling in India and mechanical shelling utilized in Africa shows

that the Indian industry at the current level of efficiency and

cost structure has a definite advantage over mechanical shelling.

Cashew 'Demand

The U.S. accounted for 47 percent of the world imports of cashews

in 1967. The growth of cashew consumption in the U.S. to the present

level has been accomplished during the past thirty years without much

promotional effort. The pattern of consumption in the U.S. shows that

88 percent of the kernels imported in 1962 were used in the salting

trade. Cashews and peanuts which are popular in the salted nut market

form the main ingredients in the regular mixed nuts with peanuts.

Western European consumption of cashew kernels is evenly divided

among salting use and bakery and confectionary uses. Among the western

European nations, U.K. has a per capita consumption of 74 gms but the
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market in the other countries is not d~veloped to th~ same extent.

The pattern of use of cashews is also reflected in the quality of

kernels imported. The U.S. imports consist of 87.64 percent of whole

grades while imports to E.C.M. countries consisted of 61.52 percent of

wholes. Scorched grades which are used in inferior nut mixes and

bakery products constitute 20 percent of the U.S. imports while they

constitute 50 percent of E.C.M. imports.

A study of the consumption of tree nuts in the U.S. shows that per

capita consumption of tree nuts has remained between 671 gms to 784 gms

during the past twenty years but the consumption of peanuts has been

increasing.

A multiple regression model for estimating cashew demand has been

developed and empirically estimated by ordinary least square method for

the U.S. market. The analysis has indicated the following relationships:

An increase of one percent in the wholesale price of cashew

medium whole kernels on the New York market, other things

remaining the same, results in a decrease in the per capita

consumption of cashews by .59 percent. This shows that cashews

have an inelastic demand in the relative price ranges for tree

nuts and peanuts.

The cross elasticity of prices of almonds and peanuts are

significant at 1 percent level and are around .77 but with opposite

signs. Peanuts and cashews have a complementary relationship while

cashews and tree nuts (represented by almonds in the analysis)

exhibited a competitive relationship. This indicates that the per

capita consumption of cashews in the U.S. market could be increased
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with a downward revision of support prices for edible peanut

stock, provided that the comparative prices of almonds and cashews

remain the same. The importance of maintaining the cashew prices

in relation to the other tree nuts for maintaining the present

share of cashews in the salted nut marketts also indicated by the

relationships estimated.

The parameters for per capita income and time used as shift

variables in the analysis have not been significant, indicating

that the price relationships are the only significant factors in

the demand for cashews in the U.S. market.

With the prices of peanuts and tree nuts remaining the same,

the total cashew consumption in the U.S. is expected to equal the

increase in population.

World demand for cashew kernels is from developed countries.

Among these countries per capita consumption varies from 203 gms in East

Germany to 19 gms in Wes t Germany.

The cashew imports into eastern European markets are governed by

bilateral trade agreements with India,: Cashews were included in the

bilateral trade agreements in 1957 and since then kernel exports to this

zone have increased from 2,496 tons in 1957 to 18,524 tons in 1966.

Examining the demand relationships for cashews with reference to

the western Europe and other free trading zones, it is evident that the

important relationship which can create consumer awareness and promote

cashews is a complementary relationship between cashews and peanuts.

Market surveys for cashews suggest a lack of consumer awareness for

cashews in these zones. Hence, instead of promoting cashews as a single
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salted nut, it would be to the advantage of both cashews and peanuts to
\

promote mixed nuts and use to advantage the complementary nature of the

nuts, both in price and taste. This strategy coupled with vacuum

packing to increase shelf life and home consumption sales could open up

a potential market which is not yet fully exploited. With proper

promotion and packing of salted mixed nuts as indicated, cashew exports

to the European Economic Community countries alone could be increased

up to tenfold from the present level. However, the substitution affect

from almonds and other tree nuts is expected to be stronger in these

countries and a competitive price level for cashews would be an

important factor in any promotional effort.

Recommendations

The bright demand prospects abroad, the cheap labor available at

home, and the current high profit level even at low efficiency in

processing have hitherto kept India in the forefront of the world

cashew trade. However, her position appears vulnerable to competition

in the near future due to the increasing channelling of the African

supplies of raw nuts to the African processing trade and the

inefficiency of the Indian processing industry itself. The ability of

the Indian cashew trade to withstand competition on these two fronts

depends on the success in the efforts to increase domestic production

of raw nuts and the modernizing of the processing industry.
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Production of Cashew Nuts

The supply analysis suggests that given the current high prices

for the raw nuts and government involvement, it is possible to

accelerate domestic production, though continued dependence on foreign

supplies seems inevitable for the next ten years for India to maintain

its present level of exports. However, any acceleration of increases

in the domestic supply requires' a problem oriented approach with both

short-run and long-run objectives well defined and a concerted national

effort in implementing it over a period of next ten years.

The approach to cashew development followed in the second and third

Five-Year Plans now appears to have been re-eva1uated with the formula

tion of the fourth Five-Year Plan proposals as the fourth Plan proposals

start from a realistic assessment of the current situation. The gap

between raw-nut requirements and domestic supply is too wide to close

without full government participation in developing and utilizing the

waste-land resources.

The production strategy recommended would be to develop separate

policies for the two major types of soil where expansion can occur. In

the shallow and poor lateritic soil type, the first planting of cashew

would serve the twin purpose of soil conservation and development

together with marginal increase in the production of cashews. Cashew

plantings on these lands should be able to repay the investment

(excluding investment on land) in about 15 years. The emphas~s here,

in the first instance, is on soil conservation with replanting of

improved selections taking advantage of the technological improvements

in production. Because of the low yields and long waiting period
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involved in realizing the investment. private investment in small

holdings would require use of incentives. A possible method of

encouragement is to treat a part of the loan initially given as a grant

per every acre of orchard successfully raised to the bearing stage.

Where huge blocks of waste land of 50-100 acres are available. the

government can implement a soil conservation scheme under a Land

Development Act such as the one in Maharashtra for private lands. The

government would undertake the initial planting but the plantation

reverts to the landlord at a later stage. It is necessary to see that

the landlord has a stake in the cashew plantation and for this reason

a part of the cost of the p1ant~tion should be collected in installments

starting after the seventll year of planting the orchard. Government

waste land and degraded forest lands could also be developed by the

government. The intensive manuring and cultural practices advocated

in the Package Program may not have substantial impact in this area.

It is recognized that this category of lands would make only marginal

additions to the production in the short run but would create a great

potential for the long-term expansion of a plantation-type cultivation

in these areas. With proper strategy. about five hundred thousand

acres could be developed in the Ratnagir district of Maharashtra state

alone. 1

The second category of soils comprises red soils in the uplands

plains and the sandy belt along the eastern coastal plains where the

lRamuni Menon, N., A Cashew Development Program in the States,
Reappraisal of Targets and "Achievements, Regional Office (Cashew Nut
Development), Ministry of Food. Agriculture. Community Development and
Cooperation (Dept. of Agr.), Calicut, India (1968), mimeo., p. 8.
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soil responds to better cultural practices and manuring. In these soils

intercropping can be practiced in the early years of the stand.

Expansion of commercial-type plantations should be possible here with

suitable incentives in the form of loans and the supplying of improved

selections for planting; and the utilization of cashew apple should also

be encouraged here. In the case of small holdings, introducing the

Packaging Program to improve the yield on existing plantations, proper

selection of planting material for new plantations, promises an almost

immediate improvement in the yields. In the case of large-sized areas

available, commercial plantations may be encouraged by the established

private processing firms or cooperative processing units to foster a

healthy growth of a full-fledged industry with a stake 'in the domestic

production of raw nuts also. For this purpose, it is strongly felt

that proper conditions for developments in this direction should be

created by exempting the cashew plantations from land ceiling

legislations in the states involved. The Agricultural Refinance

Corporation could play a significant role in developing plantations on a

commercial scale, similar to that of the rubber plantations. The

government could encourage plantations of this nature by offering land

on long lease arrangements to the processing firms or cooperatives.

Marketing Iffiprovemertts

As the new plantations begin to improve their yield, better

marketing facilities should be offered, preferably through the regulated

markets as in Vriddachalam region in Madras. This should be preceded by

prescribing grade standards for the raw nuts from the different
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production regions in India.

The cashew apple is completely wasted in all regions except in

Goa and is damaging to the development of commercial plantations at the

present time. The utilization of cashew apples should be encouraged by

subsidizing the cashew apple processing units which, apart from its

direct impact in creating value for them, would also eliminate waste

and encourage picking of mature nuts.

The imports of the nuts at the present time are being spread out

so as to keep the carry-over expenses of the importer-processor on the

raw nuts to the minimum. But the Indian nuts which arrive on the market

in a period of three months impose a heavy burden on the financial and

storage accommodation available to the Indian processor. In this

context, it is recommended that public warehousing facilities be

extended to cashew nuts from the new cashew producing areas.

With the positive and vigorous marketing policies adopted in East

Africa, India seems to have lost the initiative and lead in moulding the

international trade aspects of the cashew industry consistent with the

policy aims for the Indian industry. It is recommended that the forward

and spot delivery contract operations for both raw nuts and cashew

ke~nels be studied with a view of ascertaining the feasibility of

impersonalizing the forward contract operations by introducing futures

trading.

Since the beginning of export trade in cashew kernels, the Indian

cashew processing trade has come to rely on East African supplies over

and above the traditional supply from domestic sources which stands at

60,000 to 70,000 tons of raw nuts. The heavy concentration of the
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industry in the Quilon region based on the free import policy for raw

nut supply has failed to give the necessary impetus to domestic

production. In this situation, the proposal to channel the raw nut

imports through the State Trading Corporation is not expected to remedy

the situation. Instead, to create a better market and competitive

position for Indian nuts, it is recommended that a scheme for issue of

permits for importing raw nuts be adopted. The import entitlement would

be fixed in proportion to the indegenous raw nuts procured by the firm

and used for the export of the kernels. The scheme should be operable

as the firm's records of raw nut imports and kernel exports are

available from the public records and bank statements and should also

help in partly curbing the speculative trading of raw nuts other than

for process and re-export.

Cashew.' Processing

The advantage of the labor intensive Indian processing trade with

the accent o~.high recovery of whole grades is strongly indicated in

the analysis. This advantage is expected to hold good as these grades

fetch a premium price on the world market.

The cashew processing trade includes both small and large

processing units adopting varying levels of technology. The small

processing unit often involves wasteful processing with substandard

equipment. The big processor, on the other hand, operates a big plant

with efficiency but without apparent economics of scale due to the

highly labor intensive nature of processing. The large processor

exporter with good financial backing, in this situation, tends to
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operate a multiple-plant firm with satellite processing operations.

This type of processor, with little fixed capital investment is adaptable

to speculative trading. 1 To promote modernization of the trade

consistent with the labor intensive nature of the industry, it is

recommended that medium~sized processing plants with oil-bath roasting,

hand shelling, and expeller method of shell treatment be encouraged.

The survey of the Indian cashew processing industry indicates that

except for a few processors with large organized plants, the lack of

standardization of the oil-bath roaster and the furnace and the dryer

designs are the main reasons for the inefficient performance. The

Cashew Export Promotion Council, Ernaku1am and the Central Food

Technology Research Institute, Mysore, should make vigorous efforts to

evolve specifications for the design of oil-bath roasters and dryers

with special attention to the furnace designs in the processing plant.

This requirement will be critical in the near future in view of the

continuous improvements being incorporated into the mechanical

processing plants in Africa.

As the cost analysis has indicated, the official minimum wage at

the basic level appears to be consistent with the ability for the

efficient firm to pay. But the Kera1a wage structure as a welfare

measure ties the labor cost directly to the inf1ationery pressures

existing in the economy while the productivity levels remain static.

IThis type of organization which is predominent in the Qui10n area
of Kera1a State gives rise to an interesting situation. Several of the
big exporting firms controlling a number of small processing units are
often unable to take advantage of the premium in price offered by the
U.S. importers for delivery at the West Coast sea ports of the U.S.A.
on a guaranteed F.D.A. passing basis. .
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The piece-rated wage structure provides no incentive to introduce any

mechanical equipment in improving labor productivity. The indication

of the increasing cost structure of the industry is evident if we

consider that the basic wage as calculated for the model plants is based

on a consumer price index level of 550 (1939-100) points, in effect at

Qui10n in 1963, according to the Bureau of Economics and Statistics,

Trivandrum. This index rose to 731 points by 1967, resulting in an

increase of D.A. payment per worker by about ten cents per day. In a

trade where the product is meant for foreign markets, this cost spiral

accentuated by inflationary pressures in the economy may neutralize the

advantages in Indian processing .un1ess it disperses to low wage-cost

areas outside the State or operates on a "Kudivarapu" basis in small

units. In other words, the existing wage structure does not provide

incentive to increase labor productivity by introduction of mechanical

devices, to keep pace with the increasing wage cost. It is recommended

that the official minimum wages prescribed for the industry in Kera1a

and Mysore States be made flexible to allow for improvements in labor

productivity.

The survey has also revealed that the skills in shelling and

peeling, which are most important fora successful processing operation

under Indian conditions, are comparable among the cashew processing

areas, but significant differences exist in efficiency of drying and

the introduction of the oil-bath roasting technique in the Kera1a

region. Once these methods are standardized, the industry should be

able to disperse the processing units into new cashew plantation areas.
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Carton packingvs.woodencasepacking of kernels for e?tport: The

experiments recently conducted by the Cashew Export Promotion Council,

Ernaku1am, with a trial shipment of cashew kernels packed in cartons

to Australia indicated that packing in cartons is cheaper than packing

in wooden cases as indicated below:

Carton Packing

Cost of 100 3-p1y
(55 kg.) cashews 192.15

. Wooden Case Packing !!:!..

100 wooden cases (rubber
wood) 97.85

Treatment for infestation
(both dip treatment and
later fumigation) 15.00

Less drawback of
import duty

Net cost for 100 cartons

24~75

167.40
Net cost of 100 wooden

boxes 112.85

The carton measures .043 cu. meters and wooden case measures

0.046 cu. meters. The freight to Sydney is 299 shillings per cu. meter

which comes to Rs. 1032.92 per 100 cartons while it is Rs. 1111.67 per

100 wooden cases.

Freight difference

Less extra cost for 100 cartons

Rs. 78.65

Rs. 44.55

Rs. 34.10

This means that excluding the capital investment involved in the

machinery necessary for moving and transporting pa11etized cargo, the

actual cost of packing and freight works out cheaper by a little less

than $0.05 per carton.
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Reorganization "of "Export "Matketing

The pattern of financing at present operates to the disadvantage

of the medium and small processor. By himself, he can neither command

resources for effective operation with the heavy financing required for

the raw nuts at home nor is he capable of handling highly sophisticated

foreign markets which are the main outlets for the industry. These

markets are increasingly demanding better production of products

satisfying the high sanitary standards required for food products in

their countries coupled with better packaging like carton packing which

requires sophi.sticated equipment for handling in the final stages of

export. For this problem there are two solutions that merit further

investigation:

1. Organization of a marketing cooperative to handle foreign

marketing with final packaging and shipping on behalf of its processor

members and organizing finances for its members, and

2. The State Trading Corporation buying processed kernels from

the processors for export as well as providing short-term financing

for the industry.

The processor-exporters in Kera1a where the small and medium

processing units are concentrated, are now organized into three

Associations representing the interests." In any drive for a centralized

cooperative marketing organization, these Associations could form the

nucleus. The trade contacts prevailing at present between the member

firms and their foreign importers could be a source of strength for the

effective organization of the trade through the proposed Cooperative

Marketing Federation. The cahsews processed by thp. medium-size
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processing plants operate at the optimum efficiency in terms of kernel

and CNSL recoveries while the final packaging and international

marketing aspects would be handled by the marketing federation. The

federation would also be able to tackle the short-term financing for

its member firms in addition to making them efficient and modern

processing units.

The demand analysis indicated that there is good scope of expanding

demand in countries with high income levels. The tariff concessions

recently granted for cashews in some of the potential cashew-consumption

areas, is a pointer in this direction and the Indian cashew trade should

take the initiative and make vigorous efforts to promote Indian cashews.

The proposed Cooperative Marketing Federation should be able also to

capture the small pockets of heavy cashew consumption in Asia by

promoting consumer packings of high quality standard in these countries.

The labor intensive processing coupled with the economic efficiency

of the processing units envisaged for Model Plant D would be able to

compete with the technology available for the mechanical plants in

Africa at the present time. But high investment is needed in packaging

and marketing the kernels on the world market in carton packing with

pa11etized cargo in the future. In order to maintain the present share

of the world market and to promote consumer pack sales abroad marketing

efforts would be critical in the near future. For these a Central

Marketing Organization with a heavy investment would be needed in the

final stages of directing the export market. If the Indian cashew trade

is not able to rise up to the needs indicated above, then the alternat~ve

is to channel the exports through a Central Exporting Organization like
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the State Trading Corporation to prevent the possibility of the Indian

cashew trade losing its position in the world market.

"Limitatiorts'ofthe Study

In the United States, the disposable personal income has not shown

any significant influence on the per capita consumption of cashews. But

it is acknowledged that the world demand for cashew kernels is from

countries enjoying a high standard of living. Thus it could be argued

that there is a particular income level where the consumer tas tes and

habits shift from the conventional foods to luxury items like cashews.

In this connection it should be recognized that the relationships

estimated for the U.S. have not been tested for the other cashew

consuming zones. However, if we take peanuts as a conventional snack

item, the complementary relationship between cashews and peanuts are

meaningful for the other consuming zones also. The strong competition

from other tree nuts, chiefly from almonds, may exceed complementarity

of peanuts in absolute terms in some zones like western Europe while

they are estimated to be equal for the U.S. market.

In the analysis of cashew production, the feasibility of producing

commercial cashew orchards has not been established in relation to the

opportunity costs of land and capital involved in other development

efforts. A comprehensive follow-up study is needed to clearly establish

the potential areas for expansion of cashew cultivation in India.

Another factor that has to be recognized in this regard is that African

production under orchard cultivation contributes a small fraction of

the total raw nut supply from Africa and as such, the absolute advantage
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for the African production is higher under forest production than has

been indicated in the study. Thus, in the event of depressed prices

for raw nuts in the future, the adverse impact on production would be

proportionately greater for the Indian trade than for African cashew

trade. This has to be taken into account in planning large scale

commercial orchard cultivation in India.

Cashew production in Brazil has not been analyzed in this study
I

for want of data. But, the sizable production which is not fully

exploited at present could, in the future, have a great impact on the

world cashew trade, if and when the supply from that region becomes

available to the processing trade.

The raw cashew nuts and processed kernels are traded both through

forward contracts and spot export sales. A question as to how far the

present pattern of forward trading is conducive to maintaining stable

prices and aiding the processing and export trade or both in India need

further study to make .'the necessary adjustments in the marketing pattern

in India to suit the changing world cashew trade situation.

The heterogenous nature of the Indian cashew processing trade has

been analyzed through the synthetic approach of cost analysis to study

the comparative efficiency of the model plants. No attempt has been

made to arrive at the absolute profitability of the processing trade.

The results of this study therefore should not be interpreted as such.
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Questionnaire for THE COSTS OF PROCESSING CASHEW NUTS

Information Sheet

1. Please give details for 1966 processing season.

2. Please give details as far as possible from your firm records.

3. Please give all values of local currency indicating the rate of

exchange in terms of U. S. dollars.

4. The capital and labor expenses are divided according to the actual

stages involved in the processing to ensure comparability and to

enable meaningful comparison of processing plant efficiencies. Hence

it is requested that a separate sheet of page 4 of the questionnaire

(stage of cashew processing) may be used for EACH process center

enumerated below:

a) Receiving and preparation of cashew nuts. (Please include all

operations from the time the nuts are received in the factory

premises till they are ready for extraction of cashew nut

shell liquid).

b) Cashew nut shell liquid (Balsam) extraction and cooling.

c) Shelling of cashew nuts and drying.

d) Removal of film.

e) Grading or selection.

f) Packing.

g) Storage, shipping to the port of loading.

5. Please give the outturn of each product from each stage in physical

terms under item "e" on page 3. (For example, in Balsam extraction

the quantity of oil recovery; in shelling the outtum of wholes and

pieces; and in grading the average percentage output of the

different grades of cashew kernels may be given.)
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Name of the firm:--------------------------
Address: _

QUESTIONNAIRE FOR THE COST OF PROCESSING CASHEW NUTS

1. How do you buy cashew nuts? (If more than one agency is involved,
please give the % received from each in 1966.)

Through: own depots

dealers in assembly markets

village dealers

commission agents

forest contractors

other (specify)

2. What were your sources of raw cashew nuts in 1966?

Quantity -

Value

Plantation Forests Imports
Total purchased

in 1966

3. For how many days did you process cashew nuts in 1966? days.

4. What was the reason for not processing more cashew nuts?

labor shortage

raw cashew nuts availability

packing material shortage

lack of capital

lack of storage

other (specify)
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5. Does the seasonal nature of the industry affect the efficiency of
labor?

Yes, _ No, _

If yes, how? _

Capital and Labor Costs of Cashew Processing

(Please refer to the instruction sheet.) A separate sheet to be used
for EACH process Center.

Process Center: _

a) Type of operation: 1. Manual
2. Mechanical

a. With conveyors
b. Without conveyors

b) Capital inputs. (Please list all the machinery and equipment
including hand tools required for the operations as done in your
firm. If conveyors are used please give the length of conveyors
also.)

Item (Machinery Units
or equipment)

c) Labor inputs

Workers: men

Manufacturer's Name
and Address

Type of Work

Age Cost Capacity p:ar
hour

Wage Rate



. Type 'of 'Work

women' .

d) Quantity handled per day of 8 hours:
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Wage Rate

_________qts./tons/1bs.

e) Output (Please see information sheet~)-------------

Building. Utilities. and Supplies: (Please refer to the instruction
sheet.)

1. Buildings: Plant area~·_·_· sq. ft. recorded va1ue _

Storage space.· cu. ft. recorded va1ue.' _

2. Utilities: Fuel oil: Quantity consumed in 1966 _

cost _

Electricity: cost in 1966._· _

Cashew shell used as fuel in 1966: Quantity _

Value

Others (specify)_'_'_'_. _

3. Supplies: Cans (25 lb. containers) # _

cost, _

Drums (for cashew nut shell liquid) # _

cost~ _

Wooden case material quantity _

cost _



Cardboard case material quantity_o_o_o_. _

value
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Others (specify) _

4. Repairs and maintenance: Buildings

Machinery and equipment cost_, _

Miscellaneous Inputs

Taxes

Insurance

Plant Licenses ----------------
Permanent Employees

Managerial

Secretarial

Total Cost
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Average quarterly and yearly import prices of African raw cashew nuts
(Angoche Quality) C.I.F., Cochin: 1955-67a

Year *First *Second *Third *Fourth *Year1y
Quarter Quarter Quarter Quarter Average

1955 6.999 7.945 8.444 8.444 7.958

1956 8.887 8.341 8.430 8.330 8.497

1957 7.262 7.343 7.525 7.096 7.306

1958 5.837 6.309 6.232 5.573 5.988

1959 6.492 6.991 6.835 7.218 6.884

1960 8.068 8.604 6.739 7.467 8.219

1961 7.846 8.217 6.190 5.602 6.964

1962 5.535 6.491 5.403 5.467 5.724

1963 5.771 5.987 6.244 7.485 6.372

1964 7.413 7.522 8.565 8.500 8.000

1965 9.025 9.405 9.507 8.413 9.087

1966 9.668 11.026 10.707 9.107 10.127

1967 8.413 9.247 8.616 8.949 8.806

*Prices in current dollars: Cents per pound.

~e series are. obtained by averaging the highest price paid in the week as
collected from the weekly returns submitted by the Association to the Government
of India. The prices quoted are spot-market prices.

Source: Indi.a Cashew Manufacturers Association, Qui1on, India.

....
0\
0\
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Average quarterly and yearly export prices of cashew medium wholes
(320's), F.O.B. New York: 1955-67a

Year *First *Second *Third *Fourth *Year1y
Quarter Quarter Quarter Quarter Average

1955 36.403 42.516 46.293 44.128 42.335

1956 44.128 42.302 46.056 46.217 44.676

1957 44.687 43.491 45.912 46.302 45.098

1958 40.421 42.593 43.140 39.933 41.522

1959 40.369 42.965 43.316 44.176 42.706

1960 45.702 49.439 52.456 50.614 69.553

1961 49.175 48.081 40.965 38.947 44.292

1962 37.333 40.580 38.656 37.876 38.611

1963 37.716 39.509 42.446 49.131 42.201

1964 48.605 53.194 63.355 65.841 57.749

1965 54.455 52.977 58.870 55.683 55.496

1966 61.384 68.089 68.207 60.638 64.579

1967 48.464 53.509 56.142 59.244 54.340

*Prices in current dollars: Cents per pound.
aThe series are obtained by averaging the highest price in the week collected

from the weekly price returns submitted by the Association to the Government
of India. The prices quoted are spot-market prices.

Source: South India Cashew Manufacturers Association, Qui1on, India. ....
0\
-.,J
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Average quarterly and yearly export prices of cashew pieces
(LWP)t F.O.B. t New York: 1955-67a

Year *First *Second *Third *Fourth *Year1y
-Quarter Quarter Quarter Quarter Average

1955 24.095 28.059 31.841 34.260 29.564

1956 37.631 37.862 42.433 40.049 39.494

1957 36.069 28.923 28.526 22.614 29.033
--

1958 19.509 24.583 28.351 22.105 23.637

1959 22.351 24.316 25.211 26.281 24.540

1960 29.614 32.017 33.035 29.614 31.070

1961 29.597 28.754 23.386 24.824 26.640

1962 24.509 31.824 32.041 32.024 30.099

1963 32.533 32.814 32.672 34.244 33.065

1964 33.094 33.620 37.410 37.410 35.383

1965 34.743 32.989 34.603 34.085 34.105

1966 36.146 38.557 34.561 33.506 35.692

1967 30.762 33.450 33.005 37.007 33.556

*Prices in current dollars: Cents per pound.

aThe series are obtained by averaging the -highest price in the we~~s collected
from the weekly price returns submitted by the Association to the Government
of India. The prices quoted are spot-market prices.

Source: South India Cashew Manufacturers Association t Qui10n t India. f-I
0\
00
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APPENDIX III

Minimum prices and Quality standards for raw nuts
as defined by the Government of Mozambique

Trading in Cashew Nuts of the Crop Year 1967-1968

The Government of the Province has collected the information

necessary to establish rules for trading in cashew nuts to defend the

rightful interests of the producers, processors and traders, bearing in

mind that the gr~atest importance of the problem lies in production and

industria1iz~tion.

The ever-increasing development of the shelling industry in the

province requires that special attention must be given to supplies.

It is also the intention of the Government in the future to

consider the prices to be paid to the primary producer as a function of

the finished product and sub-product of the industry on the international

markets.

Nevertheless, in the light of the necessity of exporting surpluses

of raw material which are not used in the shelling industry, prices on

the international market must be taken as a weighing factor.

In view of the above, the Provincial Secretary for economics, in

his decision, lays down the following standards for the commercialization

of cashew nuts of the crop year 1967-1968:

1. The minimum price to be paid to the harvester or primary

producer of cashew nuts is fixed at $2.20 per kg. l

2. Cashew nuts delivered to the factory will be paid for at a

minimum price of $2.80 kg.,l irrespective of the supplier.

lEscudos (1 US$ = 28.75 escudos($».
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2.1. Industry is obliged to acquire, up to the maximum limit of

its working capacity, all the cashew nuts furnished at the

minimum price fixed in 2 above.

2.2. For its suppliers, industry may, apart from direct purchase

as mentioned above or under the system of options, consider

tenders or freely sign any kind of contract of supply.

3. The industry will pay for the cashew nuts at the minimum price

given under 2 above, bearing in mind the following:

3.1. The maximum tolerance for damaged cashew nuts will be 10

percent; above 10 percent there will be a discount of 1 percent

for each unit quantity beyond 10, although industry has the

right to refuse delivery when the degree of damage is more than

15 percent or when it has acknowledged the delivery not to be

saleable.

3.2. A bonus of 0.5 percent will be allowed for each unit quantity

below the 10 percent of maximum tolerance for damaged cashew

nuts.

3.3. The tolerance margin for impurities will be 1 percent; above

this and for each 1 percent or more the industry may discount

3 percent of the price.

3.4. A bonus of 0.5 percent will be allowed for each tenth of a

unit quantity below 1 percent of the tolerance granted for

impurities.

3.5. The tolerance for humidity is 8 percent; above this percentage

and for each percentage unit up to 12 percent the industry may

discount 1 percent of the price; if the percentage is higher
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than 12, the nuts can be refused by the industry.

3.6. A bonus of 0.5 percent will be granted for each unit quantity

up to 8 percent of the maximum tolerance for humidity.

3.7. Sacks, whether new or used, will be credited at $10 1 each,

when furnished by the seller, and will be considered of a

uniform weight of 1 kg.

3.8. As regards decisions of the cashew shelling industries

concerning the percentages of tolerance or bonuses referred to

above, recourse may be had to the Director of the economic

services, who will make any appropriate arrangements for

analyses in the service laboratory.

4. The export of raw nuts is free; nevertheless the exporters are

obliged to first offer (to the shelling industry for sale) all

the parcels they intend to export.

4.1. The price to be paid by the industry on such parcels will be

the going C.l.F. price, minus all the export costs and an

additional amount of $50 per kilo of raw nuts.

4.2. When the C.l.F. price per long ton is over $5600.00, the

shelling industry has a t'ight of using its option, only on this

price.

4.3. The shelling industry will pay the expenses for transporting

the cashew nuts from the port of export to the factory.

lEscudos ($)
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4.4 In order to avoid difficulties in export, the option can be

I exercised not only on the lot negotiated but on other identical

lots to be exported.

4.5. The Governor General has the authority to relax the option

clause for export of cashew nuts produced in specified

geographical zones of Province (Mozambique).

5. The cashew nuts purchased by the shelling industry can only be

processed in a proper manufacturing establishment, except with

special authority by the Governor General.

6. In order to know the stock position and exercise control, the

shelling industry and the exporters are obliged to send to the

Economic Services (Inspection of Economic Activities) on or

before the tenth of each month a list with the following

information:

a) the quantity purchased in the previous month and how it

was purchased

b) the average price paid

c) ~e quantities still available

d) ~e quantities exported or sold and the destinations of

the s~e

7. The non-compliance of items 1, 2, 2.1, 4, and 5 constitutes an

infraction as delineated in No. 1 of Article 47 of Decree - Law

No.4 1204 of 24th of July of 1957, as applied to overseas

territories by the Portary No. 1 8381 of 5th of April of 1961.

7.1. Non-compliance with the provisions in Number 6 constitutes

disciplinary infraction of the national economy, in terms of



173

No. 4 of Article 47 or the above cited Decree.

8. The shelling industry will pay to the Marketing Fund created

by the article No. 6 of Decree No. 4 7639 of 13th of April of

1967, a sum of $50 per each kilo$ram of cashew nuts purchased,

as established by Legislative Diploma No. 2 663 of 27 of

November of 1965, read with the Portary No. 2 0558 of 30th of

September of 1967.

8.1. The exporters will also pay to the Fund the same amount per

each ki1ogram'of cashew nuts exported to any point of nation~l

territory, in terms of diplomas referred to in No.8.

9. The marketing regulations laid down in this notice will take

effect from the date of its publication in Official Bulletin

and can be revised in course of the season.

Provincial Management of Economic Services in Lourenco-Marques,

27th of October of 1967.

Luis Januario Simoes de Abreu

The Director.

From Official Bulletin of Mozambique Province No. 44
III Series of 4th November of 1967, pp. 1325-26.

Sources: 1) UNCTAD report •.Pp. 40-41.
2) Rawnut importers in Bombay. India.
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APPENDIX IV

Cost of Raising Cashew Orchard in India

The estima.te on the cost of cultivation for raising a cashew

plantation per acre under Kerala conditions is given below.

Important Cultural Operations

1) Clear the site for cashew planting on receipt of summer shower

and put up bunds wherever necessary to prevent soil erosion.

2) Dig pits of 2 ft. cube with a spacing 25 ft. either ways and

fill them completely after putting the available quantities of organic

manures. Green or dry leaves, etc. and keep them ready for planting by

the onset of ~onsoon.

3) To be sure of the qualities of the progeny, it is necessary to

plant air layers prepared from selected high yielding trees. March

April is the proper season for air-layering in which cases the layers

will be ready for separation and'planting in June - July. When it is

not feasible to plant air-layers, use ,fully mature seeds, collected from

selected high yielding trees (trees of 12 to 15 years of age yielding at

least 25 kg. of nuts every year).

4) Dibble the seeds in prepared pits at a depth of about 3 inches

from the surface at the conunencement of the monsoon or sow the seeds

singly in polythene bags filled with prepared soil. Plant two months

old plants in prepared pits. Don't raise plants in bed 'nursery and then

transplant as it is likely to result in high percentage of mortality.

5) Mulching around the plants with dry leaves, soon after the

monsoon showers is beneficial in reducing the mortality in summer.
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6) Apply about 500 gms. of NPK mixture of 12:8:8 composition to an

one year old plant and increase the dosage by 50 gms. every year until

2 kg./tree is reached. The fertilizers m~y be applied in shallow

trenches of 4 inches to 6 inches in depth dug along the drip of the tree.

7) Spray the tree with 0.2 percent suspension of DDT or 0.3 percent

Endrin to control the insect pests that cause drying up of tender shoots

and flower panicles.

8) Keep the orchard clean to prevent the breeding of stem borers.

Expenditure to grow and maintain farm (one acre) 70 plants

1st Year
Cost in

.. rupees

8 "

25 Men

1 Woman
per day

(a) Clearing of land

(b) Digging pits 70 Nos.

(c) Cost of air-layers @R 0.50

(d) Cost of green leaves, compoat, etc.

(e) Planting, filling of pits, etc.

(f) Watering

5 "

100.00

32.00

35.00

20.00

20.00

111.50
(one irriga
tion in
alternate days
for 3 months)

(g) PrOViding coconut leaf cage
to plants Ra. 3 per 20 Nos.

TOTAL

12.00

330.50



2nd Year

(a) Gap filling 10 percent

(b) Cost of organic manures

(c) Cost of fertilizers

(d) Making basins, application of
manure and fertilizers

(e) Plant protection

(f) Watering (1 woman per day)

TOTAL

3rd Year

(a) Cost of green manures

(b) Cost of fertilizers

(c) Making basins, application of
manures and fertilizers

(d) Plant protection

(e) Watering

TOTAL

4th Year

(a) Cost of organic manures

(b) Cost of fertilizers

(c) Making basins and application
of manures and fertilizers

(d) Plant protection

(e) Watering

TOTAL

176

4.00

20.00

15.75

18.00

5.00

75.00
(one irriga
gation every
3 days)

137.75

20.00

31.00

18.00

5.00

75.00

149.00

20.00

46.75

18.00

5.00

75.00

164.75
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, '5th 'Year

(a) Cost of organic manures 20.00

(b) Cost of fertilizers 62.00

(c) Making basins, application of
manures and fertilizers 25.00

(d) Plant protection 10.00

TOTAL 117.00

6th Year Same as 5th Year TOTALS 117.00

7th Year Same as 6th Year 117.00

8th Year Same as 7th Year 117.00

9th Year Same as 8th Year 117.00

10th Year Same as 9th Year 117.00

Total Expenditure

1st year 330.50

2nd year 134.75

3rd year 149.00

4th year 164.75

5th year 117.00

6th year 117.00

7th year 117.00

8th year 117.00

9th year 117.00

10th year 117.00

TOTAL 1,520.00

Source: Regional Office (Cashew Development) Government of India,
Ca1icut, India.



APPENDIX V

Specif~cations for Cashew Kernels

I. Grade designations, trade names and general characteristics, etc. for different varieties .shall be as
follows:

(A) ...Cashew·Kernels .(Whole) ...

Grade Number of kernels General characteristics
'~ignation i>er 'lb ~

w. 210
W. 240
W. 280*
W. 320
W. 400
W. 450
W•. 500 .

200/210
220/240
260/280
300/320
350/400
400/450

. 450/500

Cashew kernels shall have been obtained through shelling and peeling
cashew nuts (Anacardium occidentale), shall have the characteristic shape;
shall be while pale ivory or light ash in colour reasonably dry, and free
from insect damage, damaged kernels and black or brown spots. The kernels
shall be completely free from testa.

Tolerance: Broken kernels and kernels of the next lower grade, if any, shall not together exceed 5 percent
at the time of packing.

(B) Scorched Cashew kernels (Whole)

Grade
Designation' .

SW

Trade Name

Scorched Wholes

General characteristics

Cashew kernels shall have been obtained through shelling and peeling
cashew nuts (Anacardium occidentale); shall have the characteristic
shape; shall be reasonably dry and free from insect damage, damaged
kernels and black, spots and testa. The kernels may be light brown,
light ivory, light ash or deep ivory in colour due to scorching as a

.. :resUlt .of ~ over~heatirig~ .~ .~~ .: ~~ .. ~ . .
~

Tolerance: Brown kernels of the next lower grade, if any, shall not together exceed 5 percent at the time ~

of packing. P.T.O. 2.



(C) Dessert Cashew Kernels (Whole)

Grade
.Des:i.2nation

SW or SW. IA

DW

Trade.Name

Scorched wholes
second or
scorched wholes
I.A.

Dessert Wholes

.Blemish. ..

Slightly shrivelled
kernels

..General characteristics

Cashew kernels shall have been obtained by shelling
and peeling cashew nuts (Anacardium occidentale);
shall have the characteristic shape; be reasonably
dry and free from insect damage and testa. Slightly
scorched kernels and kernels.with slight-speckling
and discoloration permitted. They shall be
completely free from rancid kernels. The kernels
may be light brown, light blue or light ivory in
colour due to scorching.

Cashew kernels shall have been obtained by shelling
and peeling cashew nuts (Anacardium occidentale);
shall have the characteristic shape; shall be
reasonably dry and free from insect damage and
testa. Scorched, discoloured, speckled and
shrivelled kernels permitted. Rancid kernels not
permitted. The kernels may show deep black-spots.

Tolerance: Broken kernels or kernels of the next lower grade, if any, shall not together exceed 5 percent
at the time of packing.

(D) Cashew Kernels (White Pieces)

Grade
Designation

B

Trade Name

Butts

Description

Kernels broken cross
wise and naturally
attached

General characteristics

Cashew kernels shall have been obtained by shelling
and peeling cashew nuts (Anacardium occidentale);
shall be white, pale ivory or light ash in colour, I-'

reasonably dry and free from insect damage, damage~



Grade
..Designation

S

LWP

SWP

Trade Name

Splits

Large White
Pieces

Small White
Pieces

...Description.

Kernels split
naturally
lengthwise

Kernels broken into
more than two pieces
and not passing
through a 4 mesh
16 S.W.G. sieve

Broken kernels
smaller than those
described as LWP
but not passing
through a 6 mesh
20 S.W.G. sieve

....General.. character:lstics

kernels and black spots. The pieces shall be
completely free from testa.

-do-

-do-

BB Baby Bits P1umu1es and broken
kernels smaller than
those described as S.W.P.
but not passing through
a 10 mesh 24 S.W.G. sieve

-do-

Tolerance: Up to 5 perc::ent of the next lower grade or pieces at the time of packing.

I-"
00
o



. (E) ., Cashew Kernels. (Scorched..Pieces) .

., ·Grade·.·· ...
Designation

S.B.

SS

SP

.Trade..Nam,e.. .

Scorched Butts

Scorched
Splits

Scorched
Pieces

Description

Kernels broken cross
wise and naturally
attached

Kernels split
naturally
lengthwise

Kernels broken into
pieces and not passing
through a 4 mesh
16 S.W.C. sieve

.....General characteristics

Cashew kernels shall have been obtained through
shelling and peeling cashew nuts (Anacardium
occidentale) shall be reasonably dry and free from
insect damage. damaged kernels. black spots and
testa. The pieces may be light brown or deep .ivory
in colour due to scorching as a result of overheating.

-do-

-do-

SSP Scorched
Small
Pieces

Broken kernels smaller
than those described as
SP but not passing through
a 6 mesh 20 S.W.G. sieve

-do-

Tolerance: Up to 5 percent of the next lower grade or pieces at the time of packing.

....
00....



(F) Dessert Cashew Kernels Pieces
.~

..Grade Trade..Name ' Descript:lon B1emish Genera1.characteristics
Desimation.· . . .. . . . . . . . . . .. . .

SPS

DP

DSP

Scorched
pieces
Seconds or
Scorched
Pieces I.A.

Dessert
Pieces

Dessert
Small
Pieces

Kernels broken
into pieces but
not passing
through 4 mesh
16 S.W.G. sieve

Kernels broken
into pieces but
not passing through
4 mesh 16 S.W.G.
sieve

Kernels of the same
des cription as, but
smaller than D.P.
and not passing
through 6 mesh 20
S.W.G. sieve

Pieces_·of
shrivelled
kernels. May
be deformed
due to innnature
nuts and black
spots

More shrivelled
than those
described as SSP
and deeply
scorched

Cashew kernels shall have been obtained
through shelling and peeling cashew
nuts (Anacardium occidentale), shall
be reasonably dry and free from insect
damage and testa. Scorched pieces with
surface speckling and discoloration
permitted. The kernels may be light
brown, deep ivory or light to deep blue
in colour. The kernels shall be free
from rancidity. May be deformed due to
innnature nuts and may have spots.

-do-

-do-

DB

DS

Dessert Butts

Dessert Splits

Kernels broken cross-
wise and naturally attached

Kernels split naturally lengthwise..

-do-

-do-

Tolerance: Up to 10 percent of the next lower grade at the time of packing.
-----------------------------------------------------....00

to-)
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II. Cashew kernels shall be packed in new clean, dry and leakproof tin
containers and the containers shall be securely closed and sealed
in such a manner that the cashew kernels remain in an inert
atmospheric condition inside the container.

Source: "Indian Cashews - Quality Control & Pre-shipment Inspection,"
Export Inspection Council, India (1966).
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APPENDIX VI A

GOVERNMENT OF KERALA
HEALTH AND LABOUR (H) DEPARTMENT

NOTIFICATIONS
(1)

No. 4l084/Hl/66 (l)/HLD. Dated, Trivandrum 25th May

In exercise of the powers conferred by clause (b) of sub-section
(1) of section 3 of the Minimum Wages Act, 1948 (Central Act 11 of 1948)
read with sub-section (2) of section 5 thereof and in supersession of
Notification No. 3l49l/Hl/63/HLD dated 25-7-1964 published in Part I of
the Kerala Gazette No. 32 dated 11th August, 1964 the Government of
Kerala after consulting the Advisory Board constituted under section 7
of the said Act and after considering the objections and suggestions
received on the draft proposals previously published in the Kerala
Gazette hereby revise the rates of minimum wages for employment in
Cashew industry as specified in the Schedule hereto annexed and fix
1-6-1967 as the date from which the rates shall come into force.

SCHEDULE

I. Minimum piece rates for shelling and peeling:
(a) Shelling: 18 paise per 500 grams of shelled whole kernels

delivered at the weighing machine.

(b) Peeling: 22 paise per 500 grams of peeled whole kernels
delivered at the weighing machine.

(c; Peeling shelling pieces: 14 paise per 500 grams of peeled
kernels delivered at the weighing machine.

(d) Peeling Kalla1s (unpeelable): 29 paise per 500 grams of peeled
kernels delivered at the weighing machine.

II. Minimum time rates for other workers:

Category ~ Period
(a) Grader·

Tinfiller Mycaud (Female) 2.20 Per day
(b) Mycaud (Male) 3.00 II

(c) Stencilling and packing scrubber,
Bagcarrier (full time) 3.30 II

(d) Roaster, Oil bath roaster, Fireman, Tinker 3.56 II

(e) Borma worker 86.00 Per month
(f) Kernel checker 64.00 II

(g) Adolescents working on time rates shall be
paid 2/3 of the wage of adults in each category.
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III. ' 'Dearness' Allow-ance: ' 'Sli.ding' Scales :

The above wages are fixed in relation to an index number of 550,
in the Quilon consumer price index. All workers shall be paid in
addition to the above wages a dearness allowance calculated at the rate
of '2 'paise per day for every 5 full points in the cost of living index
for Qui.lbn 'in 'excess of 550. In case of monthly rated workers the rate
shall be 50 paise per month for every 5 full points in excess of 550.
The rate of dearness allowance payable each year beginning from the
first of January shall be based on the average of the index number of
Quilon for the preceding twelve months ending 31st October. The rate so
arrived at shall remain constant for the whole of that calendar year.

IV. Guaranteed Minimum Daily Wages:

Piece rated workers in the shelling and peeling sections shall be
given a guaranteed minimum daily wages. A worker shall be entitled to
receive this guaranteed minimum wage prescribed below (plus the dearness
allowance to which he or she is eligible) only if the minimum quantum of
work stipulated below is done with the normal and customary proportion
of wholes and brokens.

Operation

1. Shelling
2. Peeling
3. Peeling

Shelling
Pieces

4. Peeling
Kattals

Minimum output to qualify for
receiving the guaranteed

minimum wage

4.5 kilograms of shelled wholes kernels
3.6 kilograms of peeled whole kernels '''''

5.4 kilograms of peeled kernels

2.7 kilograms of peeled cashew kernels

Guaranteed
Minimum

Wage

1.60
1.60

1.56

1.56

N.B. It is the employers' obligation to provide all workers who are
employed on a day the minimum quantum of work to enable them to
give the output stipulated above maintaining the normal and
customary proportion of wholes and brokens and the workers shall
not be denied the guaranteed Minimum for his/her failure to give
the minimum output is due to the failure of the employer to supply
the requisite materials.

The Employers shall provide sufficient materials to the workers for
work from 8 A.M. to 5 P.M. during working days failing which the
guaranteed minimum wages at the rates specified shall be paid.
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NOTIFICATION

(2)

No. 4l084/Hl/66 (2)/HLD. Dated, Trivandrum, 25th May 1967

In exercise of the powers conferred by clause (a) of sub-section
(1) of section 3 of the Minimum Wages Act, 1948 (Central Act 11 of 1948),
the Government of Kerala hereby fix the minimum rates of wages payable to
the employees employed in the employment in the Cashew industry in the
State who were left out of the Notification No. 31491/Hl/63/HLD dated
25-7-1964, the same having been previously published as required by
clause (b) of sub-section (1) of section 5 of the said Act. This
Notification shall come into force 'on 1-6-1967.

SCHEDULE

I. Minimum time rates:

Category

(a) Soaking and Sizering
(b) Workers employed in Oil extractor and

oil expeller
(c) Carpenters
(d) Blacksmith
(e) Mechanics
(f) Lap checkers

~ Period

3.00 Per day

3.00 "
5.00 "
5.00 "
5.00 "
2.20 "

Adolescents working on time rates shall be paid 2/3 of the
wages of adults in each category.

II. 'Dearness 'allowance: "Sliding'Scale:

The above wages are fixed in relation to an index number of 550 in
the Quilon cost of living index. All workers shall be paid in addition
to the above wages a dearness allowance calculated at the rate of 2 paise
per day for every 5 full ?oints in the cost of living index for Quilon in
excess of 550. The rate of dearness allowance payable each year begin
ning from 1st January shall be based on the average of the index number
of Quilon for the preceding twelve months ending 31st October. Therate
so arrived at shall remain constant for the whole of that calendar year.

(BY ORDER OF THE GOVERNOR)

C.K. KOCHUKOSY,
Secretary.

/True Copy/

LABOUR COMMISSIONER
Source: Kerala Gazette No. 21 dated 30th May 1967.
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APPENDIX VI B

Food. Civil Supplies and Labour Secretariat

NOTIFICATION

Banga1ore. dated 10th October 1967

S.O. 1991 -- In exercise of the powers conferred by clause (b) of
sub-section (1) of Section 3 and sub-section (2) of Section 5 of the
Minimum Wages Act. 1948 (Central Act 11 of 1948) the Government of Mysore
hereby revises with effect from 1st November 1967 the minimum rates of
wages for the classes of employment in any Cashew nut Industry specified
in column (1) of the Schedule as indicated in the corresponding entries
in column (2) thereof:--

SCHEDULE

Classes of Employment All inclusive
Minimum rate of Wages

(1) (2)

I. Piece Rates
1 Shellers

2 Shellers (Machine)
3 Peelers

II. Time Rates--(For Adults)
1 Graders
2 Roasters
3 Tinkers
4 Stencillers. Packers
5 Bag Carriers. Oil Bath

Roasters Dryers. Yard
Workers

III. Watchmen. Peons. Office Boys.
At tenders

IV. Office Staff--
Clerks. Typists. Cashiers.
Store-keepers

Rs. P.

o 15

o 15
o 15

2 00)
3 40)
4 25)
3 40)

)
)

3 40)
)
)

3 00)

120 00

(per half kg. of
shelled whole kernels
delivered at the
weighing machine.)

Do
(per half kg. of
peeled kernels
delivered at the
weighing machine.)

Per day

Per month

By Order and in the name of the Governor of Mysore.
R. ANANDAKRISHNA. Secy.

*CO-py* I
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Data used in analysis of the U. S. consumption of cashew kernels. (All prices a<1d DPI in undefiated dollars.)

Cashew kernels Almonds Peanuts Per capita Per capita Time
Per capita Average Average Per capita Average Per capita Average Per capita consumption disposable Variable

Year consumption New York New York consumption wholesale consumption seasonal consumption of all edible personal
of cashew wholesale wholesale of almonds price of in salting wholesale of peanuts nuts in income in
kernels price of price of (grams) almonds uses price of in all U. s." S
(grams) 320 grade LtJP grade counts (grams) extra edible (gram) (current

¢/lb. ¢/lb·. 18-35 large uses dollar)
¢/lb. Virginias (grallB)

shelled &
cleaned
¢/lb.

1950 144.80 46.270 35.687 104.00 70.17 396.0 28.0 1597.0 735.0 1362.34 1.0
1951 148.80 54.732 41.865 86.00 67.30 414.0 23.8 1601.0 735.0 1471.62 2.0
1952 122.30 63.242 41.802 82.00 63.00 428.0 23.5 1625.0 775.0 1523.75 3.0
1953 136.00 53.303 41.768 85.00 64.17 425.0 24.0 1633~0 725.0 1589.15 4.0
1954 158.50 44.310 33.082 76.00 67.90 401.0 25.3 1578.0 730.0 1589.98 5.0
1955 182.50 52.969 38.510 64.00 106.16 402.0 28.5 1649.0 680.0 1667.83 6.0
1956 151.90 55.677 50 ..621 95.00 100.58 438.0 33.5 1740.0 639.0 1744.37 7.0
1957 154.80 57.671 43.624 72.00 72.60 453.0 22.2 1840.0 720.0 1802.12 8.0
1958 174.00 51.885 33.304 62.00 99.46 469.0 23.9 1840.0 712.0 1830.62 9.0
1959 162.30 51.917 36.343 131.00 70.00 487.0 22.4 1870.0 698.0 1904.14 10.0
1960 162.20 59.958 43.150 81.00 80.50 477.0 23.1 1990.0 716.0 1944.57 11.0
1961 146.00 56.312 39.245 99.00 72.00 466.0 24.4 1990.0 739.0 1990.64 12.0
1962 157.40 50.611 42.516 70.00 73.00 480.0 23.5 1970.0 671.0 2072.69' " 13.0
1963 182.10 52.782 45.346 86.00 82.93 470.0 23.0 2040.0 730.0 2144.56 14.0
1964 165.00 68.909 47.845 107.00 98.34 479.0 24.5 2080.0 735.0 2281.34 15.0
1965 153.60 69.892 45.145 103.00 102.06 499.0 2.5.8 2180.0 784.0 2420.33 16.0
1966 157.20 75.283 46.900 119.00 90.00 530.0 23.3 2200.0 753.0 2613.63 17.0

Sources: Wholesale price series for cashews and almonds obtained as averages of the weekly price quotations from the New York Journal
of Collllllerce. The almond prices represent counts 18-22 to 30-35 subject to the aVailability of price quotations averaged over
the calendar year. Cashew consumption represented by the cashew imports into U.S.A. as reported in the Bureau of Census
import statistics without inventory adjustments. Per capita consumption obtained by dividing with the mid-year U.S. resident
population reported. Per capita disposable personal income figures obtained from Bureau of Census reinflated by the Consumer
Pdce Index.

....
00
"<»



Appendix VIII

Correlation matrix

Cashews C 320 Almonds Peanuts PCC All tree PCl C LWP
PCC Prlce/1b PCC Price/1b Salted PCC Price ELV All edible nuts PCC current $ Prlce/lb Time

ROW 1
1.000 -0.1219 -0.1545 0.6323 0.2446 0.1312E-01 0.3681 -0.3400 0.4058 -o.7343E-01 0.4958

ROW 2
-0.1219 1.000 0.3820 0.3940 0.6612 -0.1725 0.6555 0.4400 0.6717 0.6904 0.4986

ROW 3
-0.1545 0.3820 1.000 -0.1979E-01 0.4418 -0.2172E-01 0.3742 0.2371 0.3575 0.2390 0.1498

ROW 4
0.6323 0.3940 -0.1979E-01 1.000 0.3469 0.4478 0.4675 -0.2273 0.5259 0.3184 0.5127

ROW 5
0.2446 0.6612 0.4418 0.3469 1.000 -0.4315 0.9326 0.1642 0.9202 0.4210 0.8392

ROW 6
0.1312E-01 -0.1725 -o.2172E-01 0.4478 -0.4315 1.000 -0.3162 -0.4520 -0.2722 0.1258 -0.2712

ROW 7
0.3681 0.5555 0.3742 0.4675 0.9326 -0.3162 1.000 0.2073 0.9663 0.4926 0.8707

ROW 8
-0.3400 0.4400 0.2371 -0.2273 0.1642 -0.4520 0.2073 1.000 0.1614 -o.3499E-01 -o.5981E-01

ROW 9
0.4058 0.6717 0.3575 0.5259 0.9202 -0.2722 0.9663 0.1614 1.000 0.5005 0.9212

ROW 10
-o.7343E-01 0.6904 0.2390 0.3184 0.4210 0.1258 0.4926 -0. 3499E-01 0.5005 1.000 0.3932

ROW 11
0.4958 0.4986 0.1498 0.5127 0.8392 -0.2712 0.8707 -o.5981E-01 0.9212 0.3932 1.000

....
00
\0
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APPENDIX IX

FINANCING CASHEW EXPORTS

India's production of raw cashew nuts is about a third of its

requirements, the other two thirds being met by imports from Tanzania

and Portugese East Africa.

The local raw nuts come into the market about the middle of

February and goes up to May/June. The purchase of these nuts are

financed by Commercial Banks by granting pledge loans with a margin of

20 to 25%. (The outturn on these local varieties are larger in respect

of higher grade, like 210,240 & 320's.)

The import of African raw nuts, which begins in October/November

are brought at market rates through brokers at African centers who have

representatives in Bombay and Qui10n. The purchases are required to be

followed by opening confirmed irrevocable letters of credit through

Banks. The purchases in Tanzania (British East Africa) are from the

Board in auction. The purchases brokers pay 25% immediately as per

terms of auction and the balance on receipt of L/C's. in their favour.

The shipment is affected by the earliest steamer on C & F basis and the

purchases in India invoiced for 100% as may have been arranged.

The contracts usually provide for a tolerance up to 3% in weight

and 10% in quality. Insurance is taken out by the parties locally and

loss in weight in transit due to torn and burst above the tolerance

limit is claimed from the Insurance Companies.

The negotiated bills are forwarded by foreign correspondents to the

Banks in Quilon, who at the request of their parties arranged clearance

through their clearing agents on arrival of the goods at Cochin. The
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cleared goods are transported in Lorries and/or country barges known as

Volloms, which takes about 4 days normally to reach Quilon. On their

arrival, goods are cleared and stored in the party's godowns for advances

to be made against pledge of the raw nuts at an average rate less the

stipulated margin.

Goods are released against payment generally to debit

hypothecation account which is mainly intended for processing purposes.

As soon as the processed kernels are received daily from the

processing.centers, they are graded and filled mostly in the Head Offices

of factories and packed in wooden cases containing two tins with a net

weight of 25 pounds each. Each tin is marked with the grade of kernels

it contains and is sealed with a label purchased from Export Inspection

Agency indicating the grade of kernel and a serial number and pasted

across the mouth of the tins.

The Export Inspection Agency Inspector inspects the kernels

contained in the cases selected for inspection by opening them. If he

is satisfied and finds they are according to the grades the labels

indicate, he reseals them again and in place of the original label

affixes a yellow label containing a serial number carried by him under

his signature and issues a certificate of inspection to be produced to

the Customs authorities at the time of export.

The cases are now ready for transport to Port centre at Cochin/

Quilon. These are handed over to approved Shipping Agents, who issue

their own receipts in favor of the Bank for account of the party

tendering the cases which bear the mark and grade of the importers and

port of destination adding that they are for shipment. These
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receipts are called "Out Agency Receipts" as it is the Agency of

Shipping Agents at Cochin/Quilon who undertake shipment in due course.

The receipts are lodged with the party's banks and advances availed of.

Shipments are affected in due course by the steamers arriving in

Cochin for various destinations and/or by the stipulated steamers as in

the case of Russian and other East European buyers. The B/L. covering

the shipment is then handed over to the Bank by the Shipping Agents

directly against payment of their dues. The parties on their part make

out invoices and drafts for the amount to be drawn usually for 98% of

the invoice for Russian and G.D.R. and 95% to U.S.A. and other ports and

toward the bill to the Bank together with the Irrevocable Letters of

Credit opened by the foreign buyers with instructions to attach the B/L.

received from the Shipping Agents and negotiate the bill. The Bank after

satisfying that the bill conforms to all the terms of the credits,

negotiated and the proceeds less the amount advanced against the goods

covered by the B/L, in Out Agency account, are placed to the credit of

the borrowers Current Account of Hypothecation account.

The financing of the Cashew Export ends here.

The policy behind the financing export, is evolved by the Head

Offices of Banks and limits for each type of advance are fixed having

regard to the borrowers integrity, capacity and capital invested in the

industry. The hypothecation limit relates to the roasting capacity of

the various factories run by the borrowers and the L/C and pledge limits

to the requirements in general for stocking the raw materials for a

period without interruption of the working of the factories.
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The Out Agency limits are generally less, so as to take the

minimum number of cases expected to be shipped within the shortest

possible time. While shipments are expected to be affected with every

steamer sailings banks generally permit cases to remain unshipped up to

an agr~ed period, say 4to 6 weeks, since the certificates of the

Export Inspection Agency hold good for a period of two months only.

Thereafter the cases are subject reinspection for revalidation of the

certificate to pass through the Customs barrier before placing them on

board the sailing vessel. No limits are fixed for negotiation of bills

under letters of credit. Usually small limits are fixed for "Not under

L/c." bills as some buyers in Great Britain and Australia require bills

to be drawn on them under sight. If the ballk so wishes such exports

are sometimes covered by E.C.G.C. Policy.

Source: The United Commercial Bank, Quilon.
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